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4658 Service 
(SN 8060000 & UP) 

OPERATORS SAFETY SUMMARY 

The general safety information in this part of the summary is for both operating and servicing 
personnel. Specific warnings and cautions will be found throughout the manual where they apply, 
but may not appear in this summary. 

TERMS 

In This Manual 

CAUTION statements identify conditions or practices that could result in damage to the 
equipment or other property. 

WARNING statements identify conditions or practices that could result in personal injury or loss 
of life. 

As Marked on Equipment 

CAUTION indicates either a personal injury hazard not immediately accessible as you read the 
marking, or a hazard to property including the equipment itself. 

DANGER or WARNING-HIGH VOLTAGE indicates a personal injury hazard immediately 
accessible as you read the marking. 

SYMBOLS 

In This Manual 

.& This symbol is used on schematic diagrams having static-sensitive components. 

As Marked on Equipment 

f DANGER - High voltage. 

Protective ground (earth) terminal. 

vii 
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viii 

PRECAUTIONS 

Power Source 

This product is intended to operate from a power source that will not apply more than 250 V rms 
between the supply conductor and ground. A protective ground connection by way of the 
grounding conductor in the power cord is essential for safe operation. 

Grounding the Product 

This product is grounded through the grounding conductor of the power cord. To avoid electrical 
shock, plug the power cord into a properly wired receptacle before connecting to the product 
input or output terminals. A protective ground connection by way of the grounding conductor in 
the power cord is essential for safe operation. 

Use the Proper Power Cord 

Use only the power cord and connector specified for your product. 
Use only the power cord that is in good condition. 

For detailed information on power cords and connectors, see Installation instructions in Section 2 
of this manual. 

Refer cord and connector changes to qualified service personnel. 

Use the Proper Fuse 

To avoid fire hazard, use only the fuse specified in the parts list for this product and having 
identical type, voltage rating, and current rating characteristics (see Installation instructions in 
Section 2 of this manual). 

Refer internal fuse replacement to qualified service personnel. 

Do Not Operate in Explosive Atmospheres 

To avoid explosion, do not operate this product in an atmosphere of explosive gases unless it has 
been specifically certified for such operation. 

Do Not Remove Covers or Panels 

To avoid personal injury, do not remove the product covers or panels. Do not operate the product 
without the covers and panels properly installed. 
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4658 Service 
(SN 8060000 & UP) 

SERVICE SAFETY SUMMARY 

FOR QUALIFIED SERVICE PERSONNEL ONLY 

Refer a/so to the preceding Operators Safety Summary. 

Do Not Service Alone 

Do not perform internal service or adjustment of this product unless another person capable of rendering 
first aid and resuscitation is present. 

Use Care When Servicing With Power On 

Dangerous voltages may exist at several points in this product. To avoid personal injury, do not touch 
exposed connections and components while power is on. 

Disconnect power before removing protective panels, soldering, or replacing components. 

Power Source 

This product is intended to operate from a power source that will not apply more than 250 V rms between 
the supply conductors or between either supply conductor and ground. A protective ground connection by 
way of the grounding conductor in the power cord is essential for safe operation. 

ix 
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Section 1-4658 Service (SN 8060000 & UP) 

INTRODUCTION AND SPECIFICATION 

INTRODUCTION 

The TEKTRONIX 4658 Oscilloscope is a dual-channel, 
four-trace portable instrument, providing traces for two in
put channels, a trigger view from an external trigger input, 
and an add function. Calibrated deflection factors from 
5 mV /div to 5 V /div are provided by the dc-to-1 00 MHz verti
cal system for the input channels and add function. Sweep 
trigger circuits are capable of stable triggering over the full 
bandwidth capabilities of the vertical deflection system. The 
horizontal deflection system provides calibrated sweep 
rates from 0.5 s/div to 0.02 /Ls/div along with delayed sweep 
features for accurate relative-time measurements. A X10 
magnifier extends the calibrated sweep rate to 2 ns/div. The 
instrument operates over a wide variation of line voltages 
and frequencies with maximum power consumption of ap
proximately 100 watts. 

Increased measurement capabilities are achieved by the 
4658 when it is equipped with an optional TEKTRONIX 

DM44 Digital Multimeter. The DM44 measures 0 to 20 Mn 
resistance, 0 to 1200 dc V (+ or -), and - 55 ° C to 
+ 150°C temperature (using a temperature probe). Mea
surement values are displayed on a 3 1/2-digit LED readout 
while the oscilloscope continues normal operation. 

The digital multi meter and oscilloscope combine to 
provide a digital readout of time difference between any two 
pOints on the oscilloscope display. 80th time measurement 
pOints are displayed simultaneously on the crt. Direct mea
surement of frequency is provided by a 1/TIME function. 

This manual provides service information only for the 
4658 Oscilloscope. Service information for the DM44 Digital 
Multimeter is contained in a separate DM44 Service manual. 

SPECIFICATION 

The following electrical characteristics (Table 1-1) are val
id only if the instrument has been calibrated at an ambient 
temperature between +20°C and +30°C, the instrument is 
operating at an ambient temperature between -15 ° C and 
+55°C (unless otherwise noted), and the instrument has 
had a warmup period of about 20 minutes. 

Envirnomental characteristics of the 4658 are presented 
in Table 1-2, and physical characteristics listed in Table 1-3. 
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Introduction and Specification 
4658 Service (SN 8060000 & UP) 

I 
Table 1-1 I 

________________________ .-__ E_L_E_C_T_R_IC_A_L_C __ HA_R_A_C_T_E_R_I_ST_I_C_S-,___________________________ • 

Characteristics Performance Requirements Supplemental Information I 
VERTICAL SYSTEM 

Deflection Factor 

Range 5 mV/div to 5 V/div in 10 steps, with a 
1-2-5 sequence. 

Uncalibrated (VAR) Range Continuously variable between 
settings. Extends deflection factor to 
at least 12.5 V/div. 

Accuracy Within 3%. 

Low-Frequency Linearity 

Frequency Response 

Bandwidth 

-15 ° C to + 40 ° C Dc to at least 100 MHz. 

+40°C to +55°C Dc to at least 85 MHz. 

AC Coupled Lower -3 dB Point 

1X Probe 10Hz or less. 

10X Probe 1 Hz or less. 

Step Response 

Rise Time (O°C to +40°C) 3.5 ns or less. 

Positive-Going Step 
(Excluding ADD Mode) 

Aberrations (O°C to +40°C) 

Position Effect (O°C to +40°C) 

Negative-Going Step 

ADD Mode Operation 

Common-Mode Rejection Ration (ADD 
Mode with Channel 2 Inverted) 

1-2 

Gain set at 5 mV/div. 

0.1 div or less compression or expansion 
of a 2-div signal at center screen with 
waveform positioned to upper and lower 
extremes of graticule. 

5-div reference signal centered vertically 
from a 25 Q source with VAR VOLTS/DIV 
Control in calibrated detent position. 

5 div reference signal centered vertically, 
dc coupled at all deflection factors, from a 
25 Q source with VAR VOLTS/DIV control 
in calibrated detent position. 

+4%, -4%, 4% pop or less (5 mV to 
2 V). +6%, -6%,6% pop or less (5 V 
setting only). 

Total aberrations less than +6%, -6%, 
6% pop; checked at 5 mV/div. 

Add 2% to all positive-going step specifi-
cations; checked at 5 mV/div. 

Add 5% to all aberration specifications; 
checked at 5 mV/div. 

At least 10:1 at 20 MHz for common 
mode signals of 6 div or less, with GAIN 
adjusted for best CMRR at 50 kHz. • 

I 
I 
I 
I 
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Characteristics 

Trace Shift as VAR VOLTS/DIV is 
Rotated 

Inverted Trace Shift 

Input Gate Current 

+20°C to +30°C 

-15°C to +55°C 

Channel Isolation 

Position Range 

Chopped Mode Repetition Rate 

Input Rand C 

Resistance 

CapaCitance 

Rand C Product (+20°C to 
+30°C) 

Maximum Input Voltage 

DC Coupled 

AC Coupled 

Cascaded Operation 

Bandwidth 

Sensitivity 

Sensitivity 

AC Coupled Signal 

LF REJ Coupled Signal 

Table 1-1 (cont) 

Performance Requirements 

VERTICAL SYSTEM (cont) 

Approximately 500 kHz. 

1 Mfl 

Approximately 20 pF. 

250 V (dc + peak ac). 
500 V (p-p ac at 1 kHz or less). 

250 V (dc + peak ac). 
500 V (p-p ac at 1 kHz or less). 

Dc to at least 50 MHz. 

At least 1 mV/div. 

TRIGGER SYSTEM 

0.3 div internal or 50 mV external from 
30 Hz to 10 MHz, increasing to 1.5 div 
internal or 150 mV external at 
100 MHz. 

0.5 div internal or 100 mV external 
from 50 kHz to 10 MHz, increasing to 
1.5 div internal or 300 mV external at 
100 MHz. 

Introduction and Specification 
4658 Service (SN 8060000 & UP) 

Supplemental Information 

1.0 div or less. 

Less than 2 div when switching from 
noninverted to inverted. 

0.5 nA or less (0.1 div at 5 mV/div). 

4 nA or less (0.8 div at 5 mV/div). 

At least 100: 1 at 25 MHz. 

At least + 12 and -12 div from graticule 
center. 

Within 20% 

Within 2% 

Aberrations 2% or less using a P6105 
probe. 

CH 1 VERT SIGNAL OUT into CH 2 in-
put; AC coupled; using 50 fl, 42-inch, RG 
58 C/U cable terminated in 50 fl at CH 2 
input. 

When in EXT/10, multiply performance re-
quirement by 10. 

Attenuates Signals below approximately 
50 kHz. 
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Characteristics 

HF REJ Coupled Signal 

DC Coupled Signal 

Trigger Jitter 

External Trigger Inputs 

Maximum Input Voltage 

Input Resistance 

Input Capacitance 

LEVEL Control Range 

EXT 

EXT/10 

Trigger View (A TRIGGER) 

Deflection Factor 

EXT 

EXT/10 

Rise Time 

Delay Difference 

Centering of Trigger Point 

Flatness and Aberrations 

Sweep Rate 

Calibrated Range 

A Sweep 

B Sweep 

1-4 

Table 1-1 (cont) 

Performance Requirements 

TRIGGER SYSTEM (cont) 

0.5 div internal or 100 mV external 
from 30 Hz to 50 kHz. 

0.3 div internal or 50 mV external from 
dc to 10 MHz, increasing to 1.5 div in-
ternal or 150 mV external at 100 MHz. 

0.5 ns or less at 100 MHz at 2 ns/div 
with X10 MAG depressed. 

250 V (dc + peak ac). 
250 V (p-p ac at 1 kHz or less). 

1 Mn 

At least +2 and -2 V; 4 V pop. 

At least +20 and -20 V; 40 V pop. 

100 mV/div ±5%. 

1 V/div ±5%. 

5 ns or less 

~ ±0.15 div (~±300 ps at 2 ns/div) 

HORIZONTAL DEFLECTION SYSTEM 

0.5 s/div to 0.02 /Ls/div in 23 steps in a 
1-2-5 sequence. X10 MAG extends 
maximum sweep rate to 2 ns/div. 

50 ms/div to 0.02 /Ls/div in 20 steps in 
a 1-2-5 sequence. X10 MAG extends 
maximum sweep rate to 2 ns/div. 

Supplemental Information 

Attenuates signals above approximately 
50 kHz. 

Within 10%. 

Approximately 20 pF, within 10%. 

DC trigger COUPLING only; checked with 
1 kHz signal. 

20 MHz BW LIMIT at full bandwidth (but-
ton out). 

With a 5-div signal having a 5-ns rise time 
or less from a 25 n source, centered verti-
cally, with equal 50 n cable lengths from 
signal sources to vertical channel and ex-
ternal trigger inputs terminated in 50 n at 
each input. 

Within 1.0 div of center screen. 

+10%, -10%,10% pop. 

I 

.
I 
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Characteristics 

Accuracy 

+20°C to +30°C 

-15 ° C to + 55 ° C 

Two-Division Linearity Check 

Alternate Sweep Trace Separation 

Variable Range (A Only) 

Sweep Length (A Only) 

A Trigger Holdoff Variable 

X10 Magnifier Registration 

Position Range 

Differential Time Measurement 
Accuracy 

+ 15°C to +35°C 

- 1 5 ° C to + 55 ° C 

Delay Time Jitter 

Calibrated Delay Time 

REV DEC 1983 

Table 1-1 (cont) 

Performance Requirements 

Introduction and Specification 
4658 Service (SN 8060000 & UP) 

Supplemental Information 

HORIZONTAL DEFLECTION SYSTEM (cont) 

Unmagnified Magnified Accuracy specification applies over the 
full 10 div. 

Within ±2%. Within ±3%. In X1 0 MAG, at TIME/DIV switch setting 
of 2-ns, 5-ns, 10-ns, and 20-ns, exclude 

Within ±3% Within ±4%. the first and last 50 ns of the sweep; 
and at a TIME/DIV switch setting of 
.5 f.l.S, exclude the first 100 ns of the 
sweep. 

± 5% over any 2-div (or less) portion of 
the full 1 0 div. When in 10X MAG, exclude 
first and last magnified divisions when 
checking 2-ns, 5-ns, and 10-ns/div rates. 

~±4 div. 

Continuously variable between At least 2.5: 1. 
calibrated settings. Extends slowest A 
Sweep rate to at least 1.25 s/div. 

10.5 to 11.5 div. 

Increases A Sweep holdoff time by at 
least a factor of 10. 

Within 0.2 div from graticule center (X1 0 
MAG on to X10 MAG off). 

Start of sweep must position to right of 
graticule center. End of sweep must posi-
tion to left of graticule center. 

For Measure- For Measure- With the A TIME/DIV switch at 
ments of ~1 ments of <1 0.5 f.l.S and 0.2 f.l.S the differential time 
Major Dial Major Dial measurement accuracy limit is valid 
Division Division only for DELAY TIME POSITION 

dial settings between 1.50 and 8.50. 

Within ±1%. Within ± 0.01 
major dial 
division. 

Within ± 2.5%. Within ± 0.03 
major dial 
division. 

One part (or less) in 50,000 (0.002%) 
of ten times the A TIME/DIV switch 
setting, when operating on power-line 
frequencies other than 50 Hz. One part 
(or less) in 20,000 (0.005%) of A 
TIME/DIV switch setting, when operat-
ing on 50 Hz power-line frequency. 

Continuous from 0.2 f.l.S to at least 5 s With VAR control in calibrated detent. 
after start of the delaying (A) sweep. 
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Characteristics 

X-Y Operation 

X-Axis 

Deflection Factor 

Bandwidth 

Variable Range 

Input Rand C 

Resistance 

CapaCitance 

Maximum Usable Input Voltage 

DC Coupled 

AC Coupled 

Phase Difference Between X and Y 
Axis Amplifiers 

Deflection Accuracy 

Output Voltage (O°C to +40°C) 
( - 15 ° C to + 55 ° C) 

Repetition Rate 

Output Resistance 

Output Current 

+20°C to +30°C 

-15 ° C to + 55 ° C 

Sensitivity 

Usable Frequency Range 

Maximum Input Voltage 

1-6 

Table 1-1 (cont) 

Performance Requirements Supplemental Information 

HORIZONTAL DEFLECTION SYSTEM (cont) 

With TIME/DIV switch set to extreme 
counterclockwise position. 

Same as vertical channel. With X10 MAG off. 

Dc to at least 4 MHz. 10-div reference signal. 

Continuously variable between 
settings. Extends deflection factor to 
at least 12.5 V/div. 

1 Mfl. Within 2% 

Approximately 20 pF. Within 3%. 

250 V (dc + peak ac). 
500 V (p-p ac a 1 kHz or less). 

250 V (dc + peak ac). 
500 V (p-p ac at 1 kHz or less). 

Within 3°, from dc to 50 kHz. 

Within ±4% when CH 1 VERT SIG-
NAL OUT connector is unterminated. 

CALIBRATORa 

0.3 V, within 1%. 0.3 V, within 1.5%. 

Approximately 1 kHz. Within 25%. 

Approximately 10.3 fl. 

30 mA, within 2%. 

30 mA, within 2.5%. 

Z-AXIS INPUP 

5-volt p-p signal causes noticeable Positive-going signal decreases intensity. 
modulation at normal intensity. 

Dc to 50 MHz. 

25 V (dc + peak ac). 

I 

.
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Characteristics 

Channel 1 Output 

Voltage 

Resistance 

Bandwidth 

A and B Gates 

Output Voltage 

Output Resistance 

Line Voltage Ranges 
115 V Nominal 

(High) 

(Medium) 

(Low) 

230 V Nominal 

(High) 

(Medium) 

(Low) 

Line Frequency 

Power consumption 

Typical 

Maximum 

Display Area 

Geometry 

Trace Rotation Range 

Raster Distotion 

Standard Phosphor 

Optional Phosphor 

Nominal Accelerating Potential 

Table 1-1 (cont) 

Performance Requirements 

SIGNAL OUTPUTSa 

At least 50 mV/div into 1 M!1. At least 
25 mV/div into 50!1. 

Dc to at least 50 MHz into 50 !1. 

POWER SOURCE 

108 V to 132 V. 

104 V to 126 V. 

99Vt0121V. 

216 V to 250 V. 

208 V to 250 V. 

198 V to 242 V. 

48 Hz to 440 Hz. 

65 W at 115 V, 60 Hz, medium range. 

85 W at 115 V, 60 Hz, medium range. 

CATHODE-RAY TUBE 

8X10cm. 

P31. 

P11. 

Introduction and Specification 
4658 Service (SN 8060000 & UP) 

Supplemental Information 

Approximately 50 !1. 

Approximately 5.5 V positive-going. 
Starts within 500 mV of 0 V. 

Approximately 500 !1. 

0.1 div or less of tillt or bowing. 

Adequate to align trace with horizontal 
center line. 

0.1 div or less. 

=18,500 V. 
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Characteristics 

Dc Voltage 

Ranges 

Resolution 

Accuracy 

Input Resistance 

Rejection Ratio 

Normal Mode 

Common Mode 

Recycle Time 

Response Time 

Temperature Dependence 

Maximum Safe Input Voltage, All 
Ranges 

COM (Common) Floating Voltage 

ReSistance 

Ranges 

Resolution 

Accuracy 

200 nand 2 kn Ranges 

20 kn, 200 kn, and 2 Mn Ranges 

20 Mn Range 

Recycle Time 

Response Time 

200 n through 200 kn Ranges 

2 Mn and 20 Mn Ranges 

Maximum Safe Input voltage 

1-8 

Table 1-1 (cont) 

Performance Requirements 

DM44 

o to 1.2 kV in 5 steps: 200 mV, 2 V, 
20 V, 200 V, and 1.2 kV. 

100/lV. 

Within 0.1 % of reading, ± 1 count. 

10 Mn, all ranges (user has option to 
remove an internal wire strap to in-
crease input resistance to 1 000 Mn on 
the 200 mV and 2 V ranges). 

At least 60 dB at 50 and 60 Hz. 

At least 100 dB at dc; 80 dB at 50 and 
60 Hz. 

Approximately 3.3 measurements/so 

Within 0.5 s. 

45 parts/miliion/oC. 

± 1200 V (dc + peak ac) between + 
and COM inputs or between + input 
and chassis. 

± 500 V (dc + peak ac) to chassis. 

o to 20 Mn in six steps; 200 n, 2 kn, 
20 kn, 200 kn, 2Mn, and 20 Mn. 

0.1 n. 

Within 0.25% ± 1 count, + probe 
resistance. 

Within 0.25%, ± 1 count. 

Within 0.30%, ± 1 count. 

Approximately 3.3 measurements/so 

Within 1 s. 

Within 5 s. 

120 V rms between + and COM in-
puts for an indefinite time. 

Supplemental Information 

220 V rms between + and COM inputs 
for 1 minute or less. 

I 
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Characteristics 

Temperature Dependence 

20 kn through 2 Mn 

200 n, 2 kn, and 20 Mn Ranges 

Approximate current supplied to 
unknown resistance 

Temperature 

Range 

Accuracy (with constant 
temperature and infinite 
heat source) 

Probe Calibrated to DM44 

Probe Not Calibrated to DM44 

Time (Differential Delay) 

Accuracy 

+15°C to +35°C 

-15°C to +55°C 

1/TIME 

Accuracy 

+ 15°C to +35°C 

-15°C to +55°C 

• Checked only in Adjustment Procedure 

Table 1-1 (cont) 

Performance Requirements 

DM44 (cont) 

-55°C to +150°C in one range. 

Ambient Probe Tip 
Temperature Temperature Accuracy 

(OC) (OC) (OC) 

+15 to +35 -55 to + 150 ±2 
-15 to +55 -55 to + 125 ±3 
-15 to +55 +125 to +150 ±4 
+15 to +35 -55 to + 150 ±6 
-15 to +55 -55 to +150 ±8 

Within 1 % of reading, ± 1 count. 

Within 2.5%, ± 1 count. 

Within 2% of reading, ± 1 count. 

Within 3.5%, ± 1 count. 

Introduction and Specification 
4658 Service (SN 8060000 & UP) 

Supplemental Information 

250 parts/million/o C. 

350 parts/million/oC. 

n Range Current 

200n and 2 kn 1 mA 
20 kn 100~A 

200 kn 10~A 

2 Mn 1 ~A 
20Mn 100 nA 
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Characteristics 

Table 1-2 
ENVIRONMENTAL CHARACTERISTICS 

Description 

NOTE: All of the following tests meet the requirements of MIL-T-28800B, Type III Class 3, Style D equipment. 

Temperature 

Operating -15°C to +55°C. 

Non-operating -62°C to +85°C. 

Altitude 

Operating To 15,000 ft. 

Non-operatig To 15,000 m (50,000 ft). 

Humidity (Operating and Non-operating) Five cycles (120 hr) referenced to MIL-T-28800B, para 3.9.2.2. 
95% to 97% relative humidity. 

Vibration (Operating) 15 minutes along each of three major axes at a total displacement of 0.025 inch 
pop (4 g at 55 Hz) with frequency varied from 10Hz to 55 Hz to 10Hz in one 
minute sweeps. After sweep vibration in each axis, frequency held steady at each 
major resonance for 10 minutes, or if no such resonances found, held at 55 Hz for 
10 minutes. 

Shock (Operating and Non-operating) 30 g, half-sine, 11-ms duration, 3 shocks per axis each direction, for a total of 18 
shocks. 

EMI Meets MIL-STD-461A/462. 

1-10 
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Weight 

Table 1-3 
PHYSICAL CHARACTERISTICS 

Characteristics 

With Panel Cover, Accessories, and Accessory Pouch 

Without Panel Cover, Accessories and Accessory Pouch 

Domestic Shipping Weight 

Export Shipping Weight 

Height 
With Feet and Pouch 

Without Pouch 

Width 
With Handle 

Without Handle 

Depth 
Including Panel Cover 

With Handle Extended 

Introduction and Specification 
4658 Service (SN 8060000 & UP) 

Description 

11.5 kg (25.3 Ib). 

10.4 kg (22.8 Ib). 

14.9 kg (32.7 Ib). 

Approximately 22 kg (48 Ib). 

19.1 cm (7.5 in). 

15.7 cm (6.2 in). 

32.8 cm (12.9 in). 

29.2 cm (11.5 in). 

46.0 cm (18.1 in). 

51.6 cm (20.3 in). 
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Section 2-4658 Service 
(SN 8060000 & UP) 

OPERATING INSTRUCTIONS 

This section of the manual provides information on in
strument installation and power requirements and describes 
the functions of controls, connectors, and indicators. In ad
dition, it includes procedures intended to familiarize the op-

erator with obtaining basic oscilloscope displays. For more 
complete operating information, refer to the 465B/DM44 
Operators Manual. 

INSTALLATION 
The 465B is shipped in its carton with the standard ac

cessories listed on the Accessories tab page at the end of 
this manual. At installation time, save the shipping carton 
and packaging materials for repackaging. Refer to the Main
tenance section of this manual for repackaging information. 

PREPARATION FOR USE 

Safety Considerations 

~ 
This instrument may be damaged if operated with the 
Line Voltage Selector switch or the Regulating Range 
Selector bar set for the wrong applied line voltage or if 
the wrong line fuse is used. 

Refer to the Safety Summary in the front of this manual 
for power source, grounding, and other safety consider
ations pertaining to use of the instrument. Before connect
ing the instrument to a power source, verify that the Line 
Voltage Selector switch and the Regulating Range Selector 
bar are both set for the line voltage being used, that the 
proper line fuse is installed, and that the line cord plug 
matches the power source to be used. 

The 465B is designed to be used with a three-wire ac 
power system. If a three-to-two-wire adapter is used to con
nect this instrument to a two-wire ac power system, be sure 
to connect the ground lead of the adapter to earth (ground). 
Failure to complete the ground system may allow the chas
sis of this instrument to be elevated above ground potential, 
thus posing a shock hazard. 

Line Voltage Selection 

WARNING I 
This instrument is designed for operation from a pow
er source with its neutral at or near earth (ground) 
potential with a separate safety-earth conductor. 

This instrument operates from either a 115 V or a 230 V 
nominal line voltage source at 48 Hz to 440 Hz. To convert 
the instrument for operation from one line voltage range to 
the other, move the Line Voltage Selector switch located on 
the right side panel to the position indicating the correct 
nominal voltage. 

The power cord plug may require replacement with a 
type matching the power source. If necessary, change the 
line cord plug. Refer to Table 2-1 for power cord conductor 
identification and to Figure 2-1 for illustrations of commonly
used power plug. 

Table 2-1 
POWER CORD CONDUCTOR IDENTIFICATION 

Alternate 
Conductor Color Color 

Ungrounded (Line) Brown Black 
Grounded (Neutral) Blue White 
Grounding (Earthing) Green-Yellow Green-Yellow 
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NORTH AMERICAN 
120 VOL T/60 Hz 

RATED 15 AMPERE 
(12 AMP MAX.; NEC) 

UNIVERSAL EURO 
220 VOLT/50 Hz 

RATED 16 AMPERE 

NORTH AMERICAN 
240 VOL T/60 Hz 

RATED 15 AMPERE 
(12 AMP MAX.; NEC) 

U.K. 
240 VOLT/50 Hz 

RATED 13 AMPERE 

AUSTRALIAN 
240 VOLT/50 Hz 

RATED 10 AMPERE 

(2389-76)2757-66 

Figure 2-1. Commonly used power plugs. 

Regulating Range Selection 

The Regulating Range Selector assembly located on the 
rear panel contains the Regulating Range Selector bar and 
the line fuse. Verify that the selector bar is set for the aver
age line voltage being used and that the proper line fuse is 
installed. To change the regulating range. 

1. Disconnect the instrument from its power source. 

2-2 

2. Loosen the two captive screws that hold the cover on 
the selector assembly; then pull to remove the cover. 

3. Pull out the selector bar (see Figure 2-2). Select a 
range from Table 2-2 centered about the average line volt
age, and plug the selector bar into the desired position. 

4. Insert the proper fuse (selected from Table 2-3) into 
its holder. 

5. Gently push the cover on and tighten the captive 
screws. 

6. Before applying power to the instrument, verify that 
the Line Voltage Selector switch and the indicating tab on 
the Regulating Range Selector assembly are in their correct 
positions for the desired nominal line voltage and regulating 
range. 

Regulating 
Range Selector 

Bar Position 

Upper Holes 
Middle Holes 
Lower Holes 

LINE 
VOLTAGE 
SELECTOR 

SWITCH 

Table 2-2 
REGULATING RANGE 

Regulating Range 

115-Volt 230-Volt 
Nominal Nominal 

1 08 to 132 volts 216 to 250 volts 
1 04 to 126 volts 208 to 250 volts 
99 to 121 volts 198 to 242 volts 

MOD LOTS 

LINE FUSE 2756-01 

Figure 2-2. Regulating range selector and line fuse. 
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Table 2-3 
FUSE SELECTION 

Line Voltage Selector 
Switch Position 

115 V Nominal 
230 V Nominal 

Fuse Size 

1.5 A, 3AG, Fast-blow 
0.75 A, 3AG, Fast-blow 

Instrument Cooling 

Operation Instructions 
4658 Service (SN 8060000 & UP) 

To maintain adequate instrument cooling, the ventilation 
holes in the equipment cabinet must remain open, and the 
air filter must be cleaned or replaced when it gets dirty. 

Rackmounting 

For rackmounting details refer to the rack mounting in
stallation instructions at the end of this section. 

CONTROLS, CONNECTORS, AND INDICATORS 
The major controls, connectors, and indicators for opera

tion of the 4658 are located on the front panel of the instru
ment. A few auxiliary functions are provided on the rear 
panel. Figures 2-3 through 2-7 show the front and rear pan
els of the instrument with the controls, connectors, and indi
cators called out. The circled numbers correspond to the 
discussions about particular controls, connectors, and indi
cators. If your instrument is equipped with a DM44 Digital 
Multimeter, refer to either the 4658/DM44 Operators Man
ual or the DM44 Service Manual for descriptions of DM44 
controls, connectors, and indicators. 

VERTICAL 

Refer to Figure 2-3 for location of items 1 through 11. 

G) VOLTS/DIV Switches-Select the vertical deflection 
factor for Channel 1 and Channel 2 in a 1-2-5 se
quence. VAR control must be in the calibrated detent 
to obtain a calibrated deflection factor. 

o VOLTS/DIV Readouts-Consist of two light emitting 
diodes (LED) for each channel, located beneath the 
skirt of each VOLTS/DIV knob. One LED or the other 
will light to indicate the correct deflection factor. The 
10X LED is illuminated only when a 10X probe with a 
scale-switching coding-ring contact is connected to 
the input of the oscilloscope; otherwise, the 1 X LED is 
illuminated. 

o VAR-Provides continuously variable uncalibrated de
flection factors between the calibrated settings of the 
VOLTS/DIV switches. 

o UNCAL Indicator-A LED that lights when the VAR 
VOLTS/DIV control is out of the calibrated detent, and 
the vertical deflection factor is uncalibrated. 

o POSITION Controls-Determine the vertical position 
of the display on the crt. In the X-Y mode, the Channel 
2 POSITION control moves the display vertically (Y
axis), and the Horizontal POSITION control moves the 
display horizontally (X-axis). 

® CH 1 OR X and CH 2 OR V bnc Connectors-Provide 
for application of external signals to the inputs of the 
vertical amplifier. In the X-Y mode, the signal connect
ed to the CH 1 OR X connector provides horizontal 
deflection, and the signal connected to the CH 2 OR Y 
connector provides vertical deflection. These con
nectors each include a coding ring that activates the 
scale-factor-switching circuit whenever a 10X scale
factor-switching probe is connected. 

2757-26A 

Figure 2-3. Vertical controls, connectors, and indicators. 
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0' AC-GND-DC Switch-Selects the method used to 
\.!...J couple a signal to the input of the vertical amplifier. 

AC position-Signals are capacitively coupled to 
the vertical amplifier. The dc component of the in
put signal is blocked. 

GND position-The input of the vertical amplifier is 
grounded to provide a ground reference and to al
low the input coupling capacitor to precharge. 

DC position-All frequency components of the in
put signal are passed to the vertical input amplifier. 

VERT MODE Switches-Select mode of operation for 
vertical amplifier system. When either CHOP or ALT 
mode is selected, display of any combination of CH 1, 
CH 2, ADD, and A TRIG VIEW (EXT ONLY) is al
lowed. When all buttons are out, a single trace will be 
displayed, provided that either TRIG MODE is in 
AUTO or TRIG MODE is in NORM with a triggerable 
signal applied to a vertical input connector. This trace 
will not display intelligence and is unaffected by posi
tion controls. 

NOTE 

Four display traces may simultaneously be observed 
on the 4658 crt. Each VERT MODE push button must 
be depressed and released a second time to remove 
the signal from the corresponding displays. 

2-4 

CH 1-Displays Channel 1 signals when push but
ton is pressed in. 

A TRIG VIEW-Displays the A external trigger input 
signal when push button is pressed in and when 
the A TRIGGER SOURCE switch is set to EXT or 
EXT/10. 

ADD-Displays the algebraic sum of the Channel 1 
and Channel 2 input signals when ADD push but
ton is pressed in. The INVERT switch in Channel 2 
allows the display to be either CH 1 plus CH 2 or 
CH 1 minus CH 2. The ADD capability is useful for 
common-mode rejection to remove an undesired 
signal or dc offset. 

CHOP ALT: OUT-The 465B "chops· (switches) be
tween two or more of the display modes at a 
500 kHz rate when CHOP ALT: OUT button is 
pressed in. When released, the 465B "alternates· 
between two or more of the four display modes at 
the end of each trace sweep. CHOP and ALT func
tions are disabled if only one VERT MODE push 
button (CH 1, CH 2, ADD, or A TRIG VIEW) is se
lected or if the X-Y mode is selected. 

® 

® 

CH 2-Displays Channel 2 signals when push but
ton is pressed in. 

20 MHz BW LIMIT (FULL BW OUT) Switch-Limits 
the bandwidth of the vertical amplifier to approxi
mately 20 MHz when pressed in. Push button must be 
pressed and released a second time to regain full 
100 MHz bandwidth operation. 

20 MHz BW LIMIT Indicator-This LED is illuminated 
whenever the 20 MHz BW LIMIT push button is 
pressed in, and bandwidth is limited to 20 MHz. 

INVERT-Inverts Channel 2 display when push button 
is pressed in. Push button must be pressed and re
leased a second time to present a noninverted 
display. 

DISPLAY AND CALIBRATOR 

Refer to Figure 2-4 for location of items 12 through 19. 

® 

® 

Internal Graticule-Eliminates parallax. Risetime and 
amplitude measurement pOints are indicated at the 
left edge of the graticule. 

BEAM FIND Switch-Compresses the display to with
in the graticule area and provides a visible viewing 
intensity to aid in locating off-screen displays. 

® INTENSITY Control-Determines overall brightness of 
the A Sweep and B Sweep crt displays. Interacts with 
B INTENSITY control on B Sweep crt displays. 

® FOCUS Control-Adjusts for optimum display 
definition. 

® CALIBRATOR Loop-A combination 30 mA current 
loop and 0.3 V square-wave voltage output (approxi
mately 1 kHz) that permits the operator to compen
sate voltage probes and to check oscilloscope vertical 
operation. It is not intended to verify precise time-base 
calibration. 

® SCALE ILLUM Control-Adjusts graticule illumination. 

® ASTIG Control-Screwdriver control used in conjunc
tion with the FOCUS control to obtain a well-defined 
display. It does not require readjustment during nor
mal use of the instrument. 

® TRACE ROTATION Control-Screwdriver control 
used to align trace with the horizontal graticule lines. 
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2757-27A 
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Figure 2-4_ Display controls and calibrator_ 

TRIGGER 
(A and B where applicable) 

Refer to Figure 2-5 for location of items 20 through 28. 

® TRIG MODE Switches-Three push button switches 
determine the mode of trigger operation for the A 
Sweep. 

AUTO-Sweep is initiated by the applied trigger sig
nal. In the absence of an adequate trigger signal, or 
if the trigger repetition rate is less than about 
20 Hz, the sweep free runs and provides a bright 
reference trace. 

NORM-Sweep is initiated by the applied trigger 
signal. In the absence of an adequate trigger sig
nal, there is no trace. When the trigger rate is too 
low for AUTO, use NORM. 

SINGLE SWP-When this push button is pressed, 
the A Sweep operates in the single-sweep mode. 
After a single sweep is displayed, further sweeps 
cannot be presented until the SINGLE SWP push 
button is again pressed. SINGL SWP is useful in 
displaying and photographing either non-repetitive 
signals or Signals that cause unstable conventional 
displays (e.g., signals that very in amplitude, 
shape, or time). 

® 

® 

® 

® 

@ 

@ 
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READY Indicator-LED illuminates to indicate that A 
Sweep is "armed" and will present a single-sweep dis
play upon receipt of an adequate trigger signal. 

TRIG Indicator-LED illuminates to indicate that A 
Sweep is triggered and will produce a stable display. It 
is useful for setting up the trigger circuits when a trig
ger signal is available without a display on the crt (for 
example, when using external triggers). 

A TRIGGER HOLDOFF Control-Provides continuous 
control of time between sweeps. Allows triggering on 
aperiodic signals (such as complex digital words). In 
the fully clockwise position (8 ENDS A), the A Sweep 
is automatically terminated at the end of the 8 Sweep 
to provide the fastest possible sweep repetition rate 
for delayed-sweep presentations and low-repetition 
rate signals. In this position, Holdoff is approximately 
ten times NORM. Use the A trigger controls for most 
stable triggering before setting the A TRIGGER 
HOLDOFF control to a position other than NORM. 

COUPLING Switch-Determines method used to cou
ple signals to the trigger generator circuit. 

AC-Signals are capacitively coupled to the input of 
the trigger circuit. Dc is rejected, and signals below 
about 30 Hz are attenuated. Triggering is allowed 
only on the ac portion of the vertical signal. 

LF REJ-Signals are capacitively coupled to the in
put of the trigger circuit. Dc is rejected, and signals 
below about 50 kHz are attenuated. It is useful for 
providing a stable display of the high-frequency 
components of a complex waveform. 

HF REJ-Signals are capacitively coupled to the in
put of the trigger circuit. Dc is blocked, and signals 
below about 30 Hz and above 50 kHz are attenuat
ed. It is useful for providing a stable display of the 
low-frequency components of a complex wave
form. 

DC-All frequency components of a trigger signal 
are coupled to the input of the trigger circuit. It is 
useful for providing a stable display of low
frequency or low-repetition rate signals. 

SLOPE Switch-Selects the slope of the signal that 
triggers the sweep. 

+: Sweep can be triggered from the positive-going 
portion of a trigger signal. 

-: Sweep can be triggered from the negative-go
ing portion of a trigger signal. 

LEVEL Control-Selects the amplitude point on the 
trigger signal at which the sweep is triggered. It is 
usually adjusted for the desired display after trigger 
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SOURCE, COUPLING, and SLOPE have been 
selected. 

SOURCE Switch-Determines the source of the trigger 
signal coupled to the input of the trigger circuit. 

NORM-Trigger source is a sample of the signal 
displayed on the crt. 

CH 1-A sample of the signal applied to the Chan
nel 1 input is used as a trigger signal. Channel 2 
signal is unstable if it is not time-related. 

CH 2-A sample of the signal applied to the Chan
nel 2 input is used as a trigger signal. Channel 1 crt 
display is unstable if it is not time-related. 

LINE (A Trigger Circuit Only)-A sample of the 
power-line sinusoidal waveform is used as a trigger 
signal. It is useful when the input signal is time
related (multiple or submutiple) to the line frequen
cy or when it is desirable to provide a stable display 
of a line-frequency component in a complex 
waveform. 

EXT-Signals connected to the External Trigger in
put connectors are used for triggering. External 
signals must be time-related to the displayed signal 
for a stable display. It is useful when the internal 
signal is either too small or contains undesired sig
nals that could cause unstable triggering. It is also 
useful when operating in the CHOP mode. EXT and 
EXT/10 trigger signals may be viewed on the crt by 
selecting A TRIG VIEW on the VERT MODE 
switch. 

EXT /10 (A Trigger Circuit Only)-External trigger 
signal is attenuated by a factor of 10. 

STARTS AFTER DELAY (B Trigger Circuit 
Only)-B Sweep starts immediately after the delay 
time selected by the DELAY TIME POSITION con
trol and is independent of the B Trigger signal. 
When making differential time measurements, you 
must use this mode to obtain valid measurements. 
On instruments equipped with a DM44, you must 
use this mode to obtain valid measurements when 
using the TIME or 1/T1ME functions. 

External Trigger Input Bnc Connectors-Connect ex
ternal trigger input signals for A TRIGGER and B 
(DLY'D) TRIGGER circuits, when either EXT or 
EXT/10 (A Trigger only) SOURCE is selected. 

--,. . .. -i· --. 

[0 

2757-28A 

Figure 2-5. Trigger controls, connectors, and indicators. 

HORIZONTAL AND POWER 

Refer to Figure 2-6 for location of items 29 through 40. 

® A AND B TIME/DIV AND DELAY TIME Switches-A 
TIME/DIV (clear plastic skirt) selects the sweep rate of 
the A Sweep circuit for A Sweep operation only. Also 
selects the basic delay time (used in conjunction with 
the DELAY TIME POSITION control) for delayed 
sweep operation. B TIME/DIV switch (pull out and ro
tate to unlock) selects the sweep rate for the B Sweep 
circuit for delayed sweep operation only. VAR control 
must be in the calibrated detent for calibrated A 
Sweep rates. When the A TIME/DIV switch is rotated 
fully counterclockwise to the X-Y position, the hori
zontal (X-axis) deflection is controlled by the Channel 
1 input signal. 
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POSITION Control-Positions the display horizontally 
for A Sweep and B Sweep, or on the X-axis (horizon
tally) in the X-Y mode. Provides both coarse and fine 
control action. Reverse the direction of rotation to ac
tuate fine positioning action. 

X10 MAG Switch-When pressed in, increases dis
played sweep rate by a factor of 10. Extends fastest 
sweep rate to 2 ns/div. The magnified sweep expands 
the center division of the unmagnified display (0.5 div 
either side of the center graticule line). 

VAR Control-Provides continuously variable sweep 
rates between the calibrated settings of the A 
TIME/DIV switch. It extends the slowest A Sweep 
rate to at least 1.25 s/div. The A Sweep rate is cali
brated when the control is set fully clockwise to the 
calibrated detent. It must be in the detent position to 
make accurate differential time measurements. On in
struments equipped with a DM44, the VAR control 
must be in the detent position to make accurate mea
surements in the TIME and 1/T1ME functions. 

UNCAL Indicator-LED illuminates to indicate that the 
A Sweep rate is uncalibrated (VAR control is out of 
the calibrated detent). 

X 1 0 MAG Indicator-LED illuminates to indicate that 
the X10 magnifier is on. 

DELAY TIME POSITION Control-Selects the amount 
of delay time between the start of A Sweep and start 
of B Sweep. Delay time is variable to at least 10 times 
the time indicated by the A TIME/DIV switch. 

POWER Switch-PULL ON turns instrument power 
on; button pushed in turns power off. 

POWER ON Indicator-LED illuminates when power is 
applied to the instrument. 

HORIZ DISPLAY Switches-Four push button switch
es determine the mode of operation for the horizontal 
deflection system. 

A-Horizontal deflection is provided by A Sweep at 
a sweep rate determined by the setting of the A 
TIME/DIV switch. Only A Sweep is displayed; B 
Sweep is inoperative. 

A INTEN-Displays the A Sweep at a rate deter
mined by the A TIME/DIV switch. An intensified 
portion can appear on the display during the B 
Sweep time. This switch position provides an indi
cation of both the duration and position of the B 
Sweep (delayed sweep) with respect to the A 
Sweep (delaying sweep). 

ALT -Alternates the displays between the A INTEN 
and B DLY'D Sweeps. In ALT operation, use 

@ 
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TRACE SEP to vertically position B Trace; use B 
INTENSITY control to adjust B Trace intensity. 

8 DLY'D-Displays only the B Sweep. The B 
Sweep rate is determined by the B TIME/DIV 
switch, with the delay time determined by the set
ting of both the A TIME/DIV switch and the DELAY 
TIME POSITION control. 

TRACE SEP Control-Positions the B Sweep vertical
ly when the ALT HORIZ DISPLAY mode is selected. 

8 INTENSITY Control-Determines the intensity of the 
B Trace (interacts with INTENSITY control). 

2757·29A 

Figure 2-6. Horizontal and power connectors, controls, and 
indicators. 

REAR PANEL 

Refer to Figure 2-7 for location of items 41 through 50. 

® A + GATE-Output bnc connector provides a positive
going pulse coincident with the A Sweep time. 

@ 8 +8ATE-Output bnc connector provides a positive
going pulse coincident with the B Sweep time. 

@ CH 1 VERT SIGNAL OUT-Output bnc connector pro
vides a sample of the signal applied to the Channel 1 
preamplifier via the input connector. 
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CH 1 
VERT GAIN 

CH 2 
VERT GAIN 

CH 1 
VAR BAL 

CH 2 
VAR BAL 

2757-30A 

Figure 2-7_ Rear panel and left side panel controls, connectors, and indicators. 

® EXT Z-AXIS-Input bnc connector permits the applica
tion of an external signal to intensity modulate the crt 
display. Does not affect display wave-shape_ Signals 
with fast rise time and fall time provide the most 
abrupt intensity change. Signals must be time-related 
to the display for a stable presentation on the crt_ The 
connector is useful for adding time markers in 
uncalibrated modes of operation. 

@ Regulating Range Selector Bar-Selects the regulat
ing range of the 4658 power supplies to match the 
available power input source. It is shown on Figure 
2-2 in the Medium regulating range. See Table 2-2 for 
change information. 

® Line Fuse Holder-Contains the line fuse and the reg
ulating range selector. See Table 2-3 for change 
information_ 

® Line Cord-Makes the connection between the oscillo
scope and the power source. The cord may be conve
niently stored by wrapping around the feet on rear 
panel. 

@ MOD Siots-A number in either slot indicates the in
strument contains an option or other modification. 

2-8 

LEFT SIDE PANEL 

® Vertical Gain Controls (accessible through left side 
panel)-Screwdriver adjustments to set the gain of the 
vertical channels_ 

@ Variable Balance Controls (accessible through left 
side panel)-Screwdriver adjustments to set balance 
of the vertical channels. 

RIGHT SIDE PANEL 

® Line Voltage Selector Switch-Selects either 115-V 
or 230-V nominal line voltage. Refer to Table 2-2 for 
ranges and to Figure 2-2 for location of the switch. 
Change the fuse to match the range selected. 
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BASIC OSCILLOSCOPE DISPLAYS 
The procedures in this subsection will allow you to set up 

and operate your instrument to obtain the most commonly 
used basic oscilloscope displays. Before proceeding with 
these instructions, verify that the Line voltage Selector 
switch and the Regulating Range Selector bar are placed in 
the proper positions and that the correct fuse is installed for 
the line voltage being used. Refer to the preceding Prepara
tion for Use for the information and procedures relating to 
line voltage, regulating range, and fuse selection. Verify that 
the POWER switch is off (push button pressed in) before 
plugging the power cord into the line voltage socket. 

PRESET INSTRUMENT CONTROLS 

Preset the instrument controls as follows: 

VERT MODE 
VOLTS/DIV 

VOLTS/DIV VAR 
AC-GND-DC 
POSITION 
20 MHz BW LIMIT 

INVERT 

INTENSITY 
FOCUS 
SCALE ILLUM 

TIME/DIV Switches 
A TIME/DIV VAR 
HORIZ DISPLAY 
X10 MAG 
POSITION 

Vertical 

CH 1 
Proper setting determined 
by amplitude of signal to 
be applied 
Calibrated detent 
AC 
Midrange 
Not limited (push button 
out) 
Off (push button out) 

Display 

Fully counterclockwise 
Midrange 
Midrange 

Horizontal 

Locked together at 1 ms 
Calibrated detent 
A 
Off (push button out) 
Midrange 

Trigger 
(Both A and B if applicable) 

SLOPE 
LEVEL 
SOURCE 
COUPLING 
TRIG MODE (A only) 
HOLDOFF 

+ 
o 
NORM 
AC 
AUTO 
NORM 

NORMAL SWEEP DISPLAY 

1. Preset instrument controls and pull the POWER 
switch (on). After allowing the instrument to warm up, 
connect a Signal to the CH 1 input connector. 

NOTE 

Instrument warm-up time required to meet al/ specifi
cation accuracies is 20 minutes. 

2. Adjust the INTENSITY control for the desired display 
brightness. If the display is not visible with the INTENSITY 
control at midrange, press the BEAM FIND push button and 
hold it in while adjusting the CH 1 VOLTS/DIV switch to 
reduce the vertical display size. Center the compressed dis
play using the vertical and horizontal POSITION controls; 
release the BEAM FIND push button. Adjust the LEVEL 
control if necessary. 

3. Set the CH 1 VOLTS/DIV switch and the vertical and 
horizontal POSITION controls to locate the display within 
the graticule area. 

4. Adjust the A TRIGGER LEVEL control for a stable 
display. 

5. Set the A TIME/DIV switch for the desired number of 
cycles of displayed signal; then adjust the FOCUS control 
as necessary. 

MAGNIFIED SWEEP DISPLAY 

1. Preset instrument controls and obtain a Normal 
Sweep Display. 

2. Adjust the horizontal POSITION control to move the 
area to be magnified to within the center graticule division of 
the crt (0.5 div on each side of the center vertical graticule 
line). Change the TIME/DIV switch setting as desired. 

3. Push the X10 MAG switch (on) and adjust the hori
zontal POSITION control for precise positioning of the mag
nified display. Divide the TIME/DIV setting by 10 to 
determine the magnified sweep rate. 

DELAYED SWEEP DISPLAY 

1. Preset instrument controls and obtain a Normal 
Display. 

NOTE 

Differential time measurements and measurements 
using the TIME or llTlME functions of the DM44 are 
invalid when the B TRIGGER SOURCE switch is not 
set to STARTS AFTER DELAY. 
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2. Set the HORIZ DISPLAY switch to A INTEN and the 
B TRIGGER SOURCE switch to STARTS AFTER DELAY. 

3. Pull out the B TIME/DIV knob and turn clockwise from 
counterclockwise stop until the intensified zone is the de
sired length. Adjust the INTENSITY and B INTENSITY con
trols as needed to make the intensified zone distinguishable 
from the rest of the display. If your instrument is equipped 
with a DM44, select a function other than TIME or 1/T1ME 
for a single delayed sweep. 

4. Adjust the DELAY TIME POSITION control to move 
the intensified zone to cover the portion of the display that 
will be displayed in delayed form. 

5. Set the HORIZ DISPLAY switch to B DLY'D. The in
tensified zone adjusted in step 3 and 4 is now displayed in 
delayed form. The delayed sweep rate is indicated by the 
dot on the B TIME/DIV knob. 

6. To obtain a delayed display with less jitter, set the B 
TRIGGER SOURCE switch to the same position as the A 
TRIGGER SOURCE switch and adjust the B TRIGGER 
LEVEL control for a stable display. 

ALTERNATE SWEEP DISPLAY 

1. Preset instrument controls and obtain a Normal 
Sweep Display. 

2. Pull out on the B TIME/DIV knob to unlock it and turn 
clockwise to the desired sweep rate. 

3. Set the HORIZ DISPLAY switch to ALT. Set B 
(DLY'D) TRIGGER SOURCE to STARTS AFTER DELAY. 
Adjust Channel 1 POSITION and TRACE SEP as required 
to display A Sweep above B Sweep. This will provide a 
display that alternates between A INTEN trace (upper) and 
B BLY'D trace (lower). Adjust B INTENSITY as necessary 
to view the B DLY'D trace. 

4. The start of B Sweep may be changed by adjusting 
the DELAY TIME POSITION controls. 

5. If the instrument is equipped with a DM44 and a time 
difference (or period) measurement is desired, select the 
TIME function and adjust the ~ TIME control to move the 
time-measurement point with respect to the reference point. 

2-10 

6. The display now contains a second intensified zone 
on the A INTEN trace (upper) and a second signal, which 
may be partially or fully superimposed, on the B DLY'D 
trace (lower). 

7. The DELAY TIME POSITION control will change the 
position of both delayed displays (reference and time mea
surement), while the ~ TIME control will position only the 
second (measurement point) delayed display. 

SINGLE SWEEP DISPLAY 

1. Preset instrument controls and obtain a Normal 
Sweep Display. For random signals, set the trigger circuit to 
trigger on a Signal that is approximately the same amplitude 
and frequency as the random signal. 

2. Press the SINGL SWP push button on the A TRIG 
MODE switch. The next trigger pulse starts the sweep and 
displays a single trace. If no triggers are present, the 
READY indicator should illuminate, indicating that the A 
Sweep Generator circuit is set and waiting for a trigger. 

3. When the sweep is complete, the circuit is "locked 
out", and the READY indicator turns off. 

4. Press the SINGLE SWP push button again to prepare 
the circuit for another Single Sweep Display. 

X-Y DISPLAY 

1. Preset instrument controls and pull the POWER 
switch (on). Allow the instrument to warm up. 

2. Set the A TIME/DIV switch fully counterclockwise to 
X-Yo Apply the vertical signal to the CH 2 OR Y input con
nector and the horizontal signal to the CH 1 OR X input 
connector. 

3. Advance the INTENSITY control until the display is 
visible. If the display is not visible with the INTENSITY con
trol at midrange, press and hold in the BEAM FIND push 
button while adjusting the CH 1 and CH 2 VOLTS/DIV 
switches until the display is reduced in size, both vertically 
and horizontally. Center the compressed display with the 
POSITION controls (Channel 2 POSITION control for verti
cal movement, and horizontal POSITION control for hori
zontal movement). Release the BEAM FIND push button. 
Adjust the FOCUS control for a well-defined display. 
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RACKMOUNTING 

I 
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WARNING I 
During rackmount installation, interchanging the left 
and right slide-out track assemblies defeats the exten
sion stop (safety latch) of the tracks. Equipment 
could, when extended, come out of the slides and fall 
from the rack, possibly causing personal injury and 
equipment damage. 

When mounting the supplied slide-out tracks, inspect 
both assemblies to find the LH (left hand) and RH 
(right hand) designations to determine correct place
ment. Install the LH assembly to your left side as you 
face the front of the rack and install the RH assembly 
to your right side. 

The TEKTRONIX R465R Oscilloscope is designed to 
mount in a 19-inch rack. When mounted in accordance with 
the following mounting procedure, the instrument will meet 
all electrical and environmental characteristics given in Sec
tion 1 of this manual. 

DIMENSIONS 

Dimensional drawings of the R465B are shown in 
Figures 2-8 and 2-9. 

Rack Height 

At least seven inches of vertical space is required to 
mount this instrument in a rack. 

I Rack Width 

I 
I 
I 

'. 
I 
I 

Minimum width of the opening between the left and right 
fronts rails of the rack must be 17 5/8 inches. This allows 
room on each side of the instrument for the slide-out tracks 
to operate freely, permitting the instrument to move 
smoothly in and out of the rack. 

Rack Depth 

Total depth necessary to mount the R465B in a cabinet 
is 18 inches. This allows room for air circulation, power cord 
and signal connections and the necessary mounting 
hardware. 

REV DEC 1983 

SLIDE-OUT TRACKS 

The slide-out tracks provided with the R465B permit it to 
be extended out of the rack for maintenance or calibration 
without removing the instrument from the rack. In the fully 
extended position, the R465B can be tilted up so the bottom 
of the instrument can be reached for maintenance or calibra
tion. To operate the R465B in the extended position, be 
sure the power cord and any interconnecting cables are long 
enough for this purpose. 

The slide-out tracks consist of two assemblies-one for 
the left side of the instrument and one for the right side. 
Figure 2-10 shows the complete slide-out track assemblies. 
The stationary section of each assembly attaches to the 
front and rear rails of the rack, and the chassis section is 
attached to the instrument. The intermediate section slides 
between the stationary and chassis sections and allows the 
R465B to be extended out of the rack. When the instrument 
is shipped, the stationary and immediate sections of the 
tracks are packaged as matched sets and should not be 
separated. To identify the left or right assembly, note the 
position of the automatic latch (see Figure 2-10). When 
mounted in the rack, the automatic latch should be at the 
top of both assemblies. The chassis sections are installed 
on the instrument at the factory. 

The hardware needed to mount the slide-out tracks is 
shown in Figure 2-11. Since the hardware supplied is intend
ed to make the tracks compatible with a variety of cabinet 
racks and installation methods, not all of it will be needed for 
this installation. Use only the hardware that is required for 
the mounting method used. 

MOUNTING PROCEDURE 

The following mounting procedure uses the rear support 
kit, pin (016-0096-00) (see Figures 2-12 and 2-13) to meet 
the environmental characteristics of the instrument (shock 
and vibration). Two alternative mounting methods are de
scribed at the end of this procedure. However, when 
mounted according to these alternative methods, the instru
ment may not meet the given environmental characteristics 
for shock and vibration. 
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Automatic 
latch hole 

Automatic 
latch 

section 

ASSEMBLY FOR LEFT SIDE 

screw 

Figure 2-10. Slide-out track assemblies. 
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Figure 2-11. Hardware needed to mount the instrument in the cabinet rack. 
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Rear of 
stationary section 

(0755)2162-47 

10-32 
Keps 
nut 

(4 ea) 

ea) 

inch 
HHS screw 

(2 ea) 

Figure 2-12. Rear support kit. 

X1l2iMh~ 
PHS screw Support~ .r 

(4 ea) block 

e 

.1089-58 

Figure 2-13. Installing the support block on the instrument. 

The mounting flanges of the stationary sections may be 
mounted in front of or behind the front rails of the rack de
pending on the type of rack. If the front rails of the rack are 
tapped for 10-32 screws, the mounting flanges are placed in 
front of the rails. If the front rails of the rack are not tapped 
for 10-32 screws, the mounting flanges are placed behind 
the front rail and a bar nut is used. Figure 2-14 shows these 
methods of mounting the stationary sections. 

The rear of the stationary sections must be firmly sup
ported to provide a shock-mounted installation. This rear 
support must be located 17.471 inches, ±0.031 inch, from 
the outside surface of the front rail when the mounting 
flange is mounted outside of the rail, or 17.531 inches, 
± 0.031 inch, from the rear surface of the front rail when the 
mounting flange is mounted behind the front rail. If the cabi
net rack does not have a strong supporting member located 
the correct distance from the front rail, and additional sup
port must be added. The instrument will not meet the envi
ronmental specifications unless firmly supported at this 
point. Figure 2-14 illustrates a typical rear installation using 
the rear support kit and gives the necessary dimensions. 
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Left front 
rail of 

cabinet rack 

(A) Front rail tapped for 10-32 screws 

A ... 10-32 
PHS 

screw 
(2) 

0755-31 (B) Untapped front rail 

10_
321 110

-
32 

FHS* or PHS 
screw screw 
(2) ... .... ..... (2) 

*Note: 

Use FHS screws if front rail holes 
are countersunk. 

Figure 2-14. Methods of mounting the stationary section to the front rails. 

Use the following procedure to install the R465B in a 
rack. 

1. Select the proper front-rail mounting holes for the sta
tionary section using the measurements shown in Figure 
2-15. 

2a. If the mounting flanges of the stationary sections are 
to be mounted in front of the front rails (rails tapped for 
10-32 screws), mount each staionary section as shown in 
Figure 2-16(A). 

2b. If the mounting flanges of the stationary sections are 
to be mounted behind the front rails (rails not tapped for 
10-32 screws), mount each stationary section as shown in 
Figure 2-16(B). 

3. Attach an angle bracket to both rear rails of the rack 
through the spacer block, stationary section, and into the 
rear rail of the rack. Note that the holes in the spacer block 
are not centered. Be sure to mount the block with the nar
row edge toward the front of the rack; otherwise, the instru
ment may not slide all the way into the rack. do not tighten 
the mounting screws. Figure 2-12 shows the parts in the 
rear support kit and the order in which they are assembled. 

2-16 

4. Assemble the support pin to the angle bracket in the 
order shown in Figure 2-12. Leave the spacer (washer) off, 
but install the neoprene washer. 

5. Install a support block on each side of the instrument 
as shown in Figure 2-13. 

6. Refer to Figure 2-17 to insert the instrument in the 
rack. Do not connect the power cord or install the securing 
screws until all adjustments have been made. 

7. With the instrument pushed all the way into the rack, 
adjust the angle brackets so the neoprene washers on the 
support pins are seated firmly against the rear of the instru
ment and the support pins are correctly positioned in the 
support block on the rear of the instrument. Tighten all 
screws. 

8. Pull the instrument partially out of the rack. 

9. Remove the neoprene washers from the support pins 
and place the spacers on the pins. Replace the neoprene 
washers. 
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10-32 

screws) 

Left 
front 
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minimum 

1/2 inch (for correct 
position of 

securing holes) 

minimum 

216255 

Figure 2-15. Locating the mounting holes for the left stationary section. Same dimensions apply to right stationary section. 

10. Position the instrument so the pivot screws (widest 
part of the instrument) are approximately even with the front 
rails. 

11. Adjust the alignment of the stationary sections ac
cording to the procedure outlined in Figure 2-18. (If the rear 
alignment is changed, recheck the rear support pins for cor
rect alignment.) 

12. After the tracks operate smoothly, connect the pow
er cord to the power source. 

13. Push the instrument all the way into the rack and 
secure it to the rack with the securing screws and washers 
as shown in Figure 2-17. 

NOTE 

The securing screws are an important part of the 
shock-mounted installation. If the front rails are not 
tapped for the 10-32 securing screws, other means 
must be provided for securing the instrument to the 
rack. 

ALTERNATIVE REAR MOUNTING 
METHODS 

Although the following methods provide satisfactory 
mounting under normal conditions, they do not pro
vide solid support at the rear of the instrument. If the 
instrument is subjected to severe shock or vibration 
when mounted using the following methods, it may be 
damaged. 

An alternative method of supporting the rear of the in
strument is shown in Figure 2-19. The rear support brackets 
supplied with the instrument allow it to be mounted in a rack 
that has a spacing between the front and rear rails of 11 to 
24 inches. Figure 2-19(A) illustrates the mounting method if 
the rear rails are tapped for 10-32 screws, and Figure 
2-19(8) illustrates the mounting method if the rear rails are 
not tapped for 10-32 screws. The rear support kit is not 
used for this installation. 
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Rails tapped for 
1 0-32 screws 

17.471 inches 
± inch 

or 

17.531 inches 
±0.031 inch 

.... ----17.625 inches ----~ 
Rear 
rail 

Rear 
rail (AI 

Figure 2-16. Supporting the rear stationary sections: (A) Dimensions necessary; (8) Completed installation. 

If the rack does not have a rear rail, or if the distance 
between the front and rear rails is too large, the instrument 
may be mounted without the use of the slide-out tracks. 
Fasten the instrument to the front rails of the rack with the 
securing screws and washers. This mounting method 
should be used only if the instrument will not be subjected to 
shock or vibration and if it is installed in a stationary 
location. 

2-18 

REMOVING OR INSTALLING THE 
INSTRUMENT 

After initial installation and adjustment of the slide-out 
tracks, the R465B can be removed or installed by following 
the instructions given in Figure 2-17. No further adjustments 
are required under normal conditions. 

SLIDE-OUT TRACK LUBRICATION 

The slide-out tracks normally require no lubrication. The 
special finish on the sliding surfaces provides permanent lu
brication. However, if the tracks do not slide smoothly even 
after propr adjustment, a thin coating of paraffin rubbed 
onto the sliding surfaces may improve operation. 
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TO INSERT THE R465: 

1. Pull the intermediate sec
tion (A) of each slide-out 
track out to its fully ex
tended position. 

2. Insert the chassis section 
(8) (on instrument) into 
the intermediate sections. 

3. Press both stop latches 
(C) and push the Instru
ment into the rack until 
the latches snap into the 
stop latch holes (D). 

4. Connect the power cord 
to the power source. 

5. Again press the stop 
latches (D) and push the 
instrument all the way into 
the rack. 

6. To secure the R465 to the 
rack, insert the 4 securing 
screws (E), with finishing 
washers and teflon 
washers, through the 
slots in the instrument 
front panel and screw 
them into the front rails of 
the rack. 

TO REMOVE THE R465: 

1. Remove the securing 
screws and washers (E). 

2. Pull the instrument out
ward until the stop latches 
snap into the stop latch 
holes. 

3. Disconnect the power 
cord. 

4. Press both stop latches 
(D) and pull the instru
ment out of the rack. 

Operation Instructions 
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~\ !E) 

~~. 1861·32 

Figure 2-17. Procedure for inserting or removing the instrument after the slide-out tracks have been installed. 
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TO ADJUST ALIGNMENT: 

1. Position the instrument with the pivot screws 
approximately even with the front rails. 

2. Loosen the mounting screws at the front of both 
stationary sections (left side shown). 

3. Allow the tracks to seek their normal positions 
with the instrument centered in the rack. 

4. Tighten the mounting screws. 

5. Push the instrument all the way into the rack. If 
tracks do not slide smoothly, check for correct 
spacing between the rear supports. 

6. Check the vertical positioning of the R465 front 
panel with respect to adjacent instruments or 
panels. If not correct, reposition as necessary. 

Figure 2-18. Alignment adjustment for correct operation. 
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Figure 2-19. Alternative method of installing the instrument using rear support brackets. 
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THEORY OF OPERATION 

INTRODUCTION 

Section 3-4658 Service 
(SN 8060000 & UP) 

SECTION ORGANIZATION Each major circuit is explained in detail, using additional 
funcitonal block diagrams to show the interconnections be
tween parts comprising the circuit, to indicate circuit compo
nents, and to identify interrelationships with front-panel 
controls. Schematic diagrams also are provided in the Dia
grams section of the manual and are keyed to their respec
tive circuit descriptions by numbered diamond symbols. For 
optimum understanding of the circuit being described, you 
should refer to both the appropriate schematic diagram and 
functional block diagram. 

This section of the manual contains a functional descrip
tion of the circuitry used in the 4658 Oscilloscope. It begins 
with a general summary of the instrument, using the basic 
block diagram shown in Figure 3-1. As an additional refer
ence, a comprehensive overall block diagram is provided in 
the tabbed Diagrams section at the back of this manual. 
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I Figure 3-1. Basic block diagram of the 465B Oscilloscope. 
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INTEGRATED CIRCUIT DESCRIPTIONS 

Digital Logic Conventions 

Digital logic techniques are used to perform many func
tions within this instrument. Function and operation of the 
logic circuits are represented by logic symbology and ter
minology. All logic functions are described using the positive 
logic convention. Positive logic is a system of notation 
whereby the more positive of two levels is the true, or 1 
state; the more negative level is the false, or 0 state. In the 

logic description the true state is referred to as LO. The 
specific voltages that constitute a HI or a LO state vary 
between specific devices. 

Linear Devices 

The functioning of individual linear integrated circuit de
vices is described in this section using waveforms or other 
techniques to illustrate their operation. 

GENERAL DESCRIPTION 
The following discussion provides an overall functional 

description of the 465B Oscilloscope. Refer to the basic 
block diagram, Figure 3-1, and to the detailed block diagram 
located in the Diagrams section of this manual. Each major 
block in these diagrams represent a major circuit within the 
instrument. The numbered diamond symbol on each block 
refers to the appropriate schematic diagram also located in 
the Diagrams section. 

Signals to be displayed on the crt are applied to the CH 1 
OR X input connector or the CH 2 OR Y input connector. 
These input signals then are amplified by the Preamplifiers. 
Each channel includes separate vertical deflection factor, in
put coupling, balance, gain, and variable attenuation switch
es or controls. A trigger pickoff stage in each Vertical 
Preamplifier supplies a sample of that channel's signal to 
the Trigger Generator circuit. A sample of the Channel 1 
signal is also supplied to the CH 1 VERT SIGNAL OUT con
nector on the instrument rear panel. 

In the X-Y mode of operation the Channel 1 signal is 
connected to the input of the Horizontal Amplifier circuit to 
provide the X-axis deflection. The Channel 2 signal is ampli
fied by the Vertical Output Amplifier circuit to provide the Y
axis deflection. The Channel 2 Vertical Preamplifier circuit 
contains an invert feature to allow the operator to invert the 
Channel 2 signal displayed on the crt. 

The outputs of both Vertical Preamplifier circuits and the 
output of the A Trigger View Amplifier circuit are connected 
to the Vertical Switching circuit. The Vertical Mode Switch 
circuit uses the inputs from the VERT MODE switches and 
the X-Y position of the A TI M E/DIV switch to set the Vertical 
Switching circuit into the chosen Vertical Mode of operation. 
The Vertical Switching circuit then will select the input(s) to 
be displayed on the crt. 

3-2 

The Chopped Blanking signal, used to blank the switch
ing transients between channels when the chopped mode of 
operation is selected, is produced in the Vertical Switching 
circuit and fed to the Z-Axis Amplifier circuit. A Normal Trig
ger pickoff stage at the output of the Vertical Switching cir
cuit provides a sample of the displayed signal(s) to the 
Trigger Generator circuits. 

The output of the Vertical Switching circuit is connected 
to the Vertical Output Amplifier through the Delay Line. The 
Vertical Output Amplifier circuit provides final amplification 
of the signal before it is connected to the vertical deflection 
plates of the crt. This circuit includes part of the BEAM 
FINDER switch, which, when activated, limits vertical deflec
tion to within the graticule area so that location of off-screen 
displays is facilitated. 

The A and B Trigger Generator circuits each create an 
output pulse that initiates the sweep produced by either the 
A or B Sweep Generator circuits. The input signal to the A 
and B Trigger Generator circuits can be individually selected 
from any of the following sources: Chanrel 1 Signal, Chan
nel 2 signal, signal(s) displayed on the crt (Normal), signal(s) 
connected to the External Trigger Input connectors, or a line 
voltage sample (A Trigger only). Each trigger circuit contains 
level, slope, coupling, and source controls. The A External 
Trigger input is also fed to the A Trigger View Amplifier 
where it is amplified and made available to the Vertical 
Switching circuit for selection to be viewed on the crt. 

The A Sweep Generator circuit, when activated by the A 
Trigger Generator circuit, produces a linear sawtooth output 
signal, the slope of which is controlled by the A TIME/DIV 
switch. The TRIG MODE switches control the operating 
mode of the A Trigger Generator circuit. When AUTO is 
selected, the absence of an adequate trigger signal for ap-
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proximately 100 ms after the end of holdoff causes an A 
Sweep start gate to be generated. When NORM is selected, 
a horizontal sweep is presented only when triggered by an 
adequate trigger signal. Pushing the SINGL SWP push but
ton sets the Sweep Logic to initiate one sweep after a trig
ger pulse is received. 

The Z-Axis logic circuit produces a gate signal to unblank 
the crt so that the display can be presented. This gate signal 
is coincident with the sawtooth produced by the A Sweep 
Generator circuit. The A gate signal, which is also coincident 
with the sawtooth, is available at the A +GATE connector 
on the instrument rear panel. The Sweep Control Logic cir
cuit also produces a Horizontal Alternate Sync pulse. This 
pulse is fed to the Horizontal Display Logic circuit to switch 
the display between A Intensified and B Delayed sweeps 
when the ALT Horizontal Display mode is selected. 

The B Sweep Generator circuit is basically the same as 
the A Sweep Generator circuit. However, this circuit only 
produces a sawtooth output signal when a delay time peri
od, determined by the DELAY TIME POSITION dial has 
lapsed, or when a trigger pulse is received from the B Trig
ger Generator circuit. If the B TRIGGER SOURCE switch is 
set to the STARTS AFTER DELAY position, the B Sweep 
Generator begins to produce the sweep immediately follow
ing the selected delay time. If the SOURCE switch is in one 
of the remaining positions, the B Sweep Generator circuit 
does not produce a sweep until it receives a trigger pulse 
from the B Trigger Generator circuit. 

Theory of Operation 
4658 Service (SN 8060000 & UP) 

The output of either the A or B Sweep Generator is am
plified by the Horizontal Amplifier circuit to produce horizon
tal deflection for the crt, except when the A TIME/DIV 
switch is in the fully counterclockwise (X-Y) position. The 
Horizontal Amplifier circuit contains a X10 magnifier that 
may be selected to increase the sweep rate 10 times in any 
A or B TIME/DIV switch position. Other deflection Signals 
may be connected to the Horizontal Amplifier by using the 
X-Y mode of operation. When the TIME/DIV switch is set to 
X-Y, the X Signal is connected to the Horizontal Amplifier 
circuit through the Channel 1 Vertical Preamplifier circuit. 

The Z-Axis Amplifier circuit determines the crt intensity 
and blanking. The Z-Axis Amplifier circuit sums the current 
inputs from the INTENSITY control, Vertical Switching cir
cuit (chopped blanking), Z-Axis Logic circuit (unblanking), 
and the EXT Z-AXIS Input connector. The output level of 
the Z-Axis Amplifier circuit controls the trace intensity 
through the CRT circuit. The CRT circuit provides the volt
ages and contains the controls necessary for operation of 
the cathode-ray tube. 

The Power Supply circuit provides the low voltage power 
necessary for operation of the 465B. Low voltage power is 
distributed to all circuits in the instrument. 

The Calibrator circuit produces a square-wave output 
(with both accurate voltage and current amplitudes) that is 
useful for both checking the calibration of the instrument 
and compensating probes. The CALIBRATOR current loop 
provides an accurate current source for calibration of cur
rent-measuring probe systems. 
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DETAILED DESCRIPTION 

CHANNEL 1 PREAMP 0 
Introduction 

T~e Channel 1 Preamplifier circuit, shown in Figure 3-2, 
provides control of input coupling, vertical deflection factor, 
gain, and dc balance. Input signals for vertical deflection on 

S30A 
INPUT 

'COUPLING
I SWITCH I 
I I 
I R3014 I 

the crt are connected to the CH 1 OR X input connector. 
When the TIME/DIV switch is set to the X-V mode, the input 
signal applied to the CH 1 OR X connector provides the 
horizontal (X-axis) deflection. 
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Figure 3-2. Detailed block diagram of the Channel 1 Preamplifier circuit. 

I 

.
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

I 

Scan by Zenith



I 

I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

I 

Input Coupling 

Signals applied to the input connector can be either ac 
coupled or dc coupled, or they can be internally disconnect
ed from the input to the Vertical Input Amplifier stages. 
When Input Coupling switch S30A is set for dc coupling, the 
input signal is coupled directly to the Input Attenuator stage. 
When ac coupled, the input signal passes through capacitor 
C13012, which prevents the dc component of the input sig
nal from passing to the amplifier. In the GND position of 
S30A, the signal path is opened and the input of the amplifi
er is connected to ground through R3015. This provides a 
ground reference without the need to disocnnect the applied 
signal from the input connector. Resistor R3014 is a high 
resistance connected across Input Coupling switch S30A, 
which allows C13012 to be precharged when the switch is in 
the GND position. Therefore, the trace remains within the 
viewing area of the crt when the switch is placed in the AC 
pOSition. 

Input Attenuator 

The effective overall deflection factor of each vertical 
channel of the 4658 is determined by the setting of the 
Channel VOLTS/DIV switch. The basic deflection factor of 
the Vertical Deflection System is 5 mV/div of crt deflection. 
To achieve the deflection factor values marked on the front 
panel, precision attenuators are switched into the input of 
the Vertical Preamplifier circuit. 

For VOLTS/DIV switch positions above 5 mV, frequency 
compensated-voltage dividers (attenuators) are switched 
into the circuit to produce the vertical deflection factors indi
cated on the front panel. Each channel has a 2X, 4X, 10X, 
and 100X attenuator that may be selected in various combi
nations. A constant attenuation is provided at all frequen
cies within the bandwidth range of the instrument. The Input 
Attenuators are deSigned to maintain the same input char
acteristics (1 MQ and approximately 20 pF) for each setting 
of the VOLTS/DIV switch. Each attenuator contains an ad
justable series capacitor to provide correct attenuation at 
high frequencies and an adjustable shunt capaCitor to pro
vide correct input capacitance. 

NOTE 

Each attenuator is a hybrid encapsulated plug-in as
sembly; therefore, replacement of individual compo
nents within the attenuator is not possible. Should 
defects occur, the attenuator must be replaced as a 
unit. 

Source Follower 

The Channel 1 Signal from the input attenuator is con
nected to Source Follower 01297 A through R3042, C3042, 
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and R3045. Resistor R3039 provides the input resistance 
and resistor R3045 functions as a damping resistor. Tran
sistor 012978 is a constant current source for 01297 A. 
Transistors 01297 A and 8 provide a high input impedance 
for the attenuators and the current drive needed for the First 
Amplifier. 

In the event that excessively high-amplitude signals are 
applied to Source Follower 01297 A, the signal will be limit
ed by CR1298 and the gate-source junction of 01297A. If 
the negative signal amplitude causes CR1298 to become 
forward biased, 01297 A gate is clampled to approximately 
-8.7 V. Excessive positive signal amplitude will forward 
bias the gate-source junction of 01297 A. As soon as gate 
current flows, the gate voltage will cease increasing. Gate 
current is limited to a safe value by the high resistance of 
R3042. 

First Amplifier 

The First Amplifier stage is an integrated emitter
coupled, push-pull, cascode amplifier, U1290. The input sig
nal on pins 13 and 16 is converted from a single-ended sig
nal to a push-pull signal by a paraphase amplifier and then is 
fed to the common base output stage to produce the cur
rent drive to 01175 and 01375. The CH 1 VAR VOLTS/DIV 
control, which is connected to pin 11 of U 1290, varies the 
gain of the First Cascode Amplifier stage. This control pro
vides variable vertical deflection at each position of the 
VOLTS/DIV switch. With the VAR control in its calibrated 
detent (wiper at ground), the A and D output transistors of 
U1290 are conducting. The 8 and C output transistors are 
biased off. Thus, the signal current available to the following 
amplifier stage is the collector current flowing in output tran
sistors A and D. 

When the VAR control is rotated out of its calibrated de
tent, the 8 and C output transistors of U1290 begin to con
duct by an amount determined by the pOSition of the VAR 
control. This causes two events to occur. 

1. The signal current flowing in the A and D output tran
sistor is reduced by the amount of signal current flowing in 
the Band C output transistors. 

2. Output transistors A and C and output transistors 8 
and D conduct current of opposite polarity.The output of 
transistor C is added to the output of transistor A to reduce 
the signal current available at pins 5 and 6, and the output 
current of transistor 8 is added to the output current of 
transistor D to reduce the signal current available at pins 8 
and 9. 
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The component values selected for the variable function 
provide a variable attenuation ratio of approximately 2.5 to 
1. Channel 1 Variable Balance adjustment R1484 is adjust
ed so that no trace shift in the display occurs when rotating 
the VAR control. When the Channel 1 VAR control is out of 
its calibrated detent, the Channel 1 UNCAL LED is illuminat
ed. The components connected between pins 2 and 3 of 
U1290 provide frequency compensation for the stage. 

Transistors 01175 and 01375 are common-base amplifi
ers that convert the output current signals from U1290 into 
voltage signals to be amplified in the Second Amplifier cir
cuit. Gain adjust R1482 allows seting of the overall gain of 
the Channel 1 Vertical Preamplifier by adjusting the signal 
voltage to the bases of 01155 and 01355. 

Second Amplifier 

Transistors 01155 and 01355, in conjunction with 
01344 and 01346 in the Vertical Switching circuit, form a 
push-pull cascode amplifier. Diodes CR1263, CR1264, and 
thermister RT1267 provide temperature compensation for 
the high-frequency gain amplifier to ensure constant gain in 
the presence of varying ambient temperature. As tempera
ture increases, the resistance value of RT1267 decreases, 
and the reverse bias on both CR 1263 and CR 1264 de
creases. Both CR1263 and CR1264 are voltage-variable ca
pacitors whose capacitance increases as reverse bias 
decreases. The increase in capacity at higher temperatures 
provides additional high-frequency peaking to counteract 
the effects of increased temperature on the amplifier'S gain. 

The push-pull signals at the emitters of 01155 and 
01355 are converted to a single-ended signal by 01150, 
01250, 01045, and 01145. The current signal from 01145 
is converted to a voltage signal by common-base amplifier 
stage 01038 and applied to the bases of 01125 and 
01028. Transistor 01028 provides the output signal to the 
CH 1 VERT SIGNAL OUT output connector located on the 
instrument rear panel. Diodes CR1014, CR1024, CR1023, 
and CR1013 protect the emitter circuit of 01028 in the 
event large signal levels are accidentally connected to the 
CH 1 VERT SIGNAL OUT connector. The output signal at 
the emitter of 01125 is used as the trigger signal source in 
the CH 1 positions of the Trigger SOURCE switches and as 
the signal source for emitter follower 01004. Potentiometer 
R 1126 adjusts the dc level of the CH 1 trigger source signal. 
When in the X-Y mode, 01004 provides the X-axis signal 
from the Channel 1 Preamplifier to the Horizontal Amplifier. 

Potentiometer R1055 is the Channel 1 Vertical POSI
TION control. When set to its mid-position, the constant 
current supplied by 01062 flows equally through each side 
of R 1055 into the collectors of 01155 and 01355. As the 
POSITION control is rotated off its mid-point, one side of 
the amplifier receives more current while the other side of 
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the amplifier receives less current. This proportionally 
changes the amount of current flowing into the Delay Line 
Drivers, causing the trace to be positioned vertically on the 
crt. The mid-range operating point of the POSITION control 
is set by adjusting R1135. 

CHANNEL 2 PREAMP 0 
Introduction 

The Channel 2 Preamplifier circuit (diagram 2) is similar 
to the Channel 1 Preamplifier circuit. Only the differences 
between the two circuit are described in this part. Input sig
nals for vertical deflection on the crt are connected to the 
CH 2 OR Y input connector. When the TIME/DIV switch is 
set to the X-V mode, the Channel 2 input signal provides the 
vertical (Y-axis) deflection. 

First Amplifier 

Basically, the First Amplifier stage in Channel 2 operates 
the same as the First Amplifier stage in Channel 1. Howev
er, the Channel 2 circuit also contains the INVERT switching 
function. The allows the Channel 2 crt display to be inverted. 
When pushed in, the INVERT switch changes the biasing on 
the output transistors of U1790 so that the normally inactive 
transistors (B and C) now carry the signal. Since their out
puts are cross-coupled from side to side, the output signal is 
of opposite polarity from the signal available when the IN
VERT switch is in the normal (button out) position. Channel 
2 Invert Balance potentiometer R1975 allows the dc balance 
of the stage to be adjusted to eliminate baseline shift in the 
display when switching from a normal to an inverted display. 

VERTICAL SWITCHING LOGIC 0 
Introduction 

The Vertical Switching Logic (Figure 3-3) determines the 
input signal or combination of input signals to be connected 
to the Vertical Output Amplifier. Possible input signal combi
nations that may be displayed are selected by a read-only 
memory (ROM) integrated circuit that is controlled by the 
VERT MODE switches and the X-Y position of the 
TIME/DIV switch. 

Diode Gates 

The Channel 1, Channel 2, and Trigger View Diode 
Gates, consisting of four diodes each, act as switches that 
are controlled by the Vertical Switching Logic circuit. Out
puts 0 0,01, and O2 of U1705 (pins 2, 7, and 10) control the 
switching transistors that switch the Diode Gates on or off. 
These output signals also are fed into the Ao' A1, and A2 
inputs of ROM U1605 (pins 5,6, and 7), to indicate the state 
of the switches. (Refer to the Maintenance section of this 
manual for a Logic Table of the ROM functions.) A LO indi-
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Figure 3-3. Detailed block diagram of the Vertical Switching Logic circuit. 
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cates that a particular switch is on, and a HI indicates it is 
off. The ROM is programmed to use the state indicators 
from U1705 and the selected VERT MODE inputs to U1605 
A3 through A7 (pins 4,3,2,1 and 15) to turn on the correct 
Diode Gates for obtaining the selected signal, or combina
tion of signals, to be displayed. 

CHANNEL 1 DISPLAY ONLY. When the CH 1 VERT 
MODE push button is pressed, a HI is applied to the A3 
input of U1605. The A4, As' and A6 inputs will be LO and the 
A7 input (controlled by the X-Y position of the A TIME/DIV 
switch) will be HI. This combination of inputs is decoded to 
switch transistor 01619 on, which turns on the Channel 1 
Diode Gate. The 0, output of U1605 will be LO, the O2 and 
0 3 outputs will be HI. The 0 4 output, which controls the 
CHOP oscillator, will be low. A LO will disable the CHOP 
clock and U1705 will remain in a state that allows the Diode 
Gates to pass only the Channel 1 input signal to the Delay 
Line Driver. 

With Channel 1 only selected, the 0 0 output of U1705 will 
be LO. The LO will turn on transistor 01619 and the junction 
of CR1447 and CR1443 will be returned to the +5 V supply 
through R1625 and 01619. This raises the junction voltage 
to reverse bias CR1447 and CR1443. Then, CR1445 and 
CR1441 are forward biased and the Channel 1 input signal 
passes through CR1441 and CR1445 to the Delay-Line 
Driver. 

Diodes CR1432 and CR1434 in the Trigger View Diode 
Gate and CR1547 and CR1543 in the Channel 2 Vertical 
Signal Diode Gate ramain forward biased through the pull
down resistors to the -8 V power supply. Trigger View sig
nals and the Channel 2 input signals are shunted to the 
- 8 V supply and are blocked from the Delay Line Driver 
because CR1438 and CR1436 in the Trigger View Diode 
Gate and CR1545 and CR1541 in the Channel 2 Vertical 
Signal Diode Gate are reverse biased. 

CHANNEL 2 DISPLAY ONLY. When CH 2 VERT MODE 
is selected, 01719 turns on; 01619 and 01617 remain off. 
The center diodes of the Channel 1 Diode Gate and the 
center diodes of the Trigger View Diode Gate are forward 
biased, and the center diodes of the of the Channel 2 Diode 
Gate are reverse biased. Trigger view and Channel 1 signals 
are blocked from the Delay Line Driver, and the Channel 2 
input signal is connected to the Delay Line Driver. 

A TRIGGER VIEW (EXT ONLY). When A TRIG VIEW is 
selected, the Channel 1 and Channel 2 DIODE Gates are 
biased off, and the Trigger View Diode Gate is biased on to 
allow the External Trigger signal to be connected to the De
lay Line Driver. In all single input selections (CH 1 only, CH 2 
only, or A TRIG VIEW only) the clock is disabled and U1705 
remains in a state to select only the single input chosen to 
be displayed. 
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ADD VERTICAL MODE. Integrated circuit U1605 is pro
grammed to turn on transistors 01619 (CH 1) and 01719 
(CH 2). The logic from U1705 will turn on 01636 (ADD) at 
the same time, if ADD VERT MODE is selected. It is not 
necessary to select Channel 1 or Channel 2 to obtain the 
ADD display. With ADD selected, the 0 0 and 0, outputs of 
U1705 will be LO, and the 0 0 and 0, outputs will be HI. This 
will cause both Channel 1 and Channel 2 Diode Gates to be 
on. With 0 0 and 0, HI, U1805D will be enabled to turn 
on 01636. The junction of R1532 and R1534 will have -8 V 
applied to provide sufficient additional current to keep both 
Diode Gates turned on without altering the dc levels associ
ated with the Delay Line Driver. By selecting additional 
VERT MODEs, it is possible to view the Channel 1 input, the 
Channel 2 input, the A External Trigger input, and ADD 
MODE on the crt during one display cycle on four separate 
traces. 

X-Y MODE. When the A TIME/DIV switch is set to X-Y, a 
LO is applied to pin 15 of U1605. The ROM is programmed 
to produce outputs that turn on Channel 2 switching transis
tor 01719 and disable the CHOP clock. This action causes 
the Channel 2 input to be connected to the Delay Line Driver 
for the Y-axis signal. It is not necessary to select Channel 2 
VERT MODE, since the ROM will not respond to any other 
input while the X-Y mode is selected. 

Chop Clock and Alternate Logic 

Integrated circuit U1905B, U1805A, resistors R1904, 
R1903, and capacitor C1804 make up the Chop Clock Os
cillator circuit. When the 0 4 output of U1605 is HI and the 
CHOP MODE is selected, a HI is present on pin 5 of 
U1905B and IC U1805A will alternately put a HI and then a 
LO on pin 4 of U1905B. Assume an initial LO on pin 4 of 
U1905B, IC U1905B is a NAND gate, so its output will be 
HI. Capacitor C1804 charges toward a HI and as soon as its 
charge reaches the threshold level of U1805A; U1805A will 
switch to a HI output. The HI output of U1805A on pin 3 will 
assert a HI on U1905B, pin 4. This HI is NANDed with the HI 
already present on pin 5 of U1905B to produce a LO at pin 6 
of U1905B. Now C1804 has to discharge toward a LO. As 
soon as the charge on C1804 reaches the LO threshold of 
U1805B, U1805B will switch to a LO output and the cycle 
will repeat. The Chop Clock oscillator frequency is approxi
mately 1 MHz and depends on the RC-time constant of 
R1903 and C1804, as well as the threshold level of U1805A 
(see Figure 3-4). 

When CHOP is selected, pin 2 of U1905A will be LO. Pin 
3 of U1905A will be HI, which enables U1805C to pass the 
CHOP clock oscillator frequency to pin 9 of U1705. IC 
U1705 changes state for every positive transition of the 
clock oscillator (once each cycle) effectively performing a 
divide-by-two. Therefore, the CHOP frequency is approxi
mately 500 kHz. The CHOP clock oscillator will not be en
abled unless more than one input is selected. As stated 
previously, a single-input VERT MODE selection will cause 
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Figure 3-4. Switching waveform at the junction of R 1903 and 
R1904. 

U1705 to remain in a state that will allow only the selected 
input to be passed on to the Delay Line Driver. 

If multiple inputs are selected for display, U1705 will be 
clocked to select the appropriate inputs programmed for 
display. Transistors 01619, 01719, 01617, and 01636 (if 
ADD is selected) are being switched at the Chop clock fre
quency (CHOP Mode). As the displays are being increment
ed, the 0 0,01, and O2 outputs of U1705 are being used as 
state indicators to the Ao' A1, and A2 inputs of ROM U1605 
to indicate the next input to be selected for display. The 
order of priority of the switching is: CH 1, CH 2, ADD, then 
TRIG VIEW. 

ALTERNATE TRACE SYNC. With ALT Vertical Mode 
selected, a HI will be present at U1905D, pin 12. If more 
than a single-input display is selected, a HI will also be 
present at pin 13. The CHOP clock will then be disabled. IC 
U1905A will be enabled to pass the Alternate Trace Sync 
pulse to U1805C, pin 9, and U1805C will be enabled to pass 
the pulse to U1705, pin 9 (clock input). IC U1705 will now be 
switching between selected inputs at a rate determined by 
the Alternate Trace Sync pulse from the Horizontal Display 
Logic circuit. 

If a single input is selected for display, U1805B, pin 5 will 
be LO and the Chop clock will remain disabled. The Alter
nate Trace Sync pulse will be present at U1705, pin 9; but, 
with only one input selected by the VERT MODE switches, 
U1705 will not change state and the switching transistor for 
the selected input to be displayed will remain on. 

When Alternate Horizontal Display is chosen, the Alter
nate Trace Sync input becomes a square wave with a peri
od equal to twice the time between Alternate Trace Sync 
pulses. This will allow the display of the A sweep and the B 
sweep before switching to the next vertical input signal to 
be displayed (see Figure 3-5). 
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Chopped Blanking Amplifier 

When CHOP Mode is selected, a LO on U1905D, pin 12 
holds U1905D, pin 11 HI. This enables U1905C to pass the 
Chop pulse to C1813. Capacitor C1813 and R1916 differen
tiate the Chop pulse to produce positive and negative spikes 
having sufficiently fast rise times necessary for the Chopped 
Blanking. Diode CR1918 limits the positive spike and R1815 
limits the base current of 01812. The positive portion of the 
waveform reverse biases 01812, but when the waveform 
switches from the positive portion to the negative portion, 
01812 is driven rapidly into conduction. The blanking time is 
determined by the charging time of C1813 through R1916 
and R1815. The positive-going output pulse, which is coinci
dent with trace switching, is connected to the Z-Axis Ampli
fier circuit through R1914. 

Delay-Line Driver 

The output from the Diode Gates is applied to the Delay 
Line Driver composed of 01426 and 01428. Transistors 
01426 and 01428 are connected as feedback amplifiers, 
with R1328 and R1522 providing feedback from the collec
tor to the base of their respective transistors. A sample of 
the signal in the collector circuit of R1426 is used for trigger
ing in the Normal mode of trigger operation. Bandwidth lim
it switch S1414 connects a pi filter (composed of C1306, 
C 1405, L 1412, and L1512) between the output signal lines 
of the Delay Line Driver to reduce the upper -3 dB band
width limit of the Vertical Amplifier system to approximately 
20 MHz. Resistors R1314 and R1514 provide reverse termi
nation for any reflections in the delay line. 

A HORIZ 
DISPLAY 

ALTHO.'Z 1 
DISPLAY I 1 

CLOCKS ON 
HI TRANSITION 

l 
2757-14A 

Figure 3-5. Vertical Alt Sync Pulse at U1705 pin 9. 
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Normal Trigger Pickoff Amplifier 

The trigger signal for Normal trigger operation is obtained 
from the collector of 01426. Normal Trigger DC Balance 
Adjustment R1202 sets the dc level of the normal trigger 
output signal such that the sweep is triggered at the zero 
level of the displayed signal whenever the trigger LEVEL 
control is set to zero. Transistors 01215 and 01118 are 
connected as a feedback amplifier, with the signal applied to 
the base of 01215 and the feedback connected between 
the output and emitter of 01215 through R1108. 

VERTICAL MODE SWITCH 0 
Introduction 

The Vertical Mode Switch circuit produces the logic nec
essary for placing the Vertical Switching Logic circuit into 
the correct state for the Vertical Mode selected. The Scale
Factor Switching circuit selects the correct scale-factor LED 
to be illuminated with each Vertical Mode selection. 

Exclusive-NOR Switching Circuit 

The Exclusive-NOR Switching circuits produce a LO 
pulse on the ALT/CHOP select line whenever a VERT 
MODE push button is either pressed or released. While the 
ALT Vertical Mode is selected, the LO pulse will enable the 
Chop oscillator, momentarily producing clock pulses that 
enable the Vertical Switching Logic circuit to select the cor
rect Vertical Mode for the next display. 

Assume that the CH 1 VERT MODE push button has 
been pressed. The condition of Exclusive-NOR circuit 
U5235D is as follows: A HI is on pins 12 and 13 of U5235D, 
and a H I is present at output pin 11; C5135 has charged to 
a HI level through R5135. When the push button is released, 
a LO is immediately applied to pin 12, but C5135 is still 
charged to a HI level, so the HI remains on pin 13. These 
input conditions to the Exclusive-NOR circuit will produce a 
LO at output pin 11 to enable the Chop oscillator. Then 
C5135 discharges toward a LO level through R5135, and 
when the LO threshold voltage is reached, both inputs to 
the Exclusive-NOR circuit will be LO. The output of U5235D 
will switch back to HI, turning off the Chop oscillator. 

When the X-V Horizontal Display is selected, -8 V is 
applied through R5212 to the XV select input of the Vertical 
Switching Logic circuit (placing it in the X-V Mode of opera
tion) and through the series combination of R5211 and 
R5214 to the ALT/CHOP select to enable the Chop oscil
lator if the Alternate Vertical Mode is selected. 

Scale-Factor Switching Circuit 

The vertical deflection factor for each channel is indicated 
by back-lighting the appropriate figures imprinted on the 
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flange of each VOLTS/DIV knob. Because the operation of 
the Channel 1 and Channel 2 Scale-Factor Switching cir
cuits are similar, only the circuit action of the Channel 1 
Scale-Factor Switching circuits is described. 

When CH 1 or ADD Vertical Mode is selected, or when X
V Horizontal Display Mode is selected, -8 V is applied to 
the 05017 base biasing voltage divider network composed 
of R5114 and R5015. The base of 05017 will be biased 
negative, saturating 05017. When 05017 is saturated, the 
X10 and X1 scale-factor LED DS9040 and DS9060 will have 
a return path to ground through the transistor and are en
abled. (10X LED or 1 X LED is lighted depending on the type 
of probe or cable attached to the CH 1 OR X input 
connector.) 

The X-V position of A TIME/DIV switch S6111 puts 
- 8 V on both Channel 1 and Channel 2 scale-factor LED
enabling transistors 05017 and 05241 through blocking di
odes CR5115 and CR5116. This allows the appropriate 
scale-factor LED to be illuminated on both CH 1 and CH 2 
(10X or 1X). 

With either a coaxial cable or 1 X probe attached to the 
CH 1 OR X input connector, the probe-coding ring portion of 
the input connector is not contacted. TranSistor 05057 will 
be biased off by the -8 V through R5055. A voltage divider 
network composed of R5053, R5041 , R5042, and R5052 
between 05017 and the - 8 V supply will bias 05056 into 
conduction; the 1 X LED in series with 05056 will be on. The 
10X LED is in parallel with R5053, and the voltage drop 
across R5053 will not be sufficient to cause the 10X LED to 
light. 

When a 10X probe equipped with a scale-factor
switching connector is attached to the CH 1 OR X input 
connector, the probe coding ring will be contacted. The base 
of 05057 will now be connected to ground through R 15102 
and an internal resistor located within the probe connector 
body. A bias voltage divider is formed, biasing 05057 into 
saturation. The collector of 05057 will drop to about 
-7.2 V. This voltage level is enough to light the 10X LED, 
and when it is applied to the Q5056 base bias voltage divid
er composed of R5042 and R5052, it is sufficient to bias 
05056 off and turn off the 1 X LED. 

VERTICAL OUTPUT AMPLIFIER 0 
Introduction 

The Vertical Output Amplifier circuit provides the final 
amplification for the vertical deflection signal. The circuit in
cludes the Delay Line, part of the Beam Finder circuitry, and 
part of the Trace Separation circuitry. Pushing the BEAM 
FIND button compresses an overscan ned display to within 
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the viewing area. The Trace Separation circuit provides ver
tical positioning of the B trace when the ALT Horizontal Dis
play mode is selected. 

Delay Line 

Delay line DL 11405 (Diagram 3) provides approximately 
120 ns delay of the vertical signal to allow the Sweep Gen
erator circuits sufficient time to initiate a sweep before the 
vertical signal reaches the deflection plates of the crt. When 
using internal triggering, the instrument is allowed to display 
the leading edge of the signal originating the trigger pulse. 
Resistors R2214 and R2218 provide forward termination for 
the Delay Line. 

Input Amplifier 

The Input Amplifier consists of integrated circuit amplifier 
U2225 and the frequency compensation network connected 
across pins 2 and 3. Gain Adjust R2205 sets the gain of the 
amplifier. BEAM FIND switch S4075, when pressed, re
duces the dynamic swing capabilities of the stage, thereby 
limiting the display to within the display area on the crt. 

Trace Separation 

During B sweep, the Trace Separation circuit (02115, 
02306, and 02308) is enabled by the alternate pulse on the 
base of 02115. This switches 02115 on and 02105 off. 
This switching action allows the B trace to be vertically posi
tioned independently of the A trace. Normally, 02105 pro
vides a constant amount of current to U2225; however, 
when in ALT mode, turning 02115 on supplies current 
through 02306 and 02308. The TRACE SEP control sup
plies the variable voltage at the base of 02308 and deter
mines the position of the B sweep display relative to the A 
sweep display. 

The current supplied to U2225 must remain constant so 
that the A sweep display positioning is not affected. Opera
tional amplifier U2005 senses the voltage at the base of 
02308 and compensates by raising or lowering the voltage 
at the base of 02306. Potentiometer R2117 centers the B 
trace around the A trace so that the B trace moves equally 
above and below the A trace. 

Output Amplifier 

Integrated circuit U2255 is a multi-stage cascode amplifi
er cell that provides the final amplification for the vertical 
signal. The input Signal is applied push-pull between pins 1 
and 5, and the output signal is taken from pins 9 and 12. 
Integrated circuit amplifier U2385 monitors the emitter cur
rents of the output transistors and automatically sets the dc 
levels of the output stage to obtain the maximum undistort
ed gain from U2255. 
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A AND B TRIGGER GENERATORS 0 
Introduction 

The Trigger Generator circuits produce trigger pulses to 
start the Sweep Generator circuits. These trigger pulses are 
derived either from the internal trigger Signal (sampled from 
the vertical deflection system), an external signal connected 
to the external trigger connectors, or a sample of the line 
voltage applied to the instrument. Controls are provided in 
each circuit to select trigger level, slope, coupling, and 
source. 

An A Trigger View Amplifier is provided which amplifies 
the external A Trigger Signal for application to the Trigger 
View Diode Gate where it may be selected for viewing. The 
trigger view display provides a method of making a quick 
and convenient check of the external trigger signal being 
used to trigger the A Sweep Generator. The external trigger 
input signal may be continually monitored by selecting the A 
TRIG VIEW Vertical Mode. 

Since the A and B Trigger Generator circuits are virtually 
the same, only the A Trigger Generator circuit action and 
the differences between the A and B Trigger Generator cir
cuits are described. 

Trigger Source 

Trigger SOURCE switch S7312 selects the source of the 
trigger signal. The sources available to the A Trigger Gener
ator circuit are the signal(s) being displayed (NORM), Chan
nel1 (CH 1), Channel 2 (CH 2), LINE, and EXT. The EXT/10 
(A trigger circuit only) position attenuates the external trig
ger signal by a factor of 10. The B Trigger SOURCE switch 
does not have a LINE or an EXT/10 position, but has a 
STARTS AFTER DELAY position. 

The STARTS AFTER DELAY position of the B Trigger 
SOURCE switch is used in conjunction with the DELAY 
TIME POSITION control. When STARTS AFTER DELAY is 
selected as a trigger source for the B Sweep, the B Sweep 
will begin to run immediately after the delay time selected by 
the DELAY TIME POSITION control has elapsed. 

In the LINE mode of triggering, a sample of the power 
line frequency is obtained from the secondary of power 
transformer T14500, located in the Low Voltage Power 
Supply circuit. To prevent unwanted attenuation of the trig
ger signal by the LF REJ circuit, the A Trigger COUPLING 
switch should not be in LF REJ when using line voltage as a 
trigger source. 
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Trigger Coupling 

The Trigger COUPLING switches offer a means of ac
cepting or rejecting certain components of the trigger signal. 
In the AC, LF REF, and HF REJ mode of trigger coupling, 
the dc component of the trigger signal is blocked by cou
pling capacitors C7313 or C7317. Frequency components 
below 60 Hz are attenuated when using AC coupling, and 
components below approximately 50 kHz are attenuated 
when using LF REJ coupling. The higher frequency compo
nents of the trigger signal are passed without attenuation. In 
the HF REJ mode of trigger coupling, the high-frequency 
components of the trigger signal (above approximately 
50 kHz) and low-frequency components (below 60 Hz) are 
attenuated, while the remainig frequency components are 
passed with minimal attenuation. The dc mode of trigger 
coupling passes all signals from dc to at least 100 MHz 
without attenuation. 

Input Source Follower 

Transistor Q7324A is a field-effect transistor (FET) 
source follower. It provides both a high input impedance for 
the trigger signal and isolation between the Trigger Genera
tor circuit and the trigger signal source. Diode CR7322 pro
vides input protection for Q7324A if an excessively high 
amplitude negative-going input signal is present. If a high
amplitude positive signal is applied, the source-gate junction 
of Q7324A becomes forward biased and clamps the voltage 
at that level. The second FET of the matched pair (Q73248) 
is a high-impedance, constant-current source for Q7324A. 
Since both FETs are matched and mounted in the same 
heat sink, both will display equal temperature effects, and 
Q73248 will provide temperature compensation for 
Q7324A. 

Para phase Amplifier 

Integrated circuit U7331 is a paraphase amplifier stage 
that converts the single-ended input from Source Follower 
Q7324A into a push-pull output applied to the Tunnel Diode 
Driver stage. Trigger Level Centering adjustment R7224 
sets the level at pins 14 and 15 of U7331 so that the display 
is correctly triggered when the LEVEL control is centered. 
LEVEL control R17305 varies the level at pins 14 and 15 of 
U7331 to select the point on a trigger signal where trigger
ing occurs. 

The slope of the input signal that triggers the Sweep 
Generator circuit is determined by the setting of SLOPE 
switch S17305. When the SLOPE switch is set to the + 
position, the output signal present at pin 8 of U7331 is in 
phase with the input signal, and the output signal at pin 9 is 
inverted with respect to the input signal. When the SLOPE 
switch is set to the - position, the output signal at pin 8 is 
inverted with respect to the input signal, and the output sig
nal at pin 9 is in phase with the input signal. 
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Tunnel Diode Driver 

Transistors Q7344 and Q7345 are common-emitter am
plifier stages that provide signal currents necessary to 
switch the Trigger Firing tunnel diodes. Diode CR7350 and 
CR7349 are approximately 4.7 mA tunnel diodes. Quies
cently, CR7349 and CR7350 are biased into their low
voltage states. Transistor Q7344 cannot provide sufficient 
current to switch CR7349 to its high voltage state. Howev
er, Q7345 can provide sufficient current to bias CR7350 into 
its high voltage state. When Q7345 conducts triggering sig
nal current, the anode of CR7350 steps positive to approxi
mately + 0.5 V. Since only approximately 1 mA of current is 
required to maintain CR7350 in its high-voltage state, this 
makes approximately 3 mA of additional current available 
with which to switch CR7349 to its high-voltage state. Thus, 
the next time Q7344 conducts signal current, CR7349 steps 
to its high-voltage state, sending a positive pulse to the logic 
circuit to initiate sweep action. The A Trigger Sensitivity ad
justment, R7348, adjusts the tunnel diode bias to a level 
that will not allow CR7349 to be switched to its high-voltage 
state until CR7350 has been switched to its high-voltage 
state. At the end of the sweep time and during holdoff, a 
negative level is applied to the anode of CR7350, thereby 
resetting both CR7349 and CR7350 to their low voltages 
states. The reset level remains during holdoff time to ensure 
that a sweep gating signal will not be generated until the 
sweep circuit has returned to its quiescent state. 

Trigger View Amplifier 

Transistors Q7424 and Q7422 make up half of a 
cascode, push-pull amplifier. In the Vertical Switching Logic 
circuit (Diagram 3), Q1235 and Q1225 form the rest of the 
Trigger View Amplifier. The Trigger View Amplifier requires 
that the A Trigger SOURCE switch be set to EXT or EXT/10 
and the A TRIG VIEW Vertical Mode be selected before the 
amplifier is enabled to pass the external trigger signal to the 
Diode Gate and on to the Vertical Output Amplifier. If the 
Trigger View Display is selected, the Vertical Switching Log
ic Circuit will turn on the Trigger View Diode Gate during the 
proper time to pass the signal on to the Delay Line Driver. 

A sample of the the push-pull external trigger signal is 
taken from pins 1 and 16 of U7331 and amplified by Q7424 
and Q7422. The Trigger View Centering control (R7526) is 
used to vertically position the trigger view display. Potenti
ometer R7439 is adjusted to set the gain of the Trigger View 
Amplifier, and C7425, L7525, C7529, and R7423 provide HF 
compensation. Diodes VR7520, CR7521, and CR7536 are 
used to clamp the collectors of Q7424 and Q7422 to ap
proximately +5.7 V whenever Trigger View is disabled. 
Transistors Q1225 and Q1235 will be reverse biased during 
this time. 

SWEEP AND Z AXIS LOGIC CIRCUIT 0 
Introduction 

The Sweep and Z-Axis Logic circuit, shown in Figure 3-6, 
develops the logic levels necessary to control the sequence 
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Figure 3-6. Detailed block diagram of the Sweep and Z-Axis Logic circuit. 
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of events associated with sweep generation and crt 
unblanking. The A and B +Gate signals are also generated 
in this circuit. 

A Sweep Gate 

The A Sweep Gate circuit is composed of 07254 and 
07256. They form an emitter-coupled stage where only one 
transistor can be conducting at any time. The input signal to 
the stage is the positive-going trigger signal from the A Trig
ger Firing tunnel diode in the A Trigger Generator circuit. 
The signal at the collector of 07254 is connected to the A 
Sweep Z-Axis Gate circuit to control the crt unblanking and 
to generate the A + Gate signal. The signal at the collector 
of 07256 is connected to the emitter of Sweep Disconnect 
Amplifier 04497 in the A Sweep Generator circuit to initiate 
A Sweep generation. 

B Sweep Gate 

The B Sweep Gate circuit is composed of 07053 and 
07055. These transistors also form an emitter-coupled 
stage where only one transistor can be conducting at any 
time. The input signal to the stage is the positive-going trig
ger signal from the B Trigger Firing tunnel diode in the B 
Trigger Generator circuit. The signal at the collector of 
07053 is connected to the B Sweep Z-Axis Gate circuit 
(07093 and 07095) to control crt unblanking and to gener
ate the B + Gate signal. The signal at the collector of 07055 
is connected to the emitter of Sweep Disconnect Amplifier 
04565 in the B Sweep Generator circuit to initiate B Sweep 
generation. 

Sweep Control Integrated Circuit 

The Sweep Control integrated circuit is U7375. Several 
functions are performed in this stage, depending on the 
mode of operaton of the instrument sweep generators. The 
following is a brief explanation of the function associated 
with each pin of the IC. 

Pin 1 is the positive Auto Sense input. The signal con
nected here comes from the A Trigger Firing tunnel diode. 

Pin 2 is a reference input to the Auto Sense circuit. A 
fixed dc level established by R7277 and R7276 is connected 
here. 

Pin 3 is the + auto gate terminal. In the AUTO mode of 
operation, if no trigger signals are applied to pin 1 of U7375 
during the approximately 100 ms following the end of 
holdoff, the gate level at pin 3 steps LO to turn 07256 on 
which initiates a sweep. 
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Pin 4 is not used in this application. 

Pin 5 is the input terminal for negative voltage supply. 

Pin 6 is the auto gate timing terminal. Resistor R7272 
and capacitor C7273 determine the amount of time between 
the end of holdoff and the generation of the auto gate. 

Pin 7 output lights the TRIG LED when a triggered gate 
has occurred. 

Pin 8 is the holdoff timing terminal. The RC network con
nected to this terminal (selected by the A TIME/DIV switch) 
determines the length of holdoff time. 

Pin 9 is the ground terminal. 

Pin 10 is the holdoff output terminal. The gete level 
present here is LO during sweep holdoff time and HI 
otherwise. 

Pin 11 output lights the READY LED when operating in 
the single sweep mode. 

Pin 12 is the single sweep mode terminal. When +5 V is 
applied to this terminal the sweep operates in the single 
sweep mode; when the terminal is left open or grounded the 
sweep operates in the repetitive mode. 

Pin 13 is not used in this operation. 

Pin 14 & 15 are the single sweep reset terminals. Push
ing the SINGLE SWP button prepares the Single sweep cir
cuitry to respond to the next triggering event, and also 
causes the READY LED to come on. 

Pin 16 is the holdoff start input terminal. The HI sweep 
reset gate pulse from the sweep generators is applied here 
to initiate sweep holdoff. 

Pin 17 is the sweep disable output terminal. The gate 
level at this terminal is HI during holdoff and LO otherwise. 

Pin 18 is the sweep lockout input. All sweep action is 
disabled when + 5 V is applied to this terminal. 
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Pin 19 is the auto mode terminal. Grounding this terminal 
enables auto sweep operation. 

Pin 20 is the input terminal for positive voltage supply. 

Holdoff Timing 

A resistor and capacitor network located in the A and 8 
Timing Switch circuit connects to pin 8 of U7375 via pin 8 of 
J4571. Various resistor and capacitor combinations switch 
into the circuit, depending on the setting of the A TIME/DIV 
switch. At sweep end, pin 8 of U7375 is released, and the 
timing capacitors in the holdoff timing network start to 
charge. Transistor Q7465 is biased off during the sweep 
holdoff time by a LO at pin 10 of U7375, which allows the 
voltage at pin 8 to rise due to charging of the timing capaci
tors. When the charge on the capacitors rises to approxi
mately +4 Vat pin 8, pin 17 goes HI and pin 10 goes HI to 
turn on Q7465. The holdoff timing capacitors discharge rap
idly through Q7465 as pin 8 goes LO. Capacitors C6121, 
C6122, and C6112, and resistors R6115 and R6114 in the A 
and 8 Timing Switch circuit comprise the holdoff timing cir
cuits, which are switch selectable. A Trigger HOLDOFF 
R 14498 is a variable resistor that allows lengthening of the 
time constant to increase holdoff time. 

A Sweep Holdoff Amplifier 

The A Sweep Holdoff Amplifier is Q7460. The holdoff 
gate waveform from pin 17 of U7375 is applied to the base 
of Q7460 through R7461 and C7461. When Q7460 is turned 
off (during holdoff time), its collector is LO and CR7451 is 
forward biased, thus resetting both the Arm and Firing Trig
ger tunnel diodes in the A Trigger Generator. When Q7460 
is turned on (any time other than holdoff time), its collector 
level is HI and CR7451 is reverse biased. This allows the 
trigger tunnel diodes in the A Trigger Generator to respond 
to the next adequate triggering signal. 

B Sweep Holdoff Amplifier 

The 8 Sweep Holdoff Amplifier is Q7155. Its circuit ac
tion is identical to that described for the A Sweep Holdoff 
Amplifier with the exception that two gate signal sources 
control the state of the stage. The two sources are the 
holdoff gate from pin 17 of U7375 (through CR7363) and the 
collector of Q7075 in the Delay Pickoff Comparator. 80th 
gate sources must be in their LO state for B Sweep to be 
triggerable. Either source in its HI state will disable the 8 
Trigger Generator tunnel diodes. 

A Sweep Z-Axis Gate 

Transistors Q7181 and Q7182 comprise the A Sweep Z
Axis Gate. They form an emitter-coupled stage where only 
one transistor can be conducting at any time. The control-

Theory of Operation 
4658 Service (SN 8060000 & UP) 

ling signals consist of inputs from the collector of Q7254 in 
the A Sweep Gate, the unblanking signal from Q4582 in the 
A Sweep Generator, and Q4492 in the Horizontal Display 
Logic circuit. The unblanking signal for use in the Z-Axis 
Amplifier is taken from the collector of Q7182 (through 
CR7387). The collector signal of Q7181 is applied to the A 
+Gate Emitter Follower (Q7083). 

The Horizontal Display Logic circuit controls the bias 
voltage on CR7281. When the diode is reverse biased, as it 
is for all horizontal modes except for 8 DLY'D, -8 V is 
connected to the anode of CR7281 through Q4492. This 
allows the gate signal at the collector of Q7182 to pass 
through CR7387 creating the unblanking signal to the Z
Axis Amplifier. In the 8 DLY'D mode, Q4492 is turned off 
and CR7281 is forward biased through R7281 to the +5 V 
supply. Diode CR7387 will now be reverse biased, and the A 
unblanking signal is blocked from reaching the Z-Axis Ampli
fier. In the ALT Horizontal Display mode, CR7281 will be 
reverse biased during the A sweep and forward biased dur
ing the 8 sweep. 

B Sweep Z-Axis Gate 

The 8 Sweep Z-Axis Gate is composed of Q7093 and 
Q7095. These transistors form an emitter-coupled stage 
where only one transistor can be conducting at any time. 
The controlling signals come from the collector of Q7053 (8 
Sweep Gate), and the blanking signal from the collector of 
04562 in the 8 Sweep Generator. The emitter current in the 
gate transistors is supplied partly by 07195, which is con
trolled by 8 INTENSITY control R14398. The 8 INTENSITY 
control sets the level of the 8 Sweep unblanking signal to 
control the 8 Sweep intensity separately from the overall 
display intenSity. The collector of 07095 supplies the 
unblanking signal to the Z-Axis amplifier and the collector of 
07093 supplies the signal to the 8 + Gate Emitter Follower 
(07092). 

When the A Horizontal display is selected, -8 V from 
04491 in the Horizontal Display Logic circuit is applied to 
the cathode of CR7381. This reverse biases CR7383 and 
allows the collector of Q7095 to be pulled positive through 
CR7385 and R7283 to the +5 V supply. Diode CR7386 will 
be reverse biased and the 8 Sweep Z-Axis Gate (07093 
and 07095) will not affect crt unblanking. When either A 
INTEN, ALT, or 8 DLY'D Horizontal Display is selected, 
- 8 V is applied to the anode of CR7385 to reverse bias it 
and allow the Horizontal Display Logic circuit to control the 
8 Sweep Z-Axis Gate. 

In A Intensified Horizontal Display, CR7381 becomes re
verse biased and CR7383 becomes forward biased. Diode 
CR7386 is still reverse biased, but when 8 Sweep starts, 
the collector of 07095 steps negative enough to forward 
bias CR7386 and add a slight amount of unblanking to the A 
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Sweep un blanking already present. This provides further in
tensification for the B Sweep portion of an A Intensified dis
play. In ALT Horizontal Display, the Horizontal Display Logic 
circuit controls the A Sweep Z-Axis Gate (07181 and 
07182) and the B Sweep Z-Axis Gate (07093 and 07095). 
The B Sweep unblanking signal is added to the A Sweep 
unblanking signal during the A intensified display, the A 
Sweep un blanking signal is blocked during the B DLY'D dis
play. In B DLY'D Horizontal Display, the A Sweep Z-Axis 
Gate output diode, CR7387, is held reverse biased, and the 
only un blanking signal presented to the Z-Axis amplifier in
put is the B Sweep unblanking signal. 

A +Gate and B +Gate Emitter Followers 

Emitter followers 07083 and 07092 provide the A 
+Gate and the B +Gate output signals available at the 
instrument rear panel. The output signals are positive-going 
rectangular waveforms, approximately +5.5 V in amplitude. 
The amplitude is set in the collectors of 07181 and 07093. 
For example, when 07181 is conducting, the base of 07083 
can go no more negative than approximately -0.7 V (limit
ed by CR7078). When 07181 is not conducting, the base of 
07083 rises to the + 5 V power supply level through R7184. 
Diodes CR7084, CR7085, CR7097, and CR7098 provide 
protection against accidental application of damaging volt
age levels to the A +Gate and B + Gate output connectors. 

Horiz Alt Sync Pulse Amplifier 

The pickoff amplifier for the Horiz Alt Sync pulse is 
07174. It is biased into saturation, so its quiescent output 
voltage is approximately zero. A sample of the A + Gate is 
coupled to the base of 07174 by C7174 where the positive
going gate is integrated by the action of C7174 and R7171. 
The positive-going portion of the integrated signal cannot 
increase the collector current of 07174 beyond its satura
tion level, so no signal output is obtained. When the A 
+ Gate negative-going edge occurs, C7174 cannot change 
its charge instantaneously so the entire negative transition 
is felt on the base of 07174 across R7171. The negative 
peak of the signal is enough to cutoff 07174, and the collec
tor voltage rises in response to the base voltage decrease. 
The base voltage rapidly returns to a positive level, and the 
transistor again saturates, ending the Horiz Alt Sync pulse. 

A AND B SWEEP GENERATORS 

Introduction 

The A and B Sweep Generators produce sawtooth volt
ages that are amplified by the Horizontal Amplifier circuit to 
provide horizontal deflection on the crt. These sawtooth 
voltages are produced on command (Sweep start gate) from 
the Sweep Logic circuits. The Sweep Generator circuits also 
produce gate waveforms that are used by the Z-Axis Logic 
circuit to unblank the crt during sweep time and by the 
Sweep Logic circuit to terminate sweep generation. Figure 
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3-7 shows a detailed block diagram of the A Sweep Genera
tor circuit that will be described in the following discussion. 
Since the B Sweep Generator circuit is very similar to the A 
Sweep Generator, the only discussion of the B Sweep Gen
erator will be on the differences in operation between the 
two. 

Disconnect Amplifier 

After holdoff, but before the next sweep, Disconnect Am
plifier 04497 is biased on and conducts through R4587 and 
Rt back to + Vt. This sets the charge on Ct in preparation for 
the beginning of the next A Sweep and prevents current 
from the Miller Integrator circuit from changing the charge 
on Ct. When the positive-going A Sweep Start Gate is ap
plied to the emitter of 04497, CR4592 becomes forward 
biased and turns off 04497. Now the A Sweep starts, and 
the Miller Integrator circuit begins to change the charge on 
Ct. Transistor 04497 will remain off until retrace is initiated 
and the A Start Sweep Gate is removed. Then, 04497 will 
become forward biased again, and Ct will rapidly charge to 
its quiescent value for the start of the next A Sweep. 

Sawtooth Generator 

The Miller Integrator circuit is composed of 04498 and 
04598. It works on the principle that if the charging current 
to a capacitor can be held constant, then the charging curve 
will be linear rather than exponential. The action starts when 
Disconnect Amplifier 04497 is turned off by the A Sweep 
Start Gate. The selected capacitor for the chosen setting of 
the TIME/DIV switch (Ct) begins to charge through the Rt. 
This causes the junction of Ct and Rt to start positive in the 
direction of + Vt' thereby causing the gate of 04498 to start 
positive. The 04498 source then starts in a positive direc
tion and increases the forward bias on 04598 causing the 
collector voltage to move in a negative direction (less posi
tive). This couples back through Ct and opposes the positive 
change at the gate of 04498. Capacitor Ct is attempting to 
charge toward + Vt' but the action of 04498 gate being held 
virtually constant, and the collector of 04598 going more 
negative, results in the reduction of the charge on Ct (it dis
charges). The gate of 04498 rises positive approximately 
10 mV over the entire sweep generation time. Since the 
voltage at the gate of 04498 remains relatively constant, 
both the voltage across Rt and the current through Rt (the 
current discharging from Ct) remain constant. The linear rate 
of discharge of Ct results in a linear ramp across it. The 
resultant output at the collector of 04598 appears as a 
negative-going ramp, dropping from approximately + 13 V 
to approximately + 2 V. 

When the ramp reaches +2 V, Q4581 sends a pulse to 
U7375 initiating retrace. Transistor 04497 turns on, and its 
collector goes more negative. This moves the gate of 04498 
in the negative direction, causing the voltage on the base of 
04598 to go more negative, thereby causing its collector 
voltage to go more positive. Now Ct charges rapidly through 
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Figure 3-7. Detailed block diagram of the A Sweep Generator circuit. 

04497 to its quiescent state in preparation for the next A 
Sweep start gate. 

Output Amplifier 

The Output Amplifier is a common-base amplifier with the 
signal current-driven into the emitter. It provides the output 
sawtooth current signal to the Horizontal Amplifier and pro
vides a measure of isolation between the Sawtooth Genera
tor and the Horizontal Amplifier. The Horizontal Display 
Switching circuit connects to this stage and controls the A 
sawtooth output in the various horizontal modes of opera
tion. In the A and A INTEN modes of operation, the A sweep 
signal passes through 04475 to the Horizontal Amplifier. In 
the ALT mode, 04475 is enabled for the A sweep and 
turned off for the 8 sweep by the Horizontal Display Logic 
circuit. In the 8 DLY'd mode, 04475 is held off, and 04465 
in the 8 Sweep Generator is held on to pass the 8 sweep 
sawtooth to the Horizontal Amplifier. 

A Sweep Start Comparator 

Just before the sweep starts to run down, the levels at 
the bases of 04588A and 045888 are approximately equal. 
When the sweep starts to run down, the base of 045888 

goes negative, following the collector of 04598. This in
creases the forward bias on CR4581, which in turn de
creases the forward bias on CR4582. Very shortly after the 
start of the sweep, CR4582 becomes reverse biased and 
interrupts the current through 04588A. The circuit remains 
in this condition until after the sweep retrace is complete. 
When the circuit returns to quiescence, 04588A again be
gins to conduct through R4587. This sets the currents 
through 04497, establishing the starting pOint for the 
sweep. Sweep Start adjustment R4570 sets the base level 
of 04588A. This level is also connected to the base of 
04565 in the 8 Sweep Generator to ensure that the 8 
sweep starts at the same level as the A sweep. 

A Sweep End of Sweep Comparator 

The A Sweep End of Sweep Comparator is a switching 
circuit composed of 04581 and 04582. At quiescence, 
04582 is conducting and 04581 is turned off. When the 
sweep starts to run, the negative-going ramp at the collec
tor of 04498 is coupled through the base of 045888 and 
through CR4581 to the cathode of CR4577. When the col
lector of 04498 reaches + 2 V, the cathode of CR4577 
reaches approximately +4 V. Diode CR4577 begins con
ducting and turns on 04581, which then turns off 04582. 
The resulting positive step at the collector of 04581 is fed to 
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pin 16 of U7375 where it is used to initiate retrace and 
holdoff. The negative-going pulse at the collector of 04582 
is applied to the A Sweep Z-Axis Logic Gate to blank the crt 
as soon as a sweep-end command is generated. 

B Sweep Generator Differences 

There are two main differences between the A Sweep 
Generator and the B Sweep Generator. The first is that 
04545 is used as a constant current source in the B Sweep 
Start Comparator circuit. The second is that one of the out
puts of the B Sweep Generator is controlled by the BENDS 
A switch associated with the A Trigger HOLDOFF control. 
In the B ENDS A position, the end of the B sweep also ends 
the A display on the crt. 

Horizontal Display Switching 

Switching transistors 04482 and 04481 are controlled 
by the Horizontal Display Logic circuit. They are switched 
off and on as required to allow A sweep output transistor 
04475 and B sweep output transistor 04465 to pass the A 
or B sawtooth to the Horizontal Amplifier. 

When HORIZ DISPLAY is set to A, a LO on the base of 
04481 keeps the transistor biased off. The A sawtooth is 
allowed to pass to the emitter of 04475 to be amplified and 
sent to the Horizontal Amplifier. A HI on the base of 04482 
turns it on, and the B sawtooth passes to ground through 
the transistor, thereby preventing the B sawtooth from go
ing to the Horizontal Amplifier. The same conditions exist 
when the HORIZ DISPLAY is set to A INTEN. Setting the 
HORIZ DISPLAY to ALT will cause the Horizontal Display 
Logic circuit to alternately turn 04481 and 04482 off and on 
to first pass the A sawtooth and then the B sawtooth to the 
Horizontal Amplifier. When the HORIZ DISPLAY is set to B 
DLY'D, 04482 will be biased off and 04481 will be on. The 
B sawtooth will go to the Horizontal Amplifier, and the A 
sawtooth will be shunted to ground. 

HORIZONTAL DISPLAY LOGIC ~ 
Introduction 

The Horizontal Display Logic circuit produces the sig
nals that switch the A and B Sweep Generators and the 
A Sweep and B Sweep Z-Axis Gates. It also provides a 
Vertical Alt Sync pulse to the Vertical Switching circuit. 
Switching transistor 04398 enables the TRACE SEP poten
tiometer (R14499) during ALT Horizontal Display. 

Vert Alt Sync Pulse 

A gating circuit is formed by U4391 Band U4391 D to 
control the Vertical Alt Sync pulse. The pulse is used in the 
Vertical Switching circuit for clocking U1705 whenever the 
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I 
ALT Vertical Mode is selected. In all Horizontal Display 
modes except ALT, a HI at pin 6 of U4391 B will put a LO at 
pin 3 of U4391 D. Pin 2 of U4391 D has the positive-going 
Horiz Alt Sync pulse present. This pulse is inverted through 
U4391 D and fed to the Vertical Switching circuit. In ALT 
Horizontal Display mode, pin 6 of U4391 B will be LO, and 
the signal at pin 5 will control output pin 4. The signal 
present at pin 6 of U4491 A, which changes state with every 
Horiz Alt Sync pulse, now controls U4391 D, and the Vert Alt 
Sync pulse becomes a rectangular pulse having a period 
equal to twice the time between Horiz Alt Sync pulses. 

.
I 

Trace Separation 

Transistor 04398 acts as a switch to control the enabling 
voltage to TRACE SEP potentionmeter R14499. In the ALT 
Horizontal Display mode, the voltage is applied to the poten
tiometer during the B Sweep time to supply an offset signal 
to 02140 and 02130 in the Vertical Output Amplifier. This 
circuit allows control of the vertical separation between the 
A Sweep display and the B Sweep display on the crt. During 
B Sweep, in ALT Horizontal Display mode, a HI will be 
present on pin 4 of U4391 B. The HI will raise the base volt
age of 04398 to turn it on and the - 8 V on the emitter will 
be supplied to the TRACE SEP potentiometer. 

A and B Sweep Switching 

Flip-flop U4491 A controls Horizontal Display SWitching 
transistors 04482 and 04481 in the A and B Sweep Gener
ators. The HORIZ DISPLAY switch, S6260, sets the flip-flop 
input to do one of the following: 

1. turn off 04481 and turn on 04482 to allow the A 
Sweep signal to go to the Horizontal Amplifier; 

2. turn off 04482 and turn on 04481 to allow the B 
Sweep signal to go to the Horizontal Amplifier; or 

3. alternately turn the two transistors off and on to dis
play both sweeps in ALT Horizontal Display mode. 

Integrated circuit U4491 A is clocked by the Horiz Alt 
Sync when the Horizontal Display is set to ALT. When the 
Horizontal Display is set to A, A INTEN, or B DLY'D, the 
state of the outputs of U4491 A is determined by the logic 
levels present at pins 1 and 4. The HORIZ DISPLAY switch
es set these logic levels. 

Flip-flop U4491 B controls the A and B Sweep Z-Axis 
Gate switching transistors 04492 and 04491. These tran
sistors switch the bias on CR7281 and CR7381 in the A and 
B Sweep Z-Axis Gates to either allow the un blanking gates • 
to pass to the Z-Axis Amplifier or block them. Flip-Flop 
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U4491 8 is controlled by both the signal on pin 5 of U4491 A 
and the A position of the HORIZ DISPLAY switch. 

HORIZONTAL AMPLIFIER ~ 
Introduction 

The Horizontal Amplifier circuit provides the output sig
nals to the crt horizontal deflection plates. The signal ap
plied to the input of the Horizontal Amplifier is determined by 
the TIME/DIV switch and the HORIZ DISPLAY switch. This 
signal can come from either the sweep generators within the 
instrument or some external signal applied to the CH 1 OR 
X input connector (X-Y Horizontal Display). Horizontal posi
tioning, X10 magnifier circuitry, and the horizontal portion of 
the beam finder circuitry are also contained in the Horizontal 
Amplifier. Figure 3-8 shows a detailed block diagram of the 
Horizontal Amplifier circuit. 

X-Axis Amplifier 

In all positions of the TIME/DIV switches except X-Y, the 
input signal to the base of U4269A will be sawtooth wave
forms from the sweep generators. In the X-Y position, how
ever, the sweeps are disabled, and the signal applied to 
04269A comes from the Channel 1 Preamplifier via the X
Axis Amplifier. This stage includes 04284, 04285, and as
sociated circuitry. 

Transistor 04284 is connected as a feedback amplifier, 
with R4285 as the feedback element. The input resistance is 
made of up R4384 and the gain-setting adjustment of 
R4381. When not operating in the X-Y Horizontal Display, 
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the base of 04284 rises toward the + 15 V supply, but is 
clamped at approximately +5.7 V by CR4287 and R4287. 
This reverse biases the base-emitter junction of 04284. The 
base of 04285 also rises to approximately + 5.7 V and with 
the junction of R4281-R4280 at approximately 0 V, 04285 
is biased off. 

When the A TIME/DIV switch is set to X-Y position (fully 
counterclockwise), -8 V is applied to the junction of R4382 
and R4383. In addition, +5 V is applied to the emitter circuit 
of 04285 through CR4285. This biases the X-Axis Amplifier 
into conduction. The +5 V is also applied to pin 18 of 
U7375 in the Sweep and Z-Axis Logic circuit to disable 
sweep generation. 

Input Paraphase Amplifier 

The Input Paraphase Amplifier is composed of U4269A 
and U42698 (part of a transistor array). This is an emitter
coupled amplifier stage that converts the single-ended input 
signal to a push-pull output signal. The signal at the collec
tor of U4269A is opposite in phase to the input signal, while 
the signal at the collector of U4269B is in phase with the 
input signal. Thermistor RT 4373 reduces its value with in
creases in ambient temperature to increase the gain of the 
stage. This compensates for slight changes in amplifier gain 
that occur as operating temperatures vary. 

The Horizontal POSITION potentiometers, R14288A 
(Coarse) and R14288B (Fine), are mounted on the same 
shaft in a mechanical arrangement that allows R142888 to 
rotate about one-eighth turn in either direction before 
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Figure 3-8. Detailed block diagram of the Horizontal Amplifier circuit. 
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R14288A moves. The Fine Potentiometer has approximate
ly one-tenth the range of the Coarse potentiometer. 

Gain Setting Cascode Amplifier 

A cascode push-pull amplifier stage is made up of 
04273,04274, U4269C, and U42690. The gain of the Hori
zontal Amplifier is controlled by adjusting the resistance 
connected between the emitters of 04273 and 04274. The 
Xl Gain adjustment, R4274, is used to adjust the unmagni
fied horizontal gain and the Xl 0 Gain adjustment, R4373, is 
used to adjust the magnified horizontal gain. The Magnifier 
Registration adjustment, R4275, is used to balance the qui
escent dc current in 04273 and 04274 so that a center 
screen display does not change positions when switching 
between magnified and unmagnified display. 

When the BEAM FINO push button is pressed, + 15 V is 
removed from the junction of R4167 and R4361 , and - 8 V 
is applied to the junction through R4075. The following ac
tions occur. 

1. The base voltage of 04269C and 042690 is lowered 
to decrease the current through the two transistors. The 
reduced current flow decreases the voltage drop across 
R4266 and R4267 and the diode clamps (CR4266 and 
CR4267) clamp at a much lower voltage. This action limits 
the horizontal deflection on the crt. 

2. Resistors R4167 and R4361 are now no longer con
nected to + 15 V, therefore less current flows through these 
resistors. This compensates for the decreased current flow
ing through 04269C and 042690 and maintains the output 
stage in a linear operating region. 

Output Amplifier 

The push-pull signal from the Gain Setting Cascode Am
plifier is connected to the bases of 04169 and 04362, 
through R4265 and R4360 and on to the bases of 04161 
and 04361. At lower sweep frequencies, the signal path is 
through R4265 and R4360 to the bases of 04161 and 
04361. These transistors are inverting amplifiers whose col
lector signals drive the emitters of complementary amplifiers 
04146-04150 and 04341-04343, respectively. Capacitor 
C4262 provides emitter peaking for fast ac signals. Capaci
tors C4150 and C4341 transfer part of the high-frequency 
signal to the emitters of 04146 and 04342 to maintain the 
gain of the output stage at high sweep speeds. Resistors 
R4244-R4250 and R4254-R4341 are the feedback ele
ments, with C4246 and C4247 providing high-frequency 
compensation. As frequency of the sweep signal increases, 
the reactance of C4246 and C4247 decreases and feedback 
current increases. To compensate for the increase in drive 
required to maintain the gain of the output stage, 04169 
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and 04362 (fast-path amplifiers) increase signal current to 
the bases of 04161 and 04361. High-frequency signal cur
rent is shunted around R4265 by C4165 and Rl165, and 
C4361 and R4363 shunt high-frequency signal current 
around R4369. The Output Amplifiers are limited from being 
over-driven by CR426i and CR4266. If the output signal 
from U42690 or U4269C becomes too large, the diodes 
become forward biased and prevent further increases in the 
signal level. These diodes operate mainly to clamp the signal 
whenever the Xl0 Magnification circuitry is operating. The 
signal level is limited to the forward drop across the diodes 
plus the drop across R4266 and R4267. 

CRT CIRCUIT ~ 
Introduction 

The CRT Circuit provides the voltage levels and control 
circuitry necessary for operation of the cathode-ray tube 
(crt). Figure 3-9 shows a detailed block diagram of the CRT 
circuit. 

High-Voltage Oscillator 

The high-voltage oscillator is composed of 014009 and 
associated circuitry. It produces the drive for high-voltage 
transformer T4015. When the instrument is turned on, tran
sistor 04008 is forward biased and conducts through the 
base circuit of 014009 to forward bias 014009. The in
creasing collector current of 014009, through the primary 
winding of T4015, induces a voltage across the feedback 
winding. Because the feedback winding is connected to the 
base of 014009 and the feedback is positive, the collector 
current increases rapidly toward saturation. Soon the rate 
of increase slows to a point where the voltage induced in the 
feedback winding starts to decrease. This decreases the 
current through 014009, further decreasing the feedback 
voltage. The cycle continues until 014009 turns off, and the 
magnetic field around the primary winding of T 4015 starts to 
collapse. Transistor 014009 is held off until the field has 
collapsed sufficiently to allow the base of 014009 to be
come biased into conduction and the cycle is repeated. 

The voltage waveform at the collector of 014009 is a 
sinusoidal wave at the resonant frequency of T4015. The 
amplitude of sustained oscillations depends on the average 
current delivered to the base of 014009. Frequency of oscil
lation is approximately 50 kHz. Fuse F4508 protects the un
regulated +15 V supply in the event the High-Voltage 
Oscillator stage becomes shorted. Capacitor C4006 and in
ductor L4006 decouple the unregulated + 15 V supply to 
prevent current changes (present in the High-Voltage Oscil
lator) from affecting the + 15 V supply. 
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Figure 3-9_ Detailed block diagram of the CRT and Z-Axis Amplifier circuits_ 

High-Voltage Regulator 

Once the output voltage from the High-Voltage Oscillator 
has reached its stable level after the instrument is turned on, 
regulation occurs as follows_ A sample of the - 2450 V crt 
cathode supply is applied to the base of 04228 through 
R4127D, which, with the voltage supplied by the bias net
work composed of R4332, R4127C, C4327, and CR4329, 
sets the forward bias on 04228_ Any change in the 
- 2450 V changes the conduction level of 04228 to produce 
a proportional dc change on its coliectoL 

Assume that the -2450 V supply starts to go positive 
(less negative)_ The positive-going change is applied to the 
base of 04228 and causes the collector current to increase, 
which, in turn, causes 04233 and 04008 to conduct hardeL 
This results in greater bias current to the base of Q14009 
through the feedback winding of T4015. Now, 014009 is 
biased closer to its conduction level, and it will conduct 
sooner in the oscillation cycle of T 4015 to increase the aver
age current delivered to the primary of T4015. This in
creases the amplitude of oscillation and includes a larger 
voltage into the high-voltage secondary of T 4015 to correct 
the original positive-going change. By sampling the output 
of the crt cathode supply in this manner, the total output of 
the High-Voltage Supply is held relatively constant. 

Overvoltge protection is provided by 04002, 04103, and 
associated circuitry. Normally, 04002 and 04103 are biased 
off, but if the crt cathode supply voltage approaches ap
proximately -3000 V, the voltage level at the emitter of 
04008 will be approximately -6 V. At this pOint, 04002 will 
be biased into conduction, which, in turn, biases 04103 into 
conduction to reduce the forward bias on 04008. This re
duces the base drive to 014009 in order to limit the ampli
tude of oscillations in T 4015, and the crt cathode supply is 
prevented from going more negative than approximately 
-3000 V. 

High-Voltage Rectifiers and Output 

High-voltage transformer T 4015 has two secondary 
windings. One winding provides heater voltage for the 
cathode-ray tube. The heater voltage is supplied from the 
High-Voltage Supply, since the cathode-ray tube has a very 
low heater current drain, and this allows the cathode and 
heater of the crt to be connected together to prevent 
cathode-to-heater breakdown. The high-voltage winding is 
the source for the negative crt cathode potential and the 
source for High-Voltage Multiplier U4032. The crt grid bias 
voltage is derived by a dc-restorer circuit that uses a sample 
of the signal in the high-voltage winding in conjunction with 
dc levels supplies by both the Z-Axis Amplifier and the crt 
negative cathode potential. 
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The positive accelerating potential is supplied by High
Voltage Multiplier U4032. Regulated output voltage is ap
proximately + 15,500 V. The negative cathode potential of 
-2450 V is supplied by half-wave rectifier CR4021. Voltage 
variations in this supply are monitored by the High-Voltage 
Regulator circuit to provide a regulated high-voltage output. 

CRT Control Circuits 

Focus of the crt display is controlled by FOCUS control 
R4132. ASTIG adjustment R4178, which is used in conjunc
tion with the FOCUS control to provide a well-defined dis
play, varies the positive level on the astigmatism grid. 
Geometry adjustment R4069 varies the positive level on the 
horizontal deflection plate shields to control the overall ge
ometry of the display. 

Two adjustments control the trace alignment by varying 
the magnetic field around the crt. Y-Axis adjustment R4072 
controls current through L 14165, which affects the crt beam 
after vertical deflection but before horizontal deflection. 
Therefore, it affects only the vertical (Y) components of the 
display. TRACE ROTATION adjustment R4179 controls the 
current through L 14176 and affects both vertical and hori
zontal rotation of the beam. 

Z-Axis Amplifier 

The Z-Axis Amplifier circuit controls the crt intensity level 
from several inputs. The effect of these input signals is to 
either increase or decrease the trace intensity, or to com
pletely blank portions of the display. Input transistor 04223 
is a current-driven, low input impedance amplifier. It pro
vides termination for the input signals as well as isolation 
between the input signals and the following stages. Current 
signals from the various control sources are connected to 
the emitter of 04223, and the algebraic sum of these signals 
determines the collector conduction level. 

Transistors 04222, 04217, and 04213 are configured 
in a feedback amplifier arrangement with R4218 and R4221 
as feedback elements and with C4217 providing high
frequency compensation. Emitter follower 04222 provides 
the drive to complementary amplifier 04217-04213. Diodes 
CR4321, CR4218, and CR4115 provide protection in the 
event of high-voltage arcing. 

The Z-Axis portion of the Beam Find circuit acts on the 
input to the Z-Axis Amplifier. When the BEAM FIND push 
button is pressed, two events occur. First, + 15 V is applied 
to the anode of CR4144, which lifts the emitter of 04223 
sufficiently positive to ensure nonconduction of the transis
tor. Second, R4321 becomes connected to -8 V through 
R4314 to establish a fixed and predetermined unblanking 
level at the output of the amplifier. Thus, the INTENSITY 
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control and all of the input unblanking signals have no con
trol over the intensity level of the crt display whenever the 
BEAM FIND Push button is pressed, and a bright trace will 
be displayed. 

DC Restorer 

The DC Restorer circuit provides crt control grid bias and 
couples both dc and low frequency components of the Z
Axis Amplifier un blanking signal to the crt control grid. This 
circuit allows the Z-Axis Amplifier output to control the in
tensity of the crt display. The potential difference between 
the Z-Axis Amplifier output and the control grid (approxi
mately 2465 V) prevents direct signal coupling. 

The DC Restorer circuit's ac drive is taken from the cen
ter tap of T4015. Voltage on the center tap is approximately 
300 V peak to peak at 50 kHz. A sample of this sinusoidal 
voltage is fed through C4010 and R4112 to the junction of 
CR4111, CR4112, and R4111. The Crt Bias Adjust (R41 09) 
sets the voltage level on the cathode of CR4111 to approxi
mately + 1 00 V dc. When the ac sample voltage rises to 
+ 1 00 V, CR4111 becomes forward biased and clamps the 
junction of CR4111 and CR4112 to approximately + 1 00 V. 

The Z-Axis Amplifier output voltage level is applied via 
R4113 to the anode of CR4112. This voltage level varies 
between + 15 V and + 95 V, depending on the setting of the 
INTENSITY control. The sample voltage will hold CR4112 
reverse biased until the voltage falls below the Z-Axis Ampli
fier output level. At that point, CR4112 becomes forward 
biased and clamps the junction of CR4111 and CR4112 to 
the Z-Axis Amplifier output level (see Figure 3-10). Clamping 
the sample between + 1 00 V and the positive voltage level 
set by the INTENSITY control produces an approximate 
square-wave Signal with a positive dc offset level. 

The DC Restorer circuit is referenced to the - 2450 V, 
present on the crt cathode, through R4126 and CR4123 to 
the junction of C4117 and CR4122. Initially, C4117 will 
charge to a level determined by the difference between the 
Z-Axis Amplifier output level and the - 2450 V reference 
voltage. The charging path is from the -2450 V line, 
through R4126, CR4123, C4117, R4111, CR4112, and 
R4113 to the Z-Axis output. 

Initially, C4118 will also be charged to approximately the 
same voltage as C4117 through R4126, CR4123, and 
CR4122 to the Z-Axis output. 

When the sinusoidal sample voltage starts its positive 
transition from the lower clamped level (+ 15 V to + 95 V) 
toward the higher clamped level (+ 1 00 V), the charge on 
C4117 increases due to the rising voltage at the anode of 
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Figure 3-10. (A) Sinusoidal sample voltage at center tap of T4015. (8) Clamped sample voltage at the junction of CR4111 and CR4112. 

CR4111. The additional charge acquired by C4117 is pro
portional to the amplitude of the positive transition of the 
clamped sample voltage. 

When the sample voltage starts its negative transition 
from its upper clamped level toward its lower clamped level, 
the negative transition is coupled through C4117 to reverse 
bias CR4123 and forward bias CR4122. When CR4122 be
comes forward biased, the charge on C4117 is transferred 
to C4118 as C4117 attempts to discharge to the Z-Axis 
output. The amount of charge that is transferred is propor
tional to the setting of the INTENSITY control, since the 
INTENSITY control sets the lower clamping level of the 
sample voltage from T 4015 (see Figure 3-11). 

If the INTENSITY control is set so the lower level of the 
sample voltage is clamped at + 15 V, a voltage change of 
approximately 75 V is coupled through CR4122. The 75 V 
negative excursion is added to the charge already present 
on C4118. This causes the control grid to be sufficiently 
negative with respect to the crt cathode to keep the crt 
blanked. When the INTENSITY control is set to increase the 
display intensity, the lower clamping level of the sample volt-

age is moved toward the + 1 00 V upper clamping level. This 
makes the swing of the negative transition less, therefore 
less charge will be added to C4118. The voltage on the crt 
control grid becomes less negative with respect to the cath
ode and allows more beam current to flow in the crt. The 
more positive the lower clamping level is made, the brighter 
the trace on the crt. 

During periods that C4117 is charging, the voltage on the 
control grid is held constant by the filter action of C4118 as 
it discharges through R4124 back to the - 2450 V line. Re
sistor R4124 is a very high resistance, so the RC time con
stant of C4118 and R4124 is long in respect to the 
frequency of the sample voltage from T 4015. Whatever 
charge is leaked off of C4118 during the positive transitions 
of the sample voltage will be replaced by C4117 when the 
sample voltage makes its negative transitions. 

The fast rise and fall of the unblanking pulses from the Z
Axis Amplifier are coupled by C4118 to the control grid to 
start the crt beam current change. The DC Restorer output 
level then follows the Z-Axis output level to set the new bias 
level on the control grid. 
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+15 V to +95 V 

A 
+15 V 

OV 

+100 V 

B +15 V to +95 V 

+15 V 

OUTPUT FROM Z-AXIS AMPLIFIER 

LEVEL SET BY 
JINTENSITY J 

CONTROL 

BLANKING 
LEVEL 

LEVEL 
SET BY 

CRT BIAS 
ADJUST 

LEVEL 
SETBY 

IINTENSITY I 
CONTROL 

BLANKING 
o V LEVEL 

JUNCTION OF CR4112, CR4111, R4112,AND R4111 

2757-70A 

Figure 3-11. (A) Z-Axis Amplifier output. (8) Clamped sample voltage at the junction of CR4111 and CR4112. 

In the event of a failure that causes a loss of potential on 
either the control grid or the cathode, protection against 
arching is provided by DS4124 and DS4125. 

CALIBRATOR ~ 
introduction 

The Calibrator circuit produces a square-wave output 
signal with accurate voltage and current amplitudes. This 
output is available as both a voltage and a current at the 
CALIBRATOR current loop on the instrument front panel. 
Figure 3-12 shows a detailed block diagram of the Calibrator 
circuit. 

Multivibrator 

Transistors 04182 and 04196 and associated circuitry 
are configured as an astable multivibrator. The basic fre
quency of the multivibrator is approximately 1 kHz and is 
primarily determined by the resistance and capacitance of 
C4187, R4186, R4191, R4184, and R4185. Transistors 
04182 and 04196 alternately conduct, producing a square
wave output signal. This output is taken from the collector 
of 04196. 

3-24 

Refer to Figure 3-13 for the following discussion. At to' 
assume that the circuit is operating and has reached its nor
mal operating conditions. Also, assume 04182 is off and 
04196 is on. At to' the emitter of 04182 is at approximately 
+9 V, and the emitter of 04196 is at + 7.5 V with its base 
at approximately + 7.0 V. From to to t1, C4187 charges to
ward the + 55 V supply through R4186. When the emitter of 
04182 reaches + 15.6 V, 04182 becomes forward biased. 
At t1, the collector of 04182 rises to approximately 
+ 14.6 V, and since the base of 04196 is directly connected 
to the collector of 04182, 04196 is cut off. 

Now, C4187 charges in the opposite direction. At t1 as 
C4187 starts charging through R4191 and 04182, the emit
ter of 04196 rises from +7.6 V to approximately +14.6 V. 
When + 14.6 V is reached at t2, 04196 begins to conduct, 
reducing both the charging current through C4187 and the 
collector current of 04182. At t2, the collector voltage of 
04182 drops in a negative direction and 04196 conduction 
increases. The emitter of 04196 drops from + 14.6 V to 
+7.6 V. This negative transition is coupled through C4187 
to the emitter of 04182 to cut 04182 off and the cycle re
peats itself. 
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CALIBRATOR 
MUL TIVIBRATOR 

04182.04196 

(1861·14)2757·09 

R4293 
AMPLITUDE 

CAL 

R4294 

I CALIBRATOR I 
(FRONT·PANEL 
PROBE LOOP) 

Figure 3-12. Detailed block diagram of the Calibrator circuit. 

TO T1 
I I 
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I 
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+7.6 
I 
I 

+14.6 

+7.0 

+5.6 

Output Amplifier 
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The output signal from the Multivibrator drives Output 
Amplifier 04291 to produce a square wave at the output 
When the base of 04291 goes positive, the transistor is cut 
off and its collector voltage drops to zero. When the base 
goes negative, 04291 is biased into saturation, and the col
lector voltage rises in a positive direction to approximately 
+5 V. Amplitude adjustment R4293 is used to adjust the 
resistance between the collector of 04291 and ground to 
control the amount of current allowed to flow. This, in turn, 
determines the voltage developed across R4295. The out
put voltage, at the calibrator current loop on the 4658 oscil
loscope, is 300 mV, ± 1.0% and the output current is 
30 mA, ± 2.0%. 

LOW-VOLTAGE POWER SUPPLY ~ 
Introduction 

The Low-Voltage Power Supply circuit provides the oper
ating power for this instrument from five regulated supplies 
and one unregulated supply. Regulation provides stable, 
low-ripple output voltages. Figure 3-14 shows a detailed 
block diagram of the Power Supply circuit 

04182 EMITTER 

04198 EMITTER 

04182 COLLECTOR & 
04196 BASE 

04196 COLLECTOR 

I .~ _______________ +4_'_3 ______________________________________________________________ ~2~7~57~.~53~ 

I Figure 3-13. Calibrator circuit waveform diagram. 
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LINE 
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----

Sl4510 

I POWER I 
----

REGULATING 
RANGE 
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----
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r-----
+55 

~ RECTIFIER R4421 
CR4531 :> 

FEEDBACK CR4423 ? 
AMP in U4411A VR4422 ~ 
04303 

~,. +55 V 

..--~ +55 +55 V 

0~302 I"' __ ~_~ 

L SERIES ...-..... ---------.... T C4532 _ VR4421'~ I REGULATOR TI L - . r:v ~ 04301 

;h"--C-45-3-3---R-4-5-3-1 -'f ~ L.L _____ .... =._--------.J 

r----. 
15 V 

RECTIFIER 

---.. CR4516 

J 

f----. +5V 
RECTIFIER 

~ 
CR4528 

J 

-8V 
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I U4411B 
~ 04403 

R4411 '.:~~~ +15V 
SERIES 

REGULATOR 
04401 R4407.~ rV 

~--------~--------~ 

+55 V FEEDBACK 
AMP 

~ U4206A 

R4206 ~.~_ ... O ... ~ 

R4207 ~ rV 
rh 

+5V 
SERIES 

REGULATOR 
04312 

RECTIFIER ...---------------, 
t-----. C R44 71 

l 
FEEDBACK 
AMP 
U4206A. 

LINE TRIGGER 
SIGNAL 

+15 V 

+5V 

-8V 
~ .. ,,-g~.~~. -8V 

.... v SERIES 
R4205 REGULATOR ...-...... >-----------.... 

~--------~ 04102 

2757-10A 

Figure 3-14. Detailed block diagram of the Low-Voltage Power Supply circuit. 
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Power Input 

Power is applied to the primary of transformer T14500 
through line fuse F14500, POWER switch S14510, thermal 
cutout S14520, Line Voltage Selector switch S14500, and 
the Regulating Range Selector assembly. Line Voltage Se
lector switch S 14500 connects the split primaries of T14500 
either in parallel for 115 V nominal operation or in series for 
230 V nominal operation. Line fuse F14500 value is selected 
to provide the required protection for each nominal line volt
age. Refer to Replaceable Electrical Parts list for correct 
fuse values. 

The unused windings between pins 10, 11, and 12 of 
T14500 are intended for use with the optional Inverter Cir
cuit Board (Option 07) or OM-series Digital Multimeters. Op
tion 07 allows the instrument to be operated from an 
external dc power source or an 1106 Power Supply. Option 
07 and the OM-series Digital Multimeters cannot be used at 
the same time. 

Secondary Circuit 

The -8 V, +5 V, +15 V, and +55 V power supplies are 
series-regulated supplies. Integrated circuits U4411 A, 
U4411 B, U4206A, and U4206B are two-channel, high-gain 
amplifier cells with differential inputs. These amplifiers moni
tor voltage variations in the output voltages and supply cor
rection information to the series-regulating transistors. The 
+ 55 V supply is the source of the reference voltage for the 
remaining supplies and its output must be correct or the 
- 8 V, + 5 V, and + 15 V supplies will not operate within 
their limits. 

Current-limiting circuits provide short circuit protection 
for each of the regulated supplies. The following description 
applies only to the +55 V current limiting circuit; the other 
current-limiting circuits operate in a similar manner. 

In the +55 V supply, 04303 is normally biased off. Un
der normal conditions, the base of 04303 sets at about 
+55 V. Under conditions of power supply loading, when the 
supply current increses, the voltage drop across R4303 in
creases. This increasing voltage is coupled through the base 
of 04301 to the voltage divider, composed of R4302 and 

Theory of Operation 
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R4208, causing the base of 04303 to go more positive. 
When the supply current increases sufficiently, 04303 turns 
on. The collector of 04303 moves in the negative direction 
and begins turning off 04302 and 04301. Transistor 04301 
will continue conducting some current, even when the sup
ply is limited, in order to produce enough voltage drop 
across R4303 to keep 04303 biased on. The limited supply 
output voltage can be any value between its regulated value 
and zero, depending on the extra load it is trying to supply 
(see Figure 3-15). The limiting transistors for the other sup
plies are: 

+15 V 
+5V 
-8V 

+110 V 

04404 
04311 
04106 
04431 

Figure 3-15 also shows the action of the current limit 
(foldover) circuit. At pOint A, 04303 begins conducting. At 
point B, the supply is directly shorted to ground through a 
current meter. 

Components C4533, C4532, and R4527 are configured 
in a wave-shaping circuit arrangement that provides a sam
ple of the ac voltage (present in the secondary of T14500) to 
the trigger circuitry for use in the LINE position of the A 
TRIGGER SOURCE switch. 

FAN MOTOR CIRCUIT ~ 

The fan motor used in the 465B is a brushless dc fan 
motor using Hall Effect devices. Motor circuitry varies the 
rotational speed of the fan with variations in operating tem
perature. When the ambient temperature increases, the val
ue of thermistor RT8038 is reduced. This causes the 
forward bias on 08067 to increase and 08067 conducts 
more current through the Hall Effect devices. Higher cur
rents through the Hall Effect devices cause the potential 
difference across them (e.g., between pins 6 and 8 of the 
fan) to increase. This potential difference biases one of a 
pair of transistors on and the other off. In the example, if fan 
pin 8 is more positive than pin 6, U8061 A will be on and 
U8061 0 will be off. The higher the potential difference be
tween pin 8 and pin 6, the harder the on transistor will con
duct; the harder the transistor conducts, the faster the fan 
rotates. 
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SUPPLY VOLTAGE 
60V 

50V 
j'f A 

NORMAL/ 
"\ 

OPERATING A. Q4303 
BEGINS CONDITION / CONDUCTING 

40 V 

/ 
/ 

( 

30 V 

20V 

10 V / 
B. DEAD SHORT 

IYI 1 --OV 
100 200 300 400 

(1861-17)2757-11 LOAD CURRENT 

Figure 3-15. Foldover circuit action. 
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Section 4-4658 Service 
(SN 8060000 & UP) 

PERFORMANCE CHECK PROCEDURE 

INTRODUCTION 

The Performance Check Procedure is used to verify the 
instrument's Performance Requirements as listed in the 
Specification (Section 1) and to determine the need for read
justment. These checks may also be used as an acceptance 
test and as a preliminary troubleshooting aid. 

This procedure does not check every facet of instrument 
operation; rather it is concerned with those portions of the 
465B that are essential to measurement accuracy. Remov
ing the instrument's cover is not necessary to perform this 
procedure. All checks are made using the operator 
accessible front-and rear-panel controls and connectors. 

NOTE 

If a complete check of every facet of the instrument's 
opertation is desired, perform the Adjustment Proce
dure, eliminating the ADJUST portion of the Check/ 
Adjust steps. 

TEST EQUIPMENT REQUIRED 

The test equipment listed in Table 4-1 is a complete list of 
the equipment required to accomplish both the Performance 
Check Procedure in this section and the Adjustment Proce
dure in Section 5. 

In Table 4-1, the specifications given for the equipment 
are the minimum necessary to provide accurate results. 
Therefore, the equipment used must meet or exceed the 
listed specifications. Detailed operating instructions for the 
test equipment are not given in this procedure. Refer to the 
appropriate instruction manual if more test equipment oper
ating information is required. 

When equipment other than that recommended is used, 
control settings or test setup may need to be altered. If the 
exact item or equipment given as an example in the Test 
Equipment list is not available, first check the Minimum 
Specifications column carefully to see if any other equip
ment might suffice. Then, check the Usage column to see 
the purpose of this item. If used for a check that is of little or 

no importance to your measurement requirements, the item 
and corresponding steps can be deleted. 

The following is a list of test equipment required to per
form a complete Performance Check only. For equipment 
specifications, usage, and recommended types, see Table 
4-1. 

1. Calibration Generator 

2. Square-wave Generator 

3. Leveled Sine-wave Generator 

4. Time-mark Generator 

5. 42-inch, 50 Q Bnc Cable (2 required) 

6. Dual-input Coupler (2 required) 

7. GR-to-bnc-male Adapter 

8. GR-to-bnc-female Adapter 

9. 10X Bnc Attenuator 

10. 2X Bnc Attenuator 

11. 50 Q BncTermination (2 required) 

12. 50 Q Signal Pickoff Unit (Type CT-3) 

13. Bnc-to-miniature-probe-tip Adapter 

14. Bnc T Connector 

15. 10X Scale-factor-switching Probe or 11 kQ resistor. 

SPECIAL FIXTURES 

Special fixtures are used only where they simplify the 
test setup and procedure. These fixtures are available from 
Tektronix, Inc. Order by part number through your local 
Tektronix Field Office or representative. 
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LIMITS AND TOLERANCES allow a 20-minute warm up period before commencing the 
Performance Check. 

All limits and tolerance given in this procedure are perfor
mance guides and should not be interpreted as specifica
tions unless they are found in the Specification section of 
this manual. 

This procedure is for 115 V ac line, medium range. If a 
different range is to be used, set the Regulating Range Se
lector and Line Voltage Selector for the availiable line volt
age (see Operating Voltage in the Installation Instruction of 
this manual). PREPARATION 

Connect the test equipment and the instrument to be 
checked to an appropriate power input source. Turn on and 

Table 4-1 
TEST EQUIPMENT REQUIRED 

Minimum 
Description Specifications Usage 

Variable Capable of supplying 1.2 A Power supply regulation 
Autotransformer over a range of 1 04 V to check. 

127 V. 

Digital Voltmeter Range, 0 V to 140 V; dc volt- Low-Voltage Power Supply 
age accuracy, within 0.15%; checks and adjustments. 
display 4 1/2 digits. CRT Grid Bias adjustment. 

Vertical and Horizontal Cen-
tering adjustments. Calibrator 
Output Voltage adjustment. 

DC Voltmeter and Range 0 V to 2500 V, cali- High Voltage Power Supply 
Test Leads brated to 1 % accuracy at adjustment 

-2450 V 

Test Oscilloscope Bandwidth, dc to 100 MHz; Power Supply Ripple Check. 
with 10X probe and minimum deflection factor, CRT Z-Axis Compensation; 
1 X probe. (1 X 5 mV/div; accuracy, within Vertical gain adjustment. A 
probe is optional 3%; dual trace. Scale-factor Trigger Holdoff check. A and 
accessory) switching. B + Gate output signals 

check. 

Calibration Standard-amplitude accura- Vertical checks and adjust-
Generator cy, within 0.25%; signal am- ments. Trigger View checks 

plitude, 2 mV to 50 V; output and adjustments. X Gain ad-
signal,1 KHz square wave. justment. Z-axis check. 
Fast-rise repetition rate, 
1 kHz to 100 kHz; rise time. 
1 ns or less; signal amplitude, 
100 mV to 1 V; aberrations, 
within 2%. High-amplitude 
output, 60 V pulse supplying 
at least 1 0 mA. 

4-2 

Examples 

General Radio W8MT3VM Variac 
Autotransformer. 

a. TEKTRONIX DM 501 Digital 
Multimete~. 

b. Any digital voltmeter that meets 
minimum specifications. 

a. Valhalla 4500 H.V. Digital 
Multimeter. 
b. Test Leads; Tektronix Part 
Number 003-0120-00 

a. TEKTRONIX 465B Oscilloscope 
with 2 (included) 10X probes. 
b. TEKTRONIX 475 Oscilloscope 
with 2 (included) 10X probes. 
c. TEKTRONIX P6101 1 X Probe. 
Tektronix Part Number 010-6101-03 

a. TEKTRONIX PG 506 Calibration 
Generato~. 

b. Standard Amplitude Calibrator 
(Amplitude Calibrator only). Tektronix 
Part Number 067-0502-01. 
c. TEKTRONIX Type 106 Square 
Wave Generator (Fast Rise and High 
Amplitude only). 
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Description 

Sine-wave 
Generator 

Time mark 
Generator 

Low Frequency 
Generator 

50 Q Signal Pickoff 

Cable (2 Required) 

Cable (2 Required) 

Adapter 

Adapter 

Adapter 

Adapter 

Adapter 

Dual Input Coupler 
(2 required) 

T Connector 

lOX Attenuator 
(2 required) 

Minimum 
Specifications 

Frequency, 350 kHz to above 
100 MHz; output amplitude 
variable from 0.5 V to 5.5 V 
pop; output impedance, 50 Q; 

reference frequency, 50 to 
350 kHz; amplitude accuracy, 
constant within 3% of refer-
ence frequency as output fre-
quency changes. 

Marker outputs, 2 ns to 0.5 s; 
marker accuracy, within 
0.1 %; trigger output, 1 ms to 
0.1 ILS, time coincident with 
markers. 

Frequency 60 Hz to 100 kHz 
output amplitude variable 
from 30 mV to 4 V p-p. Posi-
tive square-wave output am-
plitude 5 V. 

Frequency response, 50 kHz 
to 100 MHz; impedance, 50 Q 

for signal input, signal output, 
and trigger output. 

Impedance, 50 Q; length, 42 
inches, connectors, bnc 

Impedance, 50 Q; length, 18 
inches; connectors, bnc 

Connectors. GR874-to-bnc-
female. 

Connectors, GR874-to-bnc-
male. 

Connectors, bnc-female-to-
bnc-female. 

Connectors, bnc-female-to-
coaxial cable connector. 

Connectors, bnc-male-to-
miniature probe tip. 

Connectors, bnc-female-to-2-
bnc male. 

Connectors, bnc. 

Ratio, lOX; impedance, 50 Q; 

connectors, bnc. 

Table 4-1 (cont) 

Usage 

Vertical Centering, Band-
width, and Isolation checks. 
Trigger checks and adjust-
ments. X-V Phase Difference. 
X Bandwidth check. 

CRT V-Axis and geometry 
adjustments. Auto Trigger 
check. Horizontal timing 
checks and adjustments. 

Low Frequency Trigger 
checks Vertical 
Compensation. 

Trigger checks and 
adjustments. 

Signal interconnection. 

Signal interconnection. 

Signal interconnection. 

Signal interconnection. 

Signal interconnection. 

Signal interconnection. 

Signal interconnection. 

Vertical checks. Trigger 
checks and adjustments. X-V 
Phase check. 

Signal interconnection. 

Vertical Compensation. Verti-
cal Bandwidth check. Trigger 
adjustments. 

Performance Check Procedure 
4658 Service (SN 8060000 & UP) 

Examples 

a. TEKTRONIX SG 503 Leveled 
Sine-wave Generato,.a. 
b. TEKTRONIX Type 191 Constant-
amplitude Signal Generator. 

TEKTRONIX TG 501 Time-Mark 
Generato,.a. 

TEKTRONIX SG 502 Oscillato,.a. 

TEKTRONIX CT-3 Signal Pickoff. 
Tektronix Part Number 017-0061-00. 

Tektronix Part Number 012-0057-01. 

Tektronix Part Number 012-0076-00. 

Tektronix Part Number 017-0063-00. 

Tektronix Part Number 017-0064-00. 

Tektronix Part Number 103-0028-00. 

Tektronix Part Number 131-1315-01. 

Tektronix Part Number 013-0084-01. 

Tektronix Part Number 067-0525-01. 

Tektronix Part Number 103-0030-00. 

Tektronix Part Number 011-0059-02. 
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Minimum 
Description Specifications 

5X Attenuator Ratio, 5X; impedance, 50 Q; 

connectors, bnc. 

2X Attenuator Ratio, 2X; impededance, 
50 Q; connectors, bnc. 

Termination Impedance, 50 Q; connectors, 
(2 required) bnc. 

Screwdriver Length, 3-inch shaft; bit size, 
3/32 inch. 

Low-Capacitance Length, 1-inch shaft; bit size, 
Screwdriver 3/32 inch. 

Shorting Strap 

8Requires a TM SOO-Series power module. 

INDEX TO PERFORMANCE CHECK 
PROCEDURE 

Table 4-1 (cont) 

Usage Examples 

Vertical System Compensa- Tektronix Part Number 011-0060-02. 
tion adjustments. Trigger 
adjustments. 

Vertical System Compensa- Tektronix Part Number 011-0069-02. 
tion. Trigger adjustments. 

Signal termination. Tektronix Part Number 011-0049-01. 

Adjust variable resistors. Xcelite R-3323. 

Adjust all variable capacitors. J.F.D. Electronis Corp. Adjustment 
Tool Number 5284. 

Calibrator adjustment. 

19. Check Trigger View High-Frequency Compen-
sation ................................. 4-1 0 

20. Check Zero Trigger View Delay ............. 4-10 

Triggers 

Vertical Page 
1. Check A and B Internal Triggering ........... 4-11 
2. Check A and B External Triggering .......... 4-12 

1. Check TRACE ROTATION 
2. Check ALT Mode ....................... . 
3. Check CHOP Mode ..................... . 
4. Check CH 1 Balance .................... . 
5. Check CH 2 Balance .................... . 
6. Check Vertical POSITION Range and Cen-

tering ................................ . 
7. Check BEAM FIND Operation ............. . 
8. Check CH 1 and CH 2 Deflection Factor ..... . 
9. Check CH 1 and CH 2 VOLTS/DIV VAR Range 

10. Check ADD Mode ...................... . 
11. Check INVERT Mode .................... . 
12. Check Vertical Low-Frequency Compensation . 
13. Check CH 1 and CH 2 Volts/Division Com-

pensation ............................. . 
14. Check CH 1 and CH 2 Transient Response .. . 
15. Check CH 1 and CH 2 Bandwidth .......... . 

4-5 
4-5 
4-6 
4-6 
4-6 

4-7 
4-7 
4-7 
4-7 
4-8 
4-8 
4-8 

4-8 
4-9 
4-9 

3. Check A NORM TRIG Mode ............... 4-12 
4. Check SINGL SWP TRIG Mode ............ 4-12 

Horizontal 

1A. Check A and B TIME/DIV Accuracy ....... . 4-14 
1 B. Check A and B Magnified Timing 

Accuracy ............................ . 4-15 
2. Check A TIME/DIV VAR Range ............ . 4-15 
3. Check Delay or Differential Time Linearity .... . 4-15 
4. Check Delay or Differential Time Accuracy ... . 4-16 
5. Check Delay or Differential Jitter ........... . 4-16 
6. Check ALT Horizontal Display Trace Separa-

16. Check Cascaded Gain and Bandwidth ....... 4-9 tion .................................. . 4-17 
17. Check Trigger View Centering and Gain ...... 4-10 7. Check A INTEN and B ENDS A Operation ... . 4-17 
18. Check Trigger View Low-Frequency Compen- 8. Check X Gain .......................... . 4-17 

sation ................................. 4-1 0 9. Check X Bandwidth ..................... . 4-17 

4-4 
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Performance Check Procedure 
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VERTICAL 

Equipment Required 

1. Calibration Generator 

2. Leveled Sine-wave Generator 

3. 42-inch, 50 Q Bnc Cable (2 required) 

4. 10X Scale-factor-switching Probe 

5. 50 Q Bnc Termination (2 required) 

6. 10X Bnc Attenuator 

4658 Control Settings 

POWER ON 

INTENSITY 
FOCUS 
SCALE ILLUM 

CRT 

As desired 
Best focused display 
As desired 

Vertical (CH 1 and CH 2) 

VERT MODE 
POSITION 
VOLTS/DIV 
VOLTS/DIV VAR 
AC-GND-DC 
INVERT 

CH 1 
Midrange 
5mV 
Calibrated detent 
GND 

20 MHz BW LIMIT 
Normal (button out) 
Full bandwidth 
(button out) 

COUPLING 
LEVEL 
SLOPE 
A SOURCE 
B SOURCE 
TRIG MODE 

Trigger (A and B) 

AC 
Midrange 

+ 
NORM 
STARTS AFTER DELAY 
AUTO 

A TRIGGER HOLDOFF NORM 

7. 5X Bnc Attenuator 

8. 2X Bnc Attenuator 

9. Bnc Connector 

10. Bnc-to-probe Tip Adapter 

11. Dual-input coupler 

Sweep (A and B) 

HORIZ DISPLAY 
TIME/DIV 
TIME/DIV VAR 
DELAY TIME POSITION 
X10 MAG 
POSITION (Horizontal) 

A 
1 ms 
Calibrated detent 
Fully counterclockwise 
Off (button out) 
Midrange 

1. Check TRACE ROTATION 

a. Position the trace to the center horizontal graticule 
line. 

b. Check that the trace is parallel with the center hori
zontal graticule line. Readjust TRACE ROTATION if neces
sary (front-panel screwdriver adjustment). 

2. Check ALT Mode 

NOTE 

VERT MODE switches are push-push switches that 
must be pressed to select a particular VERT MODE 
and pressed again to remove the trace from the crt 
display. For example, selecting CH 1 VERT MODE 
does not release any VERT MODEs previously select
ed, and the CH 1 VERT MODE switch must be 
pressed again to remove the CH 1 trace from the 
display. 
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Performance Check Procedure 
4658 Service (SN 8060000 & UP) 

a. Set: 

VERT MODE 

AC-GND-DC (both) 
A TRIGGER SOURCE 

CH 1, CH 2, A TRIG 
VIEW, ADD, and ALT 
GND 
EXT 

b. Use the CH 1 and CH 2 Vertical POSITION controls 
to spread the CH 1, CH 2, and ADD traces approximately 
2 div apart. Use A TRIGGER LEVEL to position on the A 
TRIG VIEW trace between the vertical channel traces. 

c. CHECK-Sweeps alternate in all settings of the A 
TIME/DIV switch except X-Yo The order of alteration is as 
follows: CH 1, CH 2, ADD, then A TRIG VIEW. 

d. Press the ADD and A TRIG VIEW VERT MODE 
switches to remove their traces from the crt display. 

3. Check CHOP Mode 

a. Set: 

A TIME/DIV 
A TRIGGER SOURCE 
VERT MODE 

1 J.l.S 

NORM 
CH 1, CH 2, and 
CHOP 

b. Use the Channel 1 and Channel 2 Vertical POSITION 
controls to position the two traces about 4 div apart. 

c. Adjust A TRIGGER LEVEL for a stable display. 

d. CHECK-Period of one cycle is approximately 2 J.l.S. 

e. Press the ADD and A TRIG VIEW VERT MODE 
switches. 

f. CHECK-Chopped display has four levels. 

g. CHECK-Display for blanking of switching transients. 

h. Press the ADD, A TRIG VIEW, and CH 2 VERT 
MODE switches to remvoe their traces from the crt display. 
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4. Check CH 1 Balance 

a. Set: 

VERT MODE CH 1 
CH 1 VOLTS/DIV 20 mV 

b. Position the trace to the center horizontal graticule 
line. 

c. CHECK-Trace shift is 1.0 div or less as the CH 1 
VOLTS/DIV VAR control is rotated from one extreme to the 
other extreme. 

d. CHECK-CH 1 UNCAL LED comes on when the VAR 
control is out of the detent position. 

e. Return CH 1 VAR to calibrated detent. 

5. Check CH 2 Balance 

a. Set: 

VERT MODE 
CH 2 VOLTS/DIV 

CH 2 
20mV 

b. Position the trace to the center horizontal graticule 
line. 

c. CHECK-Trace shift is 1.0 div or less as the CH 2 
VOLTS/DIV VAR control is rotated from one extreme to the 
other extreme. 

d. CHECK-CH 2 UNCAL LED comes on when the VAR 
control is out of the detent position. 

e. Return CH 2 VAR to calibrated detent. 

f. Position the trace to the center horizontal graticule 
line. 

g. CHECK-Trace shift is 2 div or less when switching 
from nornal to INVERT. 
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6. Check Vertical POSITION Range and Centering 

a. Set: 

CH 1 VOLTS/DIV 
CH 2 VOLTS/DIV 
AC-GND-DC (both) 
A TRIGGER LEVEL 
INVERT 

20mV 
0.1 V 

DC 
Fully Clockwise 
Normal (button out) 

b. Connect the leveled sine-wave generator output to 
the CH 2 OR Y input via a 50 n bnc cable and a 50 n bnc 
termination. Set the generator frequency to 50 kHz and ad
just output for a vertical display of 4.8 div. 

c. Set CH 2 VOLTS/DIV to 20 mY. 

d. CHECK-Top of display can be positioned down to 
the center horizontal graticule line, and bottom of display 
can be positioned up to the center horizontal graticule line. 

e. Move the signal from the CH 2 OR Y input to the CH 1 
OR X input connector. 

f. Set VERT MODE switches for CH 1 display. 

g. Repeat Step 6, part d, for Ch 1. 

7. Check BEAM FIND Operation 

a. Push in and hold the BEAM FIND button. 

b. CHECK-A compressed trace is visible regardless of 
the setting of the: 

CH 1 POSITION control, 
INTENSITY control, or 
Horizontal POSITION control. 

c. Return the Horizontal POSITION control and the IN
TENSITY control to midrange. 

d. While still holding in the BEAM FIND button, vertically 
position the trace to the center horizontal graticule line. 

e. Release the BEAM FIND button. 

f. CHECK-Trace remains within the graticule area. 

Performance Check Procedure 
4658 Service (SN 8060000 & UP) 

g. Disconnect the test equipment. 

8. Check CH 1 and CH 2 Deflection Factor 

a. Connect calibration generator standard-amplitude 
output to the CH 1 input connector via a 50 n bnc cable. 
Use no termination. Set the generator for a 20 mV signal 
and set the 465B AC-GND-DC switches to DC. 

b. CHECK-CH 1 deflection factor is within the limits 
given in Table 4-2. 

c. Set the VERT MODE switches to display CH 2, and 
move the signal from CH 1 OR X input to the CH 2 OR Y 
input connector. 

d. CHECK-CH 2 deflection factor is within the limits 
given in Table 4-2. 

VOLTS/DIV 
Switch 
Setting 

5mV 
10 mV 
20mV 
50mV 
0.1 V 
0.2 V 
0.5 V 
1.0V 
2.0 V 
5.0 V 

Table 4-2 
DEFLECTION FACTOR LIMITS 

Standard Vertical 3 % Tolerance 
Amplitude Deflection in 

Signal in Divisions Divisions 

20mV 4 3.88 to 4.12 
50mV 5 4.85 to 5.15 
0.1 V 5 4.85 to 5.15 
0.2 V 4 3.88 to 4.12 
0.5 V 5 4.85 to 5.15 
1.0 V 5 4.85 to 5.15 
2.0V 4 3.88 to 4.12 
5.0 V 5 4.85 to 5.15 
10.0V 5 4.85 to 5.15 
20.0 V 4 3.88 to 4.12 

9. Check CH 1 and CH 2 VOLTS/DIV VAR Range 

a. Set: 

VOLTS/DIV (both) 20mV 

b. Set the calibration generator for a 0.1 V standard
amplitude output signal. 

c. CHECK-Display reduces to less than 2 div when the 
CH 2 VOLTS/DIV VAR control is rotated to its extreme 
counterclockwise position. 

d. Move the signal to the CH 1 OR X input connector 
and set the VERT MODE switches to display CH 1. 
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Performance Check Procedure 
4658 Service (SN 8060000 & UP) 

e. CHECK-Repeat part c using the CH 1 VOLTS/DIV 
VAR control. 

f. Return the VAR controls to the calibrated detent posi
tion and remove the signal from the CH 1 input connector. 

10. Check ADD Mode 

a. Set: 

VOLTS/DIV (both) 
VERT MODE 

5mV 
ADD 

b. Connect calibration generator standard-amplitude sig
nal to the CH 1 and CH 2 input connectors via a 50 n bnc 
cable and dual-input coupler. 

c. Set calibration generator for 10 mV output amplitude. 

d. CHECK-Display is approximately 4 div. 

11. Check INVERT Mode 

a. Press CH 2 INVERT push button in. 

b. CHECK-Display is approximately 0 div. 

12. Check Vertical Low-Frequency Compensation 

a. Set: 

TIME/DiV (both) 
VOLTS/DIV (both) 

0.2ms 
5mV 

b. Connect the calibration generator fast-rise + output 
to the CH 1 input connector via a 50 n bnc cable, 10X bnc 
attenuator, and 50 n bnc termination. 

c. Set the calibration generator to 1 kHz and adjust out
put controls for a vertical display of 5 div. Adjust the A 
TRIGGER LEVEL control for a stabel display. 

d. CHECK-Rounding or overshoot is within 3% 
(0.15 div) at the frequencies listed in Table 4-3. 
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Table 4-3 
LOW-FREQUENCY COMPENSATION SETUP 

Calibration TIME/DIV 
Generator Switch 
Frequency Setting 

1 kHz 0.2ms 
10 kHz 20/-Ls 

100 kHz 2/-Ls 

13. Check CH 1 and CH 2 Volts/Division 
Compensation 

a. Set: 

VOLTS/DIV (both) 
A TIME/DIV 

5 mV (see note) 
0.2ms 

NOTE 

In step 13 al/ VOLTS/DIV settings require the use of a 
10X probe with scale-factor switching (preferably the 
probe supplied as a standard accessory with the oscil
loscope you are performance checking). If it is neces
sary to use a 10X probe without scale-factor 
switching, set the VOLTS/DIV to indicate one tenth of 
the settings listed. 

b. Connect a 10X probe to the CH 1 input connector 
(note that the VOLTS/DIV Scale-Factor switching LED indi
cates 50 mV). 

c. Connect the square-wave generator high-amplitude 
output through a 2X, 5X, or 10X bnc attenuator (depending 
on generator amplitude), to a 50 n bnc termination that is 
connected to a bnc-to-probe tip adapter. Insert the 10X
probe tip into the probe-tip adapter. 

d. Adjust the square-wave generator for a 5 div, 1 kHz 
display, and add or remove attenuators and termination as 
necessary to maintain a 5 div display throughout step 13. 

e. Adjust the prove compensation for the best flat-top 
waveform. Do not re-adjust probe compensation throughout 
the remainder of step 13. 

f. CHECK-Rounding or overshoot on the waveform is 
within 3% (± 0.15 div) at all settings of the VOLTS/DIV 
switch between 50 mV and 5 V. 
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g. Move the test setup to CH 2 input connector and set 
the VERT MODE switches to display CH 2. 

h. Repeat step 13, part f, for Channel 2 (add or remove 
attenuators as necessary to maintain a 5 div display). 

i. Disconnect probe and generator. 

14. Check CH 1 and CH 2 Transient Response 

a. Set: 

TIME/DIV (both) 
VOLTS/DIV (both) 
A TRIGGER SLOPE 

0.05 J.Ls 
5mV 

+ 

b. Connect the calibration generator fast-rise + output 
to the CH 2 input connector via a 50 n bnc cable, 10X, 5X, 
or 2X bnc attenuator, and 50 n bnc termination. Set the 
generator fequency to 100 kHz and adjust output controls 
for a vertical display of 5 div. Adjust the generator output 
and add or remove attenuators as necessary to maintain a 
5 div display throughout this check. 

c. CHECK-Flat-top waveform is within 4% or less 
(0.2 div) for the 5 mV, 10 mV, and 20 mV positions of the 
VOLTS/DIV switch. 

d. Move the test setup to the CH 1 input connector and 
set the VERT MODE switches to display CH 1. 

e. CHECK-Repeat part c for Channel 1. 

f. Disconnect the test setup. 

15. Check CH 1 and CH 2 Bandwidth 

a. Set: 

VOLTS/DIV (both) 
A TIME/DIV 
A TRIGGER LEVEL 

5mV 
0.2 ms 
Fully clockwise 

b. Connect the leveled sine-wave generator output to 
the CH 1 input connector via a 50 n bnc cable, 10X bnc 
attenuator, and 50 n bnc termination. 

c. Set the sine-wave generator output for a vertical dis
play of 5 div at 50 kHz. Change the sine-wave generator 
output frequency to 100 MHz. 

Performance Check Procedure 
4658 Service (SN 8060000 & UP) 

d. CHECK-Display amplitude is 3.5 div or greater. 

e. Repeat parts c and d for all CH 1 VOLTS/DIV switch 
settings from 5 mV to 0.5 V. Adjust the generator and add 
or remove attenuators as needed to maintain a 5-div, 
50 kHz reference display. 

f. Move the sine-wave generator output signal from the 
CH 1 input to the CH 2 input connector and set the VERT 
MODE switches to display CH 2. 

g. Repeat parts c and d for all CH 2 VOLTS/DIV switch 
settings from 5 mV to 0.5 V. 

h. Disconnect the test setup. 

16. Check Cascade Gain and Bandwidth 

a. Set: 

VERT MODE 
VOLTS/DIV 
TIME/DIV 

CH 2 
5mV 
1 ms 

b. Connect the CH 1 VERT SIGNAL output connector 
(on the 4658 rear panel) to the CH 2 input connector via a 
50 n cable and a 50 n bnc termination. 

c. Connect the calibration generator standard-amplitude 
output to the CH 1 input connector via a 50 n bnc cable. Set 
the calibration generator output for 5 mV. 

d. CHECK-Display vertical amplitude is 5 div or 
greater. 

e. Remove the calibration generator signal from the 
CH 1 input connector. 

f. Connect the leveled sine-wave generator output to the 
CH 1 input connector via a 50 Q bnc cable, 10X bnc attenua
tor, and 50 nbnc termination. Set the generator frequency to 
50 kHz and adjust output controls for a vertical display of 
5 div. Adjust the generator output frequency to 50 MHz. 

g. CHECK-Display amplitude is 3.5 div or greater. 

h. Disconnect the test setup. 
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Performance Check Procedure 
4658 Service (SN 8060000 & UP) 

17. Check Trigger View Centering and Gain 

a. Set: 

VERT MODE 
A TIME/DIV 
A TRIGGER COUPLING 
A TRIGGER SOURCE 
A TRIG MODE 

A TRIG VIEW 
0.2ms 
DC 
EXT 
AUTO 

b. Connect the calibration generator standard-amplitude 
output to the A External Trigger input connector via a 50 n 
bnc cable. Use no termination. Set the generator output to 
0.5 V. 

c. CHECK-Display amplitude is 5 div, ±5% (5 div, 
±0.25 div). 

d. CHECK-Display will trigger symmetrically within one 
graticule division when the A TRIGGER SLOPE is switched 
between + and -. 

e. Set the A TRIGGER SOURCE to EXT/10 and change 
the output of the calibration generator to 5 V. 

f. CHECK-Display amplitude is 5 div, ±5% (5 div, 
±0.25 div). 

g. Disconnect the calibration generator standard
amplitude signal from the A External Trigger input 
connector. 

18. Check Trigger View Low-Frequency 
Compensation 

a. Set: 

A TRIGGER SOURCE 
A TIME/DIV 

EXT 
0.1 ms 

b. Connect the calibration generator high-amplitude out
put to the A External Trigger input connector via a 50 n bnc 
cable and 50 n bnc termination. Set the calibration genera
tor output for a vertical display of 5 div at 1 kHz. 

c. CHECK-Square wave has less than 10% overshoot 
or rounding. 

d. Set A TRIGGER SOURCE to EXT/10 and adjust gen
erator output for a vertical display of 5 div. 

e. CHECK-Square wave has less than 10% overshoot 
or rounding. 
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f. Disconnect the calibration generator high-amplitude 
output from the A External Trigger input connector. 

19. Check Trigger View High-Frequency 
Compensation 

a. Set: 

A TRIGGER SOURCE 
A TIME/DIV 

EXT 
0.2 ms 

b. Connect the calibration generator fast-rise + output 
to the A External Trigger input connector via a 50 n bnc 
cable, and 50 n bnc termination. 

c. Set the calibration generator frequency for 100 kHz 
and adjust output for a vertical display of 5 div. 

d. CHECK-Square-wave front-corner aberration is less 
than ± 10% (± 0.5 div). 

e. Disconnect test setup. 

20. Check Zero Trigger View Delay 

a. Set: 

VERT MODE 
A TIME/DIV 
X10 MAG 
A TRIGGER COUPLING 
CH 1 VOLTS/DIV 

CH 1 AND A TRIG VIEW 
0.02 JLS 

On (button in) 
AC 
0.1 V 

b. Connect output of sine-wave generator via bnc T, two 
42-inch (equal length) 50 n bnc cables, and 50 n bnc termi
nations, one to the CH 1 input connector, and one to the A 
External Trigger input connector. Set sine-wave generator 
for a 6 div display of A TRIG VIEW at 40 MHz, then adjust 
CH 1 VAR and VOLTS/DIV to match the amplitude of the 
CH 1 display to the amplitude of the A TRIG VIEW display. 

c. CHECK-Time difference with displays superimposed 
is .,;;;0.15 horizontal graticule divisions. 

d. Set: 

HORIZ DISPLAY 
A TIME/DIV 
B TIME/DIV 

B DLY'D 
0.2 JLS 

0.02 JLS 

e. CHECK-Time difference with displays superimposed 
is .,;;;0.15 horizontal graticule division. 

f. Disconnect test setup. 
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Performance Check Procedure 
465B Service (SN B060000 & UP) 

TRIGGERS 

Equipment Required 

1. Leveled Sine-wave Generator 

2. Calibration Generator 

3. 42-inch Bnc Cable (2 required) 

4. Gr-to-bnc-female Adapter 

5. Gr-to-bnc-male Adapter 

465B Control Settings 

POWER 

INTENSITY 
FOCUS 
SCALE ILLUM 

CRT 

ON 

As desired 
Best focused display 
As disired 

Vertical (CH 1 and CH 2) 

VERT MODE 
POSITION 
VOLTS/DIV 
VOLTS/DIV VAR 
AC-GND-DC 
INVERT 
20 MHz BW LIMIT 

CH 1 
Midrange 
5mV 
Calibrated detent 
DC 
Normal (button out) 
Full bandwidth 
(button out) 

COUPLING 
LEVEL 
SLOPE 
SOURCE 

Trigger (A and B) 

AC 
Midrange 

+ 
NORM 

TRIG MODE AUTO 
A TRIGGER HOLDOFF NORM 

Sweep (A and B) 

HORIZ DISPLAY A 
TIME/DIV 
TIME/DIV VAR 
DELAY TIME POSITION 
X10 MAG 
POSITION (Horizontal) 

5~s 

Calibrated detent 
Fully counterclockwise 
Off (button out) 
Midrange 

6. 50 n Signal Pickoff Unit (Type CT-3) 

7. 10X Bnc Attenuator 

8. 2X Bnc Attenuator 

9. 50 n Bnc Termination (2 required) 

10. Dual-input Coupler (2 required) 

1. Check A and B Internal Triggering 

a. Connect the output of the leveled sine-wave genera
tor to the A and B External Trigger inputs via a 50 n cable, 
Gr-to-bnc-male adapter, 50 n signal pickoff unit (Type CT-3) 
THRU SIG OUT output, Gr-to-bnc-female adapter, 50 n bnc 
cable, 2X bnc attenuator, 10X bnc attenuator, 50 n bnc ter
mination and dual-input coupler. 

b. Connect the SIG OUT 10% on the CT-3 to the CH 1 
and CH 2 inputs via a 50 n bnc cable, 50 n bnc termination 
and dual-input coupler. 

c. Adjust the leveled sine-wave generator for either a 
3-div, 50 kHz display and set both VOLTS/DIV switches to 
50 mV (0.3 div of display), or a 5-div 50 kHz display and set 
both VOLTS/DIV switches to 50 mV (0.5 div display) as nec
essary for parts d and f of step 1. 

d. CHECK-Stable display can be obtained by adjusting 
the A TRIGGER LEVEL control in the following A 
TRIGGEER COUPLING and A TRIGGER SOURCE switch 
positions: 

A TRIGGER A TRIGGER 
COUPLING SOURCE DISPLAY 

AC NORM, CH 1, CH 2 0.3 Div 
DC NORM, CH 1, CH 2 0.3 Div 
LF REJ NORM, CH 1, CH 2 0.5 Div 
HF REJ NORM, CH 1, CH 2 0.5 Div 

e. Set: 

HORIZ DISPLAY B DLYD 
A TRIGGER LEVEL Fully clockwise 
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Performance Check Procedure 
4658 Service (SN 8060000 & UP) 

f. CHECK-Stable display can be obtained by adjusting 
the B TRIGGER LEVEL control in the following B TRIGGER 
COUPLING and B TRIGGER SOURCE switch positions: 

8 TRIGGER 8 TRIGGER 
COUPLING SOURCE 

AC NORM, CH 1, CH 2 
DC NORM, CH 1, CH 2 
LF REJ NORM, CH 1, CH 2 
HF REJ NORM, CH 1 CH 2 

2. Check A and B External Triggering 

a. Set: 

CH 1 VOLTS/DIV 20 mV 
TRIGGER SOURCE (both) EXT 
TRIGGER COUPLING (both) AC 

DISPLAY 

0.3 Div 
0.3 Div 
0.5 Div 
0.5 Div 

b. Adjust leveled sine-wave generator output for 5 div of 
display on the crt. 

c. CHECK-Stable display can be obtained by adjusting 
B TRIGGER LEVEL control in the following B TRIGGER 
COUPLING switch positions: 

AC,DC 

d. Remove the 2X bnc attenuator and set B TRIGGER 
COUPLING switch to LF REJ then HF REJ. 

e. CHECK-Stable display can be obtained by adjusting 
B TRIGGER LEVEL control. 

f. Set: 

HORIZ DISPLAY A 
A TRIGGER COUPLING LF REJ then HF REJ 

g. CHECK-Stable display can be obtained by adjusting 
A TRIGGER LEVEL control with A TRIGGER COUPLING in 
both LF REJ and HF REJ. 

h. Replace the 2X bnc attenuator. 

i. CHECK-Stable display can be obtained by adjusting 
A TRIGGER LEVEL control in the following A TRIGGER 
COUPLING switch positions: 

AC,DC 
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j. Remove the 10X bnc attenuator and set the A TRIG
GER SOURCE switch to EXT/10. 

k. CHECK-Stable display can be obtained by adjusting 
the A TRIGGER LEVEL control in the following A TRIGGER 
COUPLING switch positions: 

AC,DC 

I. Remove the 2X bnc attenuator and set A TRIGGER 
COUPLING switch to LF REJ then HF REJ. 

m. CHECK-Stable display can be obtained by adjust
ing A TRIGGER LEVEL control. 

3. Check A NORM TRIG Mode 

a. Set: 

A TRIGGER COUPLING 
A TRIGGER SOURCE 
A TRIG MODE 

AC 
NORM 
AUTO 

b. Adjust A TRIGGER LEVEL for a stable display. 

c. Set TRIG MODE switch to NORM. 

d. CHECK-Stable display is visible. 

e. Set CH 1 AC-GND-DC switch to GND. 

f. CHECK-No visible display in the absence of an ade
quate trigger signal. 

4. Check SINGL SWP TRIG Mode 

a. Set CH 1 AC-GND-DC switch to DC. 

b. Adjust A TRIGGER LEVEL until display just triggers. 

c. Set CH 1 AC-GND-DC switch to GND. 

d. Press SINGL SWP push button in. 

e. CHECK-READY LED comes on and stays on. 

f. Set CH 1 AC-GND-DC switch to DC. 
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g. CHECK-READY LED goes out and a single sweep 
occurs. 

h. Press SINGL SWP push button in. 

Performance Check Procedure 
4658 Service (SN 8060000 & UP) 

i. CHECK-Single sweep occurs every time SINGL 
SWP push button is depressed. 

j. Disconnect test setup. 
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Performance Check Procedure 
465B Service (SN B060000 & UP) 

IMPORTANT NOTE 

FOR OSCILLOSCOPES WITH DIGITAL MULTIMETERS ATTACHED, REFER TO THE DIGI
TAL MULTIMETER MANUAL AT THIS POINT, THEN RETURN TO STEP 8 IN THE HORIZON
TAL SECTION. 

FOR OSCILLOSCOPES WITHOUT DIGITAL MULTIMETERS, CONTINUE WITH THIS 
PROCEDURE. 

HORIZONTAL 

Equipment Required 

1. Time-mark Generator 

2. Calibration Generator 

3. Leveled Sine-wave Generator 

465B Control Settings 

POWER 

INTENSITY 
FOCUS 
SCALE ILLUM 

CRT 

ON 

As desired 
Best focused display 
As desired 

VERTICAL (CH 1 and CH 2) 

VERT MODE CH 1 
POSITION Midrange 
VOLTS/DIV 0.5 V 
VOLTS/DIV VAR Calibrated detent 
AC-GND-DC DC 
INVERT 
20 MHz BW LIMIT 

Normal (button out) 
Full bandwidth 
(button out) 

TRIGGER (A and B) 

COUPLING AC 
LEVEL Midrange 
SLOPE + 
A SOURCE EXT 
B SOURCE EXT 
TRIG MODE AUTO 
A TRIGGER HOLDOFF NORM 

4-14 

4. 42-inch, 50 Q Bnc Cable 

5. 50 QBnc Termination 

SWEEP (A and B) 

HORIZ DISPLAY A 
TIME/DIV 
TIME/DIV VAR 
DELAY TIME POSITION 
X10 MAG 
POSITION (Horizontal) 

1 ms 
Calibrated detent 
Fully counterclockwise 
Off (button out) 
Midrange 

1 A. Check A and B TIME/DIV Accuracy 

a. Connect 1 ms time markers to the CH 1 input from 
the time-mark generator via a 50 Q bnc cable and a 50 Q 
termination. Connect + Trigger Out from the time-mark 
generator to the A External Trigger input via a 50 Q bnc 
cable and a 50 Q termination. 

NOTE 

In the following steps, transfer the + Trigger Out sig
nal from the A EXT input to the B EXT input as 
appropriate. 

b. CHECK-A and B timing accuracy according to Table 
4-4. Timing to be accurate within 2% (0.2 div at the 11 th 
time marker). If 11 time markers are not visible when check
ing B sweep, set the A TIME/DIV switch one step slower 
than the B TIME/DIV switch; for example: 

A TIME/DIV 
B TIME/DIV 

1 ms 
0.5ms 
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When checking B timing, set HORIZ DISPLAY to 
B DLY'D and use B TRIGGER LEVEL to stabilize the 
display. 

Table 4-4 
A AND 8 TIMING ACCURACY 

A and 8 
TIME/DIV 

Switch Setting 

0.02,.,.s 
0.05,.,.s 

.1 ,.,.s 

.2,.,.s 

.5,.,.s 
1 ,.,.s 

2,.,.s 
5,.,.s 
10,.,.s 

20,.,.s 
50,.,.s 
.1 ms 

.2ms 

.5 ms 
1 ms 

2 ms 
5ms 

10 msb 

20 msb 

50 msb 

Time-mark 
Generator Output 

20 nsa 

50 ns 
.1 ,.,.s 

.2,.,.s 

.5,.,.s 
1 ,.,.s 

2,.,.s 
5,.,.s 
10,.,.s 

20,.,.s 
50,.,.s 
.1ms 

.2ms 

.5 ms 
1 ms 

2ms 
5 ms 
10 ms 

20ms 
50ms 

A SWEEP ONLY 

.1 s 

.2 s 

.5 s 

CRT Display 
(Markers/ 
Division) 

1 
1 
1 

1 
1 
1 

1 
1 
1 

1 
1 
1 

1 
1 
1 

1 
1 
1 

1 
1 

elf the time-mark generator used does not have a 1-2-5 se
quence, set to 1 or 2 time-markers divas necessary. 

bFor sweep time greater than 5 ms/div set TRIG MODE to 
NORM. 

1 B. Check A and B Magnified Timing Accuracy 

a. Set: 

HORIZ DISPLAY 
Xl0 MAG 
Horizontal POSITION 
A and B TIME/DIV 

A 
Xl0 (button in) 
Midrange (as required) 
0.02,.,.s 

Performance Check Procedure 
4658 Service (SN 8060000 & UP) 

b. CHECK-Using the A TIME/DIV switch settings and 
the time-mark generator settings given in Table 4-5, check A 
magnified sweep timing is within 0.3 div over the center 
10 div of the magnified display. Note the portions of the total 
magnified sweep length to be excluded from the 
measurement. 

c. Set the HORIZ DISPLAY switch to B DLY'D. 

d. CHECK-Using the B TIME/DIV switch and the time
mark generator settings given in Table 4-5, check B magni
fied sweep timing, within 0.3 div over the center 10 div of the 
magnified display. Note the portions of the total magnified 
sweep length to be excluded from the measurement. 

e. Release the Xl0 MAG push button. 

2. Check A TIME/DIV VAR Range 

a. Set: 

HORIZ DISPLAY 
A TRIG MODE 
A TIME/DIV 

A 
AUTO 
2ms 

b. Select 5 ms time markers from the time-mark 
generator. 

c. CHECK-At least 1 marker per division can be ob
tained by adjusting the TIME/DIV VAR control. 

d. Return the TIME/DIV VAR control to the detent 
position. 

3. Check Delay or Differential Time Linearity 

a. Set: 

A TIME/DIV 
B TIME/DIV 
HORIZ DISPLAY 

1 ms 
5,.,.s 
B DLY'D 

B TRIGGER SOURCE STARTS AFTER DELAY 

b. Select 1 ms time markers from the time-mark 
generator. 

c. Turn DELAY TIME POSITION to set time marker 
nearest 1.00 on dial to coincide with graticule center and 
note reading. 

d. Turn DELAY TIME POSITION to set time marker 
nearest 2.00 on dial to coincide with graticule center and 
note reading. 
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Table 4-5 
A AND 8 MAGNIFIED ACCURACY 

A and 8 
TIME/ 

DIV 
Switch 
Setting 

0.021Ls 

0.051Ls 

0.1 ILS 

0.2 ILS 

0.51Ls 
1 ILS 
2 ILS 

5ILs 
10 ILS 
20 ILS 

50 ILS 
0.1 ms 
0.2 ms 

0.5 ms 
1 ms 
2 ms 

5 ms 
10 ms8 

20 ms8 

50 ms8 

Time- CRT 
mark Display 

Generator (Markers/ 
Output Division) 

5 ns 3 markers 
per 5 div 

5 ns 1 

10 ns 1 

20 ns 1 

50 ns 1 
0.1 ILS 1 
0.2 ILS 1 

0.5 ILS 1 
1 ILS 1 
2 ILS 1 

5ILs 1 
10 ILS 1 
20 ILS 1 

50 ILS 1 
0.1 ms 1 
0.2 ms 1 

0.5ms 1 
1 ms 1 
2ms 1 

5 ms 1 

A SWEEP ONLY 

10 ms 
20ms 
50 ms 

1 
1 

·Switch TRIG MODE to NORM below 5 ms div. 

Portions of 
Total Mag-

nified Sweep 
Length to 

Exclude from 
Measurement 

First and last 
25 div 

First and last 
10 div 

First and last 
5 div 

First and last 
25 div 

e. CHECK-Difference in readings is 1.00, ± 0.01 (0.99 
to 1.01), from + 15°C to +35°C; ±0.03 (0.97 to 1.03), 
from -15°C to +55°C. 

f. Turn DELAY TIME POSITION dial to set every adja
cent time marker to coincide with graticule center and note 
reading. 

4-16 

g. CHECK-Difference of readings between any two ad
jacent time markers is 1.00, ± 0.Q1 (0.99 to 1.01), from 
+15°C to +55°C; ±0.03 (0.97 to 1.03), from -15°C to 
+55°C. 

4. Check Delay or Differential Time Accuracy 

a. Set: 

HORIZ DISPLAY 
A TIME/DIV 
B TIME/DIV 

B DLY'D 
0.2 ILS 
0.051Ls 

b. Set the A TIME/DIV, B TIME/DIV and the time-mark 
generator to the settings given in Table 4-6. First set the 
DELAY TIME POSITION dial to 1.00. Adjust the horizontal 
POSITION control so the top of one of the displayed time 
markers crosses the center vertical graticule line. (If the top 
of the time marker at the beginning of the sweep isn't viSi
ble, then use the second time marker). Without touching the 
horizontal POSITION control, set the DELAY TIME POSI
TION dial to 9.00. Slightly readjust the DELAY TIME POSI
TION dial to position the top of the displayed time marker to 
the center vertical graticule line. 

c. CHECK-DELAY TIME POSITION dial setting to be 
8.92 to 9.08. 

d. Repeat parts band c for each setting listed in Table 
4-6. 

5. Check Delay or Differential Jitter 

a. Set: 

DELAY TIME POSITION 
A TIME/DIV 
B TIME/DIV 

b. Select 1 ms time markers. 

9.00 
1 ms 
0.21Ls 

c. Slightly readjust DELAY TIME POSITION dial to posi
tion a time marker on screen. 

d. CHECK-Jitter on leading edge of the time marker 
does not exceed 1 div (2.5 div if operating from a 50 Hz line 
voltage). Disregard slow drift. 

e. Set the DELAY TIME POSITION dial to 1.00 and re
peat parts c and d. 
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Table 4-6 
DELAY OR DIFFERENTIAL TIME ACCURACY 

A TIME/ B TIME/ Time-
DIV DIV mark 

Switch Switch Generator 
Setting Setting Output 

.2,us .02,us .1 ,uS 

.2,us .05,us .1 ,us 

.5,us .05,us .5,us 

1 ,us .1 ,us 1 ,us 
2,us .1 ,us 1 ,us 
5,us .5,us 5,us 

10,us 1 ,us 10,us 
20,us 1 ,us 10,us 
50,us 5,us 50,us 

.1 ms 10,us .1 ms 

.2 ms 10,us .1 ms 

.5 ms 50,us .5 ms 

1 ms .1 ms 1 ms 
2 ms .1 ms 1 ms 
5 ms .5 ms 5ms 

10 msa 1 ms 10 ms 
20 msa 1 ms 10 ms 
50 msa 5 ms 50 ms 

.1 sa 10 ms .1 s 

.2 sa 10 ms .1 s 

.5 sa 50 ms .5 s 

aFor sweep times greater than 5 ms/div, set TRIG MODE to 
NORM. 

f. Disconnect the time-mark generator. 

6. Check ALT Horizontal Display Trace Separation 

a. Set: 

HORIZ DISPLAY 
A TIME/DIV 
B TIME/DIV 
B INTENSITY 

A SOURCE 

AINTEN 
1 ms 
.1 ms 
As required for visible 
display 
NORM 

b. Use CH 1 Vertical POSITION control to align the trace 
with the center horizontal graticule line. 

c. Select ALT Horizontal Display. 

Performance Check Procedure 
465B Service (SN B060000 & UP) 

d. CHECK-TRACE SEP control will move the B trace 
at least ± 4 vertical divisions from the center graticule line 
with A trace centered. 

7. Check A INTEN and B ENDS A Operation 

a. Set: 

A TIME/DIV 
B TIME/DIV 
DELAY TIME POSITION 
HORIZ DISPLAY 

1 ms 
.1 ms 
About 5.00 
AINTEN 

b. CHECK-B portion of trace is intensified (about 
1 div). 

c. Rotate A TRIGGER HOLDOFF control clockwise to 
the B ENDS A position (in the detent). 

d. CHECK-Trace ends at the end of the intensified 
portion. 

8. Check X Gain 

a. Set: 

TIME/DIV (both) 
VOLTS/DIV (both) 
CH 1 AC-GND-DC 
CH 2 AC-GND-DC 
HORIZ DISPLAY 
A TRIGGER HOLDOFF 

x-Y 
5mV 
AC 
GND 
A 
NORM 

b. Connect a 20 mV standard-amplitude signal from the 
calibration generator to the CH 1 input via a 50 Q bnc cable. 

c. CHECK-Display is 4 div (±0.16 div) between the 
dots. 

d. Disconnect test setup. 

9. Check X Bandwidth 

a. Connect the leveled sine-wave generator to the CH 1 
input via a 50 Q bnc cable and 50 Q bnc termination. 

b. Adjust the generator for a horizontal display of 10 div 
at 50 kHz. 
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c. Without touching the generator amplitude, adjust the 
generator frequency to 4 MHz. 

d. CHECK-Display is at least 7 div in length. 

e. Disconnect test setup. 

4-18 
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Section 5-4658 Service 
(SN 8060000 & UP) 

ADJUSTMENT PROCEDURE 

INTRODUCTION 

IMPORTANT-PLEASE READ BEFORE USING THIS PROCEDURE 

The purpose of the Adjustment Procedure is to provide a performance verification sequence for adjustments-not to 
provide a troubleshooting guide. See the Troubleshooting Aids portion of the Maintenance section for troubleshooting 
information. 

TEST EQUIPMENT REQUIRED 

Refer to Table 4-1, at the beginning of the Performance 
Check Procedure, for a list of test equipment required, 
specifications, usage, and recommended types. 

The Adjustment Procedure is based on the first item of 
equipment given as an example. When other equipment is 
substituted, control settings or calibration setups might 
need to be altered. If the exact equipment listed is not avail
able, check the Minimum Specification column carefully to 
see if any other equipment might suffice. Then, check the 
Usage column to see where this item is used. If used for a 
check that is of little or no importance to your measurement 
requirements, the item and corresponding step(s) can be 
deleted. 

LIMITS AND TOLERANCES 

All limits and tolerances given in this procedure are cali
bration guides and should not be interpreted as instrument 
speCifications unless they are also found in the Specification 
section of this manual. 

Tolerances given are for the instrument under test and 
do not include test equipment error. 

PARTIAL PROCEDURES 

If the applications for which you will use the 4658 do not 
require the full performance available, the procedure and the 
equipment list can be shortened accordingly. For example, 
the basic measurement capabilities of this instrument can 

be verified by checking and adjusting as needed: vertical 
deflection factor, horizontal timing accuracy, and the calibra
tor Signal. If any step requires more than a minor readjust
ment, check Table 5-1 for any possible interactions. 

If a Performance Check indicates that only one subsec
tion requires adjustment, each subsection (Vertical, Hori
zontal, etc.) except the Power Supply, may be adjusted 
independently. Also, if maintenance has been performed in a 
subsection, the adjustments for that area may be accom
plished without completing the adjustments in other subsec
tions. If any maintenance or adjustments are changed in the 
Power Supply circuitry, it is advisable to perform a complete 
adjustment procedure including all subsections. 

SPECIAL FIXTURES 

Special fixtures are used only where they simplify the 
test setup and procedure. These fixtures are available from 
Tektronix, Inc. and can be ordered by part number through 
your local Tektronix Field Office or representative. 

PREPARATION FOR ADJUSTMENT 

Remove the 4658 cabinet by following the procedure list
ed under ·Cabinet and Rack Adapter Removal and Replace
ment" in the Maintenance section of this manual. 

Connect test equipment and instrument to be adjusted to 
an appropriate power source. Turn on and allow a 
20-minute warm up period before commencing Adjustment 
Procedure. 

5-1 

Scan by Zenith



Adjustment Procedure 
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Display 

The most accurate display adjustments are made with a 
stable, well-focused, low-intensity display. Unless otherwise 
noted, adjust the Intensity, Astigmatism, Focus, and Trigger 
Level controls as needed. 

Line Voltage Selection 

This procedure is for 115 V ac line, medium range. If a 
different range is to be used, set the Regulation Range Se
lector and Line Voltage Selector for the available line volt
age (see Operating Voltage under Installation Instruction in 
Section 2 of this manual). 

Step Titles 

Where possible, instrument performance is checked be
fore an adjustment is made. Steps containing checks and 
adjustments are titled Check/Adjust. Those with checks 
only are titled Check. 

5-2 

INTERNAL ADJUSTMENTS AND 
ADJUSTMENT INTERACTION 

Do not preset the internal controls or move the + 55 V 
supply adjustment as this will typically require complete 
recalibration of the oscilloscope. 

Table 5-1 shows calibration adjustments and the possi
ble interaction each adjustment might have on other adjust
ments. The use of Table 5-1 is particularly important if only a 
partial procedure is performed or if a circuit requires 
recalibration due to component replacement. 

To use this table, find the adjustment made in the column 
at the left of the table. Then move to the right across that 
row until you come to a darkened square. From the dark
ened square, move up the column and check the accuracy 
of the adjustment heading that column. Readjust if 
necessary. 
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INTERACTION • 

ADJUSTMENT MADE 

! 

TABLE 5-1 
ADJUSTMENT INTERACTIONS 

Adjustment Procedure 
4658 Service (SN 8060000 & UP) 
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INDEX TO ADJUSTMENT PROCEDURE 

Page 

Power Supply 

1. Check/Adjust Power Supply DC Levels, Regula-
tion, and Ripple (R4318) ..................... . 5-6 

2. Check High Voltage Supply 5-7 

Display and Z Axis 

1. Check/Adjust CRT Grid Bias (R41 09) 5-8 

2. Check/Adjust Trace Alignment (TRACE 
ROTATION) ............................... . 5-8 

3. Check/Adjust V-Axis Alignment (R4072) ...... . 5-9 

4. Check/Adjust Geometry (R4069) ............. 5-9 

5. Check/Adjust Z-Axis Compensation (C4217) 5-9 

Vertical 

1. Check Probe Indicator LED 5-10 

2. Check Input Coupling (AC-GND-DC) Switches . 5-11 

3. Check ALT Mode ........................ 5-11 

4. Check CHOP Mode 5-11 

5. Check BEAM FIND 5-11 

6. Check/Adjust CH 1 Volts/Div Var Balance and 
Varlndicator(R1484) ........................ 5-11 

7. Check/Adjust CH 1 Position Centering (R1135) 5-12 

8. Check/Adjust CH 2 Volts/Div Var Balance and 
Var Indicator (R1884) ........................ 5-12 

9. Check/Adjust CH 2 Invert Balance (R1975) 5-12 

10. Check/Adjust CH 2 Position Centering 
(R1735) ................................... 5-12 

11. Check CH 2 and CH 1 Gate Current ......... 5-12 

5-4 

12. Check/Adjust Gain (R1482, R2025, R1882) 5-13 

13. Check CH 1 and CH 2 Volts/Div Var Range 5-14 

14. Check ADD mode ....................... , 5-14 

15. Check Compression and Expansion ......... 5-14 

16. Check/Adjust Low-Frequency Compensation .. 5-15 

17 . Check/Adjust CH 1 Volts/Div Compensation ... 5-16 

18. Check/Adjust CH 2 Volts/Div Compensation ... 5-17 

19. Check/Adjust CH 2 and Output High-
Frequency Compensation ..................... 5-17 

20. Check CH 2 Position Effect ................ 5-18 

21. Check/Adjust CH 1 High-Frequency Com-
pensation .................................. 5-18 

22. Check CH 1 Position Effect ................ 5-19 

23. Check CH 1 Transient Response . . . . . . . . . . .. 5-19 

24. Check CH 2 Transient Response ............ 5-19 

25. Check Bandwidth ........................ 5-19 

26. Check Cascaded Gain and Bandwidth ....... 5-19 

27. Check Channel Isolation .................. 5-20 

28. Check/Adjust Common-Mode Rejection Ratio 
(R1882) ................................... 5-20 

29. Check Bandwidth Limit Operation ........... 5-21 

30. Check/Adjust Trigger View Centering and Gain 
(R7526, R7439) ............................. 5-21 

31. Check/Adjust Trigger View Low-Frequency 
Compensation (C7505, C7506) ................. 5-21 

32. Check/Adjust Trigger View High-Frequency 
Compensation (C7425, C7529, R7423) .......... 5-21 

33. Check/Adjust Zero Trigger View Delay (R6011, 
R6152) ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5-22 
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Triggers 

1. Check/Adjust A Trigger Sensitivity and TRIG 
LED (R7246) ............................... 5-23 

2. Check/Adjust B Trigger Sensitivity (R7045) . . .. 5-24 

3. Check/Adjust B Trigger Slope Center and Level 
(R7042, R7026) ............................. 5-25 

4. Check/Adjust A Trigger Slope Center and Level 
(R7242, R7224) ............................. 5-25 

5. Check/Adjust A Trigger DC Levels (R1202, 
R1126, R1835) ............................. 5-26 

6. Check B Trigger DC Levels ................ 5-26 

7. Check B Internal 10 MHz Triggering 5-26 

8. Check A Internal 10 MHz Triggering 5-27 

9. Check A External 10 MHz Triggering 5-28 

10. Check B External 10 MHz Triggering 5-28 

11. Check B and A External 100 MHz Triggering .. 5-29 

12. Check A Internal 100 MHz Triggering 5-30 

13. Check B Internal 100 MHz Triggering 5-30 

1~. Ch.eck A and B High-Frequency Reject 
Triggering . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5-30 

15. Check Single Sweep 5-30 

16. Check 60 Hz Internal Triggering . . . . . . . . . . . .. 5-31 

17. Check 60 Hz External Triggering ............ 5-32 

18. Check A and B External Trigger Level Ranges . 5-32 

19. Check Line Triggers 5-33 

20. Check NORM A Trigger Mode .............. 5-33 

21. Check AUTO Recovery Time ............... 5-34 

Horizontal 

1. Check/Adjust Sweep Start and A Sweep Calibra-
tion (R4570, R6053) ......................... 5-36 

Adjustment Procedure 
4658 Service (SN 8060000 & UP) 

2. Check Delay or Differential Time Linearity ... " 5-36 

3. Check/Adjust Horizontal Amplifier Gain (R4373, 
R4274) .................................... 5-36 

4. Check Sweep Linearity ................... 5-37 

5. Check/Adjust Magnifier Centering (R4253) and 
Registration (R4275) ......................... 5-37 

6. Check/Adjust B Sweep Calibration (R6052) '" 5-37 

7. Check A Sweep Length ................... 5-37 

8. Check Variable Time/Division ............... 5-37 

9. Check Horizontal Position Range ........... 5-38 

10. Check/Adjust A 10 ~s Timing (C6002) ........ 5-38 

11. Check/Adjust A Sweep High-Speed Timing 
(C6015) ................................... 5-38 

12. Check/Adjust B Sweep High-Speed Timing 
(C6041) .................................. . 5-39 

13. Check A and B Time/Division Accuracy ...... 5-39 

14. Check/Adjust High-Speed Magnified Timing 
(C4246, C4247) ............................. 5-39 

15. Check A and B Magnified Timing Accuracy .,. 5-40 

16. Check Delay or Differential Time Accuracy .... 5-41 

17. Check Delay or Differential Time Jitter ....... 5-41 

18. Check/Adjust X Gain (R4381) .............. 5-41 

19. Check X-Y Phasing and Bandwidth .......... 5-42 

20. Check B Ends A ......................... 5-42 

21. Check A Trigger Holdoff . . . . . . . . . . . . . . . . . .. 5-42 

Gates, Calibrator and Ext Z Axis 

1. Check A and B + Gates ................... 5-44 

2. Check/Adjust Calibrator DC Level (R4293) ..... 5-44 

3. Check External Z Axis 5-45 
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POWER SUPPLY 

Equipment Required 

1. Digital Voltmeter 

2. DC Voltmeter 

3. Test Oscilloscope 

4. Autotransformer 

5. 3-lnch Slotted Screwdriver 

See ADJUSTMENT LOCATIONS 1 in the Diagrams section for adjustments and test points (TP). 

NOTE 

After performing the following control settings, con
nect the instrument to a power source through a Vari
able Autotransformer. Set the Autotransformer to 
115 V before turning the instrument on. 

4658 Control Settings 

Power 

Regulating Range Selector 
Line Voltage Selector 
POWER 

Medium 
115 V 
ON 

CRT 

INTENSITY 
FOCUS 
SCALE ILLUM 

As desired 
Best focussed display 
As desired 

Vertical 
(both Channels if applicable) 

VOLTS/DIV 
VOLTS/DIV VAR 
POSITION 
AC-GND-DC 
VERT MODE 
INVERT 
20 MHz BW LIMIT 

Trigger 

5mV 
Calibrated detent 
Midrange 
GND 
CH 1 
Normal (button out) 
Full bandwidth 
(button out) 

(both A and B if applicable) 

LEVEL 

SLOPE 
COUPLING 
SOURCE 
TRIG MODE 

5-6 

As needed for a stable 
display 

+ 
AC 
NORM 
AUTO 

Sweep 

HORIZ DISPLAY A 
DELAY TIME POSITION 
A TIME/DIV 

Fully counterclockwise 
1 ms 

B TIME/DIV 1 ms 
TIME/DIV VAR 
X10 MAG 
POSITION (Horizontal) 
A TRIGGER HOLDOFF 

Calibrated detent 
Off (button out) 
Midrange 
NORM 

1. Check/Adjust Power Supply DC Levels, 
Regulation, and Ripple (R4318) 

NOTE 

Review the information at the beginning of the Adjust
ment Procedure before starting the procedure. 

a. Connect the digital voltmeter common lead to chassis 
ground and the + lead to the test point given in Table 5-2. 
Voltage to be within the given limits. 

Table 5-2 
LOW VOLTAGE POWER SUPPLY LIMITS 

Power Test 
Supply Point Reading Tolerance 

+55V TP4338 +54.62 to +55.39 ±0.7% 

+15V TP4339 +14.75 to +15.26 ±1.7% 

+5V TP4337 +4.92 to +5.09 ±1.7% 

-8V TP4439 -7.86 to -8.14 ±1.7% 

+110V TP4340 +106.7 to +113.3 ±3.0% 

NOTE 

If the adjustment in step 1, part b, is made, the oscillo
scope will require complete recalibration. 
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b. Connect the digital voltmeter common lead to chassis 
ground and + lead to TP4338. ADJUST -+55 V supply 
(R4318) for +55 V. Recheck all supplies according to 
Table5-2. 

c. Connect the test oscilloscope to the indicated test 
point and check the ripple amplitude according to Table 5-3 
while varying the line voltage between 104 V and 126 V. For 
improved resolution when measuring ripple amplitude, use a 
1 X probe and cascaded gain on the test oscilloscope. 

Table 5-3 
TYPICAL LOW VOLTAGE 
POWER SUPPLY RIPPLE 

Typical Ripple 
Power Supply Test Point (Peak-to-Peak) 

+55V TP4338 4mV 

+15V TP4339 2mV 

+5V TP4337 2mV 

-8V TP4439 2mV 

+110 V TP4340 20mV 

Adjustment Procedure 
4658 Service (SN 8060000 & UP) 

d. Return line voltage to 115 V. 

2. Check High Voltage Supply 

a. Connect the dc voltmeter common lead to chassis 
ground and the + lead to TP4129 on the interface board. 
(TP4129 is accessible through a hole in the high voltage 
cover.) 

b. CHECK-High Voltage supply for -2450 V, ±2.2% 
(-2396 V to -2504 V). 

c. Disconnect the dc voltmeter. 
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DISPLAY AND Z AXIS 

Equipment Required 

1. DC Voltmeter 

2. Test Oscilloscope 

3. Time-mark Generator 

4. 50 n Bnc Cable 

5. 50 n Bnc Termination 

6. 10X Probe 

7. 3-inch Slotted Screwdriver 

8. Low-capacitance Slotted Screwdriver 

See ADJUSTMENT LOCATIONS 1 in the Diagrams section for adjustments and test points (TP). 

465B Control Settings 

Power 

Regulating Range Selector 
Line Voltage Selector 
POWER 

INTENSITY 
FOCUS 
SCALE ILLUM 

CRT 

Medium 
115 V 
ON 

As desired 
Best focused display 
Fully counterclockwise 

Vertical 
(both Channels if applicable) 

VOLTS/DIV 
VOLTS/DIV VAR 
POSITION 
AC-GND-DC 
VERT MODE 
INVERT 
20 MHz BW LIMIT 

5mV 
Calibrated detent 
Midrange 
GND 
CH 1 
Normal (button out) 
Full bandwidth 
(button out) 

Trigger 
(both A and 8 if applicable) 

LEVEL 

SLOPE 
COUPLING 
SOURCE 
TRIG MODE 

5-8 

As needed for a stable 
display 

+ 
AC 
NORM 
AUTO 

HORIZ DISPLAY 

Sweep 

A 
DELAY TIME POSITION 
A TIME/DIV 
TIME/DIV VAR 
X10 MAG 
POSITION (Horizontal) 
A TRIGGER HOLDOFF 

Fully Counterclockwise 
X-Y 
Calibrated detent 
Off (button out) 
Midrange 
NORM 

1. Checkl Adjust CRT Grid Bias (R41 09) 

a. Connect the digital voltmeter common lead to chassis 
ground and the + lead to TP4217. (TP4217 is accessible 
through a hole in the high voltage cover.) 

b. Set the INTENSITY control for +20 Von the digital 
voltmeter. 

c. CHECK-Display for a well-defined, low-intensity dot. 
Use FOCUS and ASTIG controls as needed. 

d. ADJUST-CRT Grid, Bias (R4109) for a visible dot, 
then back off control until the dot just disappears. 

2. Checkl Adjust Trace Alignment (TRACE 
ROTATION) 

a. Set: 

A TIME/DIV 
INTENSITY 
SCALE ILLUM 

0.5 ms 
As desired 
As desired 

I 

.
I 
I 
I 
I 
I 
I 
I .1 
I 
I 
I 
I 
I 
I 

.
I 
I 
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I. 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

I. 
I 
I 

b. Position the trace to the center horizontal graticule 
line. 

c. CHECK-Trace is parallel with the center horizontal 
graticule line. 

d. ADJUST-TRACE ROTATION (front panel adjust
ment) to make the trace parallel with the center horizontal 
graticule line. 

3. Check/Adjust Y-Axis Alignment (R4072) 

a. Connect 1 ms time markers from the time-mark gen
erator to the CH 1 input via a 50 n bnc cable and a 50 n bnc 
termination. 

b. Set: 

CH 1 AC-GND-DC DC 
CH 1 VOLTS/DIV 0.1 V 

c. Adjust TIME/DIV VAR control for exactly 1 time 
marker/major division. (Time markers should fill the screen 
vertically. If not, reduce the VOLTS/DIV switch setting.) 

d. CHECK-Display for 0.1 division tilt or less, when 
compared to the center vertical graticule line. 

e. ADJUST -Y-Axis Alignment (R4072) to align center 
time marker with the center vertical graticule line. 

f. INTERACTION-TRACE ROTATION. 

4. Check/Adjust Geometry (R4069) 

a. CHECK-Display for 0.1 div or less, vertical curvature 
of the markers across the graticule area. (Readjust A 
TIME/DIV VAR as needed to maintain exactly 1 marker per 
division.) 

Adjustment Procedure 
4658 Service (SN 8060000 & UP) 

b. ADJUST-Geometry (R4069) for minimum curvature 
of the markers across the graticule area. 

c. INTERACTION-Y-Axis Alignment. 

d. Disconnect the test setup. 

e. Return A TIME/DIV VAR to detent. 

5. Check/Adjust Z-Axis Compensation (C4217) 

a. Set the A TIME/DIV switch to 0.05 /LS. 

b. Connect the 10X probe from the test oscilloscope to 
TP4217. 

c. Adjust the 4658 INTENSITY control for a 15 V display 
on the test oscilloscope. 

d. CHECK-Test oscilloscope display for optimum 
square corner on the unblanking gate (with minimum 
ringing). 

e. ADJUST -Z-Axis Compensation (C4217), with a low
capacitance screwdriver, for the best square corner on the 
unblanking pulse viewed on the test oscilloscope. 

f. Disconnect the test setup. 

g. CHECK-Display for uniform intensity across the 
graticule area (especially the first 2 div of the trace). 

h. READJUST -C4217, if necessary. 
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Adjustment Procedure 
465B Service (SN B060000 & UP) 

VERTICAL 

Equipment Required 

1. Calibration Generator 

2. Test Oscilloscope (only if gain requires complete 
adjustment 

3. Leveled Sine-wave Generator 

4. Two 10X Probes (one should have Scale-factor 
Switching, however an 11 kg resistor may be sub
stituted in step 1, part a). 

5. 50 g Bnc Cable (2 required) 

6. Dual-input Coupler 

7. 2X or 5X Bnc Attenuator 

8. 10X Bnc Attenuator (2 required) 

9. 50 g Bnc Termination (2 required) 

10. Low-capacitance Screwdriver 

11. 3-inch Slotted Screwdriver 

12. Bne-ta-prove tip Adapter 

13. Bne-female-to-coaxial-cable-connector Adapter. 

See ADJUSTMENT LOCATIONS 2 and ADJUSTMENT LOCATIONS 3 in the Diagrams section for adjust-

ments and test points (TP). 

4658 Control Settings 

POWER ON 

Display 

INTENSITY 
FOCUS 
SCALE ILLUM 
ASTIG 

As desired 
For optimum definition 
As desired 
Best defined trace 

Vertical (CH 1 and CH 2) 

VERT MODE CH 1 
POSITION Midrange 
VOLTS/DIV 5 mV 
VOLTS/DIV VAR Calibrated detent 
AC-GND-DC DC 
INVERT 
20 MHz BW LIMIT 

Normal (button out) 
Full bandwidth 
(button out) 

COUPLING 
LEVEL 

Trigger (A and B) 

AC 

SLOPE 
A TRIGGER SOURCE 
B TRIGGER SOURCE 
TRIG MODE 
A TRIGGER HOLDOFF 

5-10 

As needed for stable 
display 

+ 
NORM 
STARTS AFTER DELAY 
AUTO 
NORM 

Sweep (A and B) 

HORIZ DISPLAY A 
A TIME/DIV 1 ms 
B TIME/DIV 1 ms 
TIME/DIV VAR Calibrated detent 
DELAY TIME POSITION Fully counterclockwise 
X10 MAG Off (button out) 
POSITION (Horizontal) Midrange 

1. Check Probe Indicator LED 

a. Connect a 10X probe with a Scale-factor Switching 
connector to CH 1 input (if no Scale-factor Switching probe 
is available, an 11 kg resistor may be used. Connect the 
resistor between ground and the metal coding ring on the 
input connector). 

b. CHECK-5 mV LED is extinguished and 50 mV LED 
is illuminated. 

c. Set VERT MODE switches to display CH 2 and move 
probe to CH 2 input. 

d. CHECK-5 mV LED is extinguished and 50 mV LED 
is illuminated. 

e. Remove 10X probe. 

I 

.
I 
I 
I 
I 
I 
I 
I 

.1 
I 
I 
I 
I 
I 
I 

.
I 
I 
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I. 
I 
I 
I 
I 
I 
I 
I 
Ie 
I 
I 
I 
I 
I 
I 

2. Check Input Coupling (AC-GND-DC) Switches 

a. Connect output of calibration generator to CH 2 input 
via 50 n cable. Set the generator for 20 mV standard ampli
tude output. 

b. Position bottom of display to center horizontal grati
cule line and set CH 2 AC-GND-DC switch to GND. 

c. CHECK-No vertical deflection; trace is at center hor
izontal graticule line. 

d. Set CH 2 AC-GND-DC switch to AC. 

e. CHECK-Display is centered about center horizontal 
graticule line. 

f. Set VERT MODE switches to display CH 1 and move 
test signal to CH 1. 

g. Position bottom of display to center horizontal grati
cule line. 

h. Set CH 1 AC-GND-DC switch to GND. 

i. CHECK-No vertical deflection; trace is at center hori
zontal graticule line. 

J. Set CH 1 AC-GND-DC switch to AC. 

k. CHECK-Display is centered about center horizontal 
graticule line. 

I. Disconnect square-wave signal. 

3. Check ALl Mode 

a. Set: 

VERT MODE 

A TRIGGER LEVEL 

CH 1, CH 2, and 
ALT: OUT 
Fully clockwise 

t b. Position traces about 2 div apart. 

• c. CHECK-Sweeps alternate for all A TIME/DIV 
\ settings except X-Yo 

Adjustment Procedure 
4658 Service (SN 8060000 & UP) 

4. Check CHOP Mode 

a. Set: 

A TIME/DIV 0.5f,/.s 
VERT MODE 
AC-GND-DC (both) 

CH 1, CH 2, and CHOP 
GND 

A TRIGGER COUPLING 
A TRIGGER LEVEL 

HF REJ 
As needed for 
stable display 

b. Position traces about 4 div apart and set A TRIGGER 
LEVEL control for a stable display. 

c. CHECK-Vertical switching transients are completely 
blanked between horizontal chopped segments. 

d. CHECK-Duration of each cycle is approximately 
4 div. 

5. Check BEAM FIND 

a. Push in BEAM FIND button and hold. 

b. CHECK-Trace remains entirely on screen, regard
less of the setting of vertical or horizontal POSITION 
controls. 

c. Release BEAM FIND button. 

6. Check/ Adjust CH 1 Volts/Div Var Balance And 
Var Indicator (R1484) 

a. Position trace to center horizontal graticule line. 

b. CHECK-CH 1 UNCAL LED is illuminated when VAR 
control is out of detent. 

c. CHECK-Trace shift of 0.2 div or less when rotating 
VAR control from one extreme to the other. 

d. ADJUST -CH 1 Var Bal (R1484) for minimum trace 
shift while rotating CH 1 VAR control from one extreme to 
the other. 

e. Return CH 1 VAR control to detent position. 
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Adjustment Procedure 
4658 Service (SN 8060000 & UP) 

7. Check/Adjust CH 1 Position Centering (R1135) 

a. Set: 

CH 1 VOLTS/DIV .2 V 
CH 1 AC-GND-DC AC 
A TIME/DIV 1 ms 

b. Connect leveled sine-wave generator output to CH 1 
input via 50 n bnc cable and 50 n termination. Set the gen
erator for a vertical display of 2.4 div at 50 kHz. 

c. Set CH 1 VOLTS/DIV switch to 20 mV without mov
ing the VAR control. 

d. CHECK-Top of display positions down to center 
horizontal graticule line or below, bottom of display posi
tions up to center horizontal graticule line or above. 

e. ADJUST-CH 1 Position Center (R1135) so display 
positions same distance above and below graticule center 
line. 

f. Disconnect generator. 

8. Check/Adjust CH 2 Volts/Div Var Balance and 
Var Indicator (R1884) 

a. Set VERT MODE switches to display CH 2. 

b. CHECK-CH 2 UNCAL LED is illuminated when VAR 
control is out of detent. 

c. CHECK-Trace shift is 0.2 div or less when rotating 
VAR control from one extreme to the other. 

d. ADJUST -CH 2 Var Bal (R1884) for minimum trace 
shift while rotating CH 2 VAR control from one extreme to 
the other. 

e. Return CH 2 VAR control to detent position. 

9. Check/Adjust CH 2 Invert Balance (R1975) 

a. Set CH 2 AC-GND-DC to GND. 

b. Position trace to center horizontal graticule line and 
push INVERT button in. 

5-12 

c. CHECK-Trace shift is 0.2 div or less when switching 
from normal to inverted. 

d. ADJUST-Invert Bal (R1975) for minimum trace shift. 

I 

.
I 

10. Check/Adjust CH 2 Positon Centering (R1735) I 
a. Set: 

INVERT 
CH 2 VOLTS/DIV 
CH 2 AC-GND-DC 
A TRIGGER LEVEL 

Normal (button out) 
.2V 
AC 
Fully clockwise 

b. Connect leveled sine-wave generator output to CH 2 
input via 50 n bnc cable and 50 n bnc termination. Set the 
generator for a vertical display of 2.4 div at 50 kHz. 

c. Set CH 2 VOLTS/DIV switch to 20 mV without mov
ing VAR control. 

d. CHECK-Top so display positions down to center 
horizontal graticule line or below, bottom of display posi
tions up to center horizontal graticule line or above. 

e. ADJUST -CH 2 Position Center (R1735) so display 
positions same distance above and below graticule line. 

f. Disconnect generator. 

11. Check CH 2 and CH 1 Gate Current 

a. Set: 

AC-GND-DC (both) GND 
VOLTS/DIV (both) 5 mV 

b. Position trace to graticule center and change AC
GND-DC switch to DC. 

c. CHECK-Trace shift is 0.1 div or less, when switching 
between GND and DC. 

d. Set VERT MODE switches to display CH 1. Position 
trace to graticule center and change AC-GND-DC switch to 
DC. 

I 
I 
I 
I 
I 

.1 
I 
I 
I 
I 
I 
, 
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I 
I 
I 
I 
I. 
I 
I 
I 
I 
I 
I 

I. 
I 

e. CHECK-Trace shift is 0.1 div or less, when switching 
between GND and DC. 

f. Set both AC-GND-DC switches to DC. 

12. Check/Adjust Gain (R1482, R2025, R1882) 

NOTE 

It is not always necessary to do a complete readjust
ment to meet instrument gain specifications. Use fol
lowing procedure to determine required adjustments. 

a. Set: 

VERT MODE CH 2 
CH 2 VOLTS/DIV 5 mV 
CH 2 AC-GND-DC DC 

b. Connect calibration generator standard-amplitude 
output to CH 2 input via 50 n bnc cable. Set the generator 
for 20 mV output. 

c. CHECK-Display is 4 div within 3% (4 diY, ± 0.12 div). 

d. Change CH 2 VOLTS/DIV and calibration generator 
settings as shown in Table 5-4 and check that deflection 
accuracy is within 3% for a" VOLTS/DIV settings listed. 

Adjustment Procedure 
4658 Service (SN 8060000 & UP) 

e. Set VERT MODE Switches to display CH 1 and set 
the CH 1 AC-GND-DC switch to DC. 

f. Move the input signal from the CH 2 input connector 
to the CH 1 input connector. 

g. CHECK-that display is 4 div within 3% (4 diY, 
±0.12 div). 

h. Change CH 1 VOLTS/DIV and calibration generator 
settings as shown in Table 5-4 and check that deflection 
accuracy is within 3% for a" VOLTS/DIV settings listed. 

i. If both channels check within 3%, no further vertical 
gain calibration is required. Proceed to step 13. If a check at 
any setting of the VOLTS/DIV switch falls outside the 3% 
accuracy limits, a complete gain adjustment required. Con
tinue with part j of this step. 

J. Set CH 1 VOLTS/DIV switch to 5 mV and set the out
put of the calibration generator to 20 mY. 

k. Set the test OSCilloscopes controls as follows: 

Vertical Mode 
Invert 
Volts/Div (both) 
Triggering 
A Trigger Source 

Add 
On (button in) 
.1 V (with 10X probe) 
Auto (free-running sweep) 
Ext (no trigger 
applied) 

Table 5·4 
VERTICAL DEFLECTION ACCURACY 

Calibration Deflection in Div 
VOLTS/DIV Generator For 3 % Accuracy Reading 

Setting Amplitude Divisions Accuracy In Div 

10mV 50mV 5 ±0.15 div 4.85 to 5.15 

20mV 0.1 V 5 ±0.15 div 4.85 to 5.15 

50mV 0.2V 4 ±0.12 div 3.88 to 4.12 

.1 V 0.5V 5 ±0.15 div 4.85 to 5.15 

.2V 1 V 5 ±0.15 div 4.85 to 5.15 

.5V 2V 4 ±0.12 div 3.88 to 4.12 

1 V 5V 5 ±0.15 div 4.85 to 5.15 

2V 10 V 5 ±0.15 div 4.85 to 5.15 
--.-

5V 20V 4 ±0.12 div 3.88 to 4.12 
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Adjustment Procedure 
4658 Service (SN 8060000 & UP) 

I. Connect two 1 OX probes from the test oscilloscope to 
TP1519 and TP1319 on the 4658 Vertical Preamplifier 
board. Connect the probe ground leads to chassis ground. 

m. CHECK-Signal between TP1519 and TP1319 is 
400 mV peak to peak (4 div). 

n. ADJUST -CH 1 Gain Adjust (R1482) for 400 mV 
peak to peak. 

NOTE 

This is a nominal value for this adjustment. It may be 
reset to obtain correct CH 1 overall gain. 

o. Remove 10X probes from TP1519 and TP1319. 

p. CHECK-that display is 4 div within 3% (4 diY, 
±0.12 div). 

q. ADJUST-Output Gain Adjust R2025 on the Vertical 
Output board for a 4 div display. 

r. Set CH 2 VOLTS/DIV to 5 mV and move the input 
Signal from CH 1 input to CH 2 input. Set the VERT MODE 
switches to display CH 2. 

s. ADJUST -CH 2 Gain Adjust (R1882) for a 4 div 
display. 

t. Repeat parts e through i to recheck the vertical deflec
tion accuracy. 

13. Check CH 1 and CH 2 Volts/Div Var Range 

a. Set VERT MODE switches to display CH 2 and set 
both VOLTS/DIV switches to 10 mV and amplitude calibra
tor for 50 mV signal. 

b. Rotate CH 2 VOLTS/DIV VAR control fully 
counterclockwise. 

c. CHECK-Display reduces to 2 div or less. 

d. Move signal to CH 1 input connector and set VERT 
MODE switches to display CH 1. 
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e. Rotate CH 
counterclockwise. 

VOLTS/DIV VAR control fully 

f. CHECK-Display reduces to 2 div or less. 

g. Return both VOLTS/DIV VAR controls to calibrated 
detent. 

14. Check ADD Mode 

a. Set: 

VOLTS/DIV (both) 
VERT MODE 
INVERT 

5mV 
ADD 
Normal (button out) 

b. Connect calibration generator standard-amplitude 
output to both inputs via 50 n cables and dual-input coupler. 
Set generator output for 10m V . 

c. CHECK-that display of 4 div within 3% (4 diY, 
±0.12 div). 

15. Check Compression and Expansion 

a. Set: 

CH 2 AC-GND-DC 
VERT MODE 

GND 
CH 1 

b. Adjust CH 1 VAR control for a 2 div display, centered 
about center horizontal graticule line. 

c. Position top of display to top graticule line. 

d. CHECK-Display compression or expansion is 0.1 
div or less. 

e. Position bottom of display to bottom graticule line. 

f. CHECK-Display compression or expansion is 0.1 div 
or less. 

g. Set CH 1 VOLTS/DIV VAR control to calibrated 
detent. 

I 

.1 
I 
I 
I 
I 
I 
I 
I .1 
I 
I 
I 
I 
I 
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h. Disconnect generator standard-amplitude output and 
dual-input coupler. 

16. Check/Adjust Low-Frequency Compensation 

a. Set: 

A TIME/DIV 
VERT MODE 
AC-GND-DC (both) 
VOLTS/DIV (both) 
A TRIGGER LEVEL 

0.2 ms 
CH 1 
DC 
5mV 
As needed for stable 
display. 

b. Connect calibration generator fast-rise + output to 
CH 1 input via a 50 f! bnc cable, 10X attenuator, and 50 f! 
bnc termination. 

c. Adjust calibration generator to maintain a 5-div dis
play throughout step 16. 

d. CHECK-Display overshoot or rounding is within 3% 
(5 div, ± 0.15 div) for each A TIME/DIV and generator set
ting given in Table 5-5. 

Table 5-5 
MAXIMUM OVERSHOOT OR ROUNDING 

Calibration Maximum 
Generator A TIME/DIV Overshoot or 

Signal Setting Rounding in Div 

1 kHz .2ms 4.85 to 5.15 

10 kHz 20~s 4.85 to 5.15 

100 kHz 2~s 4.85 to 5.15 

e. If above checks are within 3%, proceed to step 17; if 
not, continue with part f. 

f. Set: 

A TIME/DIV 
VERT MODE 
AC-GND-DC (both) 
VOLTS/DIV 
A TRIGGER LEVEL 

A TRIGGER SLOPE 

0.2ms 
CH 1, CH 2, and ALT 
DC 
5mV 
As needed for stable 
display 
-(minus) 

Adjustment Procedure 
4658 Service (SN 8060000 & UP) 

g. Unplug cable connector from J4387 (Vert Alt Sync 
pulse) and insert plug into bnc-to-cable-connector adapter. 
Connect the square-wave output of low-frequency genera
tor to the bnc-to-cable-connector adapter via a 50 f! bnc 
cable. Set the generator output frequency to 1 kHz and ad
Just CH 1 and CH 2 Vertical POSITION controls for a 6-div 
display. Adjust A TRIGGER LEVEL control for a stable dis
play. Presentation will be a square wave when the CH 1 and 
CH 2 traces alternates at the generator frequency. 

NOTE 

As an alternate signal source, use the fast-rise - (mi
nus) output of the calibration generator. Do not termi
nate the cable and adjust the output amplitude to 
maximum. 

h. ADJUST-Use the settings and adjustments in Table 
5-6 and adjust the Vertical Output for best flat top within 
±3%. 

Table 5-6 
VERTICAL OUTPUT LOW-FREQUENCY 

COMPENSATION 

Square-wave 
Frequency 4658 A TIME/DIV Adjustment 

1 kHz 0.2ms R2448 

10 kHz 20~s R2446 

100 kHz 2 ~s R2436 

R2426 

i. INTERACTION-Repeat 1 kHz, 10kHz, and 100 kHz 
until no further improvement is noted. 

j. Unplug cable connector from bnc-to-cable-connector 
adapter and plug connector back into J4387. 

k. Set: 

A TIME/DIV 
HORIZ DISPLAY 

2 ~s 
ALT 

I. CHECK-TRACE SEP control will move the B trace at 
least ± 4 vertical divisions from the A trace when rotating 
TRACE SEP control to fully clockwise and fully counter
clockwise positions (A trace centered). 

m. CHECK-B trace moves an equal distance above 
and below the A trace ("",4 div). 
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Adjustment Procedure 
4658 Service (SN 8060000 & UP) 

n. ADJUST-Trace Sep Centering R2117 so that the B 
trace moves an equal distance above and below the A Trace 
(=4 div). 

o. Set: 

A TIME/DIV 
VERT MODE 
AC-GND-DC (both) 
VOLTS/DIV (both) 
HORIZ DISPLAY 
A TRIGGER LEVEL 

A TRIGGER SLOPE 

0.2ms 
CH 1 
DC 
5mV 
A 
As needed for stable 
display 

+ 

p. Connect calibration generator fast-rise + output to 
CH 1 input connector via 50 n bnc cable, lOX attenuator, 
and 50 n termination. Set generator frequency to 1 kHz and 
adjust amplitude for a 6-div display. Adjust A TRIGGER 
LEVEL for a stable display. 

q. ADJUST-Use the settings and adjustments in Table 
5-7 to adjust the CH 1 low-frequency compensation for best 
flat top within ± 3%. 

Table 5-7 
CH 1 LOW-FREQUENCY COMPENSATION 

Square-wave 4658 A 
Frequency TIME/DIY Adjustment 

1 kHz 0.2ms Rl176 

10 kHz 20~s Rl185 

100 kHz 2~s R2432 and 
R2426 on 
Vertical Output 
board if needed. 
See Table 5-8.) 

r. Move the input signal from CH 1 input connector to 
CH 2 input connector and set VERT MODE switches to 
display CH 2. 

s. ADJUST-Use the settings and adjustments in Table 
5-8 to adjust the CH 2 low-frequency compensation for best 
flat top within ± 3%. 

t. Disconnect calibration generator fast-rise + output 
from CH 2 input connector. 
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Table 5-8 
CH 2 LOW-FREQUENCY COMPENSATION 

Square-wave 4658 A 
Frequency TIME/DIY Adjustment 

1 kHz 0.2 ms R1580 

10 kHz 20~s R1582 

100 kHz 2~s R2432 and 
R2426 for 
best compromise 
between CH 1 
and CH 2. 

17. Check/Adjust CH 1 Volts/Div Compensation 

NOTE 

C13010, in the CH 1 Preamplifier, is set at the factory 
to give C13010, in the CH 2 Preamplifier, enough 
range to match CH 2 input capacitance with CH 1 
input capacitance. Unless there is a circuit malfunc
tion, the CH 1 C13010 should not need readjustment. 
When adjusting either C13010, or other adjustments 
in this section, if the low-capacity screwdriver con
tains a metal bit, the metal may affect the adjustment. 
Check adjustment after the screwdriver is removed, 
and re-adjust as necessary. 

a. Set: 

VOLTS/DIV (both) 

VERT MODE 
A TIME/DIV 

20 MHz BW LIMIT 

NOTE 

5 mV (see note 
below) 
CH 1 
0.2 ms (see note 
below) 
Limited bandwidth 
(button in) 

In steps 17 and 18, all VOLTS/OIV Checks and Ad
justments require the use of a 10X probe with Scale
factor Switching (preferably the probe supplied as a 
standard accessory with the oscilloscope you are cali
brating). If it is necessary to use a lOX probe without 
Scale-factor Switching, set the VOLTS/OIV knob to 
indicate one-tenth of the setting listed (5 mV instead 
of 50 mV, etc). When adjusting compensation, one ad
justment will affect the waveform front comer, and an
other will affect the flat top. Ignore the front comer 
when making the flat top adjustment and vice-versa. 
The A TlME/OIV switch should be set to 1 ms for the 
flat-top, and to 0.2 ms for front comer checks and 
adjustments. 

I 

.
I 
I 
I 
I 
I 
I 
I 

.1 
I 
I 

• 
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b. Connect a 10X probe to CH 1 input connector (note 
that the VOLTS/DIV Scale-factor LED will now indicate 
50 mV). 

c. Connect calibration generator high-amplitude output 
to tip of the 10X probe via a 2X, 5X, or 10X bnc attenuator 
(depending on generator amplitude) and bnc-to-probe-tip 
adapter. 

d. Set the calibration generator for a 5-div, 1 kHz dis
play; add or remove attenuators or termination as needed to 
maintain a 5-div display throughout steps 17 and 18. 

e. Adjust probe compensation adjustment for best flat 
top waveform. Do not re-adjust probe compensation 
throughout the remainder of steps 18 and 19. 

f. Set CH 1 VOLTS/DIV to 0.1 V. 

g. CHECK-Compensation for all VOLTS/DIV settings 
listed in Table 5-9 for display overshoot, rounding, and flat
top, is within 2% (5 div, ± 0.1 div). If compensation setting is 
within 2%, skip part h; otherwise perform part h. 

h. ADJUST -Any adjustment pair (see Table 5-9) as 
necessary so compensation for all settings of the 
VOLTS/DIV switch is within 2%. 

18. Check/Adjust CH 2 Volts/Div Compensation 

a. Set: 

VERT MODE CH 2 

b. Move the 10X probe connector from the CH 1 input to 
the CH 2 input connector. 

c. Adjust calibration generator for a 5-div, 1 kHz display; 
add or remove attenuators or termination as needed to 
maintain a 5-div display throughout the remainder of this 
step. 

d. CHECK-Display for flat-top waveform within 3% 
(±0.15 div). 

e. ADJUST -C1301 0 in the CH 2 Preamplifier for best 
flat-top waveform using a low-capacitance screwdriver. 

f. Repeat step 17, parts f through h for CH 2. 

Adjustment Procedure 
4658 Service (SN 8060000 & UP) 

g. Disconnect test setup. 

Table 5-9 
VOLTS/DIV COMPENSATION 

Adjust 

TIME/DIV TIME/DIV 
VOLTS/DIV Setting 1 rna 0.2ms 
(10X Scale-factor) Flat Corner 

.1 V C37 C36 

.2V C35 C34 

.5V C33 C32 

1 V Check Check 

2V Check Check 

5V C31 C30 

NOTE 

If the oscilloscope is to be used primarily with a 50 [} 
signal source, more accurate reproduction of the 
waveform front corner may be achieved by calibrating 
with a 50 [} system. To accomplish this, substitute a 
properly terminated 50 [} cable for the 10X probe 
while making the front corner adjustments listed in Ta
ble 5-9. 

19. Check/Adjust CH 2 and Output High
Frequency Compensation 

a. Set: 

VOLTS/DIV 
A TRIGGER SLOPE 
20 MHz BW LIMIT 

5mV 

+ 
Full bandwidth 
(button out) 

b. Connect calibration generator fast-rise + (positive
going) output to CH 2 input connector via a 50 n bnc cable, 
10X bnc attenuator, and 50 n termination. 

NOTE 

Adjustments in steps 19 through 25 interact. Perfor all 
of the checks, but not the adjustments, in these steps 
before making any adjustments (unless calibration is 
being performed after repair or replacement of vertical 
components). 

If all checks are within the given limits, proceed to 
step 26. 

If any of the checks are not within the given limits, 
perform checks and adjustments in steps 19 through 
25, using low-capacitance screwdriver. 

If still not within the given limits-perform steps 6 
through 25. 
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c. Adjust calibration generator output for a 5-div, 
100 kHz display. 

d. Set A TIME/DIV to 0.2 p,s. 

e. CHECK-Flat-top display aberrations are within 4% 
(± 0.2 div). See Figure 5-1 for typical display. 

f. ADJUST -R1685, C1690, R1634, C1643, C2315, 
R2325, R2243, and C2346 for best flat-top waveform with 
fastest rise time. 

g. Connect test setup to fast-rise - (negative-going) 
output of calibration generator. 

h. Set A TRIGGER SLOPE to -. 

i. CHECK-Flat-bottom display aberrations are within 
6% (±3 div). 

NOTE 

If parts f through i do not produce the desired results 
after circuit repairs, refer to Selectable Components 
at the end of the Troubleshooting subsection in the 
Maintenance section of this manual. 

20. Check CH 2 Position Effect 

a. Position bottom of display to top graticule line. 

b. CHECK-that display aberrations are within 8% 
(±0.4 div). 

c. Set A TRIGGER SLOPE to +. 

d. Connect test setup to fast-rise + output of calibration 
generator. 

e. Position top of display to bottom graticule line. 

f. CHECK-that display aberrations are within 6% 
(±0.3 div). 

5-18 
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Figure 5-1. Typical display when high-frequency compensation 
is correctly adjusted. 

21. Check! Adjust CH 1 High-Frequency 
Compensation 

a. Set VERT MODE switches to display CH 1. 

b. Move test signal from CH 2 input to CH 1 input 
connector. 

c. CHECK-Flat-top display aberrations are within 4% 
(± 0.2 div). See Figure 5-1 for typical display. 

d. ADJUST-Rl190, Cl192, R1335, and C1342 for 
best flat-top display. 

e. INTERACTION-It may be necessary to compromise 
Vertical Output adjustment and CH 2 adjustment for best 
high-frequency match between CH 1 and CH 2. 

f. Connect test setup to fast-rise - output of calibration 
generator. 

g. Set A TRIGGER SLOPE to -. 

h. CHECK-Flat-bottom display aberrations are within 
6% (± 0.3 div). 

I 

.
I 

• 
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NOTE 

If parts d through h do not produce the desired results 
after circuit repairs, refer to Selectable Components 
at the end of the Troubleshooting subsection in the 
Maintenance section of this manual. 

22. Check CH 1 Position Effect 

a. Position bottom of display to top graticule line. 

b. CHECK-that display aberrations are within 8% 
(±0.4 div). 

c. Set A TRIGGER SLOPE to +. 

d. Connect test setup to fast-rise + output of calibration 
generator. 

e. Position top of display to bottom graticule line. 

f. CHECK-that display aberrations are within 6% 
(±0.3 div). 

23. Check CH 1 Transient Response 

a. Verify that A TRIGGER SLOPE is set to + and that 
the calibration generator fast-rise + output is connected to 
CH 1 input via a 50 n bnc cable, 10X bnc attenuator, and 
50 n bnc termination. 

b. Adjust generator and add or remove attenuators as 
necessary to maintain a 5-div display throughout the checks 
of the 5 mY, 10 mY, 20 mY, and 50 mV positions of CH 1 
VOLTS/DiV switch. 

c. CHECK-Display flat-top and aberrations are within 
4% (± 0.2 div) for each position of the VOLTS/DIV switch 
given in part b. 

24. Check CH 2 Transient Response 

a. Set VERT MODE switches to display CH 2. 

b. Move test setup to CH 2 input connector. 

I c. Adjust generator and add or remove attenuators as 

• 

necessary to maintain a 5-div display throughout the checks 

I 
of the 5 mY, 10 mY, 20 mV and 50 mV positions of CH 2 
VOLTS/DIV switch. 

I 

Adjustment Procedure 
4658 Service (SN 8060000 & UP) 

d. CHECK-Display flat-top and aberrations are within 
4% (± 0.2 div) for each position of the VOLTS/DIV switch 
given in part c. 

25. Check Bandwidth 

a. Set: 

A TIME/DIV 
CH 2 VOLTS/DIV 

0.2 ms 
5mV 

b. Connect leveled sine-wave generator reference signal 
to CH 2 input via a 50 n bnc cable, 10X attenuator, and 50 n 
termination. 

c. Adjust generator for 5-c1iv display. 

d. Set generator for 100 MHz output frequency. 

e. CHECK-Display amplitude is 3.5 div or more. 

f. Repeat step 25 parts c, d, and e, for 10 mV through 
1 V poSitions of CH 2 VOLTS/DIV switch. 

g. Change VERT MODE switches to display CH 1. Move 
test setup to CH 1 input. 

h. Repeat step 25, parts c, d, and e, for 5 mV through 
1 V positions of CH 1 VOLTS/DIV switch. 

i. Disconnect test setup. 

26. Check Cascaded Gain and Bandwidth 

a. Set: 

VOLTS/DIV (both) 
AC-GND-DC (both) 
VERT MODE 
A TIME/DIV 

5mV 
AC 
CH 2 
1 ms 

b. Connect CH 1 VERT SIGNAL OUT (on 4658 rear 
panel) to CH 2 input connector via 50 n bnc cable and 50 n 
termination. 

c. Connect calibration generator standard-amplitude 
output to CH 1 input connector via 50 n bnc cable. Set gen
erator output to 5 mY. 
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d. CHECK-Display amplitude is 5 div or more. 

e. Remove test setup from CH 1 input. 

f. Connect leveled sine-wave generator reference signal 
output to CH 1 input via 50 (2 bnc cable, 10X attenuator, and 
50 (2 termination. 

g. Adjust generator output for a 5-div display. 

h. Set generator for 50 MHz output frequency. 

i. CHECK-Display amplitude is 3.5 div or more. 

j. Disconnect test setup. 

27. Check Channel Isolation 

a. Set: 

CH 2 VOLTS/DIV 0.2 V 
VERT MODE CH 2 
CH 1 AC-GND-DC GND 

b. Connect leveled sine-wave generator output to CH 2 
input via 50 (2 bnc cable, and 50 (2 termination. 

c. Set generator for 25 MHz and adjust output for a 
2-div display. 

d. Set: 

VOLTS/DIV (both) 
VERT MODE 
A TRIGGER SOURCE 
A TRIGGER LEVEL 

20mV 
CH 1 
CH 2 
As needed for a stable 
display 

e. CHECK-Display amplitude is 0.2 div or less. 

1. Move test setup from CH 2 input to CH 1 input 
connector. 

g. Set: 

CH 1 AC-GND-DC 
CH 2 AC-GND-DC 

5-20 

DC 
GND 

VERT MODE 
A TRIGGER SOURCE 
A TRIGGER LEVEL 

CH 2 
CH 1 
As needed for a stable 
display 

h. CHECK-Display amplitude is 0.2 div or less. 

i. Disconnect test setup. 

28. Check! Adjust Common-Mode Rejection Ratio 
(R1882) 

a. Set: 

VOLTS/DIV (both) 
AC-GND-DC (both) 
A TRIGGER SOURCE 
VERT MODE 
CH 2 INVERT 

20mV 
DC 
NORM 
CH 1 
Inverted (button in) 

b. Connect leveled sine-wave generator output to CH 1 
and CH 2 input connectors via 50 (2 bnc cable, 10X attenua
tor, 50 (2 termination, and dual-input coupler. 

c. Set generator frequency to 20 MHz and adjust output 
for a 6-div display. 

d. Set VERT MODE switches for ADD only (press CH 1 
VERT MODE to remove CH 1 trace from crt display). 

e. CHECK-Display is 0.6 div or less (indicates CMRR 
of at least 10:1 at 20 MHz). 

f. Proceed to part m if the check in part e meets the 
requirements. If the CMRR is less than 10:1, continue with 
this procedure. 

g. Set VERT MODE switches to display CH 1. 

h. Set generator frequency to 50 kHz and adjust output 
for a 6-div display. 

i. Set VERT MODE switches to display ADD only. 

j. ADJUST -CH 2 Gain Adjust (R1882) for minimum dis
play (best CMRR). 

I 

.
I 
I 
I 
I 
I 
I 
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k. Set generator fequency to 20 MHz. 

I. CHECK-Display is 0.6 div or less (indicates CMRR of 
at least 10:1 at 20 MHz). 

m. Press CH 2 INVERT push button to release; discon
nect test setup. 

29. Check Bandwidth Limit Operation 

a. Set: 

20 MHz BW LIMIT 

CH 1 AC-GND-DC 
VERT MODE 

Limited bandwidth 
(button in) 
DC 
CH 1 

b. Connect leveled sine-wave generator reference signal 
output to CH 1 input connector via 50 n bnc cable and 50 n 
termination. 

c. Adjust generator output amplitude for a 6-div display. 

d. Increase generator frequency until display is 4.2 div. 

e. CHECK-Generator output frequency is 16 MHz to 
24 MHz. 

f. Disconnect test setup. 

30. Check/Adjust Trigger View Centering and Gain 
(R7526, R7439) 

a. Set: 

A TRIGGER COUPLING 
A TRIGGER SOURCE 
A TRIGGER LEVEL 
A TIMEJDIV 
VERT MODE 

AC 
EXT 
o 
0.2 ms 
A TRIG VIEW 

b. Connect the calibration generator standard-amplitude 

I 
signal to the A External Trigger input connector via a 50 n 
bnc cable. Set the generator for 0.5 V output. 

I c. CHECK-Display amplitude is 5 div, ±5% (5 div, 
± 0.25 div) and that display will trigger symmetrically within 

• 

one division of the center horizontal graticule line when the 
A TRIGGER SLOPE is switched between + and -. 

I 
I 
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d. ADJUST-Trig View Centering (R7526) to center the 
display about the center horizontal graticule line. 

e. ADJUST -Trig View Gain (R7439) for a 5-div display. 

f. INTERACTION-Between Trig View Centering and 
Trig View Gain adjustments. Repeat both for no visible 
interaction. 

g. Disconnect the calibration generator standard
amplitude signal from the A External Trigger input. 

31. Check/Adjust Trigger View Low-Frequency 
Compensation (C7505, C7506) 

a. Connect the calibration generator high-amplitude out
put to the A External Trigger input connector via a 50 n bnc, 
cable. (Check generator output to see if termination is 
required.) 

b. Set calibration generator for a 5-div display at 1 kHz. 

c. CHECK-Square wave has less than 10% overshoot 
or rounding (± 0.5 div). 

d. ADJUST -C7505 for best flat top on square-wave 
display. 

e. Change A TRIGGER SOURCE to EXT/10 and adjust 
calibration generator output amplitude for a 5-div display. 

f. CHECK-Square wave has less than 10% overshoot 
or rounding (± 0.5 div). 

g. ADJUST -C7506 for best flat top on square-wave 
display. 

h. Remove bnc cable from high-amplitude output on the 
calibration generator. 

32. Check! Adjust Trigger View High-Frequency 
Compensation (C7425, C7529, and R7423) 

a. Set: 

A TIMEJDIV 
A TRIGGER SOURCE 

0.2 "'s 
EXT 
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b. Connect fast-rise + output from calibration generator 
to the A External Trigger input connector via a SO n bnc 
cable and a SO n termination. Set the calibration generator 
to 100 kHz and adjust output amplitude for a S-cliv display. 

c. CHECK-Square-wave front corner has less than 
± 10% aberration (± O.S div). 

d. ADJUST -C742S, R7423, and C7S29 for best front 
corner and square-wave rise time of S ns or less. 

e. Disconnect calibration generator. 

33. Check/Adjust Zero Trigger View Delay (R6011 
and R6152) 

NOTE 

For instruments equipped with DM44 Option, access 
to R6011 and R6152 is through a hole in the DM44 
circuit board. See the DM44 Instruction manual, Test 
Points and Adjustment Location foldout, for the loca
tion of these adjustments. 

a. Set: 

VERT MODE 

HORIZ DISPLAY 
A TIME/DIV 
X10 MAG 
A TRIGGER SOURCE 
A TRIGGER COUPLING 
CH 1 VOLTS/DIV 

5-22 

CH 1 and A TRIG 
VIEW 
A 
0.02 ILS 

On (button in) 
EXT 
AC 
0.1 V 

b. Connect output of sine-wave generator via two bnc 
1's, three 42-inch (equal length) so-n cables, and three 
SO-Q terminations; one to the CH 1 input connector, one to 
the A External Trigger input connector, and one to the B 
External Trigger input connector. Set sine-wave generator 
frequency to 40 MHz and adjust output for a 6-division A 
TRIG VIEW display. Adjust CH 1 VAR and VOL TS/DIV to 
match CH 1 display amplitude to A TRIG VIEW display 
amplitude. 

c. CHECK-Time difference with displays superim
posed in ~0.1S horizontal graticule division. 

d. ADJUST -R6011 for zero time difference between 
CH 1 display and A TRIG VIEW display. 

e. Set: 

HORIZ DISPLAY 
A TIME/DIV 

B TIME/DIV 

B TRIGGER SOURCE 

B TRIGGER COUPLING 

B DLY'D 

0.2 

0.02 
EXT 

AC 

f. CHECK-Time difference with displays superim
posed is ~0.1S horizontal graticule division. 

g. ADJUST -R61S2 for zero time difference between 
CH 1 display and A TRIG VIEW display. 

h. Disconnect test setup. 

REV JUL 1987 
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I Adjustment Procedure 
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I. 
I 

TRIGGERS 

Equipment Required 

1. Leveled Sine-wave Generator 

I 2. Low-frequency Generator 

3. Time-mark Generator 

I 4. Calibration Generator 

5. 50 n Signal Pickoff Unit (Type CT-3) 

I 6. 10X Probe 

7. 42-inch Bnc Cable (2 required) 

I 
See ADJUSTMENT LOCATIONS 2 and 

I ments and test points (TP). 

I 
I. 
I 
I 
I 
I 
I 
I 
I 
.e 
I 

4658 Control Settings 

POWER 

Regulating Range Selector 
Line Voltage Selector 
POWER 

INTENSITY 
FOCUS 
SCALE ILLUM 

CRT 

Medium 
115 V 
ON 

As desired 
Best focused display 
As desired 

Vertical 
(both channels if applicable) 

VOLTS/DIV 
VOLTS/DIV VAR 
POSITION 
AC-GND-DC 
VERT MODE 
INVERT 
20 MHz BW LIMIT 

10mV 
Calibrated detent 
Midrange 
DC 
CH 1 
Off (button out) 
Full bandwidth 
(button out) 

8. Gr-to-bnc-female Adapter 

9. Gr-to-bnc-male Adapter 

10. 10X Bnc Attenuator 

11. 50 n BNC Termination (2 required) 

12. Dual-input Coupler (2 required) 

13. Bnc T Connector 

14. 3-inch Slotted Screwdriver 

ADJUSTMENT LOCATIONS 4 in the Diagrams section for adjust-

Triggering 
(both A and 8 if applicable) 

LEVEL 

SLOPE 
COUPLING 
SOURCE 
TRIG MODE 

Adjust as needed for 
a stable display 

+ 
AC 
NORM 
AUTO 

Sweep 

A HORIZ DISPLAY 
DELAY TIME POSITION 
A TIME/DIV 

Fully counterclockwise 
0.05J.Ls 

B TIME/DIV 
TIME/DIV VAR 
X10 MAG 
POSITION 
A TRIGGER HOLDOFF 

0.05J.Ls 
Calibrated detent 
Off (button out) 
Midrange 
NORM 

1. Check! Adjust A Trigger Sensitivity and TRIG 
LED (R7246) 

a. Connect a 10 MHz signal from the leveled sine-wave 
generator to the A and B External Trigger inputs via a GR
to-bnc-male adapter, CT-3 through output, GR-to-bnc
female adapter, 50 n bnc cable, 10X attenuator, 50 n termi
nation and dual-input coupler. 
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b. Connect CT -3 Sig Out 10% signal to CH 1 and CH 2 
inputs via a SO n termination and a dual-input coupler. 

c. Adjust the leveled sine-wave generator for a 3-div 
display. 

d. Set the CH 1 VOLTS/DIV switch to 0.1 V (0.3-div 
display). 

e. CHECK-Stable display can be obtained by rotating 
A TRIGGER LEVEL control in both + and - slopes. 

f. CHECK-TRIG LED is on when the display is stable. 

g. Set CH 1 VOLTS/DIV switch to S mV and adjust lev
eled sine-wave generator for a 2-div display. 

h. Set CH 1 VOLTS/DIV switch to 0.1 V (0.1-div 
display). 

i. CHECK-Stable display cannot be obtained by rotat
ing A TRIGGER LEVEL control in both + and - slopes. 
Return the A TRIGGER SLOPE control to +. 

J. If the checks in parts c through i meet the require
ments, proceed to step 2. If not, make the following 
adjustments. 

k. Set the CH 1 VOLTS/DIV switch to 10 mV and adjust 
the leveled sine-wave generator for a 2.S-div display. 

I. Set the CH 1 VOLTS/DIV switch to 0.1 V (0.2S-div 
display). 

m. ADJUST -A Trigger Sensitivity (R7246) so display 
can just be triggered by rotating A TRIGGER LEVEL control 
(A TRIGGER SLOPE in +). 

n. Set CH 1 VOLTS/DIV switch to 10 mV and adjust the 
leveled sine-waave generator for a 2-div display. 

o. Set the CH 1 VOLTS/DIV switch to 0.1 V (0.2-div 
display). 

5-24 

p. CHECK-Stable display cannot be obtained by ad
Justing the A TRIGGER LEVEL control in + slope only (
slope is generally slightly more sensitive). 

q. If a stable display can be obtained, then the trigger is 
too sensitive. Adjust A Trigger Sensitivity (R7246) slightly 
so display will just barely not trigger by adjusting the A 
TRIGGER LEVEL control (in + slope only). 

r. Repeat parts k through p until a stable display can be 
obtained on a 0.2S-div display, but not on a 0.2-div display 
(+ slope only). 

s. Repeat checks in parts c through i. 

2. Check! Adjust B Trigger Sensitivity (R7045) 

a. Set: 

HORIZ DISPLAY 
CH 1 VOLTS/DIV 
A TRIGGER LEVEL 
B TRIGGER LEVEL 

BDLY'D 
10mV 
Fully clockwise 
As needed for a stable 
display 

b. Adjust leveled sine-wave generator for a 3-div display. 

c. Set the CH 1 VOLTS/DIV switch to 0.1 V (0.3-div 
display). 

d. CHECK-Stable display can be obtained by rotating 
B TRIGGER LEVEL control in both + and - slopes. 

e. Set CH 1 VOLTS/DIV switch to S mV and adjust the 
sine-wave generator for a 2-div display. 

f. Set the CH 1 VOLTS/DIV switch to 0.1 V (0.1-div 
display). 

g. CHECK-Stable display cannot be obtained by rotat
ing the B TRIGGER LEVEL control in either + or - slope. 
Return B TRIGGER SLOPE control to +. 

h. If check results in parts b through g meet require
ments, proceed to step 3. If not, make the following 
adjustments. 

I 
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i. Set CH 1 VOLTS/DIV switch to 10 mV and adjust lev
eled sine-wave generator for a 2.5-div display. 

j. Set the CH 1 VOLTS/DIV switch to 0.1 V (0.25-div 
display). 

k. ADJUST -8 Trigger Sensitivity (R7045) so display 
can be just triggered by adjusting 8 TRIGGER LEVEL con
trol. (Adjust with 8 TRIGGER SLOPE in +). 

I. Set the CH 1 VOLTS/DIV switch to 10 mV and adjust 
the leveled sine-wave generator for a 2-div display. 

m. Set the CH 1 VOLTS/DIV switch to 0.1 V (0.2-div 
display). 

n. CHECK-Stable display cannot be obtained by ad
justing the 8 TRIGGER LEVEL control (+ slope only). 

o. If stable display can be obtained, then trigger is too 
sensitive. Adjust 8 Trigger Sensitivity (R7045), Slightly so 
display will just barely not trigger by adjusting 8 TRIGGER 
LEVEL control (+ slope only). 

p. Repeat parts i through 0 until stable display can be 
obtained on a 0.25 div display but not on a 0.2 div display 
(+ slope only). 

q. Repeat checks in parts c through g. 

3. Check! Adjust B Trigger Slope Center and Level 
R7042, R7026) 

a. Set: 

8 TRIGGER SOURCE 
TIME/DIV (both) 
8 TRIGGER LEVEL 
CH 1 VOLTS/DIV 
CH 1 AC-GND-DC 

STARTS AFTER DELAY 
10 !J.S 

o 
10mV 
GND 

NOTE 

The B TRIGGER LEVEL control must remain at 0 
throughout this step. 

b. Position the trace to the center horizontal graticule 
line. 

Adjustment Procedure 
4658 Service (SN 8060000 & UP) 

c. Set: 

CH 1 AC-GND-DC 
8 TRIGGER SOURCE 

DC 
NORM 

d. Adjust the leveled sine-wave generator for approxi
mately a 4-div display at 50 kHz. 

e. Switch the 8 TRIGGER SLOPE switch between + 
and -. 

f. CHECK-Display begins at about the same vertical 
point, within 1 div of graticule center, in both + and -
slopes. 

g. ADJUST -8 Slope Center (R7042) for the display to 
start at the same vertical point on the sine wave in both + 
and - slopes (not necessarily the center horizontal graticule 
line). Return 8 TRIGGER SLOPE to +. 

h. ADJUST -8 Trig Level (R7026) to move the starting 
point of the display to the center horizontal graticule line. 

i. INTERACTION-8 Trig Level (R7026) B Slope Center 
(R7042), and 8 Trigger Sensitivity (R7045) will interact. Re
peat these adjustments until no improvement is noted. 

4. Check! Adjust A Trigger Slope Center and Level 
(R7242, R7224) 

a. Set: 

HORIZ DISPLAY A 
A TRIGGER LEVEL 0 

NOTE 

The A TRIGGER LEVEL control must remain at 0 
throughout this step. 

b. Switch the A TRIGGER SLOPE switch between + 
and -. 

c. CHECK-Display begins at about the same vertical 
point, within 1 div of graticule center, in both + and -
slopes. 

d. ADJUST -A Slope Center (R7242) for the display to 
start at the same vertical point on the sine-wave in both + 
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and - slopes (not necessarily the graticule center). Return 
A TRIGGER SLOPE to +. 

e. ADJUST - A Trig Level (R7224) to move the starting 
point of the display to the center horizontal graticule line. 

f. INTERACTION-A Trig Level (R7224), A Trigger Sen
sitivity (R7246), and A Slope Center (R7242) will interact. 
Repeat these adjustments until no improvement is noted. 

5. Check/Adjust A Trigger DC Levels (R1202, 
R1126, R1835) 

a. Set the A TRIGGER COUPLING switch to DC. 

NOTE 

The A TRIGGER LEVEL control must remain at 0 
throughout this step. 

b. CHECK-Start of the display is within 1 div of the 
center horizontal graticule line in both + and - slopes. Re
turn A TRIGGER SLOPE to +. 

c. ADJUST-Norm Trig DC Balance (R1202) to move 
the starting pOint of the display to the center horizontal grat
icule line. 

d. INTERACTION-A and B Trig Level (R7224 and 
R7026) interact with Norm Trig DC Balance (R1202). Re
peat these adjustments until no improvement is noted. 

e. Set the A TRIGGER SOURCE switch to CH 1. 

f. CHECK-Start of the display is within 1 div of the 
center horizontal graticule line in both + and - slopes. Re
turn A TRIGGER SLOPE to +. 

g. ADJUST-CH 1 Trig DC Balance (R1126) to move 
the starting point of the display to the center horizontal grat
icule line. 

h. Set the A TRIGGER SOURCE Switch to CH 2. 

i. CHECK-Start of the display is within 1 div of the cen
ter horizontal graticule line in both + and - slopes. Return 
A SLOPE to +. 
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J. ADJUST -CH 2 Trig DC Balance (R1835) to move the 
starting point of the display to the center horizontal graticule 
line. 

6. Check B Trigger DC Levels 

a. Set: 

HORIZ DISPLAY 
A TRIGGER LEVEL 
B TRIGGER LEVEL 
B TRIGGER COUPLING 
B TRIGGER SOURCE 

B DLY'D 
Fully clockwise 
o 
DC 
NORM 

NOTE 

The B TRIGGER LEVEL control must remain at 0 dur
ing this step. 

b. CHECK-Start of the display is within 1 div of the 
center horizontal graticule line for the following modes: 

B TRIGGER SOURCE 
NORM 
CH 1 
CH 2 

7. Check B Internal 10 MHz Triggering 

a. Set: 

TRIGGER COUPLING 
(both) 

CH 1 VOLTS/DIV 
CH 2 VOLTS/DIV 
A TIME/DIV 
B TIME/DIV 
TRIGGER SOURCE (both) 

AC 

10mV 
0.1 V 
0.2J.Ls 
0.05J.Ls 
NORM 

b. Adjust the leveled sine-wave generator for a 3-div 
(30 mV) display at 10 MHz. 

c. Set the CH 1 VOLTS/DIV switch to 0.1 V (0.3-div 
display). 

d. Adjust the B TRIGGER LEVEL control as needed for 
a stable display. 

e. CHECK-For a stable display, with both + and -
slopes for these modes: 

I 
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f. Set: 

SOURCE 

NORM 
CH 1 
CH 2 

CH 1 VOLTS/DIV 

B TRIGGER 

COUPLING 

AC,DC 
DC,AC 
AC,DC 

B TRIGGER COUPLING 
10mV 
LF REJ 

g. Adjust the leveled sine-wave generator for a 5-div 
(50 mV) display at 10 MHz. 

h. Set the CH 1 VOLTS/DIV switch to .1 V (0.5-div 
display). 

i. Adjust B TRIGGER LEVEL control as needed for a 
stable display. 

J. CHECK-For a stable display, with both + and 
slopes for these modes: 

B TRIGGER SOURCE 

CH 2 
CH 1 

NORM 

k. Set the B TRIGGER COUPLING switch to HF REJ. 

I. CHECK-No stable display for these modes: 

B TRIGGER SOURCE 

NORM 
CH 1 
CH 2 

8. Check A Internal 10 MHz Triggering 

a. Set: 

HORIZ DISPLAY 
A TIME/DIV 
A TRIGGER LEVEL 

CH 1 VOLTS/DIV 

A 
0.05J.l.s 
As needed for a stable 
display 
10mV 

b. Adjust the leveled sine-wave generator for a 3-div 
(30 mV) display at 10 MHz. 

Adjustment Procedure 
465B Service (SN B060000 & UP) 

c. Set the CH VOLTS/DIV switch to .1 V (0.3-div 
display). 

d. Adjust the A TRIGGER LEVEL control as needed for 
a stable display. 

e. CHECK-For a stable display, with both + and -
slopes for these modes: 

f. Set: 

SOURCE 

NORM 
CH 1 
CH 2 

CH 1 VOLTS/DIV 

A TRIGGER 

COUPLING 

AC,DC 
DC,AC 
AC,DC 

A TRIGGER COUPLING 
10mV 
LF REJ 

g. Adjust the leveled sine-wave generator for a 5-div 
(50 mV) display at 10 MHz. 

h. Set the CH 1 VOLTS/DIV switch to .1 V (0.5-div 
display). 

i. Adjust the A TRIGGER LEVEL control as needed for a 
stable display. 

J. CHECK-For a stable display, with both + and -
slopes for these modes: 

A TRIGGER SOURCE 

CH 2 
CH 1 

NORM 

k. Set the A TRIGGER COUPLING switch to HF REJ. 

I. CHECK-No stable display for these modes: 

A TRIGGER SOURCE 

NORM 
CH 1 
CH 2 
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9. Check A External 10 MHz Triggering 

a. Set: 

VOLTS/DIV (both) 
TRIGGER COUPLING 

(both) 
TRIGGER SOURCE 

(both) 

10mV 

AC 

EXT 

b. Adjust the leveled sine-wave generator to maintain a 
5-c1iv display throughout steps 9 and 10. Adjust the A TRIG
GER LEVEL control as needed for a stable display. 

c. CHECK-For a stable display, with both + and -
slopes for these modes: 

A TRIGGER COUPLING 

AC,DC 

d. Set: 

CH 1 VOLTS/DIV 
A TRIGGER COUPLING 

20mV 
LF REJ 

e. Adjust the leveled sine-wave generator for a 5-c1iv 
(100 mV) display at 10 MHz. 

f. Adjust the A TRIGGER LEVEL control as needed for a 
stable display. 

g. CHECK-For a stable display, with both + and -
slopes. 

h. Set the A TRIGGER COUPLING switch to HF REJ. 

i. CHECK-No stable display. 

j. Remove the 10X bnc attenuator from the external trig
ger setup and change the A TRIGGER SOURCE switch to 
EXT/10. 

k. CHECK-No stable display. 

I. Set the A TRIGGER COUPLING switch to LF REJ. 

m. CHECK-For a stable display, with both + and -
slopes. 
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n. Set: 

CH 1 VOLTS/DIV 
A TRIGGER COUPLING 

10mV 
AC 

o. Adjust the leveled sine-wave generator for a 5-c1iv 
(50 mV) display at 10 MHz (0.5 V at the external Trigger 
Input). 

p. CHECK-For a stable display, with both + and -
slopes for these modes: 

A TRIGGER COUPLING 

AC,DC 

10. Check B External 10 MHz Triggering 

a. Set: 

HORIZ DISPLAY 
A TIME/DIV 
B TIME/DIV 

B DLY'D 
0.2 }LS 

0.05 }LS 

b. Reconnect the 10X bnc attenuator to the external trig
ger setup. 

c. CHECK-For a stable display, with both + and _ 

slopes for these modes: 

8 TRIGGERING COUPLING 

AC,DC 

d. Set the CH 1 VOLTS/DIV switch to 20 mV. 

e. Adjust the leveled sine-wave generator for a 5-c1iv 
(100 mV) display at 10 MHz. 

f. Set the B TRIGGER COUPLING switch to LF REJ and 
adjust the B TRIGGER LEVEL control as needed for a sta
ble display. 

g. CHECK-For a stable display, with both + and -
slopes. 

h. Set the B TRIGGER COUPLING switch to HF REJ. 

i. CHECK-No stable display. 

I 

.
I 
I 
I 
I 
I 
I 
I 

.1 
I 

• 
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11. Check B and A External 100 MHz Triggering 

a. Set: 

TRIGGER COUPLING 
(both) 

TRIGGER SOURCE 
(both) 

CH 1 VOLTS/DIV 

AC 

EXT 
50mV 

b. Adjust the leveled sine-wave generator for a 10 MHz 
3-div (150 mV) display. 

c. Change the generator frequency to 100 MHz. Do not 
readjust the generator output signal amplitude. 

d. Press the X10 MAG push button in and use the A and 
B TRIGGER LEVEL controls as needed for a stable display. 

e. CHECK-For a stable display, with 0.1 div or less jit
ter, with + and - slopes for these modes: 

B TRIGGER COUPLING 

AC,DC 

f. Adjust the leveled sine-wave generator for a 6-div 
(300 mV) display at 10 MHz; then change the generator fre
quency to 100 MHz. Do not readjust the signal amplitude. 

g. Set the B TRIGGER COUPLING switch to LF REJ 
and use the A and B TRIGGER LEVEL controls as needed. 

h. CHECK-For a stable display, with 0.1 div or less 
jitter, with both + and - slopes. 

i. Set the B TRIGGER COUPLING switch to HF REJ. 

j. CHECK-No stable display. 

k. Set: 

HORIZ DISPLAY 
A TIME/DIV 
A TRIGGER COUPLING 
A TRIGGER SOURCE 
A TRIGGER LEVEL 

A 
0.05 ~s 
LF REJ 
EXT 
As needed. 

I 
• 

I. CHECK-For a stable display, with 0.1 div or less jit-I ter, with both + and - slopes. 

I 

Adjustment Procedure 
465B Service (SN B060000 & UP) 

m. Set the A TRIGGER COUPLING switch to HF REJ. 

n. CHECK-No stable display. 

o. Set the A TRIGGER COUPLING switch to AC. 

p. Adjust the leveled sine-wave generator for a 3-div 
(150 mV) display at 10 MHz; then change the generator fre
quency to 100 MHz. Do not readjust the signal amplitude. 

q. Use the A TRIGGER LEVEL control as needed for a 
stable display. 

r. CHECK-For a stable display, with 0.1 div or less jit
ter, with both + and - slopes: 

A TRIGGER COUPLING 

AC,DC 

s. Remove the 10X bnc attenuator from the external 
trigger setup and change the A TRIGGER SOURCE switch 
to EXT/10. 

t. Use the A TRIGGER LEVEL control as needed for a 
stable display. 

u. CHECK-For a stable display, with 0.1 div or less 
jitter, with both + and - slopes for these modes: 

A TRIGGER COUPLING 

DC,AC 

v. Adjust the leveled sine-wave generator for a 6-div 
(300 mV) display at 10 MHz; then change the generator fre
quency to 100 MHz. Do not readjust the signal amplitude. 

w. Set the A TRIGGER COUPLING switch to LF REJ 
and use the A TRIGGER LEVEL control as needed for a 
stable display. 

x. CHECK-For a stable display, with 0.1 div or less 
jitter, with both + and - slopes. 

y. Set the A TRIGGER COUPLING switch to HF REJ. 

z. CHECK-No stable display. 
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12. Check A Internal 100 MHz Triggering 

a. Set: 

VOLTS/DIV 
TRIGGER SOURCE 

(both) 
TRIGGER COUPLING 

(both) 

SOmV 

NORM 

AC 

b. Reconnect the 1 OX attenuator to the external trigger 
setup. Adjust the leveled sine-wave generator for a 1.S-div 
display at 100 MHz. 

c. CHECK-For a stable display, with 0.1 div or less jit
ter, with + and - slopes for these modes: 

SOURCE 

NORM 
CH 1 
CH 2 

A TRIGGER 

COUPLING 

AC, LF REJ, DC 
DC, LF REJ, AC 
AC, LF REJ, DC 

d. Set the A TRIGGER COUPLING switch to HF REJ. 

e. CHECK-No stable display. 

13. Check B Internal 100 MHz Triggering 

a. Set: 

HORIZ DISPLAY 
A TIME/DIV 
B TIME/DIV 
A TRIGGER COUPLING 
A TRIGGER SOURCE 

B DLY'D 

0.2~s 

O.OS ~s 
DC 
NORM 

b. CHECK-For a stable display, with 0.1 div or less 
jitter, with + and - slopes, for these modes: 

SOURCE 

NORM 
CH 1 
CH 2 

B TRIGGER 

NOTE 

COUPLING 

AC,LF REJ, DC 
DC, LF REJ, AC 
AC, LF REJ, DC 

It may be necessary to adjust both A and B TRIGGER 
LEVEL controls to obtain the most stable display at 
higher frequencies in B sweep. 
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c. Set the B TRIGGER COUPLING switch to HF REJ. 

d. CHECK-No stable display. 

14. Check A and B High-Frequency Reject 
Triggering 

a. Set: 

HORIZ DISPLAY 
TIME/DIV (both) 
X/10 MAG 
TRIGGER COUPLING 

(both) 
TRIGGER SOURCE 

(both) 
CH 1 VOLTS/DIV 
CH 2 VOLTS/DIV 
VERT MODE 

A 
10 ~s 
Off (button out) 

HF REJ 

NORM 
.1 V 
10mV 
CH 2 

b. Adjust leveled sine-wave generator for a S-div (SO mV) 
display at SO kHz. 

c. Set the CH 2 VOLTS/DIV switch to .1 V. Adjust A 
TRIGGER LEVEL control for stable display. 

d. Adjust leveled sine-wave generator for 1 MHz and 
press the X 10 MAG push button in. 

e. CHECK-No stable display with the A TRIGGER 
SOURCE switch in NORM, CH 1, or CH 2. 

f. Set: 

A TRIGGER LEVEL 
HORIZ DISPLAY 

Fully clockwise 
B DLY'D 

g. CHECK-No stable display with the B TRIGGER 
SOURCE switch in NORM, CH 1, or CH 2. 

15. Check Single Sweep 

a. Set: 

HORIZ DISPLAY 
CH 1 VOLTS/DIV 
VERT MODE 
X10 MAG 

A 
SOmV 
CH 1 
Off (button out) 

I 

.
I 
I 
I 
I 
I 
I 
I 

.1 

• 

I 
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I 

I. 
I 
I 

A TRIGGER 

COUPLING 
SOURCE 
LEVEL 
SLOPE 

AC 
NORM 
o 
+ 

b. Adjust the leveled sine-wave generator for a 1-div dis
play at 50 kHz and adjust the A TRIGGER LEVEL control so 
the display is just triggered. 

c. Set: 

TIME/DIV (both) 
CH 1 AC-GND-DC 
A TRIG MODE 

10 ms 
GND 
SINGL SWP (push in) 

d. CHECK-READY LED illuminates. 

e. Set the CH 1 AC-GND-DC switch to DC. 

f. CHECK-A single sweep occurs and the READY LED 
goes out. 

g. Press the SINGL SWP push button in. 

h. CHECK-A single sweep occurs each time the SINGL 
SWP push button is depressed. 

i. Remove the test setup. 

16. Check 60 Hz Internal Triggering 

a. Set: 

TIME/DIV (both) 
TRIGGER MODE 
CH 1 VOLTS/DIV 

5 ms 
NORM 
10mV 

b. Connect the low-frequency generator signal to the CH 
1 input via a 50 {1 bnc cable, bnc T and 50 {1 bnc termination. 
From bnc T, connect a 50 n bnc cable and 50 {1 bnc termina
tion to the B External Trigger input. 

c. Adjust the low-frequency generator for a 3-div 
(30 mV) display at 60 Hz. 

d. Set the CH 1 VOLTS/DIV switch to .1 V (0.3-div 
display). 

Adjustment Procedure 
4658 Service (SN 8060000 & UP) 

e. CHECK-For a stable display, with both + and -
slopes for these modes: 

TRIGGER COUPLING 

AC,DC 

f. Set: 

CH 1 VOLTS/DIV 
A TRIGGER COUPLING 

10mV 
HF REJ 

g. Set the low-frequency generator for a 5-div (50 mV) 
display at 60 Hz. 

h. Set the CH 1 VOLTS/ON switch to 0.1 V (0.5-div 
display). 

i. CHECK-For a stable display, with both + and -
slopes. 

j. Set the A TRIGGER COUPLING switch to LF REJ. 

k. CHECK-No stable display. 

I. Set: 

A TRIG MODE 
A TRIGGER LEVEL 
A TIME/DIV 
B TIME/DIV 
B TRIGGER SOURCE 
B TRIGGER COUPLING 
HORIZ DISPLAY 
CH 1 VOLTS/DIV 

AUTO 
Fully clockwise 
10 ms 
5ms 
NORM 
HF REJ 
B DLY'D 
0.1 V 

m. CHECK-For a stable display, with both + and -
slopes. 

n. Set the B TRIGGER COUPLING switch to LF REJ. 

o. CHECK-No stable display. 

p. Set: 

CH 1 VOLTS/DIV 
B TRIGGER COUPLING 

10mV 
AC 
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Adjustment Procedure 
4658 Service (SN 8060000 & UP) 

q. Set the low-freuqency generator for a 3-div (30 mV) 
display at 60 Hz. 

r. Set the CH 1 VOLTS/DIV switch to 0.1 V and use the 
8 TRIGGER LEVEL control as needed for a stable display. 

s. CHECK-For a stable display, with both + and -
slopes for these modes: 

8 TRIGGER COUPLING 

AC,DC 

17. Check 60 Hz External Triggering 

a. Set: 

B TRIGGER COUPLING 
CH 1 VOLTS/DIV 

AC 
10mV 

b. Adjust the low-frequency generator for a 5-div 
(50 mV) display at 60 Hz. 

c. Set the B TRIGGER SOURCE switch to EXT. 

d. CHECK-For a stable display, with both + and -
slopes for these modes: 

8 TRIGGER COUPLING 

AC, HF REJ, DC 

e. Set the B TRIGGER COUPLING switch to LF REJ. 

f. CHECK-No stable display. 

g. Move the signal cable from the B External Trigger in
put to the A External Trigger input. 

h. Set: 

HORIZ DISPLAY 
A TIME/DIV 
A TRIGGER COUPLING 
A TRIG MODE 
A TRIGGER SOURCE 
A TRIGGER LEVEL 

A 
5ms 
AC 
NORM 
EXT 
As needed 

i. CHECK-For a stable display, with both + and -
slopes for these modes: 
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A TRIGGER COUPLING 

AC, HF REJ, DC 

j. Set the A TRIGGER COUPLING switch to LF REJ. 

k. CHECK-No stable display. 

18. Check A and B External Trigger Level Ranges 

a. Set: 

TRIGGER COUPLING 
(both) 

TRIGGER SLOPE 
(both) 

CH 1 VOLTS/DIV 
HORIZ DISPLAY 
A TRIG MODE 
A TIME/DIV 

AC 

+ 
1 V 
A 
AUTO 
1 ms 

b. Remove the 50 n termination and adjust the low
frequency generator for a 4-div (4 V) display at 1 kHz. 

c. CHECK-Display is triggered along the positive slope 
of the waveform as the A TRIGGER LEVEL control is 
rotated. 

d. CHECK-Display is not triggered (free runs) at either 
extreme of rotation. 

e. Set the A TRIGGER SLOPE switch to -. 

f. CHECK-Display is triggered along the negative slope 
of the waveform as the A TRIGGER LEVEL control is 
rotated. 

g. CHECK-Display is not triggered (free runs) at either 
extreme of rotation. 

h. Move the low-frequency generator signal from the A 
External Trigger input to the B External Trigger input. 

i. Set: 

A TRIGGER LEVEL 
HORIZ DISPLAY 

Fully counterclockwise 
B DLY'D 

I 

.
I 
I 
I 
I 
I 
I 
I 
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I. 
I 
I 
I 
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I 
I 
I 

I. 
I 
I 

j. CHECK-Display is triggered along the positive slope 
of the waveform as the 8 TRIGGER LEVEL control is 
rotated. 

k. CHECK-Display is not triggered (not visible) at either 
extreme of rotation. 

I. Set the 8 TRIGGER SLOPE switch to -. 

m. CHECK-Display is triggered along the negative 
slope of the waveform as the 8 TRIGGER LEVEL control is 
rotated. 

n. CHECK-Display is not triggered (not visible) at either 
extreme of rotation. 

o. Disconnect the test setup. 

p. Set: 

HORIZ DISPLAY 
A TRIGGER SOURCE 
CH 1 VOl TS/DIV 
CH 1 VOLTS/DIV VAR 
A TRIGGER COUPLING 

A 
EXT/10 
5V 
Fully counterclockwise 
AC 

q. Connect the calibration generator standard-amplitude 
output to the CH 1 input via a 50 n bnc cable and bnc T. 
Connect the bnc female connection to A External Trigger 
input via a 50 n bnc cable. Adjust the generator output to 
50V. 

NOTE 

The range of the A LEVEL control with the A 
SOURCE switch in EXT/10 is ±20 V (40 V peak-to
peak) or greater. The applied signal is 50 V peak-to
peak. Therefore, untriggered operation at both 
extremes of the A TRIGGER LEVEL control is not 
required. 

r. CHECK-Display is triggered along the negative 
slopes of the waveform as the A TRIGGER LEVEL control 
is rotated. 

s. Set the A TRIGGER SLOPE switch to +. 

t. CHECK-Display is triggered along the positive slope 
of the waveform as the A TRIGGER LEVEL control is 
rotated. 

Adjustment Procedure 
4658 Service (SN 8060000 & UP) 

u. Disconnect the test setup. 

19. Check Line Triggers 

a. Set: 

CH 1 VOLTS/DIV and VAR as required. 

MODE 
COUPLING 
SOURCE 
SLOPE 

A TRIGGER 

AUTO 
AC 
LINE 

+ 

b. Connect a 10X probe from the CH 1 input to a line
frequency source. 

c. CHECK-For a stable display, starting on the 
positive-going slope. 

d. Set the A TRIGGER SOURCE switch to -. 

e. CHECK-For a stable display, starting on the nega
tive-going ~Iope. 

f. Disconnect probe from the line-frequency source; then 
from the 4658. 

20. Check NORM A Trigger Mode 

a. Set: 

A TIME/DIV 
CH 1 VOLTS/DIV 
CH 1 VOLTS/DIV VAR 

1 ms 
.5V 
Calibrated detent 

A TRIGGER 

SLOPE 
SOURCE 
COUPLING 
MODE 

+ 
NORM 
AC 
AUTO 

b. Connect time-mark generator to the CH 1 input via a 
50 n bnc cable and 50 n bnc termination. Adjust generator 
for 0.1 s time markers. 

c. CHECK-Display can be triggered by adjusting the A 
TRIGGER LEVEL control. 
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d. Set the A TRIG MODE switch to NORM. 

e. CHECK-Display is triggered. 

f. Set the CH 1 AC-GND-DC switch to GND. 

g. CHECK-No display is visible. 
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21. Check AUTO Recovery Time 

a. Set: 

CH 1 AC-GND-DC 
A TRIG MODE 

DC 
AUTO 

b. CHECK-Display is triggered. 

c. Set the time-mark generator for 0.5 s time markers. 

d. CHECK-Display cannot be triggered (free runs). 

e. Disconnect the time-mark generator. 

I 

.
I 
I 
I 
I 
I 
I 
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I 
I 
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Adjustment Procedure 
4658 Service (SN 8060000 & UP) 

IMPORTANT NOTE 

FOR OSCILLOSCOPES WITH DIGITAL MULTIMETERS ATTACHED, REFER TO THE CALIBRATION SECTION 
OF THE DIGITAL MULTIMETER MANUAL AT THIS POINT. ON COMPLETION OF THE CALIBRATION 
SECTION IN THE OM MANUAL, RETURN TO THIS MANUAL AND COMPLETE STEPS 18 & 19 IN THE HORI
ZONTAL SECTION AND THEN CONTINUE ON TO THE NEXT SECTION. 

FOR OSCILLOSCOPES WITHOUT DIGITAL MULTIMETERS, CONTINUE WITH THIS SECTION OF THIS 
MANUAL. 

Equipment Required 

1. Test Oscilloscope 

2. Time-mark Generator 

3. 50 n Bnc Cable 

4. Leveled Sine-wave Generator 

See ADJUSTMENT LOCATIONS 1 and 

adjustments and test points (TP). 

4658 Control Settings 

HORIZONTAL 

5. 50 n Bnc Termination 

6. 3-lnch Slotted Screwdriver 

7. Low-capacitance Slotted Screwdriver 

8. Dual-input Coupler 

ADJUSTMENT LOCATIONS 5 in the Diagrams section for 

Triggering 
(both A and 8 if applicable) 

Power 

Regulating Range Selector 
Line Voltage Selector 
POWER 

Medium 
115 V 
ON 

LEVEL As needed for a stable 
display 

INTENSITY 
FOCUS 
SCALE ILLUM 
B INTENSITY 

CRT 

As desired 
Best focused display 
As desired 
As desired 

Vertical 
(both Channels if applicable) 

VOLTS/DIV 
VOLTS/DIV VAR 
POSITION 
AC-GND-DC 
VERT MODE 
INVERT 
20 MHz BW LIMIT 

0.5 V 
Calibrated detent 
Midrange 
DC 
CH 1 
Off (button out) 
Full bandwidth 
(button out) 

SLOPE 
COUPLING 
A SOURCE 
B SOURCE 
A TRIG MODE 

+ 
AC 
EXT 
STARTS AFTER DELAY 
AUTO 

HORIZ DISPLAY 

Sweep 

ALT 
DELAY TIME POSITION 
A TIME/DIV 
B TIME/DIV 
TIME/DIV VAR 
X10 MAG 
POSITION 
A TRIGGER HOLDOFF 
TRACE SEP 

1.00 
1 ms 
5~s 

Calibrated detent 
Off (button out) 
Midrange 
NORM 
As needed for ALT 
display trace sep
aration. 

5-35 

Scan by Zenith



Adjustment Procedure 
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1. Check! Adjust Sweep Start and A Sweep 
Calibration (R4570, R6053) 

a. Connect 1 ms time markers to the CH 1 input from 
the time-mark generator via a 50 n bnc cable and a 50 n 
termination. Connect + Trigger Out from the time-mark 
generator to the A External Trigger input via a 50 n bnc 
cable and a 50 n termination. 

b. CHECK-Intensified portion of the sweep begins at 
the second time marker. (It may be necessary to readjust 
the INTENSITY and B INTENSITY controls, so that the in
tensified portion of the sweep is visible.) 

c. ADJUST -Sweep Start (R4570) so the intensified 
portion of the sweep begins at the start of the second time 
marker and the pulse displayed on B DL Y' 0 trace starts at 
the beginning of the sweep. 

d. Set the DELAY TIME POSITION dial to 9.00. 

e. CHECK-Intensified portion of the sweep begins at 
the tenth time marker. 

f. ADJUST -A Sweep Cal (RS053) so the intensified 
portion of the sweep begins at the start of the tenth time 
marker and the pulse displayed on B DLY'D trace starts at 
the beginning of the sweep. 

g. INTERACTION-Between Sweep Start and A Sweep 
Cal adjustments. Repeat both until no further improvement 
is noted. 

2. Check Delay or Differential Time Linearity 

a. Set the DELAY TIME POSITION dial to position the 
tenth time marker to the beginning of the sweep. 

b. Note the reading on the DELAY TIME POSITION dial. 

c. Adjust the DELAY TIME POSITION dial so the ninth 
time marker is at the beginning of the sweep. 

d. CHECK-DELAY TIME POSITION dial for a differ
ence in reading of 1.00, ± 0.01 (0.99 to 1.01) than the read
ing noted in part c. 

5-36 

NOTE 

1 div of the DELAY TIME POSITION dial is one com
plete revolution of the inner knob, 0.01 div is one mi
nor division of the inner knob. 

e. Rotate the DELAY TIME POSITION dial to position 
each successive time marker to the beginning of the sweep. 

f. CHECK-DELAY TIME POSITION dial for a differ
ence in reading of 1.00, ± 0.01 (0.99 to 1.01) than the adja
cent time marker. 

3. Check! Adjust Horizontal Amplifier Gain (R4373, 
R4274) 

a. Set: 

HORIZ DISPLAY 
TIME/DIV (both) 
DELAY TIME POSITION 

A 
1 ms 
Fully counterclockwise 

b. Select 1 ms time markers from the time-mark 
generator. 

c. CHECK-Display for 1 marker/div, ±2% (±0.2 div at 
the eleventh time marker). 

d. ADJUST -X1 Gain (R4274) for exactly 1 marker/div. 

e. Select 0.1 ms time markers from the time-mark 
generator. 

f. Press X10 MAG push button in. 

g. CHECK-X10 MAG LED is on when the X10 MAG 
push button is in. 

h. CHECK-1 marker/div, ±3% (±1 1/2 minor div at 
the eleventh time marker). 

i. ADJUST -X1 0 Gain (R4373) for exactly 1 time 
marker/div. 

I 

.
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4. Check Sweep Linearity 

a. CHECK-Linearity over any 2 div of the magnified 
sweep to be within 0.1 div. 

b. Release the X10 MAG push button. 

c. Select 1 ms time markers from the time-mark 
generator. 

d. CHECK-Linearity over any 2 div of the sweep to be 
within 0.1 div. 

5. Check/Adjust Magnifier Centering (R4253) 
and Registration (R4275) 

a. Push the X10 MAG push button in. 

b. Press BEAM FIND push button in. 

c. CHECK-Display is centered horizontally. 

d. ADJUST-Horizontal DC Centering (R4253) to hori
zontally center the display. 

e. Release BEAM FIND push button. 

f. Select 5 ms time markers from the time-mark 
generator. 

g. Position the middle time marker to the center vertical 
graticule line. 

h. Release the X10 MAG push button. 

i. CHECK-Middle marker is within 0.2 div of the center 
vertical graticule line. 

j. ADJUST -Magnifier Retgistration (R4275) to position 
the middle time marker to the center vertical graticule. 

I 
I 
I 

• 
k. Repeat parts c through j until no horizontal shift is I observed between X10 MAG in and X10 MAG out. 

I 
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6. Check/ Adjust B Sweep Calibration (R6052) 

a. Set: 

DELAY TIME POSITION 
HORIZ DISPLAY 

Fully counterclockwise 
B DLY'D 

A TIME/DIV 2ms 
B TIME/DIV 1 ms 
X10 MAG Off (button out) 

b. Select 1 ms time markers from the time-mark 
generator. 

c. CHECK-Display for 1 time marker/div, ±2% (1 mi
nor division at the eleventh time marker). 

d. ADJUST -B Sweep Cal (R6052) for exactly 1 time 
marker/div. 

7. Check A Sweep Length 

a. Set: 

TIME/DIV (both) 
HORIZ DISPLAY 

b. Select 5 ms time markers. 

1 ms 
A 

c. Position the third time marker horizontally to the cen
ter vertical graticule line. 

d. CHECK-Display extends to the right of the center 
vertical graticule line 1 div (± 0.5 div). 

8. Check Variable Time/Division 

a. Set the A TIME/DIV switch to 2 ms. 

b. Select 5 ms time markers from the time-mark 
generator. 

c. CHECK-At least 1 time marker/div can be obtained 
by adjusting the TIME/DIV VAR control. 

d. CHECK-UNCAL LED comes on when the TIME/DIV 
VAR control is out of the detent position. 

e. Return the TIME/DIV VAR control to the detent 
position. 
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9. Check Horizontal Position Range 

a. Turn the Horizontal POSITION control fully clockwise. 

b. CHECK-Start of sweep is to the right of the center 
vertical graticule line. 

c. Turn the Horizontal POSITION control fully 
counterclockwise. 

d. CHECK-End of sweep is to the left of the center 
vertical graticule line. 

NOTE 

Horizontal POSITION control is a combined Coarse 
and Fine position control mounted on the same shaft 
in a mechanical arrangement that allows the Fine p0-

sition potentiometer to rotate approximately 1/4 turn 
(1/B turn in either direction from midrange) before the 
Coarse position control potentiometer is engaged. 

e. Rotate the horizontal POSITION control through its 
Fine range. 

f. CHECK-Horizontal POSITION control Fine range will 
position the sweep approximately O.S div. 

10. Check/Adjust A 10 #LS Timing (C6002) 

a. Set: 

DELAY TIME POSITION 1.00 
A TIME/DIV 10 p,s 
B TIME/DIV 1 p,s 

b. Select 10 p,s time markers from the time-mark 
generator. 

c. CHECK-Display for 1 time marker/div, ±2% (1 mi
nor division at the eleventh time marker). 

d. ADJUST -10 p,S timing (C6002), with a low capaci
tance screwdriver, for exactly 1 time marker/div. 

e. Set the HORIZ DISPLAY switch to B DLY'D and B 
TRIGGER SOURCE to STARTS AFTER DELAY. 
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f. Horizontally position the displayed marker to align it 
with a vertical graticule line. 

g. Set DELAY TIME POSITION to 9.00. 

h. ADJUST -10 p,s timing (C6002) with a low capaci
tance screwdriver, so the displayed marker is aligned with 
the same vertical graticule line as in part f. 

i. Repeat parts f through h until no error exists between 
a DELAY TIME POSITION dial setting of 1.00 and 9.00. 

11. Check/Adjust A Sweep High-Speed Timing 
(C6015) 

a. Set: 

DELAY TIME POSITION 
B TRIGGER SOURCE 
A TIME/DIV 
B TIME/DIV 
HORIZ DISPLAY 

1.S0 
STARTS AFTER DELAY 
O.S p,S 
O.OS p,S 
A 

b. Select O.S p,S time markers from the time-mark 
generator. 

c. CHECK-Display for 1 time marker/div, ±2% (1 mi
nor division at the eleventh time marker). 

d. ADJUST -A High-Speed Timing (C601S), with the 
low-capacitance screwdriver, for exactly 1 time marker/div. 

e. Switch the HORIZ DISPLAY switch to B DLY'D. 

f. Use Horizontal POSITION control to position the dis
played marker so it is aligned with the center vertical grati
cule line. 

g. Set DELAY TIME POSITION to 8.50. 

h. CHECK-Displayed time marker aligns with the cen
ter vertical graticule line. 

i. ADJUST -A High-Speed Timing (C601S), with a low
capacitance screwdriver, so the displayed marker is aligned 
with the center vertical graticule line. 

I 

.
I 
I 
I 
I 
I 
I 
I 

.1 

• 

I 
I 
I 
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I 
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I 
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j. INTERACTION-Between the two positions of the 
DELAY TIME POSITION dial when adjusting C6015. Com
promise the adjustments as necessary to achieve correct 
timing. 

12. Check/Adjust B Sweep High-Speed Timing 
(C6041) 

a. Set: 

DELAY TIME POSITION 
HORIZ DISPLAY 
B TRIGGER SOURCE 
A TIME/DIV 
B TIME/DIV 

Fully counterclockwise 
B DLY'D 
NORM 
1 /-LS 
0.5 ILS 

b. Adjust the A and B TRIGGER LEVEL controls for a 
stable display. 

c. CHECK-Display for 1 time marker/div, ±2% (1 mi
nor division at the eleventh time marker). 

d. ADJUST -B High-Speed Timing (C6041), with a low 
capacitance screwdriver, for exactly 1 time marker/div. 

13. Check A and B Time/Division Accuracy 

a. CHECK-Using the B TIME/DIV switch and the time
mark generator settings given in Table 5-10, check B sweep 
timing is within 0.2 div, over the first 10 div of the display. 

b. Set the HORIZ DISPLAY switch to A. 

c. CHECK-Using the A TIME/DIV switch and the time
mark generator settings given in Table 5-10 check A sweep 
timing within 0.2 div, over the first 10 div of the display. 

14. Check/Adjust High-Speed Magnified Timing 
(C4246, C4247) 

a. Set: 

HORIZ DISPLAY 
Xl0 MAG 
Horizontal POSITION 
A and B TIME/DIV 

A 
Xl0 (button in) 
Midrange (as required) 
0.05/-Ls 

b. Select 5 ns time markers from the time-mark 
generator. 

Adjustment Procedure 
465B Service (SN B060000 & UP) 

Table 5-10 
A AND B TIMING ACCURACY 

A and B 
TIME/DIV 

Switch 
Setting 

0.02/-Ls 
0.05 ILS 
0.1 ILS 
0.2/-Ls 

0.5/-Ls 
1 ILS 
2 ILS 

5 ILS 
lOlLs 
20 ILS 

50/-Ls 
0.1 ms 
0.2 ms 

0.5ms 
1 ms 
2ms 

5ms 
10 ms8 

20 ms8 

50 ms8 

Time-mark 
Generator 

Output 

20 ns 
50 ns 
0.1 ILS 
0.2/-Ls 

0.5/-Ls 
1 ILS 
2/-Ls 

5 ILS 
10 ILS 
20 ILS 

50/-Ls 
0.1 ms 
0.2ms 

0.5ms 
1 ms 
2ms 

5ms 
10ms 
20ms 

50ms 

A SWEEP ONLY 

0.1 s 
0.1 s 
0.5 s 

CRT Display 
(Markers/ 
Division) 

1 
1 
1 
1 

1 
1 
1 

1 
1 
1 

1 
1 
1 

1 
1 
1 

1 
1 
1 

1 

·Swltch A TRIG MODE to NORM below 5 ma div. 

c. Set CH 1 VOLTS/DIV for at least a 4-div display. 

d. CHECK-for a display of 1 time marker/div, ±3% 
(± 1 1/2 minor div at the eleventh time marker). 

e. ADJUST -C4246 and C4247 equally for 1 time 
marker/div over the entire 10 div. 

f. Set A and B TIME/DIV to 0.02 /-LS. 

5-39 

Scan by Zenith



Adjustment Procedure 
465B Service (SN B060000 & UP) 

g. Press BEAM FIND push button in. 

h. CHECK-Display is centered horizontally. 

i. ADJUST -Horizontal DC Centering R4253 to horizon
tally center the compressed display. (Recheck Magnifier 
Registration if this adjustment is made.) 

j. Release BEAM FIND push button. 

k. ADJUST -C4246 for 2 time marker/5 div over the en
tire 10 div (adjust Horizontal POSITION control as 
necessary). 

I. Set A and B TIME/DIV switch to 0.05 p.S. 

m. ADJUST -C4247 for 1 time marker div over the en
tire 1 0 divisions. 

n. Repeat part f and parts k through m for best timing on 
0.05 p'S and 0.02 p'S ranges until no further improvement is 
obtained. 

15. Check A and B Magnified Timing Accuracy 

a. CHECK-Using the A TIME/DIV switch settings and 
the time-mark generator settings given in Table 5-11 check 
A magnified sweep timing is within 0.3 div over the center 10 
div of the magnified display. Note the portions of the total 
magnified sweep length to be excluded from the 
measurement. 

b. Set the HORIZ DISPLAY switch to B DLY'D. 

c. CHECK-Using the B TIME/DIV switch and the time
mark generator settings given in Table 5-11 check B magni
fied sweep timing, within 0.3 div over the center 10 div of the 
magnified display. Note the portions of the total magnified 
sweep length to be excluded from the measurement. 

NOTE 

If the start or end of the non-excluded magnified 
sweep exhibits a non-linearity that results in sweep 
timing outside the 0.3 div limit, refer to Selectable 
Components, under Troubleshooting in the Mainte
nance section, for selection of R4268, R4165 or 
R4363. 
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d. Release the X10 MAG push button. 

A and B 
TIME/ 
DIV 

Switch 
Setting 

0.02p.s 

0.05p.s 

0.1 p'S 

0.2p.s 

0.5p.s 
1 P.s 
2p.s 

5p.s 
10 P.s 
20p.s 

50p.s 
0.1 ms 
0.2ms 

0.5 ms 
1 ms 
2ms 

5ms 
10 msB 

20 msB 

50msB 

Table 5-11 
A AND B MAGNIFIED ACCURACY 

Time- CRT 
mark Display 

Generator (Markers/ 
Output Division) 

5 ns 3 markers 
per 5 div 

5 ns 1 

10 ns 1 

20 ns 1 

50 ns 1 
0.1 p'S 1 
0.2p.s 1 

0.5 p'S 1 
1 P.s 1 
2 p'S 1 

5p.s 1 
10 p'S 1 
20p.s 1 

50p.s 1 
0.1 ms 1 
0.2ms 1 

0.5 ms 1 
1 ms 1 
2ms 1 

5ms 1 

A SWEEP ONLY 

10ms 
20ms 
50ms 

1 
1 
1 

Portions of 
Total Mag-

nified Sweep 
Length to 

Exclude from 
Measurement 

First and last 
25 div 

First and last 
10 div 

First and last 
5 div 

First and last 
2.5 div 

·Swltch TRIG MODE to NORM below 5 ms div. 

I 

.
I 
I 
I 
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16. Check Delay or Differential Time Accuracy 

a. Set: 

B TRIGGER SOURCE 
A TRIG MODE 
TIME/DIV (both) 

HORIZ DISPLAY 

STARTS AFTER DELAY 
AUTO 
According to 
Table S-12 
ALT 

b. CHECK-Using the A TIME/DIV switch, B TIME/DIV 
switch, and the time-mark generator settings given in Table 
S-12, check differential time accuracy is within the given tol
erance. First set the DELAY TIME POSITION dial to 1.00 
and rotate the dial slightly until the sweep starts at the top 
of the second time marker. Note the control setting and then 
set the dial to 9.00 and rotate it slightly until the sweep 
starts at the top of the tenth time marker. Delay TIME PO
SITION dial setting must be 8.00 div higher, ±0.08 div. 

A TIME/ 
DIV 

Switch 
Setting 

0.1,."s 
0.2,."s 
O.S ,."s 
1 ,."s 

2,."s 
5 ,."s 
10,."s 

20,."s 
50,."s 

0.1 ms 

0.2 ms 
O.S ms 
1 ms 

2ms 
5 ms 

10 ms8 

20 ms8 

50 ms8 

0.1 S8 

0.2 S8 

O.S S8 

Table 5-12 
DIFFERENTIAL TIME ACCURACY 

8 TIME/ Time- Allowable 
DIV mark Error for 

Switch Generator Given 
Setting Output Accuracy 

0.02,."s 0.1,."s 
O.OS,."s 0.2,."s 
O.OS,."s 0.5,."s 
0.1,."s 1 ,."s 

0.2,."s 2,."s 
0.5,."s 5,."s 
1 ,."s 10,."s 

2 ,."s 20,."s ±8 minor 
S ,."s 50,."s dial 
10,."s 0.1 ms divisions 

20,."s 0.2 ms 
50,."s O.Sms 

0.1 ms 1 ms 

0.2ms 2ms 
0.5 ms 5ms 
1 ms 10 ms 

2ms 20ms 
Sms 50ms 
10 ms 0.1 s 

20ms 0.2 s 
50ms O.S s 

aBelow 5 ms diY, set HORIZ DISPLAY to B DLY'D and A TRIG 
MODE to NORM. 

Adjustment Procedure 
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NOTE 

Below 5 ms/div, ALT HORIZ DISPLAY sweeps alter
nate too slowly to observe display with ease; there
fore, set HORIZ DISPLA Y to B DLY'D. If in doubt as 
to the correct setting of the DELA Y TIME POSITION 
dial, set the HORIZ DISPLAY switch to A INTEN and 
check which marker is intensified. 

17. Check Delay or Differential Time Jitter 

a. Set: 

DELAY TIME POSITION 
HORIZ DISPLAY 
A TIME/DIV 
B TIME/DIV 
A TRIG MODE 

1.00 
B DLY'O 
1 ms 
0.2,."s 
AUTO 

b. Select 1 ms time markers from time-mark generator. 

c. Position the time marker near the center of the display 
area with the DELAY TIME POSITION dial. 

d. CHECK-Jitter on the leading edge of the time mark
er should not exceed 1 division (2.5 div if the instrument is 
being operated on a 50 Hz line voltage). Disregard the slow 
drift. 

e. Turn the DELAY TIME POSITION dial to 9.00 and 
slightly readjust so the time marker is displayed near the 
center of the display area. 

f. CHECK-Jitter on the leading edge of the time marker 
should not exceed 1 division (2.S div if the instrument is 
being operated on a 50 Hz line voltage). Disregard the slow 
drift. 

g. Disconnect test setup. 

18. Check/Adjust X Gain (R4381) 

a. Set: 

TIME/DIV (both) 
VOLTS/DIV (both) 
CH 1 AC-GND-DC 
CH 2 AC-GND-DC 
HORIZ DISPLAY 
A TRIGGER SOURCE 

x-Y 
SmV 
AC 
GND 
A 
NORM 
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NOTE 

Setting a TlME/DIV switch to X- Y position disables all 
VERT MODE switches, and automatically selects CH 
1 input for the X-Axis signal and CH 2 input for the Y
Axis signal. 

b. Connect standard-amplitude signal from the calibra
tion generator to the CH 1 input via a 50 n unterminated bnc 
cable. Set the generator output amplitude to 20 mY. 

c. CHECK-Display for 4 div of horizontal deflection 
±4% (4 div, ±0.16 div). 

d. Switch the CH 1 AC-GND-DC switch to DC. 

e. CHECK-Display for 4 div of horizontal deflection 
±4% (4 div, ±0.16 div). It is normal for this check to be 
slightly less than that observed in part c. 

f. Set the CH 1 AC-GND-DC switch to AC. 

g. ADJUST -X Gain (R4381) for exactly 4 div of hori
zontal deflection. 

h. Disconnect test setup. 

19. Check X-V Phasing and Bandwidth 

a. Connect the output of the leveled sine-wave genera
tor to the CH 1 and CH 2 inputs via a 50 n bnc cable, 50 n 
termination, and a dual-input coupler. 

b. Adjust the leveled sine-wave generator for an 
8-division horizontal display at 50 kHz. 

c. Set the CH 2 AC-GND-DC switch to AC. 

d. Center the display vertically and horizontally with the 
Horizontal POSITION and CH 2 POSITION controls. 

e. CHECK-Display for an opening at the center hori
zontal graticule line of 0.4 div or less. 

f. Set the CH 2 AC-GND-DC switch to GND. 
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g. Adjust the leveled sine-wave generator for a 10-div 
horizontal display at 50 kHz. 

h. Increase the leveled sine-wave generator frequency 
until the display is reduced to 7 div. 

i. CHECK-Output frequency of the leveled sine-wave 
generator is at least 4 MHz. 

j. Disconnect the test setup. 

20. Check B Ends A 

a. Set: 

HORIZ DISPLAY 
A TIME/DIV 
B TIME/DIV 
A TRIGGER HOLDOFF 

AINTEN 
1 ms 
0.1 ms 
B ENDS A 
(in detent) 

b. Adjust the INTENSITY control so the A sweep portion 
of the display is visible. 

c. Rotate the DELAY TIME POSITION dial through its 
range. 

d. CHECK-A sweep ends after the intensified portion 
at all settings of the DELAY TIME POSITION dial. 

21. Check A Trigger Holdoff 

a. Set: 

HORIZ DISPLAY 
A TRIGGER HOLDOFF 
A TRIGGER LEVEL 

A 
NORM 
Fully clockwise 

b. Connect the A +GATE output signal (from 4658 rear 
panel) to the test oscilloscope via a 50 n unterminated bnc 
cable. 

c. Set the test oscilloscope TIME/DIV switch and 
TIME/DIV VAR control so that the bottom portion of the 
waveform (holdoff time of the A +GATE) is exactly 1 div in 
length. 

d. Rotate the A TRIGGER HOLDOFF control clockwise. 

I 
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e. CHECK-At least 10 times increase in the holdoff 
time of the A +GATE. 

Adjustment Procedure 
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f. Set the A TRIGGER HOLDOFF control to NORM. 

g. Disconnect test equipment. 
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GATES, CALIBRATOR, AND EXT Z AXIS 

Equipment Required 

1. Test Oscilloscope 

2. 42-inch, 50 n Bnc Cable (2 required) 

3. Digital Voltmeter 

4. Shorting Strap 

5. Calibration Generator 

6. Bnc T Connector 

7. 3-inch Slotted Screwdriver 

See ADJUSTMENT LOCATIONS 1 in the Diagrams section for adjustments and test points (TP). 

465B Control Settings 

Power 

Regulating Range Selector 
Line Voltage Selector 
POWER 

INTENSITY 
FOCUS 
SCALE ILLUM 
B INTENSITY 

CRT 

Medium 
115 V 
ON 

As desired 
Best focused display 
As desired 
As desired 

Vertical 
(both Channels if applicable) 

VOLTS/DIV 
VOLTS/DIV VAR 
POSITION 
VERT MODE 
INVERT 
20 MHz BW LIMIT 

5mV 
Calibrated detent 
Midrange 
CH 1 
Off (button out) 
Full bandwidth 
(button out) 

Triggering 
(both A and 8 if applicable) 

LEVEL 
SLOPE 
COUPLING 
A SOURCE 
B SOURCE 
A TRIG MODE 
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Fully clockwise 

+ 
AC 
NORM 
STARTS AFTER DELAY 
AUTO 

Sweep 

HORIZ DISPLAY 
DELAY TIME POSITION 
A TIME/DIV 
B TIME/DIV 
TIME/DIV VAR 
X10 MAG 
POSITION 
A TRIGGER HOLDOFF 

1. Check A and B +Gates 

B DLY'D 
Fully counterclockwise 
50~s 

50~s 
Calibrated detent 
Off (button out) 
Midrange 
NORM 

a. Connect the B +GATE output (from the rear panel of 
the 465B) to the test oscilloscope via a 50 n 'unterminated 
bnc cable. 

b. CHECK-Test oscilloscope display for a positive
going pulse of +5.5 V amplitude (within 0.5 V). 

c. Disconnect cable from the B +GATE output and con
nect it to the A +GATE output. 

d. CHECK-Test oscilloscope display for a positive
going pulse of +5.5 V in amplitude (±O.5 V). 

e. Disconnect test equipment. 

2. Check/Adjust Calibrator DC Level (R4293) 

a. Connect a shorting strap between TP4177 and 
TP4178. 

I 

.
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b. Connect digital voltmeter common lead to chassis 
ground and + lead to the CALIBRATOR current loop. 

c. CHECK-CALIBRATOR dc level is 300 mV, ±1% 
(297 mV to 303 mV). 

d. ADJUST-Amplitude Cal (R4293) for exactly 
300 mV. 

e. Remove the shorting strap and the digital voltmeter 
connections. 

f. Connect a 10X probe from the test oscillOSCOpe to the 
CALIBRATOR current loop. 

g. CHECK-Test oscilloscope display for a 0.3 V square 
wave with a duration of approximately 1 ms. 

h. Disconnect the test setup. 

Adjustment Procedure 
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3. Check External Z Axis 

a. Set: 

HORIZ DISPLAY 
A TIME/DIV 
A TRIGGER SOURCE 

A 
0.2ms 
EXT 

b. Set the INTENSITY control for a normal viewing level. 

c. Connect the calibration generator standard-amplitude 
signal to the A External Trigger input via a 50 n bnc cable 
and bnc T connector. Connect from the bnc T to the EXT Z
AXIS input (4658 rear panel) via a 50 n bnc cable. Set the 
generator output for 5 V. 

d. Adjust A TRIGGER LEVEL for a stable display (TRIG 
LED on). 

e. CHECK-Display for noticeable intensity modulation. 

f. Disconnect the test setup. 
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Section 6-4658 Service 
(SN 8060000 & UP) 

MAINTENANCE 

INTRODUCTION 

This section of the manual contains information for use in 
preventive maintenance, troubleshooting, and corrective 
maintenance. Procedures for removal and replacement of 
the standard instrument cabinet and the rack adapter are 
presented at the beginning of the section. Should the instru
ment require shipment to a Tektronix Service Center for re
pair, refer to the repackaging instructions later in this 
section. 

CABINET AND RACK ADAPTER 
REMOVAL AND REPLACEMENT 

The standard cabinet protects the interior of this instru
ment from accumulation of dust and also provides protec
tion to personnel from the operating potentials present. In 
addition, the cabinet reduces the emi (electromagnetic inter
ference) radiation from the instrument and interference to 
the display due to other equipment. 

The front panel cover provides a dust-tight seal around 
the front panel and protects the front panel when storing or 
transporting the instrument. 

The Rack Adapter cabinet for the 4658 provides the 
proper electrical environment for the instrument, reduces 
dust accumulation, minimizes handling damage, and pro
vides a means for mounting the instrument solidly to a sur
face such as a rack or console. 

Standard Cabinet Removal 

The standard instrument cabinet can be removed in the 
following manner. 

1. Disconnect the instrument power cord from the power 
source. 

2. Install the front-panel cover and set the instrument 
face on a flat surface. 

3. Unwrap the power cord from the instrument feet. 

4. Remove the six screws indicated in Figure 6-1 and 
remove the rear cabinet frame (with feet and screws) from 
the instrument as an intact assembly. 

5. Lift the cabinet up until it is separated from the instru
ment and power cord. 

WARNING I 
Dangerous potentials exist at several pOints through
out this instrument. When the instrument is operated 
with the cabinet removed, do not touch exposed con
nections or components. Some transistors may have 
elevated cases. Disconnect power before cleaning the 
instrument or replacing parts. 

1861-21 

Figure 6-1. Removing the wrap-around cabinet. 

Standard Cabinet Installation 

The standard instrument cabinet should be installed in 
the following manner. 

1. Disconnect the instrument power cord from the power 
source. 

2. If parts were removed or replaced, check all sections 
of the instrument for proper assembly. It may be helpful to 
use the diagrams in Section 10, Replaceable Mechanical 
Parts List, for the location of parts. 
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3. 4658 OM-series only-If the OM-series main circuit
board is not in place, install the board on the main chassis. 

4. Install the front panel cover and set the instrument 
face on a flat surface. 

5. Place the cabinet handle against the bottom of the 
cabinet (bottom of cabinet is nearest to the carrying handle 
pivot points). 

6. Pull the power cable through the cabinet and carefully 
slide the cabinet over the instrument. Avoid pinching cables 
or damaging components that protrude from circuit boards. 

7. Using both hands, press lightly on the top and bottom 
sides of the cabinet until the front edge of the cabinet is 
inserted into the braided gasket groove around the full pe
riphery of the front cabinet frame. 

8. Pull the power cord through the rear cabinet frame, 
align the cutout portion in the frame for proper fit at the 
regulating range selector cover, and work the frame into 
place. 

9. Set the feet and screws in place and with one hand 
exert a light downward pressure on the rear cabinet frame. 
Press lightly on the top and bottom sides of cabinet with the 
other hand, checking that cabinet edge is properly seated in 
the gasket groove of both front and rear frames. Continue 
to exert a downward pressure and tighten the six screws of 
the rear frame to a snug fit. Do not over-tighten these 
screws. 

Rack Adapter Removal 

The Rack Adapter can be removed from the instrument 
in the following manner. 

1. Remove the hardware that fastens the Rack Adapter 
to the rack and pull the adapter partially out. Disconnect the 
instrument power cord from the power source and remove 
any interconnecting cables. 

NOTE 

If it is desired to tilt the Rack Adapter and instrument, 
remove a screw from the rear of each slide section 
mounted to the Rack Adapter. These securing screws 
are an important part of the mounting and should be 
installed when tilt operation is not necessary. 

6-2 

2. Remove the Rack Adapter, with instrument, from the 
rack and set the bottom of the complete assembly on a flat 
surface. 

3. Remove two setscrews from the top front of Rack 
Adapter chassis, (0.125-inch Allen wrench is required to re
move the setscrews). It may be helpful to use the diagrams 
in Section 10, Replaceable Mechanical Parts List, for the 
locations of parts. 

4. Remove 10 screws that secure the rear support plate 
to an angle bracket on one side, to the Rack Adapter chas
sis on the opposite side, and to the rear of the instrument. 
Remove the rear support plate and blue plastic rear frame. 

5. Slide the instrument forward through the adapter cab
inet, using both hands (on front and rear) to lift and guide the 
instrument until separated from the Rack Adapter. 

I WARNING I 
Dangerous potentials exist at several pOints through
out this instrument. When the instrument is operated 
with the Rack Adapter removed, do not touch ex
posed connections or components. Some transistors 
may have elevated cases. Disconnect power before 
cleaning the instrument or replacing parts. 

Rack Adapter Installation 

The Rack Adapter should be installed in the follow
ing manner. 

1. Disconnect the instrument power cord from the 
power source. 

2. Verify proper assembly of all sections of the in
strument if parts were removed or replaced. It may be 
helpful to use the diagrams in Section 10, Replaceable 
Mechanical Parts List, for the locations of parts. 

I WARNING I 
During rackmount installation, interchanging the left 
and right slide-out track assemblies defeats the exten
sion stop (safety latch) feature of the tracks. Equip
ment could, when extended, come out of the slides 
and fall from the rack, possibly causing personal injury 
and equipment damage. 

When mounting the supplied slide-out tracks, inspect 
both assemblies to find the LH (left hand) and RH 
(right hand) designations to determine correct place
ment. Install the LH assembly to your left side as you 
face the front of the rack and install the RH assembly 
to your right side. Refer to the rackmounting instruc
tions in this manual for complete information. 
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3. Set the bottom of the Rack Adapter on a flat surface, 
pull the power cord through the cabinet portion of the Rack 
Adapter, and carefully slide the instrument rearward using 
both hands (on front and rear) to lift and guide the instru
ment until fully inserted. Avoid pinching cables or damaging 
components that protrude from circuit boards. 

4. Check that the front edge of the cabinet portion of the 
Rack Adapter is inserted into the braided gasket groove 
around the full periphery of the instrument front frame. Pull 
the power cord through the blue plastic rear frame. Align the 
cutout portion in the plastic frame for proper fit at the regu
lating-range selector cover and work the frame into place. 

5. Apply the rear support bracket to the rear of the Rack 
Adapter. Install, without tightening, six screws that secure 
the rear support bracket through the blue plastic frame to 
the rear of the instrument and four screws that secure the 
rear support bracket to an angle bracket and to the Rack 
Adapter chassis. 

6. Check that all parts of the complete assembly are 
properly seated, then tighten the screws at the rear of the 
instrument and the screws at the adapter chassis to a snug 
fit. Do not overtighten these screws. 

7. Install two setscrews at the top front of the Rack 
Adapter chassis (O.125-inch Allen wrench is required to in
stall the setscrews). 

8. Mount the Rack Adapter slide sections to the rack 
slide assemblies, connect the power cord, connect any in
terconnecting cables, push the Rack Adpater into final oper
ating position, and install the adpater-to-rack hardware. 

PREVENTIVE MAINTENANCE 

Introduction 

Preventive maintenance consists primarily of cleaning 
and visual inspection. When performed on a regular basis, 
preventive maintenance can prevent instrument breakdown 
and ensure the reliability of this instrument. The severity of 
the environment to which the 4658 is subjected will deter
mine the frequency of maintenance. A convenient time to 
perform preventive maintenance is just prior to instrument 
performance checkout or adjustment procedure. 

Cleaning 

The cabinet minimizes accumulation of dust inside the 
instrument. Operation without the cabinet in place necessi
tates more frequent cleaning. The front cover provides a 
measure of dust protection for the front panel and the crt 
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face. The front cover should be installed when storing or 
transporting the instrument. 

INTERIOR. Accumulation of dust and dirt should be re
moved as often as operating conditions require. Dirt can 
cause overheating and component breakdown. Dirt on com
ponents acts as an insulating blanket, preventing efficient 
heat dissipation. It also provides an electrical conduction 
path that can result in instrument failure, especially under 
high humidity conditons. The best way to clean the interior 
is to blow off the accumulated dust with dry, low-pressure 
air (approximately 9 pounds per square inch). Remove any 
remaining dirt with a soft brush or a cloth dampened with a 
mild detergent and water solution. A cotton-tipped applica
tor is useful for cleaning in narrow spaces or for cleaning 
ceramic terminal strips and circuit boards. 

~ 
A void the use of chemical cleaning agents that might 
damage the plastics used in this instrument. Do not 
use chemicals that contain acetone, benzene, toluene, 
xylene, petroleum ether, white kerosene, carbon tetra
chloride, methylene chloride, trichloroethane, trichlo
rotrifluoroethane (Freon 113, -tf, -ta, -te, -tmc) and 
trichlorethylene. Recommended cleaning agents are 
isopropyl alcohol, kelite (1 part kelite, 20 parts water), 
and a solution of 1% mild detergent and 99% water. 

Most spray circuit coolants contain Freon 12 as a pro
pellant. Because many Freons adversely affect switch 
contacts, check the contents and brand name before 
using a spray coolant. The following brand names are 
acceptable coolants: Artic Freeze, Quik-Freeze, and 
Can-O-Gas. Do not use Zero Mist brand of circuit 
coolant. The only recommended circuit coolants for 
the volts/division attenuators are dry ice (C02) or iso
propyl alcohol. 

SWITCH CONTACTS. Most of the switches in the 4658 
are circuit-board mounted, cam-actuated contacts. Care 
must be exercised to preserve the high-frequency character
istics of these switches. Switch maintenance is seldom nec
essary, but if it is required, observe the following pre
cautions. 

Clean the switch contacts only with isopropyl alcohol, 
especially in the area of the vertical attenuator boards. 
Carbon-based solvents will damage the boards used for the 
attenuators. Apply the isopropyl alcohol with a camel hair 
brush. Do not use cotton swabs, as they tend to snag on 
contacts, possibly causing damage, and the contacts may 
hold strands of cotton, causing intermittent electrical 
contact. 
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EXTERIOR. Loose dust accumulated on the outside of 
the oscilloscope can be removed with a soft cloth or small 
paint brush. The paint brush is particularly useful for dis
lodging dirt on and around the front-panel controls. Dirt that 
remains can be removed with a soft cloth dampened in a 
mild solution of detergent and water. Abrasive cleaners 
should not be used. 

CRT. Two plastic light filters, one blue and one clear, are 
provided with the oscilloscope. Clean the light filter and the 
crt face with a soft lint-free cloth dampened with denatured 
alcohol or a mild detergent and water solution. The optional 
crt mesh filter can be cleaned in the following manner. 

1. Hold the filter in a vertical position and brush lightly 
with a Number 7 soft watercolor brush to remove light 
coatings of dust and lint. 

2. Greasy residues or dried-on dirt can be removed with 
a solution of warm water and a neutral pH liquid detergent. 
Use the brush to lightly scrub the filter. 

3. Rinse the filter thoroughly in clean water and allow to 
air dry. 

4. If any lint or dirt remains, use clean low-pressure air 
(approximately 9 pounds per square inch) to remove it. Do 
not use tweezers or other hard cleaning tools on the filter, 
as the special finish may be damaged. 

5. When not in use, store the mesh filter in a lint-free 
dust-proof container such as a plastic bag. 

AIR FILTER. The air filter should be visually checked ev
ery few weeks and cleaned or replaced if dirty. More fre
quent inspections are required under severe operating 
conditions. The following procedure is suggested for clean
ing the filter. If the filter is to be replaced, order new air filters 
from your local Tektronix Field Office or representative. Re
fer to the Replaceable Mechanical Parts List for ordering 
information. 

1. Remove the filter by pulling it out of the retaining 
frame on the rear panel. 8e careful not to drop any of the 
accumulated dirt into the instrument. 

2. Flush the loose dirt from the filter with a stream of hot 
water. 
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3. Place the filter in a solution of mild detergent and hot 
water and let it soak for several minutes. 

4. Squeeze the filter to wash out any remaining dirt. 

5. Rinse the filter in clear water and allow it to dry. 

6. Coat the dry filter with an air-filter adhesive (available 
from an air conditioner supplier, or see Maintenance Aids 
information at the end of this section). 

7. Let the adhesive dry thoroughly. 

8. Re-install the filter in the retaining frame. 

Visual Inspection 

The instrument should be inspected occasionally for such 
defects as broken connections, broken or damaged ceramic 
strips, improperly seated semiconductors, damaged or im
properly installed circuit boards, and heat-damaged parts. 

The corrective procedure for most visible defects is obvi
ous; however, particular care must be taken if heat
damaged components are found. Overheating usually indi
cates other trouble in the instrument; therefore, it is impor
tant that the cause of overheating be corrected to prevent 
recurrence of the damage. 

Lubrication 

The fan motor and most of the potentiometers used in 
the 4658 are permanently sealed and generally do not re
quire periodic lubrication. The switches used in the 4658, 
both cam- and level-type, are installed with proper lubrica
tion applied where necessary and will rarely require any ad
ditional lubrication. A regular periodic lubrication program 
for the 4658 is not recommended. 

Semiconductor Checks 

Periodic checks of the transistors and other semiconduc
tors in the oscilloscope are not recommended. The best 
check of semiconductor performance is actual operation in 
the instrument. 

Readjustment 

To ensure accurate measurements, check the adjust
ment of this instrument after each 1000 hours of operation 
or, if used infrequently, every six months. In addition, re-
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placement of components may necessitate readjustment of 
the affected circuits. The adjustment procedure can also be 
helpful in localizing certain troubles in the instrument. In 
some cases. minor troubles may be revealed and/or correct
ed by readjustment. Complete adjustment instructions are 
given in the Adjustment Procedure section. If only a partial 
adjustment is performed. see the interaction chart. Table 
5-1 for possible interactions with circuits not adjusted. 

TROUBLESHOOTING 

Introduction 

The following information is provided to facilitate trouble
shooting. Information contained in other sections of this 
manual should be used along with the following information 
to aid in locating the defective component. An understand
ing of the circuit operation is helpful in locating troubles. 
particularly where integrated circuits are used. See the The
ory of Operation. Section 3. for this information. 

Troubleshooting Aids 

TROUBLESHOOTING CHARTS. As an aid in locating 
problem areas. troubleshooting charts have been provided 
for the low-voltage power supplies. the -24S0 V power 
supply. and for a no-visible-display condition. These can be 
found on foldout pages in the Diagrams section. 

POWER DISTRIBUTION DIAGRAM. As an aid in trouble
shooting the power supplies. a power distribution diagram is 
provided on Diagram 16 in the foldout pages at the rear of 
this manual. The diagram shows the distribution for each 
voltage from the low-voltage power supply. It also shows 
the service jumpers that can be used to aid in isolating the 
power supply from the various circuit boards. Excessive 
loading on the low-voltage power supply by a circuit board 
can rapidly be traced to the faulty circuit board with the aid 
of the service jumpers. The service jumpers associated with 
a specific schematic diagram are indicated on the respective 
schematic diagram. The power distribution diagram should 
be used in conjunction with the power supply isolation pro
cedures adjacent to troubleshooting diagrams located in the 
Diagrams section of this manual. 

GRID COORDINATE SYSTEM. Each schematic diagram 
and circuit board illustration is sectioned by a grid system. A 
table listing the grid coordinates of each component shown 
is located adjacent to the schematic diagram. The table lists 
the grid location of components on both the schematic dia
gram and on the circuit board illustration to aid in cross 
referencing components between the schematic diagram 
and the circuit board illustration. 
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DIAGRAMS. Complete circuit diagrams are given on fold
out pages in the Diagrams section. The portions of the cir
cuit mounted on circuit boards are enclosed within black 
lines. The component number and electrical value of each 
component in this instrument are shown on the diagrams 
(see the first page of the Diagrams section for definition of 
the reference designators used to identify components in 
this instrument). Important voltages and waveforms are also 
shown on the diagrams. The physical locations of the wave
form test points are shown on the Circuit Board illustrations. 

CIRCUIT BOARD IllUSTRATIONS. In conjunction with 
each circuit diagram is a circuit board illustration. These can 
be found on the back of a pullout page preceding the circuit 
diagram to which it relates. Each circuit component shown 
on the circuit diagram is identified on the circuit board illus
tration by its component number. In general. the component 
numbers increase from the left side of the circuit board to 
the right side. and from the top to the bottom. The lowest 
component numbers will be at the top left corner. and the 
highest component numbers will be at the bottom right cor
ner of the circuit board. 

ADJUSTMENT lOCATIONS IllUSTRATIONS. To aid in 
locating test pOints and adjustable components. the adjust
ment locations pullout pages (normally used with the adjust
ment procedure) permit rapid location of test points and 
adjustments. because only these components are identified. 

READ-ONLY MEMOPRY U1605 lOGIC TABLE. Refer to 
the Vertical Switching logic diagram located in the Dia
grams section of this manual for the following discussion. 
Input signals to U160S. a read-only memory (ROM). are as 
follows: 

Input lines Ao through A2 - logic levels from the °0.°1, 
and 02 outputs of U170S used to indicate the present state 
of the switching. (00' 01' and 02 outputs are active when 
lO.) 

Input lines A3 through Ae - logic levels selected by the 
VERT MODE switches (CH 1. CH 2. ADD. and A TRIG 
VIEW). A HI logic level present indicates that the Vertical 
Mode is selected. 

Input line A7 - logic level controlled by the X-Y position 
of the A TIME/DIV switch. A lO logic level is present when 
X-Y Horizontal Display is selected. 

After U170S is clocked. ROM U160S uses the present 
data on its input lines (Ao through A7) to select the next 
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output switching state to be presented to U1705. There are 
four output lines from U1605, 01 through 04. Output lines 
01 through 0 3 carry the future data; the signal present on 
output line 04 is the Chop Clock Oscillator enabling logic (HI 
enables). 

In the partial table shown in Figure 6-2, no Vertical 
Modes are selected, and the present data from U1705 is an 
undefined column, (i.e., 000 is not a Vertical Mode selec 
tion). In the example given, the Chop Clock Oscillator will be 
enabled, and the next clock pulse to U1705 will switch 
U1705 output to 111. Table 6-1 shows that column 111 is 
the idle state of U1605 (the state switched to when no Verti
cal Modes are selected). In the idle column, the future state 
of U 1705 will remain 111, and the Chop Clock Oscillator will 
not be enabled. Each row across the table indicates the 
possible future states of U1705, while the column headings 
indicate the possible present state. The order of priority in 
switching (when multiple Vertical Modes are selected) is CH 
1, CH 2, ADD, then A TRIG VIEW. 

To use the table, determine the Vertical Mode(s) select
ed. Follow that row across the table. If the output of U1705 
is at the present state indicated by a column heading, the 
data given in that column is the future state of U1705. 

Example 1. Assume CH 1 and CH 2 Vertical Modes are 
selected. The present data from the Vertical Mode Switch is 
10011. Move across that row to the 000 column. The data 
given indicates that if the present state of U1705 is 000, the 
future state will be 110 (CH 1) and that the Chop Clock 
Oscillator will be enabled. Following across the row, each 

column, except 110 (CH 1), gives the same future state. If 
the present state is CH 1, the future state will be 101 (CH 2). 
From there, it will switch back to CH 1 for the chopped 
display of the Channel 1 and Channel 2 input signals. 

Example 2. Assume that X-Y Horizontal Display is se
lected. Go to any Vertical Mode selection in the bottom half 
of the table. All the columns indicate that regardless of the 
state of the U1705 output, the future state will be 101 (CH 
2). When the output of U 1705 goes to 101, the Chop Clock 
Oscillator will be turned off, and the Chop Clock to U1705 
will cease. 

Example 3. Assume ADD Vertical Mode is selected. In 
the Present Data from the Vertical Mode Switch column 
read 10100. Move across the row (adjacent to the data) to 
the 000 column and note that the future state of U1605 is 
1100. The output state required to switch to the ADD dis
play is 100. Trigger view is not selected, and both CH 1 and 
CH 2 are selected (LO logic level selects). The Chop Clock 
Oscillator will be enabled to clock U1705. After clocking, the 
0 0 and 0 1 outputs (pins 3 and 6) of U1705 will be HI to gate 
U1805D and turn on transistor 01636. This transistor sup
plies the extra current required to keep both CH 1 and CH 2 
Diode Gates forward biased. In the case of the 000 state, it 
indicates that CH 1, CH 2, and A TRIG VIEW are selected 
for viewing together. While this output state exists, the Di
ode Gates will not be forward biased to allow this combina
tion of signals to be displayed during the switching. If the 
ALT Vertical Mode is selected, the circuiitry of the Vertical 
Mode Switch enables the Chop Clock Oscillator momentari
ly to switch U 1605 to the selected state without waiting for 
the next Vert Alt Sync pulse from the Horizontal Display 
Logic circuit. 

PRESENT DATA FROM 

A7 AS A5 A4 A3 
U1705 AT INPUT OF U1S05 

TV C C A2 A1 Ao 
RI A H H 

X I E D ~ 
Y GW D 2 0 0 0 

0 0 0 0 1 1 1 1 • OUTPUT OF U1S05 

" " ~ ~ '../ 

PRESENT DATA CHOP CLOCK 

FROM VERT MODE ENABLE 

SWITCH AT INPUT 
OF U1S05 FUTURE STATE OF 

U1705 

2757-73 

Figure 6-2. Partial Table 6-1. 
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VERT MODE PRESENT 
DATA AT U1605 

T V C C 
R I A H H 

X I E 0 
Y G W 0 2 1 

1 0 0 0 0 
1 0 0 0 1 
1 0 0 1 0 
1 0 0 1 1 

1 0 1 0 0 
1 0 1 0 1 
1 0 1 1 0 
1 0 1 1 1 

1 1 0 0 0 
1 1 0 0 1 
1 1 0 1 0 
1 1 0 1 1 

1 1 1 0 0 
1 1 1 0 1 
1 1 1 1 0 
1 1 1 1 1 

0 0 0 0 0 
0 0 0 0 1 
0 0 0 1 0 
0 0 0 1 1 

0 0 1 0 0 
0 0 1 0 1 
0 0 1 1 0 
0 0 1 1 1 

0 1 0 0 0 
0 1 0 0 1 
0 1 0 1 0 
0 1 0 1 1 

0 1 1 0 0 
0 1 1 0 1 
0 1 1 1 0 
0 1 1 1 1 

Table 6-1 
READ-ONLY MEMORY U1605 LOGIC 

UNDEFINED TRIG VIEW ADD 

000 001 010 011 100 

1111 1111 1111 1111 1111 
1110 1110 1110 1110 1110 
1101 1101 1101 1101 1101 
1110 1110 1110 1110 1110 

1100 1100 1100 1100 0100 
1110 1110 1110 1110 1110 
1101 1101 1101 1101 1101 
1110 1110 1110 1110 1110 

1011 1011 1011 0011 1011 
1110 1110 1110 1110 1110 
1101 1101 1101 1101 1101 
1110 1110 1110 1110 1110 

1100 1100 1100 1100 1011 
1110 1110 1110 1110 1011 
1101 1101 1101 1101 1011 
1110 1110 1110 1110 1011 

1101 1101 1101 1101 1101 
1101 1101 1101 1101 1101 
1101 1101 1101 1101 1101 
1101 1101 1101 1101 1101 

1101 1101 1101 1101 1101 
1101 1101 1101 1101 1101 
1101 1101 1101 1101 1101 
1101 1101 1101 1101 1101 

1101 1101 1101 1101 1101 
1101 1101 1101 1101 1101 
1101 1101 1101 1101 1101 
1101 1101 1101 1101 1101 

1101 1101 1101 1101 1101 
1101 1101 1101 1101 1101 
1101 1101 1101 1101 1101 
1101 1101 1101 1101 1101 
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CH 2 CH 1 IDLE 

101 110 111 

1111 1111 0111 
1110 0110 1110 
0101 1101 1101 
1110 1101 1110 

1100 1100 1100 
1110 1100 1110 
1100 1101 1101 
1100 1101 1110 

1011 1011 1011 
1110 1011 1110 
1011 1101 1101 
1011 1101 1110 

1100 1100 1100 
1110 1100 1110 
1100 1101 1101 
1100 1101 1110 

0101 1101 1101 
0101 1101 1101 
0101 1101 1101 
0101 1101 1101 

0101 1101 1101 
0101 1101 1101 
0101 1101 1101 
0101 1101 1101 

0101 1101 1101 
0101 1101 1101 
0101 1101 1101 
0101 1101 1101 

0101 1101 1101 
0101 1101 1101 
0101 1101 1101 
0101 1101 1101 
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RESISTOR COLOR CODE. In addition to the brown com
position resistors, some metal-film resistors and some wire
wound resistors are used in the 465B. The resistance 
values of wire-wound resistors are usually printed on the 
body of the component. The resistance values of composi
tion resistors and metal-film resistors are color coded on the 
components with EIA color code (some metal-film resistors 
may have the value printed on the body). The color code is 
read starting with the stripe nearest the end of the resistor. 
Composition resistors have four stripes which consist of 
two significant figures, a multiplier, and a tolerance value 
(see Figure 6-3). Metal-flim resistors have five stripes con
sisting of three significant figures, a multiplier, and a toler
ance value. 

CAPACITOR MARKINGS. The capacitance values of 
common disc capacitors and small electrolytics are marked 
on the side of the component body. The white ceramic ca
pacitors used in the 465B are color coded in picofarads, 
using a modified EIA code (see Figure 6-3). The dipped 
tantalum capacitors used in the 465B are color coded in 
microfarads (see Figure 6-3). The color dot indicates the 
positive lead and voltage rating. 8e careful to observe the 
polarity and voltage rating, as capacitors are easily de
stroyed by reverse or over voltage. 

DIODE COLOR CODE. The cathode end of each glass
encased diode is indicated by a stripe, a series of stripes, or 
a dot. For most silicone or germanium diodes with a series 
of stripes, the color code identifies the three significant dig
its of the Tektronix Part Number using the resistor color
code system (e.g., a diode color-coded pink or blue, 
brown - grey - green indicates Tektronix Part Number 152-
0185-00). The cathode and anode ends of metal-encased 
diodes can be identified by the diode symbol marked on the 
body. 

SEMICONDUCTOR LEAD CONFIGURATIONS. Typical 
semiconductor lead configurations are shown at the begin
ning of the diagrams section. 

Troubleshooting Equipment 

Refer to Table 6-2 in Maintenance Aid information at the 
end of this section for suggested test equipment. 

Troubleshooting Techniques 

This troubleshooting procedure is arranged in an order 
that checks the simple trouble possibilities before proceed
ing with extensive troubleshooting. The first few checks en
sure proper connection, operation, and calibration. If the 
trouble is not located by these checks, the remaining steps 
will aid in locating the defective component. When the defec
tive component is located, it should be replaced following 
the replacement procedure given under Corrective 
Maintenance. 
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CHECK CONTROL SETTINGS. Incorrect control settings 
can indicate a trouble that does not exist. If there is any 
question about the correct function or operation of any con
trol, see the Operating Instructions section of this manual or 
the 4658 Operators Manual. 

CHECK ASSOCIATED EQUIPMENT. Before proceeding 
with troubleshooting, check that the equipment used with 
this instrument is operating correctly. Check that the signal 
is properly connected and that the interconnecting cables 
are not defective. Also, check the power source. 

CHECK INSTRUMENT CALIBRATION. Check the cali
bration of this instrument, or the affected circuit if the trou
ble exists in one circuit. The apparent trouble may only be a 
result of misadjustment and may be corrected by adjust
ment. Complete adjustment instructions are given in the Ad
justment Procedure section of this manual. 

VISUAL CHECK. Visually check the portion of the instru
ment in which the trouble is located. Many troubles can be 
located by visible indications such as unsoldered connec
tions, broken wires, damaged circuit boards, damaged com
ponents, etc. 

ISOLATE TROUBLE TO A CIRCUIT. To isolate trouble 
to a particular circuit, note the trouble symptom. The symp
tom often identifies the circuit in which the trouble is located. 
When trouble symptoms appear in more than one circuit, 
check the power supplies, then check the affected circuits. If 
the trouble has been isolated to a power supply, follow the 
Troubleshooting Chart for that supply. The power supplies 
are interdependent. All the low-voltage power supplies de
pend on +55 V for reference. If more than one supply ap
pears defective, repair them in the following order: +55 V, 
+110V, +15V, -8V, and -2450V. 

CHECK CIRCUIT BOARD INTERCONNECTIONS. After 
the trouble has been isolated to a particular circuit, check for 
loose or broken connections, improperly seated transistors, 
and heat-damaged components. 

CHECK VOLTAGES AND WAVEFORMS. Often the de
fective component can be located by checking for the cor
rect voltage or waveform in the circuit. Typical voltages are 
given on the diagrams. Waveform are shown at the left of 
the circuit diagram. 

NOTE 

Voltages and waveforms given on the diagrams are 
not absolute and may vary slightly between instru
ments. To obtain operating conditions similar to those 
used to take these readings, see the voltage and 
waveform setup procedures at the beginning of the 
Diagrams section for the preliminary eqUipment setup. 
Note the recommended test equipment, front panel 
control settings, voltage and waveform conditions, 
and test equipment cable connection instructions. The 
4658 Oscilloscope control settings required to obtain 
the given waveforms and voltages are located adja
cent to the waveform diagrams. Changes to the con
trol settings from the preliminary setup, other than 
those given, are not required. 
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RESISTORS 

METAL-FILM 
RESISTORS 

COLOR CODE 

SMALL DISC 
CAPACITORS 
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1861-20 A 

DIPPED 
TANTALUM 
ELECTROL YTICS 

CD0 and CD - 1st, 2nd, and 3rd significant figures 

@ -multiplier @ -tolerance 

CERAMIC 
CAPACITORS 

@ -temperature coefficient 

® -polarity and voltage rating 
@ and/or @ col?r code may not be present 

on some capacitors 

COLOR SIGNI FICANT RESISTORS CAPACITORS 
FIGURES MUL TIPLIER TOLERANCE MUL TIPLIER TOLERANCE 

over 10 pF under 10 pF 

BLACK 0 1 --- 1 :!20% :!2 pF 

BROWN 1 10 ±1% 10 il% iO.l pF 

RED 2 102 or 100 :!2% 102 or 100 :!2% ---

ORANGE 3 103 or 1 K ±3% 103 or 1000 ±3% ---

YELLOW 4 104 or 10 K ±4% 10
4 

or 10,000 +100% -9% ---

GREEN 5 lOs or 100 K ±'h% lOs or 100,000 ±5% iO.5 pF 

BLUE 6 106 or 1 M :1:%% 106 or 1,000,000 --- ---

VIOLET 7 --- ±1/10% --- --- ---

GRAY 8 
-2 

+80% -20% iO.25 pF --- --- 10 or 0.01 

WHITE 9 
-1 

±10% ±1 pF --- --- 10 or 0.1 

GOLD - 10- 1 or 0.1 i5% --- --- ---

SILVER - 10-2 or 0.01 ilO"J, --- --- ---

NONE - --- ±20% --- il0% il pF 

Figure 6·3. Color codes. 

DIPPED 
TANTALUM 
VOLTAGE 

RATING 

4VDC 

6VDC 

10VDC 

15 VDC 

20VDC 

25VDC 

35VDC 

50VDC 

---

3 VDC 

---

---

---

6-9 

Scan by Zenith



Maintenance 
4658 Service (SN 8060000 & UP) 

CHECK INDIVIDUAL COMPONENTS. The following pro
cedures describe methods of checking individual compo
nents. components that are soldered in place are best 
checked by disconnecting one end. This isolates the mea
surement from the effects of surrounding circuitry. 

WARNING I 
The Power switch must be turned off before removing 
or replacing components. 

Semiconductors. A good check of transistor operation 
is actual performance under operating conditions. A transis
tor can be most effectively checked by substituting a new 
component for it (or one which has been checked previous
ly). However, be sure that circuit conditions are not such 
that a replacement transistor might also be damaged. If sub
stitute transistors are not available, use a dynamic tester. 
Static-type testers are not recommended, since they do not 
check operation under simulated operating conditions. 

When troubleshooting transistors in the circuit with a 
voltmeter, measure the emitter-to-base and emitter-to
collector voltages to determine if the voltages are consistent 
with normal circuit voltage. Voltages across a transistor 
vary with the type of device and its circuit function. Some of 
these voltages are predictable. The emitter-to-base voltage 
of a conducting silicon transistor will normally be 0.6 V to 
0.8 V. The emitter-to-collector voltage of saturated transis
tors is approximately 0.2 V. Because these values are small, 
the best way to check them is by connecting the voltmeter 
across the junction and use a sensitive voltmeter setting. 
This method is preferable to comparing two voltages taken 
with respect to ground (both leads of the voltmeter must be 
isolated from ground, if this method is used). If values less 
than these are obtained, either the device is short-circuited 
or no current is flowing in the circuit. If values are in excess 
of the base-emitter voltages given, the junction is back
biased or the device is defective. Values in excess of those 
given for emitter-collector voltages could indicate either a 
non-saturated device operating normally, or a defective 
(open-circuited) transistor. If the device is conducting, volt
age will be developed across resistances in series with it; if 
it is open, no voltage will be developed across resistances in 
series with it unless current is being supplied by a parallel 
path. 

When troubleshooting a field-effect transistor, the volt
age across its elements can be checked in the same manner 
as for a transistor. However, it should be remembered that 
in the normal depletion mode of operation, the gate-to
source junction is reverse biased; in the enhanced mode, 
the junction is forward biased. 
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Integrated circuits (IC) can be checked with a voltmeter, 
test oscilloscope, or by direct substitution. A good under
standing of Circuit operation is essential to troubleshooting 
circuits using IC. Use care when checking voltages and 
waveforms around the IC so that adjacent leads are not 
shorted together. Typical semiconductor lead configurations 
are shown at the beginning of the Diagrams section. 

Diodes. A diode can be checked for an open or a short 
circuit by measuring the resistance between terminals with 
an ohmmeter set to the R X 1 k scale. The diode resistance 
should be very high in one direction and very low when the 
meter leads are reversed. Do not check tunnel diodes or 
back diodes with an ohmmeter. 

Do not use an ohmmeter scale that has a high internal 
current. High currents may damage the diode. Do not 
measure tunnel diodes with an ohmmeter; use a 
dynamic tester (such as a TEKTRONIX Type 576 
Transistor-Curve Tracer). Checks on diodes can be 
performed in much the same manner as on transistor 
emitter-to-base junctions. Silicon diodes should have 
0.6 V to 0.8 V across the junction when conducting. 
Higher readings indicate that they are either back bi
ased or defective, depending on polarity. 

Resistors. Check the resistors with an ohmmeter. Check 
the Replaceable Electrical Parts List for tolerance of the re
sistors used in this instrument. Resistors normally do not 
require replacement unless the measured value varies wide
ly from the specified value. 

Inductors. Check for open indictors by checking continu
ity with an ohmmeter. Shorted or partially shorted inductors 
can usually be found by checking the waveform response 
when high-frequency signals are passed through the Circuit. 

Capacitors. A leaky or shorted capacitor can best be 
detected by checking resistance with an ohmmeter on the 
highest scale. Do not exceed the voltage rating of the ca
pacitor. The resistance reading should be high after initial 
charge of the capacitor. An open capacitor can be detected 
with a capacitance meter or by checking whether the capac
itor passes ac signals. 

Attenuators. The thick film attenuators are best checked 
by substitution. If only one channel of the 465B is not oper
ating properly, and there is reason to believe an attenuator 
is defective, replace the suspected attenuator with the same 
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attenuator from the other channel and check instrument op
eration. If proper operation results, order a new attenuator. 

REPAIR AND READJUST THE CIRCUIT. If any defective 
parts are located, follow the replacement procedures given 
in this section. 8e sure to check the performance of any 
circuit that was repaired or that had any electrical compo
nents replaced. Readjustment of the affected circuit may be 
necessary. Check Table 5-1 in the Calibration Procedure 
section of this manual for possible adjustment interaction. 

SELECTABLE COMPONENTS 

Following is a list of selectable components followed by a 
procedure to determine the value for best performance of 
your instrument. 

Selecting R 1299 or R 1798: If 01297 or 01698 are re
placed in the vertical input circuit, the values of R1299 (CH 
1) or R1798 (CH 2) may have to be selected from values 
between 100 Q and 1000 Q to allow proper calibration of the 
4658. To select the optimum values of R1299 or R1798. 

a. Set generator for a 6 div display of fast-rise square
wave signal with VOLTS/DIV set to 5 mV. 

b. Adjust the 4658 for best flat-top waveform per Ad
justment Procedure steps 19 or 21. 

c. Set VOLTS/DIV to 20 mV and set generator for a 
6-div display. 

d. If the first 10 ns of the waveform top is rolled-down, 
select a lower value for R 1299 or R 1798. If the first 10 ns is 
rolled up, select a higher value resistor. 

e. Repeat parts a through d for best overall results. Re
check step 16, Low-frequency Compensation. 

Selecting R4268, R4165, or R4363: If magnified sweep 
non-linearity was observed when performing step 15 of the 
Adjutment Procedure, perform the following parts a through 
i to select the correct value for R4268 or perform parts j 
through m to select the correct values for R4165 and 
R4363. 

a. Set the TIME/DIV switch to X-Y (set INTENSITY to 
display a low intensity dot). 

Maintenance 
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b. Set horizontal POSITION to place the dot at the cen
ter vertical graticule line. 

c. Set the digital multimeter (see Maintenance Aids) for a 
0-200 dc volts range, and connect one multimeter test lead 
to the left crt deflection plate lead and the other multi meter 
test lead to the right crt deflection plate lead. 

d. Set the horizontal POSITION control to provide a zero 
volts dc reading on the multimeter. 

e. Move one multimeter test lead from a deflection plate 
lead to chassis ground. 

f. Check for a multimeter reading of 48 V to 53 V. 

g. If the reading in part f is outside the limits, select a 
value (higher or lower) for R4268 that provides a reading 
within limits (if reading is within limits proceed to part j). 
Decreasing the value of R4268 will increase the reading. A 
1000 Q change in R4268 value will change the meter reading 
by about 2 V. The nominal value for R4268 is 13 KQ. 

h. Repeat parts c through g as required, then disconnect 
the digital multi meter. 

i. Perform steps 14 and 15 of the Horizontal Adjustment 
procedure with time markers applied to the CH 1 input. 

j. If magnified sweep timing at the start or end of the 
non-excluded portion of sweep is still outside of the limit 
with the optimum value of R4268 selected, proceed as 
follows: 

k. Set the TIME/DIV switch to .02 JLS; press X10 MAG 
button in; set HORIZ DISPLAY to A; and apply 5 ns time 
markers to CH 1 input. 

I. Increase or decrease the value of R4165 (from nominal 
value of 33 Q) and R4363 (from nominal value of 120 Q) in 
approximately 10% steps to achieve optimum linearity at 
start and end of the non-excluded portions of the magnified 
sweep. Decreasing the values' of both resistors causes the 
start of the magnified sweep to expand and the end of the 
magnified sweep to contract. Increasing the values of both 
resistors has the opposite effect. Optimum results should be 
achieved with R4165 and R4363 values within 40% of their 
nominal values. 

m. Repeat parts i through I as necessary. 

6-11 

Scan by Zenith



Maintenance 
465B Service (SN B060000 & UP) 

CORRECTIVE MAINTENANCE 

Introduction 

Corrective maintenance consists of component replace
ment and instrument repair. Special techniques required to 
replace components in this instrument are given here. 

Maintenance Precautions 

To reduce the possibility of personal injury or instrument 
damage, observe the following precautions. 

1. Disconnect instrument from power source before re
moving or installing components. 

2. Use care not to interconnect instrument grounds 
which may be at different potentials (cross grounding). 

3. Do not use excessive heat when soldering. This can 
damage circuit boards and semiconductors. 

Static-Sensitive Components 

Static discharge can damage any semiconductor 
component in this instrument. 

This instrument contains electrical components that are 
susceptible to damage from static discharge. See Relative 
Susceptibility Table 6-2 for various classes of semiconduc
tors. Static voltages of 1 kV to 30 kV are common in unpro
tected environments. 

Observe the following precautions to avoid damage. 

1. Minimize handling of static-sensitive components. 

2. Transport and store static-sensitive components or 
assemblies in their original containers. on a metal rail, or on 
conductive foam. label any package that contains static
sensitive assemblies or components. 
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3. Discharge the static voltage from your body by wear
ing a wrist strap while handling these components. Servic
ing static-sensivie assemblies or components should be 
performed only at a static-free work station by qualified ser
vice personnel. 

4. Nothing capable of generating or holding a static 
charge should be allowed on the work station surface. 

5. Keep the component leads shorted together whenev
er possible. 

6. Pick up components by the body, never by the leads. 

7. Do not slide the components over any surface. 

8. Avoid handling components in areas that have a floor 
or work-surface covering capable of generating a static 
charge. 

9. Use a soldering iron that is connected to earth 
ground. 

10. Use only special antistatic suction type or wick type 
desoldering tools. 

Table 6-2 

RELATIVE SUSCEPTIBILITY 
TO STATIC DISCHARGE DAMAGE 

Relative 
Semiconductor Classes Susceptibility 

Levels8 

MOS or CMOS microcircuits or 
discretes, or linear microcircuits 
with MOS inputs. (Most Sensitive) 1 
ECl 2 
Schottky signal diodes 3 
Schottky TTL 4 
High-frequency bipolar transistors 5 
JFETs 6 
Linear microcircuits 7 
low-power Schottky TTL 8 
TTL (least Sensitive) 9 

·Voltage equivalent for levels: 

1 = 100 to 500 V 4 = 500 V 7 = 400 to 1000 V{est.) 
2=200t0500V 5=400t0600V 8=900V 
3 = 250 V 6 = 600 to 800 V 9 = 1200 V 

(Voltage discharged from a 100 pF capacitor through a resis
tance of 100 Q.) 
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Obtaining Replacement Parts 

STANDARD PARTS. Most electrical and mechanical 
parts can be obtained through your local Tektronix Field 
Office or representative. However, you should be able to 
obtain many of the standard electronic components from a 
local commercial source in your area. Before you purchase 
or order a part from a source other than Tektronix, Inc., 
please check the Replaceable Electrical Parts List for the 
proper value, rating, tolerance and description. 

NOTE 

Physical size and shape of a component may affect 
instrument performance, particularly at high frequen
cies. Always use direct-replacement components, un
less it is known that a substitute will not degrade 
instrument performance. 

SPECIAL PARTS. In addition to the standard electronic 
components, some special components are used in the 
465B. These components are manufactured or selected by 
Tektronix, Inc. to meet specific performance requirements, 
or are manufactured for Tektronix, Inc. in accordance with 
our specifications (see Cross Index-Manufacturers Code 
Number to Manufacture in Replaceable Electrical Parts List 
for code numbers). Most of the mechanical parts used in 
this instrument have been manufactured by Tektronix, Inc., 
Order all special parts directly from your local Tektronix 
Field Office or representative. 

ORDERING PARTS. When ordering replacement parts 
from Tektronix, Inc., it is imperative that all of the following 
information be included in order to ensure receiving the 
proper parts. 

1. Instrument type (include modification or option 
numbers). 

2. Instrument serial number. 

3. A description of the part (if electrical, include the cir
cuit number). 

4. Tektronix part number. 

Maintenance 
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Soldering Techniques 

I WARNING I 
Always disconnect the instrument from the power 
source before attempting to solder in the instrument. 

Ordinary 60/40 solder and a 35- to 40-W pencil-type sol
dering iron can be used to accomplish the majority of the 
soldering. If a higher wattage-rating soldering iron is used 
on the etched circuit boards, excessive heat can cause the 
etched circuit wiring to separate from the board base 
material. 

~ 
The Vertical Preamplifier Attenuator circuit boards are 
made of material easily damaged by excessive heat. 
When soldering to these boards, do not use a solder
ing iron with a rating of more than approximately 
15 W. A void prolonged applications of heat to circuit
board connections. Use only isopropyl alcohol when 
cleaning this circuit board. 

The following technique should be used to replace a com
ponent on the circuit board. Most components can be re
placed without removing the boards from the instrument. 

1. Grip the component lead with long-nose pliers. Touch 
the soldering iron to the lead at the solder connection. Do 
not lay the iron directly on the board, since it may damage 
the board. 

2. When the solder begins to melt, pull the lead out gent
ly. This should leave a clean hole in the board. If not, the 
hole can be cleaned by reheating the solder and placing a 
sharp object such as a toothpick into the hole to clean it out. 
A vacuum-type desoldering tool can also be used for this 
purpose. 

3. Bend the leads of the new component to fit the holes 
in the board. If the component is replaced while the board is 
mounted in the instrument, cut the leads so they will just 
protrude through the board. Insert the leads into the holes in 
the board so the component is firmly seated against the 
board (or as positioned originally). If it does not seat proper
Iy, heat the solder and gently press the component into 
place. 
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4. Touch the iron to the connection and apply a small 
amount of solder to make a firm solder joint. To protect 
heat-sensitive components, hold the lead between the com
ponent body and the solder joint with a pair of long-nose 
pliers or other heat sink. 

5. Clip the excess lead that protrudes through the board 
(if not clipped in step 3). 

6. Clean the area around the solder connection with a 
flux-remover solvent. Be careful not to remove information 
printed on the board. 

When soldering to the ceramic strips in the instrument, a 
slightly larger soldering iron can be used. It is recommended 
that a solder containing about 3% silver be used when sol
dering to these strips to avoid destroying the bond to the 
ceramic material. This bond can be broken by repeated use 
of ordinary tin-lead solder or by the application of too much 
heat; however, occasional use of ordinary solder will not 
break the bond, if excessive heat is not applied. 

If it becomes necessary to solder in the general area of 
any of the high-frequency contacts in the instrument, clean 
the contacts immediately upon completion of the soldering. 
Refer to the Switch Contacts paragraph in the Preventive 
Maintenance part of this section for recommended cleaners 
and procedures. 

Component Removal and Replacement 

WARNING I 
Always disconnect the instrument from the power 
source before attempting to replace components. 

CIRCUIT BOARDS. Occasionally it may be necessary to 
gain access to the reverse side of a circuit board or to re
move one circuit board to gain access to another. The fol
lowing procedures outline the necessary steps to facilitate 
instrument disassembly and reassembly. Most of the con
nections to the circuit boards in the instrument are made 
with pin connectors. However, some connections are sol
dered to the board. Observe the soldering precautions given 
under Soldering Techniques in this section. 

VERTICAL PREAMPLIFIER ASSEMBLY. Remove and 
replace this assembly as follows. 

6·14 

1. Remove instrument wrap-around cabinet in the man
ner given under Cabinet Removal at the beginning of this 
section. 

2. Losen front setscrews in the Vertical POSITION con
trol shaft couplers (0.050" Allen wrench required) and the 
VAR VOLTS/DIV control shaft couplers. Slide shafts out of 
the couplers and remove them from the instrument. 

3. Disconnect the INVERT and 20 MHz BW LIMIT push
button extension shafts from the switch shafts. Insert a 
scribe or similar tool between the end of the white plastic 
shaft and the inside of the black plastic extension shaft then 
pry gently. Extension shafts will snap back into position 
when reassembling. 

4. Disconnect the following wires and cables. 

a. Ten coaxial cables from the Preamplifier circuit 
board. Make a note of cable color codes to aid in proper 
installation during reassembly. 

b. Unplug the delay-line connection from the end of 
the Preamplifier circuit board toward the rear of the 
instrument. 

c. Locate the ground braid (near the High Voltage 
shield) connecting the Preamplifier circuit board to the 
Interface circuit board. Unsolder the end of the braid at
tached to the Preamplifier circuit board. 

d. Unplug P1565, a three-wire connector near the 
middle of the Preamplifier circuit board. 

e. Unplug P1505, an eight-wire connector near the 
rear of the Preamplifier circuit board. 

5. Remove 10 screws from attenuator covers (five in 
each cover) and lift covers from attenuator assemblies. 

6. Unsolder two resistors that connect from the Vertical 
Preamplifier Circuit board to the Attenuator Doards. 

7. Remove six circuit board hold-down screws from the 
Preamplifier circuit board and remove board from the 
instrument. 

8. To replace the Vertical Preamplifier circuit board, use 
the reverse of the removal steps. 

VERTICAL MODE SWITCH AND ATTENUATORS. Re
move and replace these assemblies as follows. 
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1. Loosen front setscrews in the Vertical POSITION 
control shaft couplers and the VAR VOLTS/DIV control 
shaft couplers. Slide shafts out of the couplers and remove 
them from the instrument. 

2. Disconnect INVERT and 20 MHz BW LIMIT push
button extension shafts from the switch shafts. Insert a 
scribe or similar tool between the end of the white plastic 
shaft and the inside of the black plastic extension shaft, 
then pry gently. Extension shafts will snap back into posi
tion when reassembling. 

3. Loosen six Vertical Preamplifier board hold-down 
screws (do not remove). 

4. Remove knobs from the VOLTS/DIV switches. Loos
en setscrews and pull to remove (requires a 1/16" Allen 
wrench). 

S. Remove the AC-GND-DC level switch knobs by pull
ing them straight off. 

6. Unplug both input coupling capacitors from the board. 
Bend capacitors out of the way, leaving the soldered lead 
attached. 

7. Remove four nuts securing the attenuator chassis to 
the instrument front casting (1/4" nutdriver required). 

8. Disconnect the following wires and connectors. 

a. PS232, a three-wire connector (to the Interface cir
cuit board). 

b. PS236 and PS23S, two-wire connectors (to the 
VAR VOLTS/DIV potentionmeters). 

c. PS036, a six-wire connector (to the CH 1 and CH 2 
VOLTS/DIV UNCAL LED and the 20 MHz BW LIMIT 
LED). 

d. PS001, an eight-wire connector at rear of Vertical 
Mode Switch circuit board (to the Preamplifier circuit 
board). 

e. P50S6 and PS26S, three-wire connectors (to the 
Probe Coding boards). 

f. Single red lead near the stand-off post at the rear of 
the Vertical Mode Switch circuit board. 

9. Remove securing screw and hexagonal stand-off post 
from the rear of the Vertical Mode Switch circuit board. 
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10. Remove Vertical Mode Switch circuit board from the 
instrument. 

11. To reinstall the Vertical Mode Switch and attenua
tors, use the reverse of the removal steps. 

TRIGGER GENERATOR AND SWEEP LOGIC BOARD. 
Remove and replace this board as follows. 

1. Disconnect the following cables and wires. 

a. Eight coaxial cables from component side of the 
Trigger Generator and Sweep Logic circuit board. Make 
note of cable color codes to aid in proper installation 
when reassembling. 

b. P7010 and P730S, five-wire connectors (to the A 
and B TRIGGER SLOPE controls). 

c. P7204, a four-wire connector (to TRIG and READY 
LED). Guide the connector through the slotted hole when 
removing the circuit board. 

d. P710S, a two-wire connector (to POWER LED). 

e. P70S2, a three-wire connector near top center of 
Trigger Generator and Sweep Logic circuit board. 

f. Unsolder the wires from the External Trigger Input 
connectors. 

2. Remove POWER-switch-actuator rod from the plastiC 
holder on the switch. Pry rod out of the holder with a small 
flat-bladed screwdriver and remove rod from the instrument. 

3. Remove POWER switch bracket from the circuit 
board (3/16" wrench or nutdriver required). The white plastic 
circuit board support on back side of board may fall off 
when circuit board hold-down screws are removed; save it 
for reinstallation. 

4. Remove five circuit board hold-down screws (Phillips 
screwdriver required) from the board (two at rear, two at 
front, and one in a post at top center of the board). Also 
remove post (3.16" wrench or nutdriver required). 

5. Unplug Trigger Generator and Sweep Logic circuit 
board by prying Trigger board away from Interface board at 
the two white interboard connectors (at bottom edge of the 
Trigger board). 

6. Move Trigger board to the rear until Trigger switches 
clear the front casting to remove the assembly from the in-
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strument. Exercise caution to avoid damaging the connector 
pins on the Interface board. 

7. To reinstall the Trigger Generator and Sweep Logic 
circuit board, reverse the order of the removal steps. If in
dexing of the Trigger switches was disturbed, a series of 
alignment steps will be required to return the indexing to its 
correct position. After each adjustment to the switch posi
tioning, the board must be reinstalled to check out the 
switch operation. 

SWEEP TIMING CIRCUIT BOARD. Remove and replace 
this board as follows. 

1. Disconnect the following wires. 

a. P6014, a two-wire connector (to main cable 
harness). 

b. P6002, a three-wire connector (to DELAY TIME 
POSITION potentiometr). 

c. P6001, a four-wire connnector (to X10 MAG and 
UNCAL LED). 

2. Remove VAR TIME/DIV, A TIME/DIV, and B 
TIME/DIV knobs (1/16" and 5/64" Allen wrenches required). 
The VAR knob has one externally accessible Allen set
screw, and the large gray knob has two externally accessi
ble Allen setscrews. The clear plastic skirt knob has two 
Allen setscrews that are accessible from behind the front 
panel casting. Black spacing rings may fall out; save them 
for reinstallation. 

3. Remove the board hold-down screw and the hexago
nal rod from the Sweep Timing circuit board (Phillips screw
driver and 3/16" wrench or nutdriver required). 

4. Use a flat-blade screwdriver to pry the Timing board 
away from the Interface board. Gently pull away the corner 
of the Interface board near the B External Trigger input con
nector and simultaneously lift up on the Timing board near 
the rear to fully disengage connector pins from the Interface 
board. 

5. To reinstall Timing board, reverse the order of the re
moval steps. 

VERTICAL OUTPUT BOARD REMOVAL. Remove and 
replace this board as follows. 

1. Unplug P4295, a six-wire connector at the top front 
corner of Vertical Output board. 
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2. Disconnect two wires from the crt neck. (Use long
nose pliers and gently pull connectors from the pins on the 
crt nectk. Pull straight away from the crt neck to avoid 
putting a side strain on the metal-to-glass neck-pin seal.) 

3. Unplug the delay-line terminal from the top right cor
ner of the board. 

4. Remove the integrated circuit mounting nut from main 
chassis. Use a 1/4" open-end wrench to loosen the nut. 

5. Remove two circuit board hold-down screws along 
the top edge of the board and remove Vertical Output circuit 
board from the instrument. Save the nylon posts (located 
behind front edge of board) for reinstallation. 

6. To reinstall Vertical Output circuit board, reverse the 
order of the removal steps. 

MAIN INTERFACE BOARD REMOVAL. If repair is nec
essary on reverse side of the Main Interface board, it is 
possible to gain access to that area by removal of one or 
two circuit boards as previously outlined. Consider this first 
before proceeding with Main Interface board removal proce
dure. (There is no reason to remove the Main Interface 
board except for eXChange.) 

~ 
If the Main Interface board becomes defective, it is 
recommended that your local Tektronix Field Office or 
representative be contacted to arrange instrument re
pair at a Tektronix Service Center. 

The Main Interface board can be removed as follows. 

1. Remove Trigger Generator and Sweep Logic board 
as previously outlined. 

2. Position the instrument with the front to your right and 
the Interface board faCing you. 

3. Remove the high-voltage shield from Interface board. 

4. Remove BEAM FIND and X10 MAG pUSh-button ex
tension shafts. Insert a scribe or small screwdriver between 
the end of the white plastic switch shaft and the inside of the 
black plastic extension shaft, then pry gently. 
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5. Remove INTENSITY, FOCUS, SCALE ILLUM, 
ASTIG, and TRACE ROTATION control extension shafts. 
Loosen front setscrew in each coupling with a 0.050" Allen 
wrench. 

6. Disconnect twelve ribbon- or wire-cable connectors 
from main Interface board and note the location, quantity, 
and color of wires for each plug for reassembly reference. 

a. P4009, a three-wire connector at the top left cor
ner of the board (to 014009). 

b. P4035, a four-wire connector near top center of 
the board (to crt socket). 

c. P4069, a two-wire connector near the INTENSITY 
potentiometer at top center of the board (to the Fan 
board). 

d. P4057, a three-wire connector near the INTENSI
TY potentiometer at top center of the board (to Vertical 
Mode Switch). 

e. P4061 , a three-wire connector near the INTENSI
TY potentiometer at top center of the board (to Vertical 
Preamp board). 

f. P4058, a six-wire connector near the INTENSITY 
potentiometer at top center of the board (to Vertical Out
put board). 

g. P4086, a two-wire connector near 04190 (to grati
cule lights). 

h. P4165, a two-wire connector near the front of the 
INTENSITY potentiometer (Y-Axis). 

i. P4176, a two-wire connector near the TRACE RO
TATION potentiometer (to crt). 

j. P4398, a six-wire connector from the TRACE SEP 
and B INTENSITY potentiometers, at the front of the 
board. 

k. P4498, a six-wire connector from the TRACE SEP 
and HOLDOFF potentiometers, at the front of the board. 

I. P4561 , a three-wire connector near the bottom cen
ter of the board (from the HOLDOFF control). 

7. Unsolder the CALIBRATOR loop from Main Interface 
board. 

8. Unsolder five wires from Main Interface board and 
confirm each wire's color and location in the following list for 
reassembly reference (high-voltage wires to crt socket). 

a. Wire to the one-notch ceramic strip is white with a 
yellow stripe. 

b. Wire to the - 2450 V test point (TP4129) is white 
with a red stripe. 
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c. Wire to center notch on the three-notch ceramic 
strip is white with an orange stripe. 

d. Lowest of a pair of wires between the large high
voltage capacitors is white with brown and yellow 
stripes. 

e. Upper wire of a pair of wires between the large 
high-voltage capacitors is white with a brown stripe. 

9. Disconnect horizontal deflection plate leads at the crt. 
This requires a pair of long-nose pliers for best removal or 
reinstallation (pull connectors straight out from pins to avoid 
strain on metal-to-glass neck-pin seal). 

10. Unplug five connectors from Main Interface board. 
Confirm each wire's color and location in the following list 
for reassembly reference. 

a. J4325, white with black and brown stripes, from 
near the rear middle of the board. 

b. J4387, white with a red stripe, from near the front 
of the board. 

c. J4385, white with black and red stripes, from near 
the front of the board. 

d. J4388, white with a blue stripe, from near the front 
of the board. 

e. J4475, white with an orange stripe, from between 
the interboard connectors (to the Sweep Timing circuit 
board). 

11. Unsolder one wire from near the left middle of the 
board (under cable harness). 

12. Remove power transistor mounting screw from 
04102, 04301, and 04401. 

13. Remove mounting screw from transistor 04312 near 
the lower rear corner of the board. 

14. Remove mounting screw from transistor 04190 near 
the top right corner of the board. 

15. Remove four hexagonal posts that stand-off the 
high-voltage shield. Use a 3/16" nutdriver. 
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16. Remove seven Main Interface board mounting 
screws. A Phillips screwdriver is required. 

WARNING I 
The crt anode and the output terminal of high-voltage 
multiplier may retain a high-voltage charge after the 
instrument is turned off. To avoid electrical shock 
ground both the output terminal of the multiplier and 
the crt high-voltage anode lead to chassis ground. 

17. Disconnect crt anode-lead plug from the high-volt
age multiplier jack. Ground this lead to the instrument main 
chassis to remove any stored charge. Insert a medium-size 
screwdriver tip between the multiplier jack body and the 
hold down spring clip. Pry the multiplier jack out of the 
spring clip. 

18. Separate Main Interface circuit board from the 
instrument chassis, using care to prevent damage to 
components or wiring. Carefully thread interconnecting 
cables through the board and chassis, as necessary, to 
avoid strain on any cable. Let the board pivot on power
transformer leads that are still connected to the board. 

NOTE 

You can now perform repairs on the reverse side of 
the Main Interface board, if repair is intended. To rein
stall the board, reverse the order of the removal steps. 
If you intend to replace the Main Interface circuit 
board, continue with this procedure. 

19. Unsolder power-transformer wires from Main Inter
face board. Confirm each wire's color and location in Figure 
6-4. To facilitate reassembly, record any exceptions to this 
procedure. 

20. Unsolder blue power-cord wire from the stand-off in
sulator near power transformer secondary wires. Feed wire 
through hole in the board. 

21. Remove Main Interface board from the chassis, us
ing care to prevent strain on any of the wires. 

22. To facilitiate reinstallation, remove solder from the 
holes in the circuit-board wire-terminal pads, if wires were 
removed in this procedure. 
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To reinstall the Main Interface circuit board, reverse the 
order of the removal steps. 

NOTE 

All of the mounted components are not supplied with 
a replacement Main Interface board. It will be neces
sary to exchange some components from the old 
board to the new board or new parts must be ordered. 

POWER TRANSFORMER. If the power transformer be
comes defective, be sure to replace only with a direct re
placement Tektronix transformer. After the transformer is 
replaced, check the performance of the complete instru
ment. Remove the transformer as follows. 

1. Unsolder the power cord from the Interface board, the 
Regulating Range Selector Assembly, and the solder lug on 
the rear sub panel. 

2. Remove small blue panel from the rear panel of the 
instrument (short screw is at the top, and the long screw is 
at the left side). It will be necessary to remove rear ring 
assembly, as for cabinet removal (see Figure 6-1) and the 
Regulating Range Selector cover to allow removal of the 
panel. 

ORANGE 

WHITE 

VIOLET 

BROWN~~----~~~~ 

2757-56 

Figure 6-4. Locations of power transformer secondary wires. 
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3. Disconnect actuating shaft from the POWER switch 
coupler and remove shaft from the instrument. Be careful 
not to damage switch coupler. 

4. Remove POWER switch mounting bracket from the 
Trigger board (3/16" wrench or nutdriver required). 

5. Unsolder transformer leads from the Interface board 
and the solder lug on the rear subpanel. Note the wire color 
codes to facilitate correct reinstallation (see Figure 6-4). 

6. Remove transformer leads from the Regulating 
Range Selector Assembly. It will be necessary to use a spe
cial pin removing tool available from Tektronix, Inc. (refer to 
Maintenance Aids information at end of this section). It is 
only necessary to use this tool to remove the transformer 
leads from the Selector Assembly. The leads may be rein
stalled by simply pushing them into place. Note wire color 
codes to facilitate correct reinstallation. 

7. Remove transformer bracket mounting hardware. 
This includes two screws on the Trigger board, one screw 
on the Interface board, two nuts on the U-channel (one on 
the transformer side and one on the crt side), and two 
screws and nuts on the rear subpanel. 

8. Thoroughly loosen Trigger board, then lift the trans
former assembly partially out until thermal cutoff retaining 
screws can be removed. Remove these retaining screws 
with a Phillips screwdriver and lift transformer assembly out 
of the instrument. 

9. Remove thermal cutout and POWER switch from old 
transformer and install on new transformer. Note wire color 
codes to facilitate correct installation. 

10. Install new transformer assembly in the instrument 
reversing the order of removal steps. 

CATHODE RAY TUBE (CRT). Remove and replace the 
crt as follows. 

WARNING I 
Use care when handling a crt. Protective clothing and 
safety glasses should be worn. A void striking it on any 
object that might cause it to crack or implode. When 
storing a crt, place it in a protective carton or set it 
face down on a smooth surface in a protective loca
tion with a soft mat under the faceplate to protect it 
from scratches. 
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1. Remove instrument wrap around cabinet in the man
ner given under Cabinet Removal at the beginning of this 
section. 

2. Remove plastic bezel and filter from the front of the 
crt (held with four screws). 

3. Remove rear cover (held by two flat-head screws). 

4. Remove bell-shaped cover to expose crt socket (held 
by two screws). 

5. Unplug crt socket. 

6. Remove the two vertical deflection pin connectors 
from the left side of the crt neck. (Use long-nose pliers and 
pull connectors straight off the crt neck to avoid strain on 
the metal-to-glass neck-pin seal.) 

7. Set the instrument on its left side (Vertical Preamp 
board side). 

8. Remove horizontal deflection pin connectors from 
bottom of the crt neck (accessible through a hole in the 
Interface board). (Refer to step 6 for removal method.) 

9. Position the instrument so the top is accessible. 

WARNING I 
The crt anode and the output terminal of high-voltage 
multiplier may retain a high-voltage charge after the 
instrument is turned off. To avoid electrical shock, 
ground both the output terminal of the multiplier and 
the crt high-voltage anode lead to chassis ground. 

10. Locate anode lead connector that is held in place by 
a metal spring clip fastened to the chassis. Pull the top por
tion of the anode lead out of the connector (where the con
nector plugs together, just above the metal spring Clip) and 
discharge the metal tip to the chassis. 

11. Holding one hand on the crt face, push slowly on the 
crt base with the other hand. Guide the anode connector 
through the crt shield while slowly pulling the crt out of the 
instrument. The plastiC corner pads may fall out during re
moval; save them for reinstallation. 
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12. Reverse the above procedure to install a crt. Ob
serve the following precautions. 

a. Be sure to guide anode lead through the hold in the 
crt shield while pushing crt into the instrument. 

b. Be sure plastic corner pads are securely seated. 

c. Be sure plastic centering ring firmly centers the crt 
neck. Reposition the ring as necessary. 

HIGH VOLTAGE MULTIPLIER. Remove and replace the 
High Voltage Multiplier as follows. 

1. Remove Vertical Preamplifier board and crt as previ
ously described. 

2. Slide the round part of the crt shield to the rear about 
two inches. 

3. Remove high voltage shield (held on by four screws). 
Note position of the cabinet grounding clip for reassembly 
reference. 

4. Remove four 3/16" stand-off posts to which the high 
voltage shield is secured. 

5. Remove mounting screw from Q4102 and Q4301 at 
the rear of the Interface board. 

6. Remove circuit board hold-down screw just forward 
of P4165 on the Interface board. 

7. Remove the shield from the high voltage transformer 
and high voltage multiplier (shield held by three screws). 

8. Unsolder black wire (between the High Voltage Multi
plier and the Interface board) from the Interface board. 

9. Unsolder, the diode and the wire from the post on the 
High Voltage Multiplier. 

10. Remove two nylon nuts securing the High Voltage 
Multiplier to the Interface board. 

11. Remove High Voltage Multiplier (carefully pry up on 
the Interface board as necessary to facilitate removal). 
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12. Reverse above procedure to install the High Voltage 
Multiplier. 

TRANSISTORS AND INTEGRATED CIRCUITS. Transis
tors and Ie (integrated circuits) should not be replaced un
less they are actually defective. If removed from their 
sockets during routine maintenance, return them to their 
original sockets. Unnecessary replacement or switching of 
semiconductor devices may affect the adjustment of the in
strument. When a transistor is replaced, check the opera
tion of the part of the instrument that may be affected. 

Any replacement component should be of the original 
type or a direct replacement. Bend the leads to fit the socket 
and cut the leads to the same length as on the component 
being replaced. See Figure 9-1 for basing diagrams. 

To remove the 14-, 16-, and 20-pin integrated circuits, 
pull slowly and evenly on both ends of the device. Try to 
avoid having one end of the integrated circuit disengage 
from the socket before the other, since this may damage the 
pins. 

WARNING I 
Handle silicone grease with care. A void getting sili
cone grease in the eyes. Wash hands thoroughly after 
use. 

WARNING I 
Voltages are present on the exterior surface of the 
chassis-mounted power supply transistors if power is 
applied to the instrument and the POWER switch is 
on. 

The chassis-mounted power supply transistors and their 
mounting bolts are insulated from the chassis. In addition, 
silicone grease is used to increase heat transfer capabilities. 
Reinstall the insulators and replace the silicone grease when 
replacing these transistors. The grease should be applied to 
both sides of the mica insulators and should be applied to 
the bottom side of the transistor, where it comes in contact 
with the insulator. 

NOTE 

After replacing a power transistor, check that the col
lector is not shorted to ground before applying power. 
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INTERCONNECTING PINS. Two methods of intercon
nection are used in this instrument to connect the circuit 
boards with other boards and components. When the inter
connection is made with a coaxial cable, a special end-lead 
connector plugs into a socket on the board. Other intercon
nections are made with a pin soldered onto the board. Two 
types of mating connections are used for these intercon
necting pins. If the mating connector is on the end of a lead, 
an end-lead pin connector is used which mates with the 
intrconnecting pin. The following information provides the 
replacement procedure for the various types of intercon
necting methods. 

Coaxial-Type End-Lead Connectors. Replacement of 
the coaxial-type end-lead connectors requires special tools 
and techniques; only experienced maintenance personnel 
should attempt replacement of these connectors. It is rec
ommended that the cable or wiring harness be replaced as a 
unit. For cable or wiring harness part numbers, see the Re- , 
placeable Mechanical Parts list. An alternative solution is to 
refer the replacement of the defective connector to your lo
cal Tektronix Field Office or representative. 

NOTE 

A circuit-board pin-replacement kit including neces
sary tools, instructions, and replacement pins is avail
able from Tektronix, Inc. (see Maintenance Aids 
information at the end of this section). 

Circuit Board Pins. To replace a pin that is mounted on a 
circuit board, first disconnect any pin connectors, then un
solder the damaged pin and pull it out of the circuit board 
with a pair of pliers. Be careful not to damage the wiring on 
the board with too much heat. Ream out the hole in the 
circuit board with a 0.031" drill bit. Remove the ferrule from 
the new interconnecting pin and press the new pin into the 
hole in the circuit board. Position the pin in the same manner 
as the old pin. Then, solder the pin on both sides of the 
circuit board. If the old pin was bent at an angle to mate with 
a connector, carefully bend the new pin to match the associ
ated pins. 

Circuit Board Pin Sockets. The pin sockets on the cir
cuit boards are soldered to the rear of the board. To replace 
one of these sockets, first unsolder the pin (use a vacuum
type desoldering tool to remove excess solder). Then, 
straighten the tabs on the socket and remove it from the 
hole in the board. Place the new socket in the circuit board 
hole and press the tabs down against the board. Solder the 
tabs of the socket to the circuit board; be careful not to get 
solder into the socket. 
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NOTE 

The spring tension of the pin sockets ensures a good 
connection between the circuit board and the pin. This 
spring tension can be destroyed by using the pin 
sockets set as a connecting point for spring-loaded 
probe tips, alligator clips, or other devices. 

End-Lead Pin Connectors. The pin connectors used to 
connect the wires to the interconnecting pins are factory 
assembled. They consist of machine-installed pin connec
tors mounted in plastic holders. The plastiC holders are easi
ly replaced as individual items; but if the connectors are 
faulty, the entire cable assembly should be replaced. Individ
ual pin connectors are listed in the parts list, but special 
tools are required for installation. 

When pin connectors are grouped together and mounted 
in a plastic holder, these connectors are removed and in
stalled as a multi-pin connector. To provide correct orienta
tion of this multi-pin when it is replaced, an arrow is 
stamped on the circuit board, and a matching arrow is 
molded into the plastic housing of the multi-pin connector. 
Be sure these arrows are aligned when the multi-pin con
nector is reinstalled. If the individual end-lead pin connectors 
are removed from the plastiC holder, note the color of the 
individual wires to facilitate replacement. 

CERAMIC TERMINAL STRIPS. Replacement strips (in
cluding studs) and spacers are supplied under separate part 
numbers. However, the old spacers may be reused if they 
are not damaged. The applicable Tektronix part numbers for 
the ceramic strips and spacers used in this instrument are 
given in the Replaceable Mechanical Parts list. 

Remove ceramic terminal strips as follows. 

1. Unsolder all components and connections on the 
strip. To aid in replacing the strip, it may be advisable to 
mark each lead or draw a sketch to show location of the 
components and connections. 

2. Pry or pull the damaged strip from the chassis. 

3. If the spacers come out with the strip, remove them 
from the stud pins for use on the new strip (spacers should 
be replaced if they are damaged). 
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Replace ceramic terminal strips as follows. 

1. Place the spacers in the chassis holes. 

2. Carefully press the studs of the strip into the spacers 
until they are completely seated. 

3. If the stud extends through the spacers, cut off the 
excess. 

4. Replace all components and connections. Observe 
the soldering precautions under Soldering Techniques in 
this section. 

Readjustment After Repair 

After any electrical component has been replaced, the 
adjustments for that particular circuit should be checked, as 
well as the adjustment of other closely related circuits. Since 
the power supply affects all circuits, adjustment of the entire 
instrument should be checked if work has been done in the 
power supply or if the transformer has been replaced. 

Instrument Repackaging 

Should reshipment become necessary, reuse the carton 
in which your instrument was shipped. If the original pack
aging is unfit for use or is not available, repackage the in
strument as follows. 
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1. Obtain a carton of corrugated cardboard having inside 
dimensions of no less than six inches more than the instru
ment dimensions; this will allow for cushioning. Use a carton 
having a test strength of at least 275 pounds. 

2. Surround the instrument with polyethylene sheeting 
to protect the finish and prevent packing material from en
tering the instrument. 

3. Cushion the instrument on all sides by tightly packing 
dunnage or urethane foam between carton and instrument, 
allowing three inches on all sides. 

4. Seal carton with shipping tape or industrial stapler. 

Required Reshipment Information 

If the instrument is to be shipped to a Tektronix Service 
Center for service or repair, attach a tag containing the fol
lowing information. 

1. Owner's name and address, with the name of an Indi
vidual at your firm who can be contacted. 

2. Complete instrument serial number. 

3. Description of the services required. 
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Table 6·3 
MAINTENANCE AIDS 
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The following maintenance aids include items required for some maintenance procedures in this instrument. Equivalent 
products may be substituted for examples given, providing characteristics are similar. 

Description Specifications Use Example 

Soldering Iron 15W General soldering and ANTEX PRECISION Model C 
unsoldering 

Screwdriver Phillips #1 tip Assembly and Xcelite Model X108 
Disassembly 

Screwdriver Phillips #2 tip Assembly and Xcelite Model X102 
Disassembly 

Screwdriver Three-inch shaft; 3/32" flat General Xcelite R3323 
bit 

Torque Screwdriver 1.5 inch-pounds FUNCTION switch Sturtevant-Richmont Torque Prod-
assembly ucts Model PM-5 Roto-Torq 

Nutdrivers 1/4",5/16",3/8",7/16" General Xcelite #8, #10, #12, & #14 

Open End Wrench 1/4" General 

Allen Wrenches 1/16", 5/64", 0.050" Assembly and 
Disassembly 

Solder Wick Unsoldering Hex Wik #887-10 

Lubricant Versilub FUNCTION switch Tektronix Part Number 006-1353-
lubrication 00 

Spray Cleaner No Noise FUNCTION switch pad Tektronix Part Number 006-0442-
cleaning 02 

Air Filter Adhesive Coat air filter after Tektronix Part Number 006-0580-
cleaning 00 

Pin Removing Tool Remove leads from Tektronix Part Number 003-0707-
Regulating Range Se- 00 
lector Assembly 

Circuit Board Pin Replace- Replace Circuit board Tektronix Part Number 040-0542-
ment Kit connector pins 00 
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Equipment 

Semiconductor Tester 

Test Oscilloscope with 
10X voltage probe. 

Multimeter 

Variable Autotransformer 

~ 
Before using any test equipment to make measure
ments on static-sensitive components or assemblies, 
be certain that any voltage or current supplied by the 
test equipment does not exceed the limits of the com
ponent to be tested. 

Table 6-4 
SUGGESTED TROUBLESHOOTING EQUIPMENT 

Minimum 
Specification Usage 

Dynamic type tester. Measure Test Semiconductors. 
reverse breakdown voltages 
up to at least 400 V. 

Frequency response, dc to at Check operating 
least 100 MHz; deflection fac- waveforms. 
tor, 5 mV to 5 V Idiv; input im-
pedance, 1 MQ, 20 pf; sweep 
rate, 0.5 s to 0.02 J.Ls/div. 

Digital Multimeter, Voltmeter Check voltages and gener-
input impedance, 10 MQ; al troubleshooting. 
range, 0 to 200 V; voltage ac-
curacy, within 0.15%, display, 
4/12 digits; ohmmeter, 0 to 
20 MQ. 

Variable from 0 to 140 V, Vary input line voltage 
1.2 A. Equipped with 3-wire when troubleshooting the 
power cord, plug, and power supply. 
receptacle. 

a Requires a TM 500-Series power module. 

6-24 

Examples 

a. TEKTRONIX 576 Curve 
Tracer. 
b. TEKTRONIX 577 (D1 or D2) 
Curve Tracer with 177 Test 
Fixture 

TEKTRONIX 4658 Oscilloscope 
with included 10X probe 

a. TEKTRONIX DM 501 A Digital 
Multimeter" 
b. TEKTRONIX 4658 Oscillo-
scope with DM44 Option 

General Radio W8MT3VM or 
W10MT3W Metered Variac 
Autotransformer 
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OPTIONS 

Section 7-4658 Service 
(SN 8060000 & UP) 

GENERAL OPTION INFORMATION 
Your instrument may be equipped with one or more options. This section describes those options and provides required 

support documentation. Each Option part of this section is complete and supplies all the necessary information for operation 
and adjustment of the instrument. The Electrical and Mechanical Replaceable Parts list for each option are included at the end 
of that option. 

Index to Options Described in this section 

Option 04 
Option 05 
Option 078 

Option 78 

• Option 07 Is not available on instruments equipped with the DM44 Digital Multimeter. 

REV DEC 1983 

7-3 
7-5 
7-19 
7-33 
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Options-465B Service 
(SN B060000 & UP)-Option 04 

OPTION 04 
EMC ENVIRONMENTAL 

INTRODUCTION 

This section describes the features of Option 04 applica
ble to the 4658 Oscilloscope. Circuitry in the instrument is 
modified to meet additional conducted and radiated interfer
ence requirements over the frequency range of 150 kHz to 
25 MHz (conducted) and 150 kHz to 1 GHz (radiated). 

The following changes are made to the standard instru
ment circuitry to meet the additional specification require
ments. Figure 7-1 reflects the Option 04 instrument 
configuration. 

PI4S00 
/J,/nOVAC 

FLt4500 

FJ4500 

1.5A., FAST 

5'4-'510 
IPOWERI- -
(PULL ON) 

514520 

EMI filter FL 14500 is added in series with the input pow
er cord. 

A cathode-ray tube mesh filter is installed to minimize crt 
faceplate radiation. 

Four signal-output bnc connectors on the rear plenum 
chamber are changed to a type that improves shielding of 
the connected signal leads. 

Capacitors are added across the transformer secondary 
windings. 

115V 

C.R.Y-BLk-G,R.N 

C4'!10Z 
.001 

ArIoRTIAL A4 tNTERF.-ce f3Oo'RD 

~757-114-

Figure 7-1. 465B Option 04 primary winding with power-line filter. 

7-3 

Scan by Zenith



Options-465B Service 
(SN B060000 & UP) 

REPLACEABLE ELECTRICAL PARTS 
OPTION 04 

Tektronix 
Part No. 

Serial/Model No. 
Component No. Eff Dscont Name & Description 

CHANGE TO: 

A4 
A4C4501 
A4C4513 
A4C4517 

ADD: 

A4C4502 
A4C4503 

Fig. & 
Index 
No. 

ADD: 

A4 

7-4 

670-5996-04 
283-0003-00 
283-0003-00 
283-0003-00 

283-0000-00 
283-0000-00 

Tektronix 
Part No. 

131-0382-00 
210-0586-00 

119-0376-01 

211-0038-00 
210-0586-00 

131-0707-00 
131-0708-00 
131-1310-00 
131-1315-01 
210-0774-00 
210-0775-00 
378-0726-00 
334-3379-00 
348-0239-00 
179-2739-00 
195-0529-00 

Serial/Model No. 
Eff Dscont 

CHANGES FROM STANDARD 465B 
WHEN OPTION 04 IS ADDED 

CKT BOARD ASSY:INTERFACE 
CAP.,FXD,CER DI:0.01UF,+80-20%,150V 
CAP.,FXD,CER DI:0.01UF,+80-20%,150V 
CAP.,FXD,CER DI:0.01UF,+80-20%,150V 

CAP.,FXD,CER DI:0.001UF,+100-0%,500V 
CAP.,FXD,CER DI:0.001UF,+100-0%,500V 

REPLACEABLE MECHANICAL PARTS 
OPTION 04 

Qty 1 2 3 4 5 Name & Description 

CHANGES FROM STANDARD 465B 
WHEN OPTION 04 IS ADDED 

CKT BOARD ASSY:INTERFACE 
TERMINAL,STUD:0.812 L,INSULATED 

. NUT,PL,ASSEM WA:4-40 X 0.25,STL CD PL 

CHASSIS PARTS 

FILTER,RAD INT:2 X 3A,250V,400 HZ 
(ATTACHING PARTS) 

SCREW,MACHINE:4-40 X 0.312,FLH,100 DEG 
1 NUT,PL,ASSEM WA:4-40 X 0.25,STL CD PL 

- - - * - - -
1 CONNECTOR,TERM:22-26 AWG,BRS& CU BE GOLD 
1 CONTACT,ELEC:O.48"L,28-32 AWG WIRE 
1 CONTACT,ELEC:MESH FILTER GROUND 
4 CONN,RCPT,ELEC:BNC,FEMALE 
2 EYELET,METALLIC:0.152 OD X 0.245 INCH L,BRS 
2 EYELET,METALLIC:0.126 OD X 0.23 INCH L,BRS 
1 FILTER,MESH:EMI 
1 MARKER,IDENT:MARKED GROUND SYMBOL 

GROMMET,PLASTIC:DK GRAY,U-SHAPE,0.27 ID 
WIRING HARNESS:MAIN 
LEAD, ELECTRICAL: 18 AWG,2.0 L,8-0 

Mfr 
Code Mfr Part Number 

80009 670-5996-04 
91418 SP103Z151-4R9 
91418 SP103Z151-4R9 
91418 SP103Z151-4R9 

59660 831-519-Z5u-102P 
59660 831-519-Z5U-102P 

Mfr 
Code Mfr Part Number 

71279 572-4822-01-05-1 
83385 OBD 

80009 119-0376-01 

83385 OBD 
83385 OBD 

22526 47439 
22526 47437 
80009 131-1310-00 
24931 28JR 306-1 
80009 210-0774-00 
80009 210-0775-00 
80009 378-0726-00 
80009 334-3379-00 
80009 348-0239-00 
80009 179-2739-00 
80009 195-0529-00 
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Options-465B Service 
(SN B060000 & UP)-Option 05 

OPTION 05 
TV SYNC SEPARATOR 

INTRODUCTION 

Option 05, when installed in the 4658 Oscilloscope, adds 
a TV Sync Separator and other changes to provide stable 
sweep triggering from composite video waveforms and pro
vides a Field 1 or Field 2 sync selection feature. The Option 
05 requires that the polarity of the input signals be observed 
since the SYNC SEPARATOR OPERATES ON SYNC NEG
ATIVE SIGNALS ONLY. Operation of the instrument from 
sync positive signals is described in operation of the sync 
separator under Operating Instructions. 

The information and instructions presented here apply to 
the use of the 4658 Option 05 instrument in TV applica
tions. Refer to the appropriate sections of the Operator's or 
Service manuals for use and operation of the instrument for 
non-TV applications. 

GENERAL INFORMATION 

Option 05 includes a TV Sync Separator and provides 
the instrument with front-panel selection of additional 
trigger-signal processing to facilitate observation and mea
surement of composite video and related television wave
forms. Added circuitry provides amplification, clipping, and 
vertical sync recognition. Vertical (field rate) and horizontal 
(line rate) trigger signals are selected with the A TRIGGER 
COUPLING switch for A Sweep triggering. Horizontal (line 
rate) trigger signals for 8 Sweep triggering are selected with 
the 8 TRIGGER SOURCE switch. 

For interlaced video signals, the TV FIELD trigger signals 
may start the A Sweep on either Field 1 or Field 2 ("even" or 
"odd" fields respectively in CCIR System 8 terminology). 
Trigger Signal selection is accomplished with the A TRIG
GER SLOPE switch. 

When A TRIGGER COUPLING switch is set to either TV 
FIELD or TV LINE (see Figure 7-2), the A TRIGGER 
SOURCE switch selects the source of the signals to be pro
cessed in the Sync Separator. This includes NORM (com
posite vertical signal), CH 1, CH 2, EXT, or EXT/10. (LINE 
source is not a usable function with TV FIELD or TV LINE 
coupling.) 

A 

lOJ 

~DJ: 
All (JM.y 

rDJ 
llIlY"D o 

POWER 

A TRIGGER •. ~. 
~ ~r@J;'~ 
~~2 @. 
00 

) 

4273-53 

Figure 7-2. Partial 4658 front panel showing Option 05 features. 

With the A TRIGGER COUPLING switch set to either TV 
FIELD or TV LINE, the selected sync output from the Sync 
Separator is automatically applied to the A Sweep TRIG
GER circuit for use as the triggering signal for the A Sweep. 
For the 8 Sweep, the horizontal-sync signal (line-rate sync) 
from the Sync Separator is fed only to the TV LINE position 
of the 8 TRIGGER SOURCE switch, to be selected at the 
option of the user. 
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Option OS circuitry requires sync-negative composite vid
eo for proper operation. This signal polarity is used with 
most standard broadcast systems employing 40S to 819 
lines at SO- or 60-Hz field rates and with closed-circuit 
systems having up to 1201 lines at a 60-Hz field rate. Sync
positive video may be used, as discussed later under "Oper
ation of the Sync Separator." 

To optimize video measurements, the vertical amplifier 
ac coupling input capacitors are increased from 0.019 ~F to 
0.2 ~F Figure 7-3. The larger physical size of these capaci
tors increases the input shunt capacitance to a normalized 
value of 24 pF. 

Specification 

Electrical characteristics and performance requirements 
listed in the "Specification" part of this manual are applica
ble to the 46SB Option OS oscilloscope with the following 
exceptions or additons. 

Vertical Input 

Resistance 
Capacitance 
Time Constant 

AC Input Coupling 

Low Frequency -3 dB Point 

Direct 
Via 10X Passive Probe 

Tilt (10-ms pulse) 

Direct 
Via 10X Passive Probe 

Triggering 

1 M!l within 2% 
24 pF ±10% 
24~s ±12% 

1 Hz 
0.1 Hz 

2.S% 
0.2S% 

Sync Separation Stable video rejection and sync sepa
ration from sync-negative composite 
video, 40S- to 1201-line, SO- or 60-Hz 
field rate. 

PARTIAL00 

Sync-positive composite video can be 
separated by applying the input signal 
to the CH 2 input connector and using 
the CH 2 INVERT feature. 

FIELD 1 and FIELD 2 trigger signals 
are selectable with the A TRIGGER 
SLOPE switch for interlaced field sys
tems. A trigger signal is generated for 
every field in non interlaced field 
systems. 

Trigger Amplitude 

Internal 

Min Max 

Composite Video 
(nominal)8 
CompOSite Sync 

1.S cm 
O.Scm 

1S cm 
20cm 

External 
Composite Video 
(nominal)8 
CompOSite Sync 

1S0 mV 
SOmV 

1.S V 
2.0 V 

EXT/10 
Composite Video 
(nominal)8 1.S V 
CompoSite Sync SOO mV 

1S V 
20V 

• Peak video is approximately 7/3 sync amplitude. 

Furnished Accessories 

The following accessories are provided with Option OS 
instruments. 

RI30121 

Graticule, NTSC (CCIR System M); -40 to +100 
units, with 7.S-unit setup line; horizontal divisions 
along line zero (for part number see Option OS "Ac
cessories" in the parts list of this section). 

Graticule, CCIR (CCIR System B): zero to + 1 00 
units, 3S-unit setup line; horizontal divisions along line 
30 (for part number see Option OS "Accessories" in 
the parts list of this section.) 

9.1 "1 

CI3012 ~I \ TO 
0.2 T . 530A 

- I 
RI3010 

75 
v\O 

- .J 
3EL 0.25-1.5 

I 

I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

l
-l CI3009 1¥ CI3010 

m 
PARTIAL A~ VE.RTICA.L ATTENUATOR BOARD I I 

(2757·91 )4273·54 • -------------'---" 
Figure 7-3. Option 05 4658 Vertical Input changes. I 
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OPERATING INSTRUCTIONS 

Installation of the Video Graticule 

To install a video graticule, perform the following steps. 

1. Loosen the four captive bezel securing screws about 
six turns and remove the bezel. 

2. Remove the implosion shield from the two bosses on 
the bezel and install the desired graticule, ensuring that the 
markings are on the surface away from the crt face. The 
graticule can be positioned horizontally a small amount to 
align the external graticule and mask with the internal crt 
graticule lines. 

NOTE 

The extended tab at the bottom of the video graticule 
mates with the slightly wider bottom margin of the 
graticule cover. 

3. Position the bezel in place and secure it with the four 
captive screws. 

Vertical Calibration for CCIR and NTSC Video 
Graticules 

When the video graticule is installed, the 10 horizontal 
divisions along line 0 correspond to the internal graticule 
divisions, and the TIME/DIV calibration of the oscilloscope 
remains unchanged. However, the vertical divisions repre
sent only proportions of the 100-unit (CCIR) or the 140-unit 
(NTSC) video waveform, and the vertical VOLTS/DIV cali
bration is inapplicable. 

To calibrate for a standard 1 V (nominal) video Signal, 
apply the 300 mV CALIBRATOR square-wave signal to ei
ther the CH 1 or CH 2 vertical input and adjust the associat
ed VOLTS/DIV and VAR (VOLTS/DIV) controls so that the 
displayed waveform occupies either 30 units on the CCIR 
graticule or 42 units on the NTSC graticule. This adjustment 
may be made with a well-focused, free-running display. 

Operation of the Sync Separator 

To trigger the 465B on a video signal, perform the follow
ing steps. 

1. Set the A TRIGGER COUPLING switch to either TV 
FIELD or TV LINE. 

Options 
4658 Service (SN 8060000 & UP) 

2. Determine the polarity of the composite video or com
poSite sync waveform applied to the 465B. The Sync Sepa
rator requires normal (sync-negative) video with sync at the 
negative peak. To obtain proper Sync Separator operation 
from inverted (sync-positive) video (sync at the positive 
peaks and peak video at the negative peaks), apply the sig
nal to the CH 2 input connector, select CH 2 as the A TRIG
GER SOURCE, and use the CH 2 INVERT feature to obtain 
the proper signal polarity. 

NOTE 

Composite Sync is the vertical and horizontal sync 
signals combined in a single waveform, but without 
video (picture) information. Composite Video is the 
picture waveform complete with vertical and horizon
tal blanking and sync components. 

3. Use the A TRIGGER SLOPE switch to select the de
sired field for use as the trigger signal (with the A TRIGGER 
SOURCE switch set to the TV FIELD position). 

For special considerations in dual-trace modes (ALT or 
CHOP), refer to "Vertical Operating Modes-Special Consid
erations" in this section. For internal triggering, the sync 
portion of the displayed waveform should be at least 0.5 cm 
high (7 units, or 0.35 div, on the CCIR graticule; on the 
NTSC graticule it should be 10 units, or about 0.5 div). For 
external triggering, the sync portion of the waveform should 
be at least 50 mV in amplitude (or 0.50 V with the SOURCE 
switch set to EXT/10). To avoid circuit overload and partial 
or complete loss of sync, do not exceed the specified maxi
mum composite video amplitude (15 div for internal trigger
ing; 1.5 V for external triggering). 

Triggering the Sweep 

The output of the Sync Separator is fed via the A TRIG
GER COUPLING switch to the A Sweep Trigger circuit and 
via the B TRIGGER SOURCE switch to the B Sweep Trig
ger circuit. Triggering the A Sweep from the TV FIELD or TV 
LINE sync signal requires only the proper setting of the A 
TRIGGER LEVEL control. When TV FIELD rate triggering is 
used, selecting either Field 1 or Field 2 sync is accomplished 
by setting the A TRIGGER SLOPE switch to the desired 
field. In the PAL four-field TV system, the FIELD 1 position 
selects either Field 1 or Field 3, and the FI ELD 2 position 
selects either Field 2 or Field 4. Refer to "Identifying Fields, 
Frames, and Lines in 525/60 and 625/50 TV Systems" to 
identify the specific field being viewed. 

To trigger the B Sweep from the line-rate trigger outpupt 
of the Sync Separator, perform the following steps. 
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1. Set the A TRIGGER COUPLING switch to either TV 
FIELD or TV LINE and ensure that the A Sweep is running. 

NOTE 

The B Sweep cannot be operated independently of 
the A Sweep and cannot run more than once for each 
A Sweep cycle. For composite line displays, refer to 
·Special Measurements' in this section. 

2. Set the 8 TRIGGER SOURCE switch to TV LINE. 

3. Adjust the 8 TRIGGER LEVEL control for a stable, 
triggered sweep. 

,Vertical Operating Modes-Special Considerations 

Dual-Trace Modes. For dual-trace operation, the Sync 
Separator input must be taken from CH 1, CH 2, or an ex
ternal source. (When only one trace is displayed on the crt, 
the NORM position of the A TRIGGER SOURCE switch 
may be used.) The Sync Separator cannot correctly process 
switched (composite vertical deflection) waveforms present 
on the NORM trigger signal line in either the ALT or CHOP 
dual-trace vertical mode; it is, therefore, not possible to ob
tain stable simultaneous displays of two independent video 
signals that are not time related. 

Single-Channel Triggering. When triggering from Chan
nel 1 or Channel 2, the waveform fed to the Sync Separator 
is the same (except for positioning) as that displayed on the 
crt when the channel is selected to display a signal. If the 
VAR (VOLTS/DIV) control is used to reduce displayed am
plitude, the signal to the Sync Separator is also reduced. 
When the Channel 2 INVERT switch is pressed in, the CH 2 
signal to the A TRIGGER SOURCE switch is also inverted. 
Since the Sync Separator requires sync-negative wave
forms for proper operation, it will be necessary to observe 
correct signal polarity when selecting the A TRIGGER 
SOURCE signal. 

It is not necessary to display the Channel 1 or Channel 2 
signal to obtain CH 1 or CH 2 triggering. Whenever the AC
GND-DC input coupling switch for the channel is not set to 
GND, the input amplifier and trigger channel are active, re
gardless of the selection of VERT MODE push buttons. 

Add Mode. A single-channel trigger signal amplitude is 
not affected by contribution of the cother channel to an Add 
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vertical mode display. When the Add mode, with Channel 2 
inverted, is used to compare two video waveforms by sub
traction, the Channel 1 or Channel 2 signal to the Sync Sep
arator will be adequate for stable triggering, providing the 
individual channel signal meets the triggering requirements 
(including correct polarity). 

When the Add mode is used to display the full signal from 
both sides of a balanced line, it may be necessary to use the 
NORM (composite vertical signal) A TRIGGER SOURCE 
switch position (if neither side of the line has sufficient ampli
tude for suitable triggering or if common-mode signals inter
fere with stable sync-separation and triggering). 

Typical Operation 

In a typical operating mode for the Option 05 instrument, 
the A Sweep establishes the basic frame and field presenta
tion, and the 8 Sweep allows detailed observation and mea
surement of various portions of the video waveform. 

For 50- and 60-Hz field rates, the 2 ms/div setting of the 
A TIME/DIV switch is usually selected. For some PAL sys
tem observations, a setting of 5 ms/div with the A TRIGGER 
HOLDOFF control set to approximately the four-o'clock po
sition (additional one-field holdoff), may be desirable to 
maintain a stable display relationship to the four-field PAL 
burst-blanking sequence. 

All detailed measurements are then made using the 8 
Sweep, (HORIZ DISPLAY switches set either to 8 DLY'D or 
ALT) with the 8 TRIGGER SOURCE switch set either to 
STARTS AFTER DELAY (continuously variable 8 Sweep 
start point) or to TV LINE (8 Sweep starts after the next 
horizontal sync pulse following the delay interval set by the 
DELAY TIME POSITION control and the A TIME/DIV switch 
setting). 

8ecause the leading edge of the sync pulse will not be 
displayed, the typical 8 TIME/DIV switch setting for width 
measurement (front porch, back porch and horizontal
blanking intervals, horizontal sync, serration, and equalizing 
pulses) is 10/Ls/div. This setting will allow display of two 
consecutive pulses. Use the X1 0 MAG switch to display the 
second pulses at 1 /Ls/div sweep rate. 

For rise- and fall-time measurements on blanking and 
sync waveforms, trigger the A or 8 Sweep directly from the 
displayed waveform (avoiding the processing delay of the 
Sync Separator). This permits viewing the trigger edge at 
sweep rates from 0.5 /Ls/div to 0.02 /Ls/div. 
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Selecting an Individual Line 

NOTE 

For field and line identification systems, refer to "Iden
tifying Fields, Frames, and Lines in 525/60 and 625/50 
TV Systems' at the end of these Operating 
Instructions. 

One-Frame Cycle. To display an entire vertical blanking 
interval for locating a specific line (e.g., one of the lines con
taining a specific VIT waveform), set the A TIME/DIV switch 
to 2 ms/div and the B TIME/DIV switch (pull to unlock from 
A) to 10 ~s/div. Ensure that the A TRIGGER HOLDOFF con
trol is set to NORM (fully counterclockwise) and the A TRIG
GER COUPLING switch is set to TV FIELD. Then, select the 
desired field (FIELD 1 or FIELD 2) with the A TRIGGER 
SLOPE switch. 

Press in the A INTEN push button and use the DELAY 
TIME POSITION control to position the intensified zone (B 
Sweep) on the desired line. Pressing the B DLY'D button 
will then display the desired line on the B trace. Set HORIZ 
DISPLAY to ALT to view the A INTEN trace and B DLY'D 
trace simultaneously. 

Two-Frame Cycle. If PAL burst blanking is to be 
checked, set the A Sweep time for a 3 1/2-field cycle 
(5 ms/div, with the A TRIGGER HOLDOFF control set to 
about the four o'clock position). Then, use the B Sweep 
(ALT HORIZ DISPLAY is recommended) to identify fields 
and lines. At 5 ms/div, only slightly more than two fields will 
be displayed, while the trigger holdoff interval covers a full 
field. Putting a specific field on screen in a particular location 
will typically require several operations of the A TRIGGER 
SLOPE switch (switching back and forth between FIELD 1 
and FIELD 2) to select the proper frame cycle. 

Special measurements 

Overscan ned Displays. For various video measure
ments, it may be desirable to expand the video waveform 
vertically beyond the limits of the screen. Under these cir
cumstances, either the trigger amplifiers or Sync Separator 
may be overloaded, blocking out some sync pulses in the 
vicinity of strong video transitions, or losing sync pulses al
together. To avoid overload problems, use either an exter
nal sync signal or the other vertical channel to supply a 
constant-amplitude signal to the Sync Separator while 
overscanned observations are being made. Note, however, 
that transient-response aberrations in the main vertical am-
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plifier will be increased when the signal is driven offscreen, 
and the aberrations will become relatively serious if the am
plifier is driven to saturation and cutoff. 

Horizontal-Sync Pulse Measurements. Measurements 
of the rise and fall times and the width of horizontal sync 
pulses typically do not require use of the Sync Separator, 
except when only certain lines or groups of lines appear 
abnormal. A bright display of all horizontal sync pulses is 
obtained when the A Sweep is triggered on the appropriate 
slope using LF REJ coupling and an A Sweep TIME/DIV 
switch setting of 5 ~s or less. Triggering stability may be 
upset by sharp luminance transitions at the right side of the 
picture, but a careful setting of the LEVEL control will typi
cally permit accurate measurements. Use of the 5 ~s/div ba
sic rate locks out most of the video (for 525- or 625-line 
systems) from triggering the A Sweep. When faster sweeps 
are needed, the A TRIGGER HOLDOFF control may be ad
justed to block out video information. 

RF Interference. Operation in the vicinity of some FM 
and TV transmitters may cause objectionable amounts of rf 
signal energy in the display, even when coaxial cables are 
used to make signal connections to the instrument. The 
front-panel 20 MHz BW LIMIT switch will usually eliminate 
such interference from the display, but it will not affect the 
signal applied to the Sync Separator. Where rf energy inter
feres with Sync Separator operation, external filters will be 
required. Use of probes designed for 10- to 30-MHz band
width oscilloscopes will provide 6- to 10-dB attenuation in 
the 50- to 1 OO-MHz range and may be beneficial in reducing 
rf interference. 

Identifying Fields, Frames, and Lines in 525/60 and 
625/50 TV Systems 

NTSC (CCIR System M). Field 1 is defined as the field 
whose first equalizing pulse is one full H interval (63.5 ~s) 
from the preceding horizontal-sync pulse. The Field 1 pic
ture starts with a full line of video, and lines are numbered 1 
through 263, starting with the leading edge of the first equal
izing pulse. The first regular horizontal-sync pulse after the 
second equalizing interval is the start of line 10. 

Field 2 starts with an equalizing pulse a half-line interval 
from the preceding horizontal-sync pulse. The Field 2 pic
ture starts with a half line of video, and lines are numbered 1 
through 262, starting with the leading edge of the second 
equalizing pulse. After the second equalizing interval, the 
first full line is line 9. 

In the M/NTSC four-field color system, Fields 3 and 4 are 
defined identically to Fields 1 and 2, respectively, except for 
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the phase of the color reference subcarrier. In Fields 1 and 
4, positive-going zero crossovers of the reference subcarrier 
nomially coincide with the leading edge of even-numbered 
horizontal sync pulses. In Fields 2 and 3, negative-going 
zero crossovers of the reference subcarrier nominally coin
cide with the leading edge of even-numbered horizontal 
sync pulses. 

CCIR System B and Similar 625/50 Systems. Except 
for PAL systems, identification of parts of the picture in 
most 625-line, 50 Hz field-rate systems relies primarily on 
continuous line numbering rather than on field-and-line 
identification. 

The CCIR frame starts with the first (wide) vertical-sync 
pulse following a field that ends with one-half line of video. 
The first line after the second equalizing interval is line 6; the 
first picture line is line 23 (one-half line of video). The first 
field of the frame contains lines 1 through the first half of line 
313; the picture ends with a full line of video (line 310). 

The second field of the frame commences with the lead
ing edge of the first (wide) vertical sync pulse (in the middle 
of line 313) and runs through line 625 (end of the equalizing 
interval). The first full line after the equalizing interval is line 
318; the picture starts on line 336 (full line of video). 

The first field is referred to as "odd," and the second field 
is referred to as "even." Note that while the identification 
systems for System M and System B are reversed, the cor
rect field sync (Field 1 or Field 2) is selected indicated by the 
A TRIGGER SLOPE switch setting. 

In the four-field PAL sequence with Bruch Sequence 
Color-Burst blanking, the fields are identified as follows. 

Field 1-Field that follows a field ending in one-half line of 
video, when the preceding field has color burst on the last 
full line. Field 1 lines are 1 through 312 and half of line 313. 
Color burst starts on line 7 of Field 1; one-half line of video 
appears on line 23. 

Field 2-Field that follows a field ending in a full line of 
video which does not carry color burst. Field 2 lines are the 
last half of line 313 through line 625. Color burst starts on 
line 319 (one line without burst following the last equalizing 
pulse); a full line of video appears on line 336. 

Field 3-Field that follows a field ending in a half line of 
video when preceding field has no color burst on the last full 
line. Field 3 lines are 1 through the first half of line 313. Burst 
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starts on line 6 (immediately following the last equalizing 
pulse); one-half line of video appears on line 23. 

Field 4-Field that follows a field ending in a full line of 
video carrying color burst. Field 4 lines are the second half 
of line 313 through line 625. Color burst for Field 4 starts on 
line 320 (two full lines without burst follow the last equalizing 
pulse); video starts with a full line on line 336. 

NOTE 

The FIELD 1 position of the A TRIGGER SLOPE 
switch selects NTSC or PAL Field 1 or 3 to start the 
display; the FIELD 2 position selects NTSC or PAL 
Field 2 or 4. 

THEORY OF OPERATION 

Introduction 

This text describes circuitry unique to Option 05. Refer to 
the Theory of Operation section of this manual for informa
tion concerning those portions of the oscilloscope Circuitry 
that are unchanged by Option 05. Figure 7-4 shows, in a 
simplified block diagram, those circuits added or changed by 
Option 05. The following discussion is limited to a descrip
tion of those stages. Schematic diagrams 14 and 15, per
taining to circuitry added to or changed from the standard 
instrument, are locted in Section 9. 

Switching 

The added TV FIELD and TV LINE positions of the A 
TRIGGER COUPLING switch open the usual signal path to 
the A Trigger circuitry and couple the appropriate output of 
the Sync Separator stage to the A Trigger Generator 
circuitry. 

The Option 05 TV LINE position on the B (DLY'D) TRIG
GER SOURCE switch couples the line-rate trigger signal 
from the Sync Separator output to the B Trigger Generator 
circuitry. 

Trigger Pickoff 

A Trigger Pickoff stage composed of source follower 
07512 and emitter follower 07514 provides isolation and 
impedance matching to Trigger Amplifier U315 and mini
mizes loading of the input signal. Gain of the Trigger Pickoff 
stage is slightly less than unity. The video trigger signal (in
ternal or external) from the A TRIGGER SOURCE switch is 
coupled to the input of 07512, while the output of the Trig
ger Pickoff stage (emitter follower 07514) is fed through 
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Figure 7-4. 4658 Option OS, simplified block diagram. 

P7575 and P2810 to the Trigger Amplifier. Diode CR7510 
prevents high-amplitude, negative-going signals from dam
aging the input of 07512. High-amplitude, positive-going 
signals are limited by the gate-to-drain current that flows 
when the source-gate junction of 07512 becomes forward 
biased. 

Trigger Amplifier 

Trigger Amplifier U315 and associated components pro
vide adequate drive for the Sync-Separator. Output from 
the Trigger Amplifier stage is fed to 0325, the Sync Separa
tor circuitry input transistor. Feedback resistor R310 (from 
U315, pin 8 to U315, pin 3) controls the gain of U315 for 

low-amplitude signals, while R311, CR310, and CR311 con
trol the gain for higher-amplitude signals. 

Sync Separator 

The Sync Separator circuit (composed of 0321, 0325, 
0328, 0331, and associated components) is arranged as a 
wide-band, high-gain, self-biasing clipping amplifier that per
forms several functions. 

1. Positive video information is removed (stripped) from 
incoming sync-negative, composite video signals. 
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2. Negative sync tips are clipped to eliminate possible 
noise or, in some systems, subsidiary signals. 

3. The "middle" portion of the resulting composite sync 
is amplified for use as the A and B Sweep (TV LINE) sync. 
The amplified signal is further processed by the Field Selec
tion circuitry to obtain the TV Field trigger signal to the A 
Sweep trigger circuitry. 

Sync Stripper. With no signal applied (quiescent state), 
0325 and 0321 are biased to produce approximately +5 V 
on the 0321 collector, and 0331 is biased into saturation. 
The collector of 0331 will be at approximately 0 V. 

When the composite video signal from U315 is applied to 
the base of 0325 (via R324 and C323) the negative-sync 
portion increases the forward bias of 0325, thereby lower
ing the 0325 emitter voltage. This negative-going emitter 
voltage, applied directly to the base of 0321, reduces the 
forward bias on 0321 and allows the 0321 collector voltage 
level to rise. Thus, the negative-sync portion of the compos
ite video signal is amplified and invertd. However, transistor 
0321 remains saturated during the positive voltage changes 
of the 0321 collector, so the negative sync tips are not 
passed on to the composite sync bus. 

The amount of dc feedback applied to the base of 0325 
is determined by the sync-tip amplitude. Current through 
CR333 rapidly charges C329, and the forward bias on 0328 
increases. The increased current flow through 0328 applies 
a negative dc feedback to 0325 through the parallel combi
nation of R327, C321 , and R321 , thereby limiting the posi
tive output level of 0321. 

The negative transition of the sync pulse output from 
0321 is applied to C329 through R331 and R332, producing 
a relatively long time-constant-discharge path. Between 
sync pulses, the charge on C329 reduces only a small 
amount, and the dc feedback remains at the level deter
mined by the sync tip amplitude. If the signal amplitude were 
to reduce, the sync tip amplitude would also be less. The 
negative feedback generated would be reduced, increasing 
the gain and adjusting to a lower input signal level. 

The gain for positive-going portions of the input signal is 
over 100 (limited primarily by the finite gain of 0321). The 
positive video portions of the input signal saturate 0321 
whenever the peak-to-peak input amplitude exceeds ap
proximately 60 mV. Any signal applied to 0321 while it is 
saturated will not be amplified. This results in the positive 
portion of the composite-video signal being clipped. Howev
er, the negative-sync portion of the input signal is amplified 
to nearly 6 V peak-to-peak and inverted at the output of 
0321. This inverted composite sync signal is fed via R409 
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and R408 to the Phase Comparator A input of U227 to con
trol the phase-locked-loop oscillator, and applied via R326 
to the base of Sync Clipper 0331. 

Sync Clipper. Transistor 0331 passes a signal only dur
ing a narrow input signal level range. During the quiescent 
state, and also whenever the sync tips drive the collector of 
0321 positive, 0331 is saturated. On the negative transition 
of a sync pulse, 0331 comes out of saturation as the 0321 
output signal level drops through +4 V, but it becomes cut
off as the signal level continues to drop through +3 V. Sync 
Clipper 0331 then amplifies only the middle portion of the 
sync signal, clipping off the sync tips and any excursions of 
color subcarrier peaks that may have extended into the 
sync area. The amplified composite sync is fed to a voltage 
divider composed of R101 and R102 to reduce the signal 
amplitude to the correct level for application via P2834 to 
the A and B Trigger Generator circuits. This composite-sync 
signal is also applied via U453A, a MOSFET bilateral switch, 
to the Field Selection circuitry. 

Field Selection 

The Field Selection circuitry consists of the following. 

1. A phase-locked-loop oscillator, operating at four 
times the television horizontal line rate (4H). 

2. A sync-block-lookout circuit that opens the error
correction input to the phase-locked-loop oscillator during 
the vertical sync interval to prevent equalizing pulses, serra
tions, or (in some systems) the absence of horizontal sync 
pulses from affecting the oscillator frequency. 

3. Sampling circuits that, after each horizontal sync 
pulse, interrogate the state of the composite sync bus at the 
one-quarter and three-quarter points in a line interval and 
then generate the FIELD output sync signal. 

Phase-Locked Loop. The phase-locked loop is com
posed of U227, a CMOS phase comparator and voltage
controlled oscillator (VCO), and U129A and B, a divide
by-four counter. The VCO oprates at four times the horizon
tal frequency, while the output of U129A and B is one-fourth 
the VCO frequency (the horizontal frequency). The minimum 
VCO frequency is set by C228 to less than 40 kHz, or four 
times the line rate of a 405-line, 50-Hz video system. Range
setting resistor R224 extends the upper frequency range to 
above 144 kHz (four times the line rate of a 1201-line, 60-Hz 
system). 

Inverted composite sync is applied to U227 at pin 14, the 
Phase Comparator A input. The VCO output is divided by 
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four by U129A and B, and the 0 output signal of U129A at 
pin 1 is applied to the Phase Comparator B input of U227 at 
pin 3. Positive-going edges of the two signals are compared 
to produce the required correction voltage to the VCO. If the 
positive-going leading edge of the incoming inverted hori
zontal sync pulse occurs before the positive-going edge of 
the U129A output, the comparator produces a +5 V pulse 
at pin 13. If the U129A output comparison point occurs prior 
to the inverted composite sync positive-going leading edge, 
a 0 V pulse is produced by the comparator. 

The duration of any generated correction pulse is the 
time difference between the sync signal and counter output 
edges. The greater the phase difference, the wider the cor
rection pulse. Between correction pulses, the phase
comparator output at pin 13 is an open circuit and has no 
affect on the oscillator frequency. 

Correction signals are applied to the VCO input of U227 
at pin 9 via a low-pass filter composed of R225, R226, 
C229, C425, and U453B (one-third of a CMOS triple bilater
al switch). The low-pass filter circuit compensates the 
phase-locked loop and attenuates the fast switching 
transients of the comparator output. When pin 10 of U435B 
is HI, VCO IN is connected to COMP OUT through the low
pass filter. When pin 10 of U453B is LO, COMP OUT is 
disconnected from VCO IN, and only the voltage level stored 
on C229 is applied to VCO IN. This voltage level remains 
constant between correction pulses to maintain the oscilla
tor frequency. Resistor R425 supplies a bias current to the 
filter network to cause the signal at VCO IN to always slight
ly lead the incoming sync pulses at COMP IN (pin 14). This 
results in improved VCO output jitter characteristics. 

Sync Block Lockout. The phase comparator produces a 
"lock" signal at U227, pin 1. As long as the input compari
son edges are exactly coincident, the lock signal remains HI, 
but it goes LO for the duration of any correction pulses. The 
lock signal is applied to the Vertical-Block-Lockout circuit 
for use in recognizing changes in the vertical sync block that 
would cause the VCO to be forced off frequency. During 
such periods, the correction loop is opened to allow the 
VCO to maintain a constant frequency without correction. 

The negative-going, out.of-Iock pulse from the phase 
comparator is applied via R222 and R221 to the base of 
0222. Capacitor C213, connected between the junction of 
the two resistors and ground, must discharge before 0222 
can be biased off. The time constant of R221 and C213 is 
long enough that the duration of the out-of-Iock pulse must 
exceed approximately 1 0 JLS before the collector voltage of 
0222 goes high enough to cross the threshold level of 
U438A. Errors of such a duration are introduced by either 
the 2H equalizing pulses and sync pulse serrations in the 
vertical sync block (VCO attempts to increase frequency) or 
by the absence of H pulses in the sync block, as is common 
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in 405/50 and many closed-circuit TV systems (VCO at
tempts to decrease frequency). 

When the error exceeds 10 JLS in duration, the voltage 
level at the collector of 0222 crosses the threshold level of 
U438A and the one-shot multivibrator is triggered. The 
resulting signal from U438A is an approximately 1-ms, 
negative-going pulse from the 0 output (pin 7) that opens 
bilateral switch U453B. The phase comparator output is 
opened to prevent correction pulses from being applied to 
the VCO input. The VCO maintains its previous frequency, 
as determined by the charge present on C229, for the dura
tion of the 1-ms pulse. Current through R 124 holds 0222 on 
during this time to inhibit the output of U227, pin 1 from 
resetting U438A. 

A second one-shot circuit composed of U438B is trig
gered by the rising edge of the end of the 1-ms negative 
pulse from U438A pin 6 (0 output). An approximately 10-ms 
positive inhibit pulse from U438B, pin 10 is fed back to the 
base of 0222. This inhibit pulse prevents any further lock
outs for approximately 10 ms, thus ensuring that in the 
event of severe frequency or phase discrepancies, the 
phase comparator will actively compare the loop signal with 
the incoming sync signal for at least 90% of the time. The 
VCO circuit is then able to ignore 1-ms-long blocks that oc
cur at intervals no closer than 10 ms, but the 90% active 
cycle still provides a quick lockup when a new video Signal is 
applied. 

A negative pulse from U438B, pin 9 opens bilateral 
switch U453A for the duration of the 10 ms inhibit pulse. 
This prevents the incoming composite sync from being 
clocked through U126B in the Field Selection circuit while 
U227 is relocking to the signal. 

Field Sync. In all standard interlaced television signals, 
the vertical sync pulse ahead of a field that starts with a full 
line of video will occur halfway between two horizontal sync 
pulses (Field 1 in NTSC terminology, Even field in CCIR sys
tem B). A field startig with a half line of video will be preced
ed by a vertical sync pulse that starts at the end of a line. 

The Field Sync circuit uses the 2H and H rate outputs of 
divide-by-four counter U129A and B to sample the state of 
the composite sync bus at two points in the line interval 
between H pulses. This sampling determines when a vertical 
sync block has started. One sample pOint is at about the 
one-quarter point in the H interval, and the other is at about 
the three-quarter point. 

A positive-going edge used to clock U126B at both the 
one-quarter and three-quarter points is provided from the 
U129B Q output (pin 12). The composite sync level applied 
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to U126B at pin 9 (the D input of the flip-flop) is sampled and 
latched into U126B on each rising clock edge. If the level is 
HI when it is sampled (no vertical sync pulse present), the 
U126B Q output (pin 12) will go LO and remain there. If the 
sync level is LO when sampled (signifying a vertical sync 
pulse), the Q output of U126B will go from LO to HI to clock 
U126A at pin 3 (refer to the timing diagram, Figure 7-5). 
When the vertical sync pulse has ended, the Q output of 
U126B clocks back LO. 

The Q output of U129A is applied to the U126A D input. 
This output level is H I for the first half of each H interval 
(horizontal line) and LO for the second half. When the rising 
edge clock transition occurs at U126A (pin 3), the state of 
the D input (pin 5) will be transferred to the Q output (pin 1), 
and the complement will appear on the Q output (pin 2). 

Thus, each occurrence of a vertical sync pulse is detect
ed by U126B, and U126A determines whether it occurred in 
the first half or second half of a line. If the vertical sync pulse 
is present in the first half of the line, the Q output of U126A 
at pin 1 will go HI; and if it occurs in the second half, the Q 
output will go LO. 

4H 
VCO OUT 

2H 
U129B Q 

2H 
U129BQ 

H 
U129AQ 

FIELD 1 
VERTICAL SYNC 

BLOCK TP333 
I 

Therefore, in an interlaced system, the outputs of U126A 
will toggle at the full frame rate, with transitions occurring 
just after the start of each vertical sync pulse. The Q output 
will be HI during Field 1 and LO during Field 2. 

Bilateral switch U453C is used to automatically select 
either the "Field 1/Field 2" trigger signal from the Q output of 
U 126A (for interlaced video) or the "Field" trigger signal from 
the Q output of U126B (for non interlaced systems.) In an 
interlaced video system, U126A toggles at the frame rate. 
The circuit composed of C404, CR404, R113, CR112, 
C405, and R 110 rectifies the ac-coupled U 126A Q output to 
produce a HI level at pin 9 of U453C. This causes the Q 
output of U126A to be passed to R404. In a noninterlaced 
system, U126A does not toggle. The level at pin 9 of U453C 
is LO, and the Q output of U126B is passed to R404 to 
produce a trigger signal on each field. Resistors R404, 
R405, and R406 attenuate and level shift the output of 
U453C to produce levels suitable for the A Sweep Trigger 
Generator. 

FIELD 1 SYNC _ START OF FIELD 1 i----------~--, 
PULSE I I-

7-14 

U126B 0 ________________ ---+_--.J FIELD 1 TRANSITION 

I 
FIELD 2/ FIEL=D=-l-------------------4-----,1 

U126AO 
(FIELD 1 TRANSITION) L.-________ ~-----

FIELD 2 
VERTICAL SYNC 

BLOCK TP333 

FIELD 2 SYNC 
PULSE 

U126B 0 

FIELD 2/FIELD 1 
U126A 0 

I 
_START OF FIELD 2 
I 

(FIELD 2 TRANSIT~I:.!:::O!!;N)"__ _____________ ___.J 

Figure 7-5. 4858 Option 05 Field selection timing diagram. 
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I 
I • Component No. 

I CHANGE TO: 

A7 

I A7C7313 
A7R7417 
A7S7112 
A7S7415 

I 
ADD: 

I A7C7l07 
A7C7501 
A7C7511 
A7CR7510 

I 
A7Q7512 
A7Q7514 

A7R7409 
A7R7411 

I A7R7413 
A7R7414 
A7R7513 
A7R7514 

I. 
I CHANGE TO: 

I 
I 
I 
I 
I 

C13012 

ADD: 

C13009 

R13012 

A12 
A12C201 
A12C212 
A12C213 
A12C228 
A12C229 

A12C301 
A12C305 
A12C315 

I 
A12C316 
A12C321 
A12C323 

•• 
I 

Tektronix 
Part No. 

670-6000-01 
281-0772-00 
315-0475-00 
263-0070-00 
263-0070-00 

281-0592-00 
281-0592-00 
281-0814-00 
152-0246-00 
151-1005-00 
151-0220-03 

315-0470-00 
315-0153-00 
321-0496-00 
315-0106-00 
315-0472-00 
315-0472-00 

285-1055-00 

307-0116-00 

670-7045-00 
290-0219-00 
283-0177-00 
281-0773-00 
283-0698-00 
290-0283-00 

290-0219-00 
283-0177-00 
281-0811-00 
281-0811-00 
283-0177-00 
283-0177-00 
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REPLACEABLE ELECTRICAL PARTS 
OPTION 05 

Serial/Model No. 
Eft Dscont Name & Description 

CHANGES FROM STANDARD 465B 
WHEN OPTION 05 IS ADDED 

CKT BOARD ASSY:TRIGGER GEN &SWEEP LOGIC 
CAP.,FXD,CER DI:0.0047UF,10%,100V 
RES.,FXD,CMPSN:4.7M OHM,5%,0.25W 
SW SL ACTR ASSY:A COUPLING,6 OF 6 POSITION 
SW SL ACTR ASSY:A COUPLING,6 OF 6 POSITION 

CAP.,FXD,CER DI:4.7PF,+/-0.5PF,500V 
CAP.,FXD,CER DI:4.7PF,+/-0.5PF,500V 
CAP.,FXD,CER DI:100PF,10%,100V 
SEMICOND DEVICE:SW,SI,40V,200MA 
TRANSISTOR:SILICON,JFE,N-CHANNEL 
TRANSISTOR:SILICON,PNP,SEL 

RES.,FXD,CMPSN:47 OHM,5%,0.25W 
RES.,FXD,CMPSN:15K OHM,5%,0.25W 
RES.,FXD,FILM:1.43M OHM,1%,0.125W 
RES.,FXD,CMPSN:10M OHM,5%,0.25W 
RES.,FXD,CMPSN:4.7K OHM,5%,0.25W 
RES.,FXD,CMPSN:4.7K OHM,5%,0.25W 

CHASSIS PARTS 

CAP.,FXD,PLSTC:0.2UF,10%,400V 

(SELECTED AND ADDED WHEN REQUIRED) 
(0.OPF-0.8PF FOR CORRECT INPUT CAPACITANCE) 

RES.,FXD,CMPSN:9.1 OHM,5%,0.25W 

A12 TV SYNC SEPARATOR 

CKT BOARD ASSY:TV SYNC SEPARATOR 
CAP.,FXD,ELCTLT:5UF,+75-10%,25V 
CAP.,FXD,CER DI:1UF,+80-20%,25V 
CAP.,FXD,CER DI:0.OIUF,10%,100V 
CAP.,FXD,MICA D:390PF,1%,500V 
CAP.,FXD,ELCTLT:0.47UF,10%,35V 

CAP.,FXD,ELCTLT:5UF,+75-10%,25V 
CAP.,FXD,CER DI:1UF,+80-20%,25V 
CAP.,FXD,CER DI:I0PF,10%,100V 
CAP.,FXD,CER DI:I0PF,10%,100V 
CAP.,FXD,CER DI:IUF,+80-20%,25V 
CAP.,FXD,CER DI:IUF,+80-20%,25V 

Mfr 
Code Mfr Part Number 

80009 670-6000-01 
04222 GC701C472K 
01121 CB4755 
80009 263-0070-00 
80009 263-0070-00 

59660 301-000-COH0479D 
59660 301-000-COH0479D 
04222 GC70-1-A101K 
03508 DE140 
80009 151-1005-00 
80009 151-0220-03 

01121 CB4705 
01121 CB1535 
91637 HFF1813G14303F 
01121 CB1065 
01121 CB4725 
01121 CB4725 

80009 285-1055-00 

01121 CB91G5 

80009 670-7045-00 
56289 30D505G025BA9 
56289 273C5 
04222 GC70-1C103K 
09023 CD15ED391F03 
56289 162D474X9035BC2 

56289 30D505G025BA9 
56289 273C5 
72982 8035D2AADC1G100K 
72982 8035D2AADCIGI00K 
56289 273C5 
56289 273C5 
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(SN B060000 & UP) .-Tektronix Serial/Model No. Mfr 
Component No. Part No. Eft Dscont Name & Description Code Mfr Part Number I A12C329 283-0339-00 CAP.,FXD,CER DI:0.22UF.10%,SOV 72982 8131N07 SWSR224K 
A12C334 281-0813-00 CAP.,FXD CER DI:0.047UF,20%,SOV 04222 GC70S-E-473M 
A12C401 281-0773-00 CAP.,FXD,CER DI:0.01UF,10%,100V 04222 GC70-1C103K 

I A12C403 283-0167-00 CAP.,FXD,CER DI:0.1UF,10%,100V 72982 8131N14SXSR0104K 
A12C404 281-077S-00 CAP.,FXD,CER DI:0.1UF,20%,SOV 72982 800SD9AABZSU104M 
A12C40S 281-0773-00 CAP.,FXD,CER DI:0.01UF,10%,100V 04222 GC70-1C103K 

A12C42S 281-0773-00 CAP.,FXD,CER DI:0.01UF,10%,100V 04222 GC70-1C103K I A12CR112 1S2-0141-02 SEMICOND DEVICE:SILICON,30V,1S0MA 0129S 1N41S2R 
A12CR310 1S2-0141-02 SEMICOND DEVICE:SILICON,30V,1S0MA 0129S 1N41S2R 
A12CR311 1S2-0141-02 SEMICOND DEVICE:SILICON,30V,1S0MA 0129S 1N41S2R 
A12CR333 1S2-0141-02 SEMICOND DEVICE:SILICON,30V,1S0MA 0129S 1N41S2R 

I A12CR404 1S2-0141-02 SEMICOND DEVICE:SILICON,30V,1S0MA 0129S 1N41S2R 

A12CR408 1S2-0141-02 SEMICOND DEVICE:SILICON,30V,1S0MA 0129S 1N41S2R 
A12Q222 1S1-0190-00 TRANSISTOR:SILICON,NPN 07263 S032677 
A12Q321 1S1-0190-00 TRANSISTOR:SILICON,NPN 07263 S032677 

I A12Q32S 1S1-0220-00 TRANSISTOR:SILICON,PNP 07263 S036228 
A12Q328 1S1-0190-00 TRANSISTOR:SILICON,NPN 07263 S032677 
A12Q331 1S1-0190-00 TRANSISTOR:SILICON,NPN 07263 S032677 

A12R101 31S-0102-00 RES.,FXD,CMPSN:1K OHM,S%,0.2SW 01121 CB102S I A12R102 31S-0103-00 RES.,FXD,CMPSN:10K OHM,S%,0.2SW 01121 CB103S 
A12R110 31S-0106-00 RES.,FXD,CMPSN:10M OHM,S%,0.2SW 01121 CB106S 
A12R113 31S-01OS-00 RES.,FXD,CMPSN:1M OHM,S%,0.2SW 01121 CB10SS 
A12R11S 31S-0103-00 RES.,FXD,CMPSN:10K OHM,S%,0.2SW 01121 CB103S 

I A12R124 31S-0103-00 RES.,FXD,CMPSN:10K OHM,S%,0.2SW 01121 CB103S 

A12R204 31S-07S1-00 RES.,FXD,CMPSN:7S0 OHM,S%,0.2SW 01121 CB7S1S 
A12R206 31 S-O 100-00 RES.,FXD,CMPSN:10 OHM,S%,0.2SW 01121 CB100S 
A12R207 31S-0100-00 RES.,FXD,CMPSN:10 OHM,S%,0.2SW 01121 CB100S • I A12R221 31S-0222-00 RES.,FXD,CMPSN:2.2K OHM,S%,0.2SW 01121 CB222S 
A12R222 31S-0103-00 RES.,FXD,CMPSN:10K OHM,S%,0.2SW 01121 CB103S 
A12R224 31S-0103-00 RES.,FXD,CMPSN:10K OHM,S%,0.2SW 01121 CB103S 

A12R22S 315-0123-00 RES.,FXD,CMPSN:12K OHM,S%,0.2SW 01121 CB123S I A12R226 31S-0122-00 RES.,FXD,CMPSN:1.2K OHM,5%,0.2SW 01121 CB122S 
A12R232 31S-0242-00 RES.,FXD,CMPSN:2.4K OHM,S%,0.2SW 01121 CB2425 
A12R233 31 S-0203-00 RES.,FXD,CMPSN:20K OHM,S%,0.25W 01121 CB203S 
A12R304 31S-0302-00 RES.,FXD,CMPSN:3K OHM,S%,0.2SW 01121 CB302S I A12R307 31S-0123-00 RES.,FXD,CMPSN:12K OHM,5%,0.2SW 01121 CB123S 

A12R308 31S-0123-00 RES.,FXD,CMPSN:12K OHM,S%,0.2SW 01121 CB123S 
A12R310 31S-0124-00 RES.,FXD,CMPSN:120K OHM,S%,0.2SW 01121 CB124S 

I A12R311 31S-0123-00 RES.,FXD,CMPSN:12K OHM,S%,0.2SW 01121 CB1235 
A12R317 31S-0433-00 RES.,FXD,CMPSN:43K OHM,S%,0.2SW 01121 CB433S 
A12R318 315-0684-00 RES.,FXD,CMPSN:680K OHM,S%,0.2SW 01121 CB684S 
A12R321 31S-0243-00 RES.,FXD,CMPSN:24K OHM,S%,0.2SW 01121 CB243S 

A12R322 31S-0682-00 RES.,FXD,CMPSN:6.8K OHM,S%,0.2SW 01121 CB682S I A12R324 31S-0242-00 RES.,FXD,CMPSN:2.4K OHM,S%,0.2SW 01121 CB242S 
A12R32S 315-0302-00 RES.,FXD,CMPSN:3K OHM,5%,0.2SW 01121 CB3025 
A12R326 31S-0123-00 RES.,FXD,CMPSN:12K OHM,S%,0.25W 01121 CB123S 
A12R327 31S-0222-00 RES.,FXD,CMPSN:2.2K OHM,S%,0.2SW 01121 CB2225 I A12R328 31S-0433-00 RES.,FXD,CMPSN:43K OHM,S%,0.25W 01121 CB433S 

A12R331 315-0433-00 RES.,FXD,CMPSN:43K OHM,S%,0.2SW 01121 CB433S 
A12R332 31S-0243-00 RES.,FXD,CMPSN:24K OHM,S%,0.2SW 01121 CB2435 

I A12R401 31S-0104-00 RES.,FXD,CMPSN:100K OHM,S%,0.2SW 01121 CB104S 
A12R402 31S-0103-00 RES.,FXD,CMPSN:10K OHM,5%,0.2SW 01121 CB103S 
A12R403 31S-0104-00 RES.,FXD,CMPSN:100K OHM,S%,0.2SW 01121 CB104S 
A12R404 31S-0103-00 RES.,FXD,CMPSN:10K OHM,S%,0.2SW 01121 CBI03S 

A12R40S 315-0473-00 RES.,FXD,CMPSN:47K OHM,S%,0.2SW 01121 CB4735 .-A12R406 31S-01S2-00 RES.,FXD,CMPSN:1.SK OHM,S%,0.2SW 01121 CB1S2S 
A12R407 31S-0103-00 RES.,FXD,CMPSN:10K OHM,S%,0.2SW 01121 CB103S 
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Tektronix Serial/Model No. 
Component No. Part No. Eft Dscont 

A12R408 315-0202-00 
A12R409 315-0202-00 
A12R425 315-0125-00 
A12U126 156-0366-02 
A12U129 156-0366-02 
A12U227 156-0704-00 

A12U315 156-0136-00 

Name & Description 

RES.,FXD,CMPSN:2K OHM,5%,O.25W 
RES.,FXD,CMPSN:2K OHM,5%,O.25W 
RES.,FXD,CMPSN:1.2M OHM,5%,O.25W 
MICROCIRCUIT,DI:DUAL D FLIP-FLOP,CHK 
MICROCIRCUIT,DI:DUAL D FLIP-FLOP,CHK 
MICROCIRCUIT,LI:PHASE LOCK LOOP 

MICROCIRCUIT,LI:OPNL AMPL 

Options-465B Service 
(SN B060000 & UP) 

Mfr 
Code Mfr Part Number 

01121 CB2025 
01121 CB2025 
01121 CB1255 
80009 156-0366-02 
80009 156-0366-02 
04713 MC14046CP 

02735 CA 3030 
A12U438 156-1152-01 MICROCIRCUIT,DI:PRCN RETRIGGERABLE,BURN-IN 80009 156-1152-01 
A12U453 
A12VR211 

Fig. & 
Index 
No. 

156-0515-02 
152-0226-00 

Tektronix 
Part No. 

Serial/Model No. 
Eft Dscont 

CHANGE TO: 

ADD: 

A7 

672-0796-00 
333-2524-03 

670-6000-01 
131-0608-00 
136-0252-04 

337-1762-00 
105-0243-00 
441-1150-00 
211-0101-00 
211-0244-00 
179-2791-00 
198-2318-00 
131-0707-00 
175-0828-00 
352-0163-00 
407-1568-02 

337-1674-02 
337-1674-03 

MICROCIRCUIT,DI:TRIPLE 3-CHANMUX,SEL 
SEMICOND DEVICE:ZENER,O.4W,5.1V,5% 

REPLACEABLE MECHANICAL PARTS 
OPTION 05 

Oty 1 2 3 4 5 Name & Description 

CHANGES FROM STANDARD 465B 
WHEN OPTION 05 IS ADDED 

2 CKT BOARD ASSY:ATTENUATOR 
PANEL ,FRONT: 

1 
8 
6 

1 
1 
4 
4 
1 
1 
5 

FT 
1 
1 

CKT BOARD ASSY:TRIGGER GEN & SWEEP LOGIC 
TERMINAL,PIN:0.365 L X 0.025 PH BRZ GOLD 
SOCKET,PIN TERM:U/W 0.016-0.018 DIA PINS 

CHASSIS PARTS 

SHLD,ELECTRICAL:FAN MOTOR 
ACTUATOR,SWITCH:AC,DC 
CHASSIS,SCOPE:SYNC SEPARATOR 
SCREW,MACHINE:4-40 X 0.25,100 DEG,FLH STL 
SCR,ASSEM WSHR:4-40 X 0.312 INCH,PNH STL 
WIRING HARNESS:TV SYNC 
WIRE SET,ELEC: 
. CONNECTOR,TERM:22-26 AWG,BRS& CU BE 
. WIRE ,ELECTRICAL: 5 WIRE RIBBON 

CONN BODY,PL,EL:5 WIRE BLACK 
BRACKET,ANGLE:CIRCUIT BOARD,AL 
(465B,DM44,OPT. 5 ONLY) 

STANDARD ACCESSORIES 

SHLD,IMPLOSION:FILTER,MKD FOR NTSC 
SHLD,IMPLOSION:FILTER,MKD FOR CCIR 

GOLD 

80009 156-0515-02 
14552 TD3810980 

Mfr 
Code Mfr Part Number 

80009 672-0796-00 
80009 333-2524-03 

80009 670-6000-01 
22526 47357 
22526 75060-007 

80009 337-1762-00 
80009 105-0243-00 
80009 441-1150-00 
83385 OBD 
78189 OBD 
80009 179-2791-00 
80009 198-2318-00 
22526 47439 
08261 SS-0526-710610C 
80009 352-0163-00 
80009 407-1568-02 

80009 337-1674-02 
80009 337-1674-03 
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Options-4658 Service 
(SN 8060000 & UP)-Option 07 

OPTION 07 
EXTERNAL DC OPERATION 

INTRODUCTION 

Option 07 is a dc-to-ac inverter that permits Tektronix 
oscilloscopes to operate on either 12 or 24 V dc with no 
performance deterioration. Circuitry is provided to protect 
against damage due to connection of 24 V when in the 12-V 
mode of operation. The 24-V external input permits use with 
marine and aircraft conventional dc power. 

Option 07 is an integral part of the oscilloscope. The 
modified oscilloscope has a three-position voltage input se
lection slide switch (visible through the right side panel) at 
the rear of the line voltage selector switch. A dc-input con
nector is located below the fan cover on the rear panel. 

Option 07 is not provided with 4658 oscilloscopes 
equipped with the DM44 Digital Multimeter. 

SPECIFICATION 

Electrical characteristics and performance requirements 
listed in the Specification part of this manual are applicable 
to the 4658 Option 07 oscilloscope with the following ex
ceptions or additions. 

DC Requirements. Either 11.5 V to 14 V or 22 V to 28 V. 
Operation with 11.5 V to 14 V will not allow use of the grati
cule lights or Option 05. Operating range may be extended 
to 15 V or 30 V with a series dropping resistor. Maximum 
elevation for + or - power lead is 50 V with respect to 
oscilloscope chassis or ground. 

CONTROLS AND CONNECTORS 

MODE Switch 

AC 

Three-position switch located 
adjacent to the Line Voltage Se
lector switch on the right side 
panel and used to select the 
proper input power to the 4658. 

Permits application of ac power 
to the oscilloscope power 
switch. 

DC 12 

DC 24 

Permits 12-V operation of the in
strument from an external 12-V 
source. 

Permits 24 V operation of the in
strument from either an external 
24 V power source or from the 
1106 8attery Pack, which may 
be mechanically attached to the 
oscilloscope. 

DC Input Connector Used for connecting external dc 
power source to the 4658 Op
tion 07; located on rear panel. 

OPERATION AND INSPECTION 

To operate the 4658 Option 07 oscilloscope, perform the 
following steps. 

Connect the oscilloscope frame to a ground (earth) 
reference before using. 

1. Set the 4658 LINE SELECTOR switch and the Option 
07 MODE switch to the appropriate positions for the power 
source to be used. Refer to Table 7-1 for proper switch 
positions. 

Table 7-1 
LINE SWITCH AND OPTION 07 MODE SWITCH SETTING 

4658 LINE Option 07 
Power Source SELECTOR Switch MODE SWITCH 

115 V ac 115 AC 
230 V ac 230 AC 
12 V dc - DC12 
24 V dc - DC 24 

Tektronix 11 06 - DC 24 
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2. The 4658 Option 07 oscilloscope may now be operat
ed using the information, instructions, and procedures con
tained in preceding sections of this manual, with the 
exception of DM44 digital multimeter operation. 

THEORY OF OPERATION 

Option 07 is a dc-to-ac inverter operating on 12 V dc or 
24 V dc. The operating frequency of the inverter is approxi
mately 400 Hz. The following circuit description is for 24-V 
operation unless noted otherwise. Refer to the schematic 
diagrams (Figures 7-7 and 7-8) throughout the detailed cir
cuit description. 

General Description 

The dc source is applied to the Turn-off Level circuit, the 
Start circuit, and the primary of T14500 (see Figure 7-6). If 
the dc source is above the level set by Turn-off Level Adjust
ment R1613, the Turn-off circuit does not operate. 

The Start circuit provides a large current surge through 
T1631 secondary to the bases of 01652, 01662, 01654, 
and 01664. This starts the inverter. 

The Turn-off circuit is activated in two ways. In 24 V op
eration, 01622 is turned on by the source voltage dropping 

DC INPUT 
12 OR 24 V 

+ TURN OFF 
LEVEL "-

~ R1613 

-

TURN OFF 
CIRCUIT 

TURN OFF 
LEVEL 01622 

01626 
01606 CR1625 
01608 CR1626 

CR1627 
CR1628 

below 22 V. In 12 V mode of operation, 01626 is turned on 
by the accidental application of 24 V dc. 

Turn-Off Level Circuit 

For the following description, refer to Figure 7-7. 

The voltage reference for the base of 01606 is set by 
R1604, VR1604, and VR1605 to approximately 9.1 V. This 
establishes the junction of R 1607 and the emitters of 01606 
and 01608 at about 9.7 V. Power transients that occur 
whenever the inverter is turned on are prevented from acti
vating the Turn-off circuit by the filtering action of C1605. 
This filtering action helps hold the 9.1 V supply base of 
01606 constant and prevents 01608 from turning on, there
by allowing sufficient time for the power source to recover 
after providing the initial-start surge. 

Source voltages higher than 22 V dc cause increased 
current through R1607, 01606, and R1609. 01608 is kept 
cut off by the increased voltage across R1609 and the re
sulting change across the divider composed of R1611, 
R1613, and R1614. This permits no current through R1617. 
Since R1617 furnishes bias to 01622, the transistor is cut 
off. This permits the collector of 01622 and the rest of the 
turn-off circuit to rise to a voltage determined by the inverter 
circuit and the dc source voltage. The collector of 01622 
may be about 24 V (with respect to -dc) with a 12-V dc 
source and about 36 V with a 24-V dc source. 

START S1601C 

02642 (START/STOP) 

01644 1 T145 00 
I 

> 
0 

INVERTER .. 
T1631J - 01652 -r 

01662 -I 

I .. >- I .. 
I .. >- "--:. .. >-- I .. I .. .. >- I .. .. >- INVERTER 10 .. 

'] I 01654 

IT R1~t 
01664 

-y 

INVERTER -" A 
BALANCE W 

I 
1 

(POWER MODE) 
S1765 {1753-29)2757-57 

Figure 7-6. Option 07 simplified block diagram. 
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I. 
I 

.I 
;:::J--<l\P~~~~p..;2£...r------L-~----------------------------.~I-- -r,.0I4:~~\\ 

~---------@(---'i>---TO 516016 

I 
I 
I 
I 
I 
I 

SI60lA 

I 

I 

NOTE: 

RI609 
510 

I DENOTES COMMON 
\I NEGATIVE RETURN 

1 CHAS51~ MOUNTED. 
NOT ,..URNISI-I&.C AS 
PART OF INVERTER: 
80ARD. 

J( DO NOT Me."'~URIi:..NOI"'E:. 
INTRODUC.E;O e.y "THE MET£:.R. 
L.~AO MAY TURN iHE INVE.RTIi.R 

RI631 
70 

~--fi-F=-t-------::::-:"--TO SI66SC 

L'.-L~-!._~~_TO SI66SD 

CAI632 

L-I1-~------~-_TO 51665E 
CRt634 

AI4 DC INVERTER BOARD 

II • ~ ____________________ ~_-__ -_-_-__ -_-_-_-__ -_-_-_-_-__ -_~T_A_RT __ ST_O_0_-_-__ -_-_-_-_-__ -_-_-_~_~_ol_a_~_ ... _3_'O ____________________ 2_7_S_7-_~_4_A~ 

I 
Figure 7-7. 4658 Option 07 DC Inverter. 

I 
I 
I 
I 
I 

If the dc source voltage drops to less than 22 V, the cur
rent through divider R1609, R1611, R1613, and R1614 is 
decreased. Transistor 01608 conducts, taking current from 
01606, and causing less drop across R1609. This makes 
01608 conduct more, and 01606 is cut off. Current flow 
through R1617 turns 01662 on. Transistor 01622 satu
rates, dropping its collector voltage to about 0.2 V. The 
maximum base current of 01622 is limited by R1618. 

During 12 V dc operation, there is no current flow 
through VR1604 and VR1605, since their series rating 
(about 18 V) exceeds the applied voltage. The base current 
of 01606, through R1605, turns 01606 on enough to take 
all the current through R 1607, which causes 01608 to be 
cut off. 

Turn-Off Circuit 

I Transistor 01622 is off under nomal operating conditions 
until the dc source drops below 22 V and causes 01622 to 

• 
conduct. Transistor 01622 does not conduct during 12 V dc I operation, since the Turn-off Level circuit is disabled. Diodes 

I 

CR1625, CR1626, CR1627, and CR1628 form a bridge rec
tifier. The inverter waveform is rectified to provide operating 
power for the Turn-off circuit. The inverter spikes are filtered 
by C1626 tokeep them from firing 01626 (silicon-controlled 
rectifier). Resistor R 1623 prevents C1626 from charging to 
the peak-to-peak level of the inverter spikes. 

When 01622 is turned on, it saturates. The high current 
path required for feedback current via CR 1625 or CR 1626 is 
provided by C1622. Whenever the inverter is shut down, 
C1622 discharges through R1622. 

If 24 V dc is aCCidentally applied when the mode switch is 
in the 12 V position, transformer T14500 attempts to pro
duce two times the correct feedback. This is sufficient to 
cause VR1622 to conduct. Zener diode VR1622 provides 
the firing current for silicon-controlled rectifier 01626. Scr 
01626 fires and shorts out the bridge rectifier and the pri
mary of T1631, stopping the inverter. Resistor R1625 pre
vents 01626 from being fired by inverter noise. Resistor 
R 1624 and capacitor C1626 provide holding current for 
01626, keeping it conducting until the surge created by the 
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FROM P1NB ________________________ ~ 

FROM PINoq .... ----------------<>,~-I:>---~~!!!!!..._'&_, 

FROM PIN 6-----------------1---<";:-i----t-----"""F'<--..:.<,, 

DC INVERTER 
BOARD 

FROM PIN 7 __________ --:-~ _____ L_---'-_~---=~~ 

FROM PINS ------:-7""""'-----------+---+-~-~-~~U 

P14500 
115/23CN AC 

( 
I 
1 

FUt.soo 

I.SA C1612 
FilS T •00221 

CI611 
.001 

RI(071 
IK 

;;~ ~ 
C.404.0B 

SEE Fl(.URE. 
&-1 FOR. 
A4 BOAR.D 
c..oMf>O»e.N.T 
LOCA"T10t-l'5 

(.451'3 
·01 

C4517 
.01 

'-----TI---....-r--t=~>----o~-----L--------~G.'!:.Y-.!!!,J'K!!:!-~;!!! ... !6.'-.1 PARTIAL A4 INTERFACE BQ.t..RD 
I CID"14 

S'~'B .OO22J- N°'I:ilSJO ,SJ,"OI sHOWN IN OFF PO ... ITION. ~K 
1 ~fCio,,5' SHOWN IN Z.o:fV PO!!oITION. 

FROM I 514-510 
SI60IA---(START STOP)- _J -- - - - - - - - - - -GANGED IPOWERI- -

(PULL ON) 1.7S7-9SA 

Figure 7-8. 4658 Option 07 primary winding. 

over-voltage conditions have terminated. Diode CR 1624 
permits rapid charging of C1626. 

Start Circuit 

When S1601 is closed, the external dc source is applied 
to C1614, VR1641, and R1645. The initial surge is coupled 
to 01642 through C1614, VR1639, and R1641. Transistor 
01642 saturates until C1614 charges through R1639 to the 
value determined by VR 1639 and the base-emitter junction 
of 01642 (about 5.7 V), then 01642 is cut off. Resistor 
R1641 limits the base current in 01642. Zener diode 
VR1639, once C1614 is charged, makes 01642 insensitive 
to input variations. ReSistor R1642 limits 01642 collector 
current. Transistor 01644, R1645, and VR1641 provide a 
constant current during the time 01642 is saturated, regard
less of the dc source voltage. Diode CR1643 is reverse bi
ased by this starting current. The starting current is applied 
to the inverter transistors through T1631. 

7-22 

Inverter Circuit 

The starting surge is applied to the bases of 01652, 
01662,01654, and 01664 through T1631, R1652, R1662, 
R1654, and R1664. Since the transistors do not have identi
cal parameters, one pair will conduct before the other and 
will start the inverter. Operating base current is provided 
through CR1643. 

The main frequency-determining components for the in
verter are R1626, R1631, and T1631 primary and second
ary windings. Four base resistors (R1652, R1662, R1654, 
and R1664) distribute the drive evenly between the four 
transistors. Capacitors C1652, C1662, C1654, and C1664 
degenerate the high-frequency response and reduce 
transients. 
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Feedback to maintain inverter operation is provided from 
T14500 primary to T1631 primary through R 1626, R 1631 , 
R1633, CR1632, and CR1634. Resistors R1626 and R1631 
provide frequency stability and current limiting. Resistor 
R1633 and diodes CR1632 and CR1634 compensate for 
differences in transistors and components. Diodes CR 1632 
and CR1634 conduct during different inverter half-cycles 
and permit R 1633 to balance the drive to T14500. 

Capacitors C4503, C4502, C4513, C4517, and C4501 
are added to the secondary of T14500 with Option 07 to 
provide optimum reduction of transients during inverter 
operation. 

DC Input 

External power is applied through P11601. Diode 
CR1601 is normally reverse biased. If the wrong polarity 
external power is applied, CR1601 becomes forward biased 
and blows fuse F11601. A low-pass network comprised of 
T1601, C1601, C1603, and C1609 acts as a filter to reduce 
transients to the dc source. 

Start-stop Switch 

The capacitors in the Turn-Off and Start circuits are dis
charged by section A of S1601 when the switch is set to the 
off (stop) position. This ensures the correct time constants 
when S1601 is changed to the on (start) position. In the 
start position, the dc input is applied to the inverter circuitry 
by S 1601, section A. At the same time, S 1601, section B is 
closed, completing the feedback loop for the inverter tran-

Options 
4658 Service (SN 8060000 & UP) 

sistors. Start-stop switch S1601, section B stops the invert
er in the off position by opening the feedback loop between 
T14500 and T1631. 

Power-Mode Switch (S1665) 

Sections A and F of S1665 connect filter C1671 and 
R1671 to T14500 during 12 V or 24 V operation to reduce 
converter transients (see Figure 7-8). Sections C and D of 
S 1665 select either transformer terminals 1 OA and 12A or 
10 and 12, to provide the same secondary output when op
erating on 12 V or 24 V. Sections Band E connect trans
former terminals 10 and 12 to S 1665 sections C and D and 
to the inverter feedback circuit during both 12 V and 24 V 
operation. 

MAINTENANCE 

Test Equipment Required 

The test equipment listed in Table 7-2, or an equivalent 
piece of test equipment, is required to complete the perfor
mance check and adjustment of Option 07 if needed. 

The specifications given for the equipment are the mini
mum necessary to provide accurate results. Therefore, the 
equipment used must meet or exceed the listed specifica
tions. Detailed operating instructions for the test equipment 
are not given in this procedure. Refer to the appropriate 
instruction manual if more test equipment operating infor
mation is required. 

Table 7-2 
OPTION 07 TEST EQUIPMENT REQUIRED 

Minimum 
Description Specification Usage Examples 

DC Voltmeter 22 V to 28 V, 1% accuracy. Set input voltage. a. Triplett Model 630-NA 
b. Simpson Model 262 

Test Oscilloscopes Bandwidth, dc to 500 kHz; Verify inverter balance. a. TEKTRONIX 212 Oscilloscope. 
minimum deflection, b. TEKTRONIX 465B OscilloscopeS. 
10 mV/div. 

DC Power Source 22 V to 28 V and 11.5 V to Supply operating power for Any variable de power supply that 
14 V. Handle starting surge Option 07. meets minimum specification. 
of 4 to 1 0 A without drop-
ping below 22 V. 12-V start-
ing surge is approximately 
15 A. 

I 
I 
I 

• 

• If the instrument under test and Option 07 are operational and the power source used has a negative ground, the instrument under I test may be used as the test oscilloscope. 
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Circuit Board Chassis Removal 

The Option 07 circuit board is mounted on a small chas
sis located between the power transformer and the crt 
shield. To remove the chassis, first remove the two thread
forming screws located at the top of the chassis. Then re
move one screw at the bottom right side of the chassis, just 
below the power transformer. 

ADJUSTMENT 

Option 07 may be calibrated without removing it from the 
oscilloscope. 

In the following procedures the refrence letters (A), (B), 
etc., refer to points indicated on the schematic diagram (Fig
ure 7-7) and circuit board illustrations. 

NOTE 

Option 07 is calibrated at the factory using a power 
supply having the specifications given in Table 7-2, 
Equipment Required. This permits the most accurate 
setting of the turn-off volts and inverter balance ad
justments. Because this type of power supply may not 
be available, several alternative possibilities are given. 
The alternate power supplies have drawbacks, includ
ing voltage stability vs. time with high discharge rates. 
See Figure 7-9. 

U) 

~ 
o 
> 

28 BATTERY CURRENT 

2.3 A CURVE 

HOURS 
3.0 

1753-28 

Figure 7-9. Typical battery pack discharge curves. 

Power Supply Alternatives 

1. Variable power supply with the capabilities given in 
Table 7-2. 

7-24 

2. Variable power supply with an adequate current rat
ing, in series with the supply atlernative in item 4 or item 5. 

3. TEKTRON IX 1106 Battery Pack.' 

4. Two 12 V wet-cell storage batteries, in series, tapped 
at 20 V, 22 V or 24 V.2 

5. 18 to 23 NiCd cells, 4.0 ampere-hour (0 cells) or 
greater, furnishing 20 V to 28 V.2 

This procedure is for an external dc source with the 
negative lead at ground potential (negative ground 
system). 

Operating Range 

a. Connect the dc source to the oscilloscope equipped 
with Option 07. Operate the oscilloscope in the 24 V mode. 
Connect the voltmeter between fuse F1601 (B) and the 
common negative return (A). Very the dc source from 28 V 
to 22 V. 

CHECK-that the oscilloscope operates over the voltage 
range. 

b. Change the dc source to 12 V. Operate the oscillo
scope in the 12 V mode. Vary the dc source from 14 V to 
11.5 V. 

CHECK-that the oscilloscope operates over the voltage 
range. 

1 To set the turn-off level, the battery is charged above the cut
off pOint (22 V). An oscilloscope is connected and the battery 
allowed to discharge while its voltage is being monitored. As it 
reaches 22 v, the turn-off pOint is set to cut off Option 07. The 
tum-off pOint on Option 07 approximately COincides with the 
meter zero on the 1106. 

I 

.
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

2 This does not permit accurate adjustment of the tum-off level. I 
NICd batteries can be used, following the technique used for • 
Item 3. 
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Inverter Balance 

NOTE 

If the major oscilloscope use is with a 12 V source, 
perform this step while operating the oscilloscope 
with dc source on 12 V. 

Operate the oscilloscope in the 24 V mode. Set the dc 
source to 24 V. Attach the probe ground to the commmon 
negative terminal (A) and connect the test oscilloscope 
probe tip to C1601 (C). 

CHECK-that the Signal is flat. See Figure 7-10. 

ADJUST-Inverter Balance (R1633) for the flattest 
signal. 

NOTE 

There is a slow drift (about a second) after the Inverter 
Balance adjustment has been moved. This is due to 
transistor characteristics and will require a slight In
verter Balance readjustment. 

A vel)' close approximation of the preceding method 
can be obtained by setting the Invertr Balance control 
for the minimum sound coming from the Inverter. 

Options 
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i i t 
A. PROPER L Y ADJUSTED 

B. IMPROPERLY ADJUSTED 
1753·27 

Figure 7·10. Option 07 Inverter balance. 

Turn-Off Level 

Set the dc source for 21.8 V. 

ADJUST -Turn-off Level (R1613) slowly until Option 07 
turns off. 
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Semiconductor Electrode Configuration 
TURN OFF 

LEVEL 
INVERTER 
BALANCE 01626 

seR 

0°, 
1° ~ate 

Cathode Anode 
Soldered in place-top view 

All Others 

8818-
tl'IrJl lII 

Collector/ t 'Emitter 
BaI8 

Socket-top-view ( 1861-67)2757-124 

Figure 7-11. Option 07 DC Inverter circuit board adjustment and test point locations. 
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SIGNAL & VOLTAGE CONDITIONS 

The load is an operating oscilloscope. o is the preferred test oscilloscope and volt
meter ground. 

The voltmeter is a 20,000 n/v multimeter. 

Mode switch set to 24 V. 

Voltages and waveform amplitudes will vary with 
source voltage. 

o and P are identical to Rand S, respectively, 
during 24 V operation. During 12 V operation the 
amplitude at 0 and P is reduced by a factor of·2. 

1753-25A 

Figure 7-12. Option 07 DC Inverter idealized waveforms. 
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A 

B 

c 

o 

1 2 

CKT GRID CKT GRID 
NO LOC NO LOC 

C1601 48 01606 2C 
C1603 20 01608 2C 
C1605 2C 01622 2C 
C1609 18 01626 2C 
C1614 2C 01642 20 
C1622 2C 01644 3C 
C1626 lC 01652 SA 
C1652 4A 01654 58 
C1654 48 01662 5C 
C1662 4C 01664 50 
C1664 4C 

R1604 lC 
CR1601 38 R1605 20 
CR1624 28 R1607 lC 
CR1625 2C R1609 3C 
CR1626 2C R1611 3D 
CR1627 18 R1613 3A 
CR1628 18 R1614 3A 
CR1632 2A R1617 2C 
CR1634 2A R1618 2C 
CR1643 3D R1622 2C 

3 

CKT GRID 
NO LOC 

R1623 lC 
R1624 2C 
R1625 10 
R1626 28 
R1627 28 
R1631 28 
R1633 3A 
R1639 3C 
R1640 3C 
R1641 3D 
R1642 3D 
R1645 3C 
R1652 48 
R1654 48 
R1662 4C 
R1664 4C 

T1601 2A 
T1631 38 

VR1604 20 

Options 
4658 Service (SN 8060000 & UP) 

4 5 

2757-123 

CKT GRID 
NO LOC 

VR1605 20 
VR1622 lC 
VR1639 3D 
VR1641 3C 

Figure 7-13_ Option 07 DC Inverter circuit board component locations. 
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Options-465B Service I 
(SN B060000 & UP) 

REPLACEABLE ELECTRICAL PARTS I OPTION 07 • Tektronix Serial/Model No. Mfr 
Com ponent No. Part No. Eft bscont Name & Description Code Mfr Part Number I CHANGES FROM STANDARD 465B 

WHEN OPTION 07 IS ADDED 

CHANGE TO: I A4 670-5996-05 CKT BOARD ASSY:INTERFACE 80009 670-5996-05 

ADD: I 
A4C4408 283-0081-00 CAP.,FXD,CER DI:0.1UF,+80-20%,25V 56289 36C600 
A4C4501 283-0003-00 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 91418 SP103Z151-4R9 I A4C4502 283-0000-00 CAP.,FXD,CER DI:0.001UF,+100-0%,500V 59660 831-519-Z5U-102P 
A4c4503 283-0000-00 CAP.,FXD,CER DI:0.00IUF,+100-0%,500V 59660 831-519-Z5U-102P 
A4C4513 283-0003-00 CAP.,FXD,CER DI:0.OIUF,+80-20%,150V 91418 SPI03Z151-4R9 
A4C4517 283-0003-00 CAP.,FXD,CER DI:u.01UF,+80-20%,150V 91418 SPI03Z151-4R9 

I 
A14 670-2744-01 CKT BOARD ASSY:INVERTER 80009 670-2744-01 
A14C160 1 290-0667-00 CAP.,FXD,ELCTLT:330UF,+75-10%,50V 56289 500D158 I A14C1603 283-0178-00 CAP.,FXD,CER DI:0.1UF,+80-20%,100V 72982 8131N145651 104z 
A14C1605 290-0531-00 CAP.,FXD,ELCTLT:100UF,20%,10V 90201 TDC107M010WLC 
A14C1609 283-0178-00 CAP.,FXD,CER DI:0.1UF,+80-20%,100V 72982 8131N145651 104Z 
A14C1614 290-0573-00 CAP.,FXD,ELCTLT:2.7UF,20%,50V 56289 196D275X0050JAl 

I A14C1622 290-0533-00 CAP.,FXD,ELCTLT:330UF,20%,,6V 90201 TDC337M006WLD 
A14C1626 290-0528-00 CAP.,FXD,ELCTLT:15UF,20%,50V 90201 TDC156M050WLC 
A14C1652 283-0110-00 CAP.,FXD,CER DI:0.005UF,+80-20%,150V 56289 19C242B 
A14C1654 283-0110-00 CAP.,FXD,CER DI:0.005UF,+80-20%,150V 56289 19C242B .1 A14C1662 283-0110-00 CAP.,FXD,CER DI:0.005UF,+80-20%,150V 56289 19C242B 
A14C1664 283-0110-00 CAP.,FXD,CER DI:0.005UF,+80-20%,150V 56289 19C242B 

A14CR1601 152-0198-00 SEMICOND DEVICE:SILICON,200V,3A 03508 1N5624 
A14CR1624 152-0333-00 SEMICOND DEVICE:SILICON,55V,200MA 07263 FDH-6012 I A14CR1625 152-0107-00 SEMICOND DEVICE:SILICON,400V,400MA 01295 G727 
A14CR1626 152-0107-00 SEMICOND DEVICE:SILICON,400V,400MA 01295 G727 
A14CR1627 152-0107-00 SEMICOND DEVICE:SILICON,400V,400MA 01295 G727 
A14CR1628 152-0107-00 SEMICOND DEVICE:SILICON,400V,400MA 01295 G727 

I A14CR1632 152-0333-00 SEMICOND DEVICE:SILICON,55V,200MA 07263 FDH-6012 
A14CR1634 152-0333-00 SEMICOND DEVICE:SILICON,55V,200MA 07263 FDH-6012 
A14CR1643 152-0198-00 SEMICOND DEVICE:SILICON,200V,3A 03508 IN5624 
A14Q1606 151-0301-00 TRANSISTOR:SILICON,PNP 27014 2N2907A I A14Q1608 151-0301-00 TRANSISTOR:SILICON,PNP 27014 2N2907A 
A14Q1622 151-0302-00 TRANSISTOR:SILICON,NPN 07263 S038487 

A14Q1626 151-0506-00 SCR:SILICON 03508 CI06B2X283 

I A14Q1642 151-0302-00 TRANSISTOR:SILICON,NPN 07263 S038487 
A14Q1644 151-0335-00 TRANSISTOR:SILICON,PNP 04713 SJE917 
A14Q1652 151-0436-00 TRANSISTOR:SILICON,NPN 04713 SJE966 
A14Q1654 151-0436-00 TRANSISTOR:SILICON,NPN 04713 SJE966 
A14Q1662 151-0436-00 TRANSISTOR:SILICON,NPN 04713 SJE966 I A14Q1664 151-0436-00 TRANSISTOR:SILICON,NPN 04713 SJE966 
A14R1604 315-0202-00 RES.,FXD,CMPSN:2K OHM,5%,0.25W 01121 CB2025 
A14R1605 315-0752-00 RES.,FXD,CMPSN:7.5K OHM,5%,0.25W 01121 CB7525 

I A14R1607 315-0272-00 RES.,FXD,CMPSN:2.7K OHM,5%,0.25W 01121 CB2725 
A14R1609 315-0511-00 RES.,FXD,CMPSN:510 OHM,5%,0.25W 01121 CB5115 
A14R1611 315-0511-00 RES.,FXD,CMPSN:510 OHM,5%,0.25W 01121 CB5115 

A14R1613 311-1248-00 RES.,VAR,NONWIR:500 OHM,10%,0.50W 73138 72-23-0 

I A14R1614 315-0202-00 RES.,FXD,CMPSN:2K OHM,5%,0.25W 01121 CB2025 
A14R1617 315-0102-00 RES.,FXD,CMPSN:IK OHM,5%,0.25W 01121 CB1025 • A14R1618 315-0101-00 RES.,FXD,CMPSN:100 OHM,5%,0.25W 01121 CBI015 

I 
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I Options-465B Service 
(SN B060000 & UP) 

I • Tektronix Serial/Model No. Mfr 

I 
Component No. Part No. Eft Dscont Name & Description Code Mfr Part Number 

A14R1622 315-0102-00 RES.,FXD,CMPSN:IK OHM,5%,0.25W 01121 CB1025 
A14R1623 315-0103-00 RES.,FXD,CMPSN:10K OHM,5%,O.25W 01121 CB1035 
A14R1624 315-0302-00 RES.,FXD,CMPSN:3K OHM,5%,0.25W 01121 CB3025 

I A14R1625 316-0101-00 RES.,FXD,CMPSN:100 OHM,10%,0.25W 01121 CB1011 
A14R1626 308-0450-00 RES.,FXD,WW:70 OHM,1%,3W 91637 RS2B-B70ROOF 
A14R1627 315-0271-00 RES.,FXD,CMPSN:270 OHM,5%,0.25W 01121 CB2715 

I 
A14R1631 308-0450-00 RES.,FXD,WW:70 OHM,1%,3W 91637 RS2B-B70ROOF 
A14R1633 311-1501-00 RES.,VAR,NONWIR:20 OHM,10%,0.50W 73138 72-37-0 
A14R1639 315-0153-00 RES.,FXD,CMPSN:15K OHM,5%,0.25W 01121 CB1535 
A14R1640 315-0102-00 RES.,FXD,CMPSN:IK OHM,5%,0.25W 01121 CB1025 
A14R1641 315-0153-00 RES.,FXD,CMPSN:15K OHM,5%,0.25W 01121 CB1535 

I 
A14R1642 315-0470-00 RES.,FXD,CMPSN:47 OHM,5%,0.25W 01121 CB4705 

A14R1645 307-0113-00 RES.,FXD,CMPSN:5.10HM,5%,0.25W 01121 CB51G5 
A14R1652 308-0459-00 RES.,FXD,WW:l.10HM,5%,3W 91637 CW2B-IRI00J 

I 
A14R1654 308-0459-00 RES.,FXD,WW:l.10HM,5%,3W 91637 CW2B-IRI00J 
A14R1662 308-0459-00 RES.,FXD,WW:l.10HM,5%,3W 91637 CW2B-IRI00J 
A14R1664 308-0459-00 RES.,FXD,WW:l.10HM,5%,3W 91637 CW2B-IRI00J 
A14T1601 120-0637-00 XFMR,TOROID:5 TURNS BIFILAR 80009 120-0637-00 

I 
A14Tl631 120-0852-00 XFMR,TOROID:2 WINDINGS 80009 120-0852-00 
A14VR1604 152-0306-00 SEMICOND DEVICE:ZENER,0.4W,9.1V,5% 15238 Z5409 
A14VR1605 152-0306-00 SEMICOND DEVICE:ZENER,0.4W,9.1V,5% 15238 Z5409 
A14vR1622 152-0241-00 SEMICOND DEVICE:ZENER,0.4W,33V,5% 80009 152-0241-00 
A14VR1639 152-0279-00 SEMICOND DEVICE:ZENER,0.4W,5.1V,5% 04713 SZG35010RL 

I A14VR1641 152-0279-00 SEMICOND DEVICE:ZENER,0.4W,5.1V,5% 04713 SZG35010RL 

I • CHASSIS PARTS 

C1671 283-0000-00 CAP.,FXD,CER DI:0.001UF,+100-0%,500V 59660 831-519-Z5U-I02P 
C1672 283-0263-00 CAP.,FXD,CER DI:0.0022UF,20%,3000V 56289 33C319 

I 
----- ----- (MOUNTED ON REAR PANEL. NOT USED WHEN 
----- ----- INSTR IS EQUIPPED WITH BOTH OPTION 4 
----- ----- AND OPT ION 7) 

C1674 283-0263-00 CAP.,FXD,CER DI:0.0022UF,20%,3000V 56289 33C319 

I 
----- ----- (SEE FOOTNOTE ON C1672) 

C1681 283-0000-00 CAP. ,FXD,CER DI:0.00IUF,+100-0%,500V 59660 831-519-z5U-I02P 
----- ----- (SEE FOOTNOTE ON CI672) 

C1682 283-0000-00 CAP.,FXD,CER DI:0.00IUF,+100-0%,500V 59660 831-519-Z5U-102P 

I 
----- ----- (WHEN EQUIPPED WITH BOTH OPTION 4 AND 

OPTION 7, ONLY ONE SET OF THESE CAPS 
----- ----- IS USED) 

C1683 283-0003-00 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 91418 SP103Z151-4R9 

I ----- ----- (SEE FOOTNOTE ON C1682) 
C1684 283-0003-00 CAP.,FXD,CER DI:0.OIUF,+80-20%,150V 91418 SPI03Z151-4R9 

----- ----- (SEE FOOTNOTE ON C1682) 
C1685 283-0003-00 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 91418 SP103Z151-4R9 

I 
----- ----- (SEE FOOTNOTE ON C1682) 

F11601 159-0038-00 FUSE,CARTRIDGE:3AG,15A,32V,FAST-BLOW 71400 AGC15 

p11601 131-1333-00 CONNECTOR,RCPT,:POWER 80009 131-1333-00 

I R1671 308-0077-00 RES.,FXD,WW:1K OHM,5%,3W 91637 CW2B-10000J 

S1601 260-0834-00 SWITCH,TOGGLE:DPDT,5A,125VAC,0.25-40 THD 09353 U21-SHZQE 

I 
S1665 105-0479-00 ACTUATOR,SWITCH:SLIDE,INVERTER 80009 105-0479-00 
S1665A 260-0760-00 SWITCH,SENS:I0A,250V,SPDT,SNAP ACTION 01963 E62-10A 
S1665B 260-0760-00 SWITCH,SENS:10A,250V,SPDT,SNAP ACTION 01963 E62-10A 

• S1665C 260-0760-00 SWITCH,SENS:10A,250V,SPDT,SNAP ACTION 01963 E62-10A 

I 
I 
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(SN B060000 & UP) 

Com ponent No. 

S1665D 
S1665E 
S1665F 

7-30 

Tektronix 
Part No. 

260-0760-00 
260-0760-00 
260-0760-00 

Serial/Model No. 
Eft Dscont Name & Description 

SWITCH,SENS:10A,250V,SPDT,SNAP ACTION 
SWITCH,SENS:10A,250V,SPDT,SNAP ACTION 
SWITCH,SENS:10A,250V,SPDT,SNAP ACTION 

I 

Mfr .-
Code Mfr Part Number I 01963 E62-10A 
01963 E62-10A 
01963 E62-10A 

I 
I 
I 
I 
I 
I .1 
I 
I 
I 
I 
I 
I 

.-
I 
I 
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I. 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 
I 
I 

I. 
I 
I 

Fig. & 
Index 
No. 

1-

-2 
-3 
-4 

-5 
-6 
-7 

-8 

-9 

-10 
-11 
-12 

-13 
-14 
-15 

-16 
-17 
-18 

Tektronix 
Part No. 

441-1171-00 

211-0008-00 
210-0938-00 

----- -----
136-0252-07 
----- -----

343-0443-00 
212-00 ll-OO 
210-0409-00 

211-0116-00 

----- -----

210-0586-00 
343-0451-00 
342-0195-00 

348-0141-00 
348-0055-00 
352-0031-00 

211-0507-00 
210-0006-00 
210-0407-00 

342-0228-00 

Serial/Model No. 
Eft Dscont 

REPLACEABLE MECHANICAL PARTS 
OPTION 07 

OPTION 07 EXPLODED VIEW 

/ ' 

'" 

Qty 1 2 3 4 5 Name & Description 

CHASSIS, SCOPE: INVERTER 
(ATTACHING PARTS) 

2 SCREW,MACHINE:4-40 X 0.25 INCH,PNH STL 
2 WASHER,FLAT:0.I09 ID X 0.25 INCH OD,STL 

- - - * - - -
1 CKT BOARD ASSY:INVERTER(SEE A14 REPL) 

15 SOCKET,PIN CONN:W/O DIMPLE 
1 XFMR,TOROID:(SEE T1601 REPL) 

(ATTACHING PARTS) 
RETAINER,XFMR: 

Options-465B Service 
(SN B060000 & UP) 

Mfr 
Code Mfr Part Number 

80009 441-1171-00 

83385 OBD 
75497 AN960-3 

22526 75060-012 

80009 343-0443-00 
SCREW,MACHINE:8-32 X 0.750 INCH,FLH STL 83385 OBD 
NUT,PLAIN,HEX.:8-32 X 0.312 INCH,BRS 73743 3046-402 

- - - * - - -
(ATTACHING PARTS FOR CKT BD) 

2 SCR,ASSEM WSHR:4-40 X 0.312 INCH,PNH BRS 83385 OBD 
- - - * - - -

4 TRANSISTOR:(SEE Q1652,Q1654,QI662,Q1664 REPL) 
(ATTACHING PARTS) 

3 NUT,PL,ASSEM WA:4-40 X 0.25,STL CD PL 83385 OBD 
RETAINER,XSTR: 80009 343-0451-00 
INSULATOR,PLATE:0.70 X 3 INCHES LONG 08530 OBD 

- - - * - - -
GROMMET,PLASTIC:U-SHP,0.625 XO.658 INCH 80009 348-0141-00 
GROMMET,PLASTIC:0.25 INCH DIA 80009 348-0055-00 
FUSEHOLDER:3AG FUSE 75915 357001 

(ATTACHING PARTS) 
SCREW,MACHINE:6-32 X 0.312 INCH,PNH STL 83385 OBD 
WASHER,LOCK:#6 INTL,0.018THK,STL CD PL 78189 1206-00-00-0541C 
NUT,PLAIN,HEX.:6-32 X 0.25 INCH,BRS 73743 3038-0228-402 

- * - - -
INSULATOR,FILM:0.70 X 1.150 INCH LONG 80009 342-0228-00 

7·31 

Scan by Zenith



Options-465B Service 
(SN B060000 & UP) 

Fig. & 
Index Tektronix Serial/Model No. 
No. Part No. Eft Dscont 

-19 407-1341-00 

-20 211-0101-00 

-21 105-0479-00 
-22 260-0760-00 

-23 211-0212-00 
-24 210-0405-00 

-25 386-2649-00 
214-1925-00 

-26 ----- -----

-27 210-0562-00 
-28 210-0046-00 

179-1962-00 
348-0005-00 
200-1414-11 
131-1333-00 

211-0101-00 
348-0365-00 

7-32 

Qty 1 2 3 4 5 Name & Description 

BRACKET,ELEC SW:ALUMINUM 
(ATTACHING PARTS) 

2 SCREW,MACHINE:4-40 X 0.25,100 DEG,FLH STL 
- - - * - - -

1 ACTUATOR,SWITCH:SLIDE,INVERTER 
6 SWITCH,SENS:I0A,250V,SPDT,SNAP ACTION 

(ATTACHING PARTS) 
2 SCREW,MACHINE:2-56 X 1.75 INCH,PNH STL 
1 NUT,PLAIN,HEX.:2-56 X 0.188 INCH,BRS 

- - - * - - -
PL,ACTR GUIDE: INVERTER 
SPRING,SW ACT:POWER SOURCE 
SWITCH,TOGGLE:(SEE 51665 REPL) 

(ATTACHING PARTS) 
NUT,PLAIN,HEX.:0.25-40 X 0.312 INCH,BBS 
WASHER,LOCK:0.261 ID,INTL,0.018 THK,BRS 

- - - * - - -
WIRING HARNESS:VARIABLE RESISTOR 
GROMMET,RUBBER:0.50 INCH DIA 
COVER,SCOPE:REAR 
CONNECTOR,RCPT,:POWER 

(ATTACHING PARTS) 
2 SCREW,MACHINE:4-40 X 0.25,100 DEG,FLH STL 
4 FOOT,CABINET:PLASTIC,W/LATCH GROOVE 

- - - * - - -

I 

Mfr .-Code Mfr Part Number 

80009 407-1341-00 I 
83385 OBD 

80009 105-0479-00 I 01963 E62-10A 

83385 OBD 
73743 12157-50 I 80009 386-2649-00 
80009 214-1925-00 

73743 2X20224-402 I 
78189 1214-05-00-0541C 

80009 179-1962-00 I 70485 230 
80009 200-1414-11 
80009 131-1333-00 

83385 OBD I 80009 348-0365-00 

I 
.1 

I 
I 
I 
I 
I 
I 

.-
I 
I 
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OptionS-465B Service 
(SN B060000 & UP)-Option 78 

OPTION 78 
TYPE P 11 PHOSPHOR 

This option adds a Type P11 phosphor crt to the 
instrument. 

If this option is being added to an instrument that is al
ready equipped with a different phosphor, or if the cathode
ray tube requires replacement, use the following procedure. 

1. Follow the crt removal and installation procedure in 

2. After completing crt installation, check Table 5-1 (Ad
justment Interactions), in the Adjustment Procedure of this 
manual, for any readjustments that may be necessary. 

Delete 

V14000 

PARTS LIST CHANGES 

154-0731-00 CRT, P31 Phosphor 

the Maintenance section of this manual. Add 

V14000 154-0731-04 CRT, P11 Phosphor 
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Section 8 - 4658 Service 
(SN 8060000 & UP) 

REPLACEABLE 
ELECTRICAL PARTS 
PARTS ORDERING INFORMATION 

Replacement parts are available from or through your local 
Tektronix, Inc. Field Office or representative. 

Changes to Tektronix instruments are sometimes made to 
accommodate improved components as they become available, 
and to give you the benefit of the latest circuit improvements 
developed in our engineering department. It is therefore impor
tant, when ordering parts, to include the following information in 
your order: Part number, instrument type or number, serial 
number, and modification number if applicable. 

If a part you have ordered has been replaced with a new or 
improved part, your local Tektronix, Inc. Field Office or represen
tative will contact you concerning any change in part number. 

Change information, if any, is located at the rear of this 
manual. 

LIST OF ASSEMBLIES 

A list of assemblies can be found at the beginning of the 
Electrical Parts List. The assemblies are listed in numerical order. 
When the complete component number of a part is known, this list 
will identify the assembly in which the part is located. 

CROSS INDEX-MFR. CODE NUMBER TO 
MANUFACTURER 

The Mfr. Code Number to Manufacturer index for the 
Electrical Parts List is located immediately after this page. The 
Cross Index provides codes, names and addresses of manufac
turers of components listed in the Electrical Parts List. 

ABBREVIATIONS 

Abbreviations conform to American National Standard Vl.l. 

COMPONENT NUMBER (column one of the 
Electrical Parts List) 

A numbering method has been used to identify assemblies, 
subassemblies and parts. Examples of this numbering method 
and typical expansions are illustrated by the following: 

Example a. component number 
~ 

A23R1234 A23 R1234 

Assembly number ~ ~ Circuit number 

Read: Resistor 1234 of Assembly 23 

Example b. component number 
r .A. ..... 

A23A2R1234 A23 A2 R1234 
Assembly ~ Subassembly 
number ~./ number 

Circuit 
number 

Read: Resistor 1234 of Subassembly 2 of Assembly 23 

REV FEB 1986 

Only the circuit number will appear on the diagrams and 
circuit board illustrations. Each diagram and circuit board 
illustration is clearly marked with the assembly number. 
Assembly numbers are also marked on the mechanical exploded 
views located in the Mechanical Parts List. The component 
number is obtained by adding the assembly number prefix to the 

circuit number. 

The Electrical Parts List is divided and arranged by 
assemblies in numerical sequence (e.g., assembly AI with its 
subassemblies and parts, precedes assembly A2 with its sub
assemblies and parts). 

ChaSSis-mounted parts have no assembly number prefix 
and are located at the end of the Electrical Parts List. 

TEKTRONIX PART NO. (column two of the 
Electrical Parts List) 

Indicates part number to be used when ordering replace
ment part from Tektronix. 

SERIAL/MODEL NO. (columns three and four 
of the Electrical Parts List) 

Column three (3) indicates the serial number at which the 
part was first used. Column four (4) indicates the serial number at 
which the part was removed. No serial number entered indicates 
part is good for all serial numbers. 

NAME & DESCRIPTION (column five of the 
Electrical Parts List) 

In the Parts List, an Item Name is separated from the 

description by a colon (:). Because of space limitations, an Item 
Name may sometimes appear as incomplete. For further Item 
Name identification, the U.S. Federal Cataloging Handbook HS-l 
can be utilized where possible. 

MFR. CODE (column six of the Electrical Parts 
List) 

Indicates the code number of the actual manufacturer of the 
part. (Code to name and address cross reference can be found 
immediately after this page.) 

MFR. PART NUMBER (column seven of the 
Electrical Parts List) 

Indicates actual manufacturers part number. 
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Replaceable Electrical Parts-465B Service I (SN B060000 & UP) 

CROSS INDEX-MFA. CODE NUMBER TO MANUFACTURER 
. I 

•• Mfr. Code Manufacturer Address Ci~. State. Zip 

OOOHX SAN-O INDUSTRIAL CORP. 170 WILBUR PLACE BAHEt.,lIA 
LONGISLAND,NYl1716 

00213 NYTRONICS, COMPONENTS GROUP, INC., ORANGE STREET DARLINGTON, SC 29532 

I SUBSIDIARY OF NYTRONICS, INC. 
00779 AMP, INC. P.O. BOX 3608 HARRISBURG, PA 17105 
00853 SANGAMO ELECTRIC CO., S. CAROLINA DIV. P.O. BOX 128 PICKENS. SC 29671 
01121 ALLEN-BRADLEY COMPANY 1201 2ND STREET SOUTH MILWAUKEE. WI 53204 
01295 TEXAS INSTRUMENTS, INC. I SEMICONDUCTOR GROUP P.O. BOX 5012 DALLAS. TX 75222 
01963 CHERRY ELECTRICAL PRODUCTS CORPORATION 3600 SUNSET AVENUE WAUKEGAN, IL 60085 
02111 SPECTROL ELECTRONICS CORPORATION 17070 EAST GALE AVENUE CITY OF INDUSTRY, CA 91745 
02735 RCA CORPORATION, SOLID STATE DIVISION ROUTE 202 SOMERVILLE. NY 08876 

I 03508 GENERAL ELECTRIC COMPANY. SEMI-CONDUCTOR 
PRODUCTS DEPARTMENT ELECTRONICS PARK SYRACUSE. NY 13201 

04222 AVX CERAMICS, DIVISION OF AVX CORP. PO BOX 867 MYRTLE BEACH. SC 29577 
04713 MOTOROLA. INC .• SEMICONDUCTOR PROD. DIV. 5005 E MCDOWELL RD.PO BOX 20923 PHOENIX. AZ 85036 
05397 UNION CARBIDE CORPORATION. MATERIALS I SYSTEMS DIVISION 11901 MADISON AVENUE CLEVELAND. OH 44101 
05828 GENERAL INSTRUMENT CORP ELECTRONIC 

SYSTEMS DIV. 600 W JOHN ST. HICKSVILLE LI. NY 11802 
07263 FAIRCHILD SEMICONDUCTOR, A DIV. OF 

I FAIRCHILD CAMERA AND INSTRUMENT CORP. 464 ELLIS STREET MOUNTAIN VIEW. CA 94042 
08806 GENERAL ELECTRIC CO., MINIATURE 

LAMP PRODUCTS DEPARTMENT NELA PARK CLEVELAND. OH 44112 
09023 CORNELL-DUBILIER ELECTRONIC DIVISION 

FEDERAL PACIFIC ELECTRIC CO. 2652 DALRYMPLE ST. SANFORD. NC 27330 

I 09353 C AND K COMPONENTS, INC. 103 MORSE STREET WATERTOWN. MA 02172 
12697 CLAROSTAT MFG. CO .• INC. LOWER WASHINGTON STREET DOVER. NH 03820 
12954 SIEMENS CORPORATION. COMPONENTS GROUP 8700 E THOMAS RD. POBOX 1390 SCOTTSDALE. AZ 85252 
12969 UNITRODE CORPORATION 580 PLEASANT STREET WATERTOWN, MA 02172 

.1 14193 CAL-R.INC. 1601 OLYMPIC BLVD. SANTA MONICA. CA 90404 
14298 AMERICAN COMPONENTS, INC .• AN 

INSILCO COMPANY 8TH AVE. AT HARRY STREET CONSHOHOCKEN. PA 19428 
14433 ITT SEMICONDUCTORS 3301 ELECTRONICS WAY 

PO BOX 3049 WEST PALM BEACH, FL 33402 

I 14552 MICRO SEMICONDUCTOR CORP. 2830 E FAIRVIEW ST. SANTA ANA, CA 92704 
14936 GENERAL INSTRUMENT CORP., SEMICONDUCTOR 

PRODUCTS GROUP P.O. BOX 600,600 W. JOHN ST. HICKSVILLE. NY 11802 
15238 ITT SEMICONDUCTORS, A DIVISION OF INTER 

NATIONAL TELEPHONE AND TELEGRAPH CORP. P.O. BOX 168,500 BROADWAY LAWRENCE, MA 01841 I 15454 RODAN INDUSTRIES. INC. 2905 BLUE STAR ST. ANAHEIM. CA 92806 
18324 SIGNETICS CORP. 811 E. ARQUES SUNNYVALE, CA 94086 
18518 MSI ELLCTRONICS INC. 34-32 57TH ST WOODSIDE. NY 11377 
19701 ELECTRA-MIDLAND CORP .• MEPCO ELECTRA INC. POBOX 760 MINERAL WELLS. TX 76067 

I 22229 SOLITRON DEVICES. INC .• 
SEMICONDUCTOR GROUP 8808 BALBOA AVENUE SAN DIEGO OPERS. CA 92123 

24546 CORNING GLASS WORKS. ELECTRONIC 
COMPONENTS DIVISION 550 HIGH STREET BRADFORD, PA 16701 

25088 SIEMENS CORP. 186 WOOD AVE. S ISELIN. NJ 08830 I 27014 NATIONAL SEMICONDUCTOR CORP. 2900 SEMICONDUCTOR DR. SANTA CLARA. CA 95051 
31433 UNION CARBIDE CORP ELECTRONICS DIV PO BOX 5928 GREENVILLE. SC 29606 
31918 IEElSCHADOW INC. 8081 WALLACE ROAD EDEN PRAIRIE. MN 55343 
32293 INTERSIL. INC. 10900 N. TANTAU AVE. CUPERTINO, CA 95014 

I 32997 BOURNS. INC., TRIMPOT PRODUCTS DIV. 1200 COLUMBIA AVE. RIVERSIDE. CA 92507 
33095 SPECTRUM CONTROL. INC. 152 E MAIN STREET FAIRVIEW. PA 16415 
34335 ADVANCED MICRO DEVICES 901 THOMPSON PL. SUNNYVALE. CA 94086 
50157 MIDWEST COMPONENTS INC. P. O. BOX 787 

1981 PORT CITY BLVD. MUSKEGON. MI 49443 I 50434 HEWLETT-PACKARD COMPANY 640 PAGE MILL ROAD PALO ALTO, CA 94304 
50437 RELIANCE STEEL PRODUCTS COMPANY 3700 WALNUT STREET MCKEESPORT. PA 15132 
51642 CENTRE ENGINEERING INC. 2820 E COLLEGE AVENUE STATE COLLEGE, PA 16801 
51984 NEC AMERICA INC. RADIO AND .-TRANSMISSION DIV. 2990 TELESTAR CT. SUITE 212 FALLS CHURCH, VA 22042 
52763 STETTNER-TRUSH, INC. 67 ALBANY STREET CAZENOVIA. NY 13035 
52769 SPRAGUE GOODMAN ELEC .• INC. 134 FULTON AVENUE GARDEN CITY PARK. NY 11040 
53184 XCITON CORPORATION 5 HEMLOCK STREET LATHAM. NY 12110 
55680 NICHICON/AMERICNCORP. 6435 N PROESEL AVENUE CHICAGO, IL 60645 I 56289 SPRAGUE ELECTRIC CO. 87 MARSHALL ST. NORTH ADAMS. MA 01247 
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Replaceable Electrical Parts-465B Service 
(SN B060000 & UP) 

CROSS INDEX-MFA. CODE NUMBER TO MANUFACTURER 

Mfr. Code Manufacturer Address City, State, Zip 

57668 R-OHM CORP. 16931 MILLIKEN AVE. IRVINE, CA 92713 
59660 TUSONIX INC. 2155 N FORBES BLVD TUCSON, AZ 85705 
59821 CENTRALAB INC 7158 MERCHANT AVE EL PASO, TX 79915 

SUB NORTH AMERICAN PHILIPS CORP 
60211 VMI ELECTRONICS 594 EAST VISALIA RD FARMERSVILLE, CA 93223 
71400 BUSSMAN MFG., DIVISION OF MCGRAW-

EDISON CO. 2536 W. UNIVERSITY ST. ST. LOUIS, MO 63107 
71590 CENTRALAB ELECTRONICS, DIV. OF 

GLOBE-UNION, INC. POBOX 858 FORT DODGE, IA 50501 
72619 DIALIGHT, DIV. AMPEREX ELECTRONIC 203 HARRISON PLACE BROOKLYN, NY 11237 
72982 ERIE TECHNOLOGICAL PRODUCTS, INC. 644 W. 12TH ST. ERIE, PA 16512 
73138 BECKMAN INSTRUMENTS, INC., HEll POT DIV. 2500 HARBOR BLVD. FULLERTON, CA 92634 
73899 JFD ELECTRONICS COMPONENTS CORP. PINETREE ROAD OXFORD, NC 27565 
74276 SIGNALITE DIV., GENERAL INSTRUMENT CORP. 1933 HECK AVE. NEPTUNE, NJ 07753 
74970 JOHNSON, E. F., CO. 299 10TH AVE. S. W. WASECA, MN 56093 
75042 TRW ELECTRONIC COMPONENTS, IRC FIXED 

RESISTORS, PHILADELPHIA DIVISION 401 N. BROAD ST. PHILADELPHIA, PA 19108 
76493 BELL INDUSTRIES, INC., 

MILLER, J. W., DIV. 19070 REYES AVE., POBOX 5825 COMPTON, CA 90224 
80009 TEKTRONIX, INC. POBOX 500 BEAVERTON, OR 97077 
80031 ELECTRA-MIDLAND CORP., MEPCO DIV. 22 COLUMBIA ROAD MORRISTOWN, NJ 07960 
82389 SWITCHCRAFT, INC. 5555 N. ELSTON AVE. CHICAGO, IL 60630 
83003 VARO, INC. POBOX 411, 2203 WALNUT STREET GARLAND, TX 75040 
90201 MALLORY CAPACITOR CO., DIV. OF 3029 E. WASHINGTON STREET 

P. R. MALLORY AND CO., INC. P. O. BOX 372 INDIANAPOLIS, IN 46206 
91637 DALE ELECTRONICS, INC. P. O. BOX 609 COLUMBUS, NE 68601 
93410 ESSEX INTERNATIONAL, INC., CONTROLS DIV. 

LEXINGTON PLANT P. O. BOX 1007 MANSFIELD, OH 44903 
96733 SAN FERNANDO ELECTRIC MFG CO 1501 FIRST ST SAN FERNANDO, CA 91341 
S3629 PANEL COMPONENTS CORP. 2015 SECOND ST. BERKELEY, CA 94170 
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Replaceable Electrical Parts-4658 Service I (SN 8060000 & UP) 

Tektronix Serial/Model No. Mfr .-
Com~nent No. Part No. Eft Dscont Name & Description Code Mfr Part Number I Al 670-5997-03 B060000 B063303 CKT BOARD ASSY:VERTICAL PREAMP 80009 670-5997-03 
Al 670-5997-04 B063304 CKT BOARD ASSY:VERTICAL PREAMP 80009 670-5997-04 
A2 670-6385-00 CKT BOARD ASSY:VERTICAL OUTPUT 80009 670-6385-00 

I A3 67~ CKT BOARD ASSY:ATTENUATOR 80009 670-6003-00 
A4 670-5996-03 CKT BOARD ASSY:INTERFACE 80009 670-5996-03 
A4 (SEE OPTION SECTION FOR OPT 04 & OPT 07) 

A4 670-5996-04 CKT BOARD ASSY:INTERFACE 80009 670-5996-04 I A4 (OPTION 04 ONLy) 
A4 670-5996-05 CKT BOARD ASSY:INTERFACE 80009 670-5996-05 
A4 (OPTION 07 ONLY) 
A5 670-5998-00 CKT BOARD ASSY:VERTICAL MODE SWITCH 80009 670-5998-00 

I A6 670-6001-00 CKT BOARD ASSY:TIMING 80009 670-6001-00 

A7 670-6000-00 CKT BOARD ASSY:TRIGGER GEN & SWEEP LOGIC 80009 670-6000-00 
A7 670-6000-01 CKT BOARD ASSY:TRIGGER GEN & SWEEP LOGIC 80009 670-6000-01 
A7 (OPTION 05 ONLY) I A8 670-6002-01 CKT BOARD ASSY:FAN MOTOR 80009 670-6002-01 
A9 670-6004-00 CKT BOARD ASSY:PROBE CODING 80009 670-6004-00 
Al0 670-2279-00 CKT BOARD ASSY:CRT SCALE ILLUMINATION 80009 670-2279-00 

A12 670-7045-00 CKT BOARD ASSY:TV SYNC SEPARATOR 80009 670-7045-00 I A12 (OPTION 05 ONLY) 
A14 670-2744-01 CKT BOARD ASSY:INVERTER 80009 670-2744-01 
A14 (OPTION 7 ONLY) 

I 
A1 670-5997-03 B060000 B063303 CKT BOARD ASSY:VERTICAL PREAMP 80009 670-5997-03 
A1 670-5997-04 B063304 CKT BOARD ASSY:VERTICAL PREAMP 80009 670-5997-04 

.1 A1C1016 281-0763-00 CAP .• FXD.CER DI:47PF.10"lo.looV 04222 MAl 01 A470KAA 
A1C1026 281-0815-00 CAP .• FXD.CER DI:0.027UF.20"lo.50V 72982 8005D9AABW5R273M 
A1C1037 281-0815-00 CAP .• FXD.CER DI:0.027UF.20"1o.50V 72982 8005D9AABW5R273M 

A1C1048 281-0812-00 CAP .• FXD.CER DI:l000PF.10"lo.looV 04222 MA101Cl02KAA I A1Cl071 281-0813-00 CAP .• FXD CER DI:0.047UF.20"lo.50V 96733 R2980 
A1C1072 281-0786-00 CAP .• FXD.CER DI:150PF.10"lo.looV 04222 MA101A151KAA 
A1Cl075 281-0773-00 CAP .• FXD.CER 01:0.1 UF.20"lo.50V 04222 MA201C103KAA 

I A1Cl091 281-0773-00 CAP .• FXD.CER 01:0.1 UF.20%.50V 04222 MA201C103KAA 
A1Cl095 281-0815-00 CAP .• FXD.CER DI:0.027UF.20"1o.50V 72982 8oo5D9AABW5R273M 

A1Cll12 281-0798-00 CAP .• FXD.CER DI:51PF.1%.looV 96733 R2928 
A1Cll19 290-0517-00 CAP .• FXD.ELCTLT:6.8UF.20%.35V 90201 TDC685M035FL I A1Cl135 290-0517-00 CAP .• FXD.ELCTLT:6.8UF.20%.35V 90201 TDC685M035FL 
A1Cl142 281-0823-00 CAP .• FXD.CER DI:470PF.10%.50V 04222 MA105A471KAA 
A1C1144 281-0819-00 CAP .• FXD.CER DI:33PF.5%.50V 72982 8035BCOG330 
A1C1152 281-0809-00 CAP .• FXD.CER DI:2ooPF.5%.looV 04222 MA101A201JAA 

I A1Cl173 283-0114-00 CAP .• FXD.CER DI:O.0015UF.5"10.200V 59660 805534Y5D0152J 
A1Cl192 281-0205-00 CAP.,VAR,PLSTC:5.5-65PF,looV 80031 2810CSRS6SQJ02FO 
A1C1287 281-0815-00 CAP.,FXD,CER DI:0.027UF,20%,50V 72982 8005D9AABW5R273M 
A1C1306 281-0579-00 CAP.,FXD,CER 01:21 PF,5%,500V 59660 301 OOOCOG021 OJ I A1Cl334 281-0773-00 CAP.,FXD,CER 01:0.1 UF,20%,50V 04222 MA201 C1 03KAA 
A1Cl342 281-0204-00 CAP .• VAR.PLSTC:2-22PF,l OOV 80031 2807Coo222MJ02 

A1C1353 281-0809-00 CAP .• FXD.CER DI:200PF,5%,l00V 04222 MA101A201JAA 

I A1C1384 281-0815-00 CAP .• FXD.CER DI:0.027UF.20%.50V 72982 8oo5D9AABW5R273M 
A1C1385 281-0815-00 CAP .• FXD.CER DI:0.027UF.20%.50V 72982 8005D9AABW5R273M 
A1C1396 290-0517-00 CAP .• FXD.ELCTLT:6.8UF.20%.35V 90201 TDC685M035FL 
A1C1398 281-0547-00 CAP .• FXD,CER DI:2.7PF,10%.500V 04222 7001-COJ-2R7C 
A1C1398 (NOMINAL VALUE. SELECTED) .-

I 
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I Replaceable Electrical Parts-465B Service 
(SN B060000 & UP) 

I. 
Tektronix Serial/Model No. Mfr 

I Com~ent No. Part No .. Eft Dscont Name & Description Code Mfr Part Number 

A1C1405 281-0589-00 CAP.,FXD,CER DI:170PF,5%,500V 72982 301000Z5D0171J 
A1C1422 281-0823-00 CAP.,FXD,CER DI:470PF,10%,50V 04222 MA105A471KAA 

I A1C1462 290-0517-00 CAP.,FXD,ELCTLT:6.8UF,20%,35V 90201 TDC685M035FL 
A1C1464 290-0517-00 CAP.,FXD,ELCTLT:6.8UF,20%,35V 90201 TDC685M035FL 
A1C1466 290-0517-00 CAP.,FXD,ELCTLT:6.8UF,20%,35V 90201 TDC685M035FL 
A1C1502 281-0713-00 CAP.,FXD,CER 01:0.1 UF,20%,50V 04222 MA201 Cl 03KAA 

I A1C1517 281-0713-00 CAP.,FXD,CER 01:0.1 UF,20%,50V 04222 MA201 Cl 03KAA 
A1C1521 281-0823-00 CAP.,FXD,CER DI:470PF,10%,50V 04222 MAl 05A471 KAA 
A1C1525 290-0527-00 CAP.,FXD,ELCTLT: 15UF,20%,20V 90201 TDC156M020NFL 
A1C1586 283-0114-00 CAP.,FXD,CER DI:0.0015UF,5%,200V 59660 805534 Y5D0152J 

I 
A1C1587 281-0786-00 CAP.,FXD,CER DI:150PF,10%,100V 04222 MA101A151KAA 
A1C1592 281-0713-00 CAP.,FXD,CER 01:0.1 UF,20%,50V 04222 MA201 Cl 03KAA 

A1C1597 281-0815-00 CAP.,FXD,CER DI:0.027UF,200/o,50V 72982 8005D9AABW5R273M 

I 
A1C1611 281-0814-00 CAP.,FXD,CER DI:l00PF,10%,l00V 04222 GC101Al01K 
A1C1615 281-0814-00 CAP.,FXD,CER DI:l00PF,10%,l00V 04222 GC101Al01K 
A1C1623 281-0814-00 CAP.,FXD,CER DI:l00PF,10"lo,100V 04222 GC101Al01K 
A1Cl643 281-0204-00 CAP., VAR,PLSTC:2-22PF,l OOV 80031 2807C00222MJ02 
A1Cl647 281-0809-00 CAP.,FXD,CER DI:200PF,5%,l00V 04222 MA101A201JAA 

I A1C1682 281-0713-00 CAP.,FXD,CER 01:0.1 UF,20%,50V 04222 MA201 Cl 03KAA 
A1C1683 281-0813-00 CAP.,FXD CER DI:0.047UF,20%,50V 96733 R2980 
A1C1690 281-0205-00 CAP.,VAR,PLSTC:5.5-65PF,l00V 80031 2810C5R565QJ02FO 
A1C1714 281-0814-00 CAP.,FXD,CER DI:l00PF,10%,l00V 04222 GC101Al01K 

I A1C1723 281-0814-00 CAP.,FXD,CER DI:l00PF,10%,l00V 04222 GC101Al01K 
A1C1726 281-0814-00 CAP.,FXD,CER DI:l00PF,10%,l00V 04222 GC101Al01K 

A1C1734 290-0527-00 CAP.,FXD,ELCTLT:15UF,20%,20V 90201 TDC156M020NFL 

I. A1C1787 281-0815-00 CAP.,FXD,CER DI:0.027UF,20%,50V 72982 8005D9AABW5R273M 
A1C1804 281-0630-00 CAP.,FXD,CER DI:390PF,5%,500V 72982 630000Y5D391J 
A1C1813 281-0809-00 CAP.,FXD,CER DI:200PF,5%,l00V 04222 MAl 01 A201JAA 
A1C1822 281-0763-00 CAP.,FXD,CER DI:47PF,10%,100V 04222 MAl 01 A470KAA 
A1C1827 281-0798-00 CAP.,FXD,CER DI:51PF,l%,100V 96733 R2928 

I A1Cl832 290-0517-00 CAP.,FXD,ELCTLT:6.8UF,20%,35V 90201 TDC685M035FL 
A1Cl837 281-0815-00 CAP.,FXD,CER DI:0.027UF,20%,50V 72982 8005D9AABW5R273M 
A1Cl846 281-0812-00 CAP.,FXD,CER DI:l000PF,10%,l00V 04222 MA 101 Cl 02KAA 

I 
A1Cl848 281-0759-00 CAP.,FXD,CER DI:22PF,10%,100V 96733 R2735 
A1C1854 281-0809-00 CAP.,FXD,CER DI:200PF,5%,l00V 04222 MAl 01 A201 JAA 
A1C1885 281-0815-00 CAP.,FXD,CER DI:0.027UF,20%,50V 72982 8005D9AABW5R273M 

A1C1886 281-0815-00 CAP.,FXD,CER DI:0.027UF,20%,50V 72982 8005D9AABW5R273M 

I A1C1894 290-0517-00 CAP.,FXD,ELCTLT:6.8UF,20%,35V 90201 TDC685M035FL 
A1C1896 281-0547-00 CAP.,FXD,CER DI:2.7PF,10%,500V 04222 7001-COJ-2R7C 
A1C1896 (NOMINAL VALUE, SELECTED) 
A1C1906 281-0799-00 CAP.,FXD,CER DI:62PF,2%,l00V 04222 MA 101 A620GAA 

I 
A1C1911 281-0713-00 CAP.,FXD,CER DI:0.1UF,20%,50V 04222 MA201Cl03KAA 

A1C1912 290-0517-00 CAP.,FXD,ELCTLT:6.8UF,20%,35V 90201 TDC685M035FL 
A1C1943 281-0823-00 CAP.,FXD,CER DI:470PF,10%,50V 04222 MA105A471KAA 
A1CR1013 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,DO-35 12969 NDP0263 (lN4152) 

I A1CR1014 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,DO-35 12969 NDP0263 (lN4152) 
A1CR1015 152-0141-02 SEMICOND DVC,DI: SW ,SI,30V ,150MA,30V ,00-35 12969 NDP0263 (lN4152) 
A1CR1023 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,DO-35 12969 NDP0263 (lN4152) 

I 
A1CR1024 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,DO-35 12969 NDP0263 (lN4152) 
A1CR1034 152-0141-02 SEMICOND DVC,DI: SW ,SI,30V ,150MA,30V ,00-35 12969 NDP0263 (lN4152) 
A1CRl193 152-0153-00 SEMICOND DVC,DI:SW,SI,10V,50MA,D0-7 07263 FD7003 
A1CR1263 152-0612-00 SEMICOND DEVICE:V VAR CAP.,4V,17.5PF 18518 152-0612-00 
A1CR1264 152-0612-00 SEMICOND DEVICE:V VAR CAP.,4V,17.5PF 18518 152-0612-00 

I. 
A1CR1298 152-0323-00 SEMICOND DEVICE: SILlCON,35V ,0.1 A 14552 MT5085 

I 
I 
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Replaceable Electrical Parts-465B Service I (SN B06ooo0 & UP) 

{" .1 
Tektronix Serial/Model No. Mfr 

Component No. Part No. Eft Dscont Name & Description Code Mfr Part Number I 
A1CR1312 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,DO-35 12969 NDP0263 (1N4152) 
A1CR1327 152-0141-02 SEMICOND DVC,DI:SW ,SI,30V ,150MA,30V ,00-35 12969 NDP0263 (1 N4152) 
A1CR1432 152-0322-00 SEMICOND DEVICE:SILICON,15V,HOT CARRIER 50434 5082-2672 

I A1CR1434 152-0322-00 SEMICOND DEVICE:SILlCON,15V,HOT CARRIER 50434 5082-2672 
A1CR1436 152-0322-00 SEMICOND DEVICE:SILICON,15V,HOT CARRIER 50434 5082-2672 
A1CR1438 152-0322-00 SEMICOND DEVICE:SILICON,15V,HOT CARRIER 50434 5082-2672 

A1CR1441 152-0322-00 SEMICOND DEVICE:SILlCON,15V,HOT CARRIER 50434 5082-2672 I A1CR1443 152-0322-00 SEMICOND DEVICE:SILICON,15V,HOT CARRIER 50434 5082-2672 
A1CR1445 152-0322-00 SEMICOND DEVICE:SILICON,15V,HOT CARRIER 50434 5082-2672 
A1CRl447 152-0322-00 SEMICOND DEVICE:SILICON,15V,HOT CARRIER 50434 5082-2672 

A1CR1529 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,DO-35 12969 NDP0263 (1N4152) 

I A1CR1541 152-0322-00 SEMICOND DEVICE:SILlCON,15V,HOT CARRIER 50434 5082-2672 

A1CR1543 152-0322-00 SEMICOND DEVICE:SILlCON,15V,HOT CARRIER 50434 5082-2672 
A1CR1545 152-0322-00 SEMICOND DEVICE:SILICON,15V,HOT CARRIER 50434 5082-2672 
A1CR1547 152-0322-00 SEMICOND DEVICE:SILICON,15V,HOT CARRIER 50434 5082-2672 I A1CR1693 152-0153-00 SEMICOND DVC,DI: SW,SI,1 OV,50MA,D0-7 07263 FD7003 
A1CR1727 152-0141-02 SEMICOND DVC,DI:SW ,SI,30V,150MA,30V ,00-35 12969 NDP0263 (1 N4152) 
A1CR1763 152-0612-00 SEMICOND DEVICE:V VAR CAP.,4V,17.5PF 18518 152-0612-00 

A1CR1764 152-0612-00 SEMICOND DEVICE:V VAR CAP.,4V,17.5PF 18518 152-0612-00 I A1CR1796 152-0323-00 SEMICOND DEVICE:SILICON,35V,O.lA 14552 MT5085 
A1CR1818 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,D0-35 12969 NDP0263 (lN4152) 
A1CR1918 152-0141-02 SEMICOND DVC,DI:SW,SI,30V ,150MA,30V ,00-35 12969 NDP0263 (1 N4152) 
A1CR1936 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,DO-35 12969 NDP0263 (lN4152) I A1L1245 108-0433-00 COIL,RF:O.09UH 80009 1 08-0433-00 

A1L1412 108-0182-00 COIL,RF:FIXED,285NH 80009 1 08-0182-00 
A1L1512 108-0182-00 COIL,RF:FIXED,285NH 80009 108-0182-00 

.1 A1Ll642 108-0433-00 COIL,RF:O.09UH 80009 108-0433-00 
Al0l004 151-0190-00 TRANSISTOR:NPN,SI,TO-92 04713 SPS7969 
A101028 151-0438-00 B060000 B063303 TRANSISTOR:SILlCON,PNP,SEL FROM SPS692 80009 151-0438-00 
A1 01 028 151-0221-00 B063304 TRANSISTOR:SILICON,PNP 04713 SPS246 

A101038 151-0271-00 TRANSISTOR:SILICON,PNP 04713 SPS8236 I Al01045 151-0271-00 TRANSISTOR:SILICON,PNP 04713 SPS8236 
A101062 151-0190-00 TRANSISTOR:NPN,SI,TO-92 04713 SPS7969 
Al01118 151-0221-00 TRANSISTOR:SILlCON,PNP 04713 SPS246 

I Al01125 151-0221-00 TRANSISTOR:SILICON,PNP 04713 SPS246 
Al01145 151-0271-00 TRANSISTOR:SILICON,PNP 04713 SPS8236 

Al01150 151-0221-00 TRANSISTOR:SILlCON,PNP 04713 SPS246 
Al01155 151-0434-00 TRANSISTOR: SILlCON,PNP 04713 SS7144 I Al01175 151-0198-00 TRANSISTOR:SELECTED 04713 SPS8802-1 
Al01215 151-0198-00 TRANSISTOR:SELECTED 04713 SPS8802-1 
Al01225 151-0221-00 TRANSISTOR:SILICON,PNP 04713 SPS246 
A101235 151-0221-00 TRANSISTOR:SILlCON,PNP 04713 SPS246 

I Al01250 151-0221-00 TRANSISTOR:SILlCON,PNP 04713 SPS246 
A1Q1297 151-1090-00 TRANSISTOR:SILlCON,DUAL,N CHANNEL,FET 32293 ITS30929 
Al01344 151-0221-00 TRANSISTOR:SILICON,PNP 04713 SPS246 
Al01346 151-0221-00 TRANSISTOR:SILICON,PNP 04713 SPS246 I A101355 151-0434-00 TRANSISTOR:SILlCON,PNP 04713 557144 
Al01375 151-0198-00 TRANSISTOR:SELECTED 04713 SPS8802-1 

Al01426 151-0472-00 TRANSISTOR:SILlCON,NPN 51984 NE41632B 

I A101428 151-0472-00 TRANSISTOR:SILICON,NPN 51984 NE41632B 
Al01555 151-0190-00 TRANSISTOR:NPN,SI,TO-92 04713 SPS7969 
Al01617 151-0188-00 TRANSISTOR:PNP,SI,TO-92 04713 SPS6868 
Al01619 151-0188-00 TRANSISTOR: PNP ,51, TO-92 04713 SPS6868 
Al01636 151-0367-00 TRANSISTOR:SILlCON,NPN,SEL FROM 3571TP 04713 SPS 8811 .-

I 
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I Replaceable Electrical Parts-465B Service 
(SN B060000 & UP) 

I. 
Tektronix Serial/Model No. Mfr 

I Component No. Part No. Eff Dscont Name & Description Code Mfr Part Number 

A101644 151-0221-00 TRANslsTOR:sILICON.PNP 04713 sPs246 

I 
A101646 151-0221-00 TRANslsTOR:sILICON.PNP 04713 SPS246 
A101655 151-0434-00 TRANslsTOR:sILICON.PNP 04713 557144 
A101675 151-0198-00 TRANSISTOR: SELECTED 04713 sPs8802-1 
A101698 151-1090-00 TRANslsTOR:sILICON.DUAL,N CHANNEL.FET 32293 ITs30929 
A101719 151-0188-00 TRANslsTOR:PNP.sl.TO-92 04713 SPS6868 

I A101746 151-0221-00 TRANslsTOR:sILICON.PNP 04713 SPS246 
A101812 151-0188-00 TRANslsTOR:PNP.sl.T0-92 04713 sPs6868 
A101833 151-0221-00 TRANslsTOR:sILICON.PNP 04713 SPS246 

I 
A101845 151-0271-00 TRANslsTOR:sILICON.PNP 04713 sPs8236 
A101855 151-0434-00 TRANslsTOR:sILICON.PNP 04713 557144 
A101875 151-0198-00 TRANslsTOR:sELECTED 04713 sPs8802-1 

A101938 151-0271-00 TRANslsTOR:sILICON.PNP 04713 SPS8236 

I A101948 151-0271-00 TRANslsTOR:sILICON.PNP 04713 sPs8236 
A101954 151-0221-00 TRANslsTOR:sILICON.PNP 04713 SPS246 
A1R1015 315-0472-00 REs .• FXD.CMPsN:4.7K OHM.5%.0.25W 57668 NTR25J-E04K7 
A1R1016 321-0064-00 REs .• FXD.FILM:45.30HM.1%.0.125W 91637 CMF55116G45R30F 

I 
A1R1032 321-0204-00 REs .• FXD.FILM:1.3K OHM.1%.0.125W 91637 CMF55116G13000F 

A1R1033 315-0331-00 REs .• FXD.CMPsN:330 OHM.5%.0.25W 57668 NTR25J-E330E 
A1R1035 315-0470-00 REs .• FXD.CMPsN:47 OHM.5%.0.25W 57668 NTR25J-E47EO 
A1R1042 315-0431-00 REs .• FXD.CMPsN:430 OHM.5%.0.25W 57668 NTR25J-E 430E 

I A1R1052 315-0101-00 REs .• FXD.CMPsN:1oo OHM.5%.0.25W 57668 NTR25J-E 100E 
A1R1055 311-1311-00 REs .• VAR.NONWIR:1 K OHM.20%.0.5W 01121 73U4G048L 102M 
A1R1064 321-0190-00 REs .• FXD.FILM:9310HM.1%.0.125W 91637 MFF1816G931ROF 

I. A1R1072 315-0112-00 REs .• FXD.CMPsN:1.1K OHM.5%.0.25W 57668 NTR25J-E 1 K1 
A1R1081 321-0218-00 REs .• FXD.FILM:1.82K OHM.1%.0.125W 91637 MFF1816G18200F 
A1R1082 321-0218-00 REs .• FXD.FILM:1.82K OHM.1%.0.125W 91637 MFF1816G18200F 
A1R1087 315-0470-00 REs .• FXD.CMPsN:47 OHM.5%.0.25W 57668 NTR25J-E47EO 
A1R1095 321-0030-00 REs .• FXD.FILM:20 OHM.1%.0.125W 91637 CMF55116G20ROOF 

I A1R1106 321-0064-00 RES .• FXD.FILM:45.30HM.1%.0.125W 91637 CMF55116G45R30F 

A1R1107 321-0068-00 RES .• FXD.FILM:49.9 OHM.1 %.0.125W 91637 CMF55116G49R90F 
A1R1108 321-0126-00 RES .• FXD.FILM:2oo OHM.1%.0.125W 91637 CMF55116G200ROF 

I 
A1R1116 315-0751-00 RES .• FXD.CMPSN:750 OHM.5%.0.25W 57668 NTR25J-E750E 
A1R1117 315-0331-00 RES .• FXD.CMPsN:330 OHM.5%.0.25W 57668 NTR25J-E330E 
A1R1126 311-1564-00 RES .• VAR.NONWIR:TRMR.5oo OHM.0.5W 32997 3352T -CK5-501 
A1R1135 311-1558-00 RES .• VAR.NONWIR:TRMR.20K OHM.0.5W 32997 3352T -1-203 

I 
A1R1136 315-0331-00 RES .• FXD.CMPSN:330 OHM.5%.0.25W 57668 NTR25J-E330E 
A1R1143 321-0192-00 RES .• FXD.FILM:9760HM.1%.0.125W 91637 CMF55116G976ROF 
A1R1144 321-0126-00 RES .• FXD.FILM:200 OHM.1%.0.125W 91637 CMF55116G200ROF 
A1R1147 315-0390-00 RES .• FXD.CMPSN:39 OHM.5%.0.25W 57668 NTR25J-E39EO 

I 
A1R1148 315-0222-00 REs .• FXD.CMPSN:2.2K OHM.5%.0.25W 57668 NTR25J-E02K2 
A1R1152 315-0241-00 RES .• FXD.CMPSN:240 OHM.5%.0.25W 57668 NTR25J-E 240E 

A1R1159 321-0126-00 RES .• FXD.FILM:200 OHM.1%.0.125W 91637 CMF55116G200ROF 
A1R1168 315-0183-00 RES .• FXD.CMPSN:18K OHM.5%.0.25W 57668 NTR25J-E 18K 

I 
A1R1173 315-0241-00 RES .• FXD.CMPSN:240 OHM.5%.0.25W 57668 NTR25J-E 240E 
A1R1176 311-1560-00 RES .• VAR.NONWIR:TRMR.5K OHM.0.5W 32997 3352T -1-502 
A1R1185 311-1560-00 RES .• VAR.NONWIR:TRMR.5K OHM.0.5W 32997 3352T -1-502 
A1R1186 315-0470-00 RES .• FXD.CMPSN:47 OHM.5%.0.25W 57668 NTR25J-E47EO 

I A1R1188 315-0470-00 REs .• FXD.CMPSN:47 OHM.5%.0.25W 57668 NTR25J-E47EO 
A1R1190 311-1567-00 REs .• VAR.NONWIR:TRMR.1oo OHM.0.50W 73138 91-89-0 
A1R1202 311-1564-00 RES .• VAR.NONWIR:TRMR.5oo OHM.0.5W 32997 3352T -CK5-501 
A1R1205 321-0206-00 RES .• FXD.FILM:1.37K OHM.1%.0.125W 91637 MFF1816G13700F 

I. 
A1R1206 321-0177-00 RES .• FXD.FILM:6810HM.1%.0.125W 57668 RB14FXE681 E 
A1R1207 315-0271-00 RES .• FXD.CMPSN:270 OHM.5%.0.25W 01121 CB2715 

I 
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Replaceable Electrical Parts-4658 Service I (SN 8060000 & UP) 

Tektronix Serial/Model No. Mfr .-Com~nent No. Part No. Eff Dscont Name & Descri~tion Code Mfr Part Number 

A1R1208 323-0156-00 RES.,FXD,FILM:4120HM,1%,O.50W 75042 CECT0-4120F I 
A1R1216 315-0511-00 RES.,FXD,CMPSN:510 OHM,5%,O.25W 57668 NTR25J-E 510E 
A1R1232 315-0430-00 RES.,FXD,CMPSN:43 OHM,5%,O.25W 57668 NTR25J-E 43E 

I A1R1233 315-0512-00 RES.,FXD,CMPSN:5.1 K OHM,5%,O.25W 57668 NTR25J-E05K1 
A1R1234 321-0196-00 RES.,FXD,FILM:1.07K OHM,1%,O.125W 91637 CMF55116G10700F 
A1R1242 321-0192-00 RES.,FXD,FILM:9760HM,1%,O.125W 91637 CMF55116G976ROF 

A1R1243 315-0392-00 RES.,FXD,CMPSN:3.9K OHM,5%,O.25W 57668 NTR25J-E03K9 

I A1R1244 315-0392-00 RES.,FXD,CMPSN:3.9K OHM,5%,O.25W 57668 NTR25J-E03K9 
A1R1246 315-0390-00 RES.,FXD,CMPSN:39 OHM,5%,O.25W 57668 NTR25J-E39EO 
A1R1247 315-0222-00 RES.,FXD,CMPSN:2.2K OHM,5%,O.25W 57668 NTR25J-E02K2 
A1R1252 321-0170-00 RES.,FXD,FILM:5760HM,1%,O.125W 91637 CMF55116G576ROF 
A1R1253 321-0170-00 RES.,FXD,FILM:5760HM,1%,O.125W 91637 CMF55116G576ROF I A1R1254 321-0089-00 RES.,FXD,FILM:82.50HM,1%,O.125W 91637 CMF55116G82R50F 
A1R1256 315-01 00-00 RES.,FXD,CMPSN:10 OHM,5%,O.25W 57668 NTR25J-E 10EO 
A1R1258 315-0100-00 RES.,FXD,CMPSN:10 OHM,5%,O.25W 57668 NTR25J-E 10EO 

I A1R1274 315-0301-00 RES.,FXD,CMPSN:300 OHM,5%,O.25W 57668 NTR25J-E300E 
A1R1275 321-0181-00 RES.,FXD,FILM:750 OHM,1%,O.125W 91637 CMF55116G750ROF 
A1R1276 321-0181-00 RES.,FXD,FILM:750 OHM,1%,O.125W 91637 CMF55116G750ROF 

A1R1278 315-0270-00 RES.,FXD,CMPSN:27 OHM,5%,O.25W 57668 NTR25J-E 27E I A1R1285 311-1403-00 RES.,VAR,NONWIR:5K OHM,200/0,O.50W 01121 18M651 
A1R1296 321-0030-00 RES.,FXD,FILM:20 OHM,1%,O.125W 91637 CMF55116G20ROOF 
A1R1299 315-0621-00 RES.,FXD,CMPSN:620 OHM,5%,O.25W 57668 NTR25J-E620E 
A1R1299 (NOMINAL VALUE,SELECTED) 

I A1R1311 321-0049-00 RES.,FXD,FILM:31.60HM,1%,O.125W 91637 CMF55116G31 R60F 

A1R1314 321-0065-00 RES.,FXD,FILM:46.40HM,1%,O.125W 57668 RB14FXE 46E4 
A1R1326 315-0430-00 RES.,FXD,CMPSN:43 OHM,5%,O.25W 57668 NTR25J-E 43E 
A1R1328 321-0126-00 RES.,FXD,FILM:2oo OHM,1%,O.125W 91637 CMF55116G200ROF .1 A1R1333 315-0821-00 RES.,FXD,CMPSN:820 OHM,50/0,O.25W 57668 NTR25J-E 820E 
A1R1334 315-0821-00 RES.,FXD,CMPSN:820 OHM,50/0,O.25W 57668 NTR25J-E 820E 
A1R1335 311-1563-00 RES.,VAR,NONWIR:1 K OHM,20%,O.50W 73138 91-85-0 

A1R1353 315-0241-00 RES.,FXD,CMPSN:240 OHM,5%,O.25W 57668 NTR25J-E 240E I A1R1358 321-0126-00 RES.,FXD,FILM:200 OHM,1 %,O.125W 91637 CMF55116G200ROF 
A1R1376 315-0301-00 RES.,FXD,CMPSN:300 OHM,5%,O.25W 57668 NTR25J-E300E 
A1R1382 315-0470-00 RES.,FXD,CMPSN:47 OHM,5%,O.25W 57668 NTR25J-E47EO 
A1R1384 315-0101-00 RES.,FXD,CMPSN:100 OHM,5%,O.25W 57668 NTR25J-E 100E I A1R1385 315-0101-00 RES.,FXD,CMPSN: 1 00 OHM.50/0,O.25W 57668 NTR25J-E 100E 

A1R1391 315-0151-00 RES.,FXD.CMPSN:150 OHM.5%.0.25W 57668 NTR25J-E150E 
A1R1392 315-01 03-00 RES.,FXD.CMPSN:10K OHM.50/0.0.25W 57668 NTR25J-E10KO 

I A1R1422 315-0750-00 RES .• FXD.CMPSN:75 OHM.5%.0.25W 57668 NTR25J-E75EO 
A1R1438 315-0302-00 RES .• FXD.CMPSN:3K OHM.5%.0.25W 57668 NTR25J-E03KO 
A1R1439 315-0302-00 RES .• FXD.CMPSN:3K OHM.50/0.0.25W 57668 NTR25J-E03KO 
A1R1448 315-0511-00 RES .• FXD,CMPSN:510 OHM.5%.0.25W 57668 NTR25J-E 510E 

A1R1449 315-0751-00 RES .• FXD.CMPSN:750 OHM.5%.0.25W 57668 NTR25J-E750E I A1R1482 311-1561-00 RES .• VAR.NONWIR:2.5K OHM.200/0.0.50W 73138 91-83-0 
A1R1484 311-1559-00 RES.,VAR.NONWIR:10K OHM.200/0.0.50W 73138 91-81-0 
A1R1486 321-0307-00 RES .• FXD.FILM:15.4K OHM.1%.0.125W 91637 MFF1816G15401F 

I A1R1487 321-0239-00 RES .• FXD.FILM:3.01K OHM.1%.0.125W 24546 CT55 3011 F 
A1R1488 321-0277-00 RES .• FXD.FILM:7.5K OHM.10/0.0.125W 91637 MFF1816G75000F 

A1R1504 315-0331-00 RES .• FXD.CMPSN:330 OHM.5%.0.25W 57668 NTR25J-E330E 
A1R1514 321-0065-00 RES .• FXD.FILM:46.40HM,10/0.0.125W 57668 RB14FXE 46E4 I A1R1516 323-0161-00 RES .• FXD.FILM:464 OHM.1%.0.50W 75042 CECT0-4640F 
A1R1521 315-0750-00 RES .• FXD.CMPSN:750HM.5%.0.25W 57668 NTR25J-E75EO 
A1R1522 321-0126-00 RES .• FXD.FILM:200 OHM.10/0.0.125W 91637 CMF55116G200ROF 
A1R1532 321-0186-00 RES .• FXD.FILM:8450HM.10/0.0.125W 91637 CMF55116G84500F .-

I 
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I Replaceable Electrical Parts-465B Service 
. (SN B060000 & UP) 

I. Tektronix Serial/Model No. Mfr 
Component No. Part No. Eft Dscont Name & Descrietion Code Mfr Part Number 

I A1Rl534 321-0186-00 RES.,FXD,FILM:8450HM,l%,O.125W 91637 CMF55116G84500F 
A1R1536 321-0133-00 RES.,FXD,FILM:2370HM,l%,O.125W 91637 CMF55116G237ROF 
A1R1538 321-0133-00 RES.,FXD,FILM:2370HM,l%,O.125W 91637 CMF55116G237ROF 

I A1Rl548 315-0751-00 RES.,FXD,CMPSN:750 OHM,5%,O.25W 57668 NTR25J-E750E 
A1Rl549 315-0511-00 RES.,FXD,CMPSN:510 OHM,5%,O.25W 57668 NTR25J-E SlOE 
A1R1558 311-1311-00 RES.,VAR,NONWIR:1K OHM,20%,O.5W 01121 73U4G048L 102M 

I 
A1R1562 321-0190-00 RES.,FXD,FILM:931 OHM,l%,O.125W 91637 MFF1816G931ROF 
A1R1579 321-0218-00 RES.,FXD,FILM:l.82K OHM,l%,O.125W 91637 MFF1816G18200F 
A1R1580 311-1560-00 RES.,VAR,NONWIR:TRMR,5K OHM,O.5W 32997 3352T -1-502 
A1R1582 311-1560-00 RES., VAR,NONWIR:TRMR,5K OHM,O.5W 32997 3352T -1-502 
A1R1586 315-0241-00 RES.,FXD,CMPSN:240 OHM,5%,O.25W 57668 NTR25J-E 240E 

I A1R1587 315-0112-00 RES.,FXD,CMPSN:l.1K OHM,5%,O.25W 57668 NTR25J-E 1 K1 

A1R1589 315-0470-00 RES.,FXD,CMPSN:47 OHM,5%,O.25W 57668 NTR25J-E47EO 
A1R1590 321-0218-00 RES.,FXD,FILM: 1.82K OHM,1 %,O.125W 91637 MFF1816G18200F 

I 
A1R1612 315-0752-00 RES.,FXD,CMPSN:7.5K OHM,5%,O.25W 57668 NTR25J-E07K5 
A1R1613 315-0103-00 RES.,FXD,CMPSN:10K OHM,5%,O.25W 57668 NTR25J-E10KO 
A1R1616 315-0752-00 RES.,FXD,CMPSN:7.5K OHM,5%,O.25W 57668 NTR25J-E07K5 
A1R1622 321-0151-00 RES.,FXD,FILM:3650HM,1%,O.125W 91637 CMF55116G365ROF 

I A1R1624 321-0145-00 RES.,FXD,FILM:3160HM,1%,O.125W 91637 CMF55116G316ROF 
A1R1625 321-0151-00 RES.,FXD,FILM:3650HM,1%,O.125W 91637 CMF55116G365ROF 
A1R1626 321-0145-00 RES.,FXD,FILM:3160HM,1%,O.125W 91637 CMF55116G316ROF 
A1R1632 323-0106-00 RES.,FXD,FILM:1240HM,1%,O.50W 91637 MFF1226G124ROF 

I 
A1R1634 311-1563-00 RES.,VAR,NONWIR:1K OHM,20%,O.50W 73138 91-85-0 
A1R1645 315-0392-00 RES.,FXD,CMPSN:3.9K OHM,5%,O.25W 57668 NTR25J-E03K9 

A1R1647 315-0241-00 RES.,FXD,CMPSN:240 OHM,5%,O.25W 57668 NTR25J-E 240E 
A1R1661 321-0126-00 RES.,FXD,FILM:2oo OHM,1%,O.125W 91637 CMF55116G200ROF 

I. A1R1683 315-0470-00 RES.,FXD,CMPSN:47 OHM,5%,O.25W 57668 NTR25J-E47EO 
A1R1684 315-0470-00 RES.,FXD,CMPSN:47 OHM,5%,O.25W 57668 NTR25J-E47EO 
A1R1685 311-1567-00 RES.,VAR,NONWIR:TRMR,1oo OHM,O.50W 73138 91-89-0 
A1R1687 315-0270-00 RES.,FXD,CMPSN:27 OHM,5%,O.25W 57668 NTR25J-E 27E 

I A1R1695 321-0030-00 RES.,FXD,FILM:20 OHM,1%,O.125W 91637 CMF55116G20ROOF 
A1R1712 315-0103-00 RES.,FXD,CMPSN:10K OHM,5%,O.25W 57668 NTR25J-E10KO 
A1R1714 315-0752-00 RES.,FXD,CMPSN:7.5K OHM,5%,O.25W 57668 NTR25J-E07K5 
A1R1716 315-0103-00 RES.,FXD,CMPSN: 1 OK OHM,5%,O.25W 57668 NTR25J-E10KO 

I 
A1R1724 321-0145-00 RES.,FXD,FILM:3160HM,l%,O.125W 91637 CMF55116G316ROF 
A1R1725 321-0151-00 RES.,FXD,FILM:365 OHM,l%,O.125W 91637 CMF55116G365ROF 

A1R1735 311-1558-00 RES.,VAR,NONWIR:TRMR,20K OHM,O.5W 32997 3352T -1-203 

I 
A1R1742 315-0392-00 RES.,FXD,CMPSN:3.9K OHM,5%,O.25W 57668 NTR25J-E03K9 
A1R1744 315-0390-00 RES.,FXD,CMPSN:39 OHM,5%,O.25W 57668 NTR25J-E39EO 
A1R1752 321-0170-00 RES.,FXD,FILM:5760HM,l%,O.125W 91637 CMF55116G576ROF 
A1R1753 321-0170-00 RES.,FXD,FILM:5760HM,1%,O.125W 91637 CMF55116G576ROF 
A1R1754 321-0089-00 RES.,FXD,FILM:82.5 OHM,l %,O.125W 91637 CMF55116G82R50F 

I A1R1756 315-0100-00 RES.,FXD,CMPSN:10 OHM,5%,O.25W 57668 NTR25J-E 10EO 
A1R1758 315-01 00-00 RES.,FXD,CMPSN:l0 OHM,5%,O.25W 57668 NTR25J-E 10EO 
A1Rl774 315-0301-00 RES.,FXD,CMPSN:3oo OHM,5%,O.25W 57668 NTR25J-E300E 

I 
A1Rl775 321-0181-00 RES.,FXD,FILM:750 OHM,l%,O.125W 91637 CMF55116G750ROF 
A1R1776 321-0181-00 RES.,FXD,FILM:750 OHM,1%,O.125W 91637 CMF55116G750ROF 
A1R1782 311-1403-00 RES., VAR,NONWIR:5K OHM,20%,O.50W 01121 18M651 

A1R1794 321-0030-00 RES.,FXD,FILM:20 OHM,l%,O.125W 91637 CMF55116G20ROOF 

I 
A1R1798 315-0621-00 RES.,FXD,CMPSN:620 OHM,5%,O.25W 57668 NTR25J-E620E 
A1R1798 (NOMIMAL VALUE,SELECTED) 
A1R1815 315-0102-00 RES.,FXD,CMPSN: 1 K OHM,5%,O.25W 57668 NTR25JE01 KO 
A1R1816 315-0302-00 RES.,FXD,CMPSN:3K OHM,5%,O.25W 57668 NTR25J-E03KO 
A1R1817 315-0302-00 RES.,FXD,CMPSN:3K OHM,5%,O.25W 57668 NTR25J-E03KO 

I. 
I 
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Replaceable Electrical Parts-465B Service I (SN B06oo00 & UP) 

e I Tektronix Serial/Model No. Mfr 
Com~nent No. Part No. Eft Dscont Name & Descri~tion Code Mfr Part Number 

I A1R1818 315-0103-00 RES.,FXD,CMPSN:l0K OHM,5%,O.25W 57668 NTR25J·El0KO 
A1R1825 315-0102·00 RES.,FXD,CMPSN:l K OHM,5%,O.25W 57668 NTR25JEOl KO 
A1R1828 321~ RES.,FXD,FILM:45.30HM,l%,O.125W 91637 CMF55116G45R30F 

I A1Rl834 321-0204-00 RES.,FXD,FILM:l.3K OHM,l%,O.125W 91637 CMF55116G13000F 
A1Rl835 311.1564-00 RES.,VAR,NONWIR:TRMR,5oo OHM,O.5W 32997 3352T·CK5·501 
A1Rl838 315-0470-00 RES.,FXD,CMPSN:47 OHM,5%,O.25W 57668 NTR25J·E47EO 

A1Rl839 315-0431·00 RES.,FXD,CMPSN:430 OHM,5%,O.25W 57668 NTR25J.E 430E 

I A1Rl842 321-0192-00 RES.,FXD,FILM:9760HM,l%,O.125W 91637 CMF55116G976ROF 
A1Rl843 321-0192-00 RES.,FXD,FILM:9760HM,l%,O.125W 91637 CMF55116G976ROF 
A1Rl849 315-0222·00 RES.,FXD,CMPSN:2.2K OHM,5%,O.25W 57668 NTR25J·E02K2 
A1R1854 315-0241-00 RES.,FXD,CMPSN:240 OHM,5%,O.25W 57668 NTR25J.E 240E 
A1R1858 321-0126-00 RES.,FXD,FILM:200 OHM,l %,O.125W 91637 CMF55116G200ROF I 
A1R1868 315-0183-00 RES.,FXD,CMPSN:18K OHM,5%,O.25W 57668 NTR25J·E 18K 
A1R1876 315-0301-00 RES.,FXD,CMPSN:300 OHM,5%,O.25W 57668 NTR25J·E300E 
A1Rl881 315-0470-00 RES.,FXD,CMPSN:47 OHM,5%,O.25W 57668 NTR25J·E47EO 

I A1Rl882 311.1561-00 RES.,VAR,NONWIR:2.5K OHM,20%,O.50W 73138 91-83-0 
A1R1884 311.1559·00 RES.,VAR,NONWIR:l0K OHM,20%,O.50W 73138 91-81·0 
A1R1885 315-0101-00 RES.,FXD,CMPSN:100 OHM,5%,O.25W 57668 NTR25J·E lOOE 

A1R1886 315-0101·00 RES.,FXD,CMPSN:loo OHM,5%,O.25W 57668 NTR25J·E 100E I A1R1889 315-0103-00 RES.,FXD,CMPSN:10K OHM,5%,O.25W 57668 NTR25J·E10KO 
A1R1891 315-0151-00 RES.,FXD,CMPSN:150 OHM,5%,O.25W 57668 NTR25J·E150E 
A1R1893 315-0103-00 RES.,FXD,CMPSN:10K OHM,5%,O.25W 57668 NTR25J·E10KO 
A1R1903 315-0112-00 RES.,FXD,CMPSN:l.1K OHM,5%,O.25W 57668 NTR25J·E 1K1 

I A1R1904 315-0221-00 RES.,FXD,CMPSN:220 OHM,5%,O.25W 57668 NTR25J·E220E 

A1Rl906 315-0203-00 RES.,FXD,CMPSN:20K OHM,5%,O.25W 57668 NTR25J.E20KO 
A1R1914 315-0122-00 RES.,FXD,CMPSN:1.2K OHM,5%,O.25W 57668 NTR25J·E01 K2 
A1R1916 315-0471-00 RES.,FXD,CMPSN:470 OHM,5%,O.25W 57668 NTR25J·E470E el A1R1922 315-0102-00 RES.,FXD,CMPSN:1K OHM,5%,O.25W 57668 NTR25JE01 KO 
A1R1924 315-0122-00 RES.,FXD,CMPSN:1.2K OHM,5%,O.25W 57668 NTR25J·E01 K2 
A1R1932 315-0751-00 RES.,FXD,CMPSN:750 OHM,5%,O.25W 57668 NTR25J·E750E 

A1R1934 321-0196-00 RES.,FXD,FILM:l.07K OHM,l%,O.125W 91637 CMF55116G10700F I A1R1944 315-0331-00 RES.,FXD,CMPSN:330 OHM,5%,O.25W 57668 NTR25J·E330E 
A1Rl946 321·0126-00 RES.,FXD,FILM:200 OHM,l°A.,O.125W 91637 CMF55116G200ROF 
A1R1952 315-0101-00 RES.,FXD,CMPSN:100 OHM,5%,O.25W 57668 NTR25J·E 100E 
A1R1956 315-0390-00 RES.,FXD,CMPSN:39 OHM,5%,O.25W 57668 NTR25J·E39EO I A1R1958 315-0222-00 RES.,FXD,CMPSN:2.2K OHM,5%,O.25W 57668 NTR25J·E02K2 

A1R1975 311.1559-00 RES.,VAR,NONWIR:10K OHM,20%,O.50W 73138 91·81-0 
A1R1981 321-0307·00 RES.,FXD,FILM:15.4K OHM,l%,O.125W 91637 MFF1816G15401F 

I A1R1983 321-0307·00 RES.,FXD,FILM:15.4K OHM,l%,O.125W 91637 MFF1816Gl5401F 
A1R1986 321-0277-00 RES.,FXD,FILM:7.5K OHM,l%,O.125W 91637 MFF1816G75000F 
A1R1987 321·0277·00 RES.,FXD,FILM:7.5K OHM,l%,O.125W 91637 MFF1816G75000F 
A1R1988 321-0260-00 RES.,FXD,FILM:4.99K OHM,l%,O.125W 91637 MFF1816G49900F 

A1R1989 321-0260·00 RES.,FXD,FILM:4.99K OHM,l%,O.125W 91637 MFF1816G49900F I A1RT1267 307-0181·00 RES.,THERMAL:1ooK OHM,10%,4MW/DEG C 15454 1 DEl 04·K.220EC 
A1RT1767 307-0181·00 RES.,THERMAL:looK OHM,lO%,4MW/DEG C 15454 1 DEl 04-K·220EC 
A1S1414 260·1486-00 SWITCH,PUSH:1 BUTTON,PB1,4P,PUSH·PUSH 59821 EKAB001000562 

I A1S1995 260-1208-00 SWITCH,PUSH:DPDT,28VOC,PUSH·PUSH 31918 ORDER BY DESCR 
A1U1290 155-0078-10 MICROCIRCUIT,LI:ML,VERTICAL AMPLIFIER 80009 155·0078·10 

A1U1605 160-0204-01 MICROCIRCUIT,DI:256 X 4 ROM,SCRN 80009 160·0204·01 
A1U1705 156-0392·00 MICROCIRCUIT,DI:QUAD LATCH W/CLEAR 34335 SN74LS175N OR J I A1U1790 155-0078-10 MICROCIRCUIT,LI:ML,VERTICAL AMPLIFIER 80009 155·0078·10 
A1U1805 156-0480-02 MICROCIRCUIT,DI:QUAD 2·INP & GATE,SCRN 01295 SN74LS08NP3 
A1U1905 156-0382·02 MICROCIRCUIT,DI:QUAD 2·INP & GATE 01295 SN74LSOONP3 
AlVR1096 152-0166-00 SEMICOND DEVICE:ZENER,O.4W,6.2V,5% 04713 SZl1738RL 

I 
e. 
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AWR1356 

I 
AWR1597 
AWR1662 
AWR1824 
A1W1527 
A1W1732 

I 
I 
I 
I 
I 
I. 
I 
I 
I 
I 
I 
I 
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I REV AUG 1985 

Tektronix 
Part No. 

152-0166-00 
152-0166-00 
152-0166-00 
152-0306-00 
131-0566-00 
131-0566-00 

Serial/Model No. 
Eft Dscont 

Replaceable Electrical Parts-465B Service 
(SN B060000 & UP) 

Name & Description 

SEMICOND DEVICE:ZENER.0.4W.6.2V.5% 
SEMICOND DEVICE:ZENER.0.4W.6.2V.5% 
SEMICOND DEVICE:ZENER.0.4W.6.2V.5% 
SEMICOND DEVICE:ZENER.0.4W.9.W.5% 
BUS CONDUCTOR:DUMMY RES.2.375;22 AWG 
BUS CONDUCTOR:DUMMY RES.2.375.22 AWG 

Mfr 
Code 

04713 
04713 
04713 
15238 
57668 
57668 

Mfr Part Number 

SZ11738RL 
SZ11738RL 
SZ11738RL 
Z5409 
JWW-0200EO 
JWW-0200EO 
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Replaceable Electrical Parts-4658 Service I (SN 8060000 & UP) 

Tektronix Serial/Model No. Mfr .-Component No. Part No. Eff Dscont Name & Description Code Mfr Part Number 

A2 670-6385-00 CKT BOARD ASSY:VERTICAL OUTPUT 80009 670-6385-00 I 
A2C2038 281-0768-00 CAP.,FXD,CER 01:470PF,20%,looV 56289 292CCOG471 M1 OOB 
A2C2047 281-0775-00 CAP.,FXD,CER 01:0.1 UF,20"/o,50V 04222 MA205E104MAA I A2C2126 281-0773-00 CAP.,FXD,CER 01:0.1 UF,20"/o,50V 04222 MA201C103KAA 
A2C2172 281-0775-00 CAP.,FXD,CER 01:0.1 UF,20"/o,50V 04222 MA205E104MAA 

A2C2196 281-0783-00 CAP.,FXD,CER DI:0.1UF,20"/o,looV 96733 ADVISE 

I A2C2315 281-0089-00 CAP.,VAR,CER DI:2-8PF,350V 59660 538-006-A2-8 
A2C2334 281-0772-00 CAP.,FXD,CER 01:0.0047UF,10%,looV 04222 MA201C472KAA 
A2C2335 281-0775-00 CAP.,FXD,CER 01:0.1 UF,20"/o,50V 04222 MA205E104MAA 
A2C2336 281-0812-00 CAP.,FXD,CER 01:1000PF,10%,looV 04222 MA101C102KAA 
A2C2337 281-0797-00 CAP.,FXD,CER 01:15PF,lO"/o,looV 04222 MA 1 06A 150KAA I A2C2339 281-0773-00 CAP.,FXD,CER 01:0.1 UF,20"/o,50V 04222 MA201C103KAA 
A2C2346 281-0096-00 CAP.,VAR,AIR DI:5.5-18PF,350V 33095 53-717 -029A5.5 
A2C2417 281-0775-00 CAP.,FXD,CER 01:0.1 UF,20%,50V 04222 MA205E104MAA 

I A2C2422 281-0812-00 CAP.,FXD,CER OI:l000PF,lO"/o,looV 04222 MA101C102KAA 
A2C2424 281-0788-00 CAP.,FXD,CER 01:470PF,lO"/o,looV 96733 R3015 
A2C2486 281-0775-00 CAP.,FXD,CER 01:0.1 UF,20"/o,50V 04222 MA205E104MAA 

A2C2488 281-0775-00 CAP.,FXD,CER 01:0.1 UF,20"/o,50V 04222 MA205E104MAA I A2L2264 108-0328-00 COIL,RF:0.3UH 80009 108-0328-00 
A2L2267 108-0328-00 COIL,RF:0.3UH 80009 1 08-0328-00 
A2L2296 108-0538-00 COIL,RF:FIXEO,2.7UH 76493 JWM#B7059 
A2L2492 108-0538-00 COIL,RF:FIXED,2.7UH 76493 JWM#B7059 

I A2L2494 108-0538-00 COIL,RF:FIXED,2.7UH 76493 JWM#B7059 

A2LR2264 108-0328-00 COIL,RF:0.3UH 80009 1 08-0328-00 
A2LR2267 108-0328-00 COIL,RF:0.3UH 80009 1 08-0328-00 
A2021 05 151-0190-00 TRANSISTOR:NPN,SI,TO-92 04713 SPS7969 .1 A202115 151-0190-00 TRANSISTOR:NPN,SI,TO-92 04713 SPS7969 
A202306 151-0190-00 TRANSISTOR:NPN,SI,TO-92 04713 SPS7969 
A202308 151-0190-00 TRANSISTOR:NPN,SI,TO-92 04713 SPS7969 

A2R2014 321-0289-00 RES.,FXD,FILM:10K OHM,l%,O.125W 91637 MFF1816G10001F I A2R2015 321-0289-00 RES.,FXO,FILM:10K OHM,l%,O.125W 91637 MFF1816G10001F 
A2R2016 321-0251-00 RES.,FXD,FILM:4.02K OHM,l%,O.125W 91637 MFF1816G40200F 
A2R2017 321-0250-00 RES.,FXD,FILM:3.92K OHM,l%,O.125W 91637 MFF1816G39200F 
A2R2025 311-1238-00 RES.,VAR,NONWIR:5K OHM,10%,O.50W 73138 72-27-0 I A2R2045 315-0133-00 RES.,FXD,CMPSN:13K OHM,5%,O.25W 57668 NTR25J-E 13K 

A2R2054 321-0080-00 RES.,FXO,FILM:66.50HM,l%,O.125W 91637 CMF55116G66R50F 
A2R2055 321-0175-00 RES.,FXD,FILM:6490HM,l%,O.125W 91637 CMF55116G649ROF 

I A2R2057 323-0127-00 RES.,FXD,FILM:205 OHM,l %,O.50W 91637 MFF1226G205ROF 
A2R2058 323-0155-00 RES.,FXD,FILM:402 OHM,l %,O.50W 75042 CECT04020F 
A2R2073 315-0473-00 RES.,FXD,CMPSN:47K OHM,5%,O.25W 57668 NTR25J-E47KO 
A2R2074 323-0055-00 RES.,FXD,FILM:36.50HM,l%,O.5W 75042 CECT0-35R50F 

A2R2075 315-0473-00 RES.,FXD,CMPSN:47K OHM,5%,O.25W 57668 NTR25J-E47KO I A2R2103 315-0472-00 RES.,FXD,CMPSN:4.7K OHM,5%,O.25W 57668 NTR25J-E04K7 
A2R2104 315-0392-00 RES.,FXD,CMPSN:3.9K OHM,5%,O.25W 57668 NTR25J-E03K9 
A2R2108 321-0085-00 RES.,FXD,FILM:750HM,l%,O.125W 91637 CMF55116G75ROOF 

I A2R2117 311-1236-00 RES.,VAR,NONWIR:250 OHM,lO"/o,O.50W 73138 72-22-0 
A2R2119 321-0193-00 RES.,FXO,FILM:1K OHM,l%,O.125W 19701 5043E01 KOOF 

A2R2123 321-0183-00 RES.,FXD,FILM:7870HM,l%,O.125W 91637 CMF55116G787ROF 
A2R2124 321-0223-00 RES.,FXD,FILM:2.05K OHM,l%,O.125W 91637 MFF1816G20500F I A2R2125 321-0198-00 RES.,FXD,FILM:1.13K OHM,l%,O.125W 91637 CMF55116Gl1300F 
A2R2127 315-0270-00 RES.,FXO,CMPSN:27 OHM,5%,O.25W 57668 NTR25J-E 27E 
A2R2135 323-0140-00 RES.,FXD,FILM:280 OHM,l%,O.50W 75042 CECT0-2800F 
A2R2137 323-0140-00 RES.,FXD,FILM:280 OHM,l%,O.50W 75042 CECTO-2800F 

I 
•• 
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I. 
I Component No. 

Tektronix Serial/Model No. 
Part No. Eft Dscont 

A2R2142 315-0561-00 

I 
A2R2143 
A2R2154 
A2R2156 

321-0061-00 
323-0155-00 
321-0052·00 

A2R2168 315·0101·00 
A2R2185 3O~758-oo 

I A2R2207 
A2R2208 

321-0001·00 
321-0001-00 

A2R2212 321·0193-00 

I 
A2R2214 
A2R2218 
A2R2243 

321·0068-00 
321-0068-00 
311·1236-00 

A2R2244 315-0270-00 

I A2R2246 
A2R2247 
A2R2262 

315-0270-00 
321·0139-00 
315-01 00-00 

A2R2268 315-01 00-00 

I 
A2R2284 

A2R2304 

308-0758-00 

321·0147·00 
A2R2305 321-0147-00 
A2R2318 315·0331·00 

I A2R2323 
A2R2325 
A2R2326 

315·0750-00 
311·1236-00 
315-0470-00 

I. 
A2R2328 
A2R2335 
A2R2337 
A2R2344 

315-0470-00 
31 5-0561-00 
321·0061·00 
315-0470-00 

A2R2354 315-0470-00 

I A2R2356 

A2R2357 

321-0052-00 

323-0155-00 
A2R2358 323-0155·00 

I 
A2R2426 
A2R2432 
A2R2436 
A2R2446 

311·1564·00 
311·1560·00 
311·1559·00 
311·1559·00 

I 
A2R2447 
A2R2448 
A2R2455 

321·0178-00 
311·1556-00 
321-0178-00 

A2R2465 315-0473-00 
A2R2466 

I A2R2472 

A2R2476 

315-0473-00 
315-0202·00 

315-0821·00 
A2RT2333 307·0125-00 

I 
A2U2OO5 
A2U2225 
A2U2255 

156-0067-00 
155·0078-10 
155·0115-00 

A2U2385 156-0067·00 

I A2VR2232 
A2VR2234 
A2VR2238 

152·0195-00 
152-0278-00 
152-0195-00 

I 
I· 
I REV AUG 1985 

Replaceable Electrical Parts-4658 Service 
(SN 8060000 & UP) 

Mfr 
Name & Description Code Mfr Part Number 

RES.,FXD,CMPSN:560 OHM,5%,O.25W 57668 NTRERJ·E 560E 
RES.,FXD,FILM:42.20HM,l%,O.125W 91637 CMF55116G42R20F 
RES.,FXD,FILM:402 OHM,l %,O.50W 75042 CECT0-4020F 
RES.,FXD,FILM:34 OHM,l%,O.125W 91637 CMF55116G34ROOF 
RES.,FXD,CMPSN:1oo OHM,5%,O.25W 57668 NTR25J·E 100E 
RES.,FXD,WW:430 OHM,l%,7W 14193 SPl151 S-430ROF 

RES.,FXD,FILM:10 OHM,l%,O.125W 75042 CEATO·10ROOF 
RES.,FXD,FILM:10 OHM,l%,O.125W 75042 CEATO·10ROOF 
RES.,FXD,FILM:1K OHM,l%,O.125W 19701 5043ED1 KOOF 
RES.,FXD,FILM:49.90HM,l%,O.125W 91637 CMF55116G49R90F 
RES.,FXD,FILM:49.90HM,l%,O.125W 91637 CMF55116G49R90F 
RES.,VAR,NONWIR:250 OHM,10%,o.sOW 73138 72·22·0 

RES.,FXD,CMPSN:27 OHM,5%,O.25W 57668 NTR25J·E 27E 
RES.,FXD,CMPSN:27 OHM,5%,O.25W 57668 NTR25J·E 27E 
RES.,FXD,FILM:2740HM,l%,O.125W 91637 CMF55116G274ROF 
RES.,FXD,CMPSN:10 OHM,5%,O.25W 57668 NTR25J·E 10EO 
RES.,FXD,CMPSN:10 OHM,5%,O.25W 57668 NTR25J·E 10EO 
RES.,FXD,WW:430 OHM,l%,7W 14193 SPl151S-430ROF 

RES.,FXD,FILM:3320HM,l%,O.125W 91637 CMF55116G332ROF 
RES.,FXD,FILM:3320HM,l%,O.125W 91637 CMF55116G332ROF 
RES.,FXD,CMPSN:330 OHM,5%,O.25W 57668 NTR25J·E330E 
RES.,FXD,CMPSN:75 OHM,5%,O.25W 57668 NTR25J·E75EO 
RES., VAR,NONWIR:250 OHM,10%,O.50W 73138 72·22·0 
RES.,FXD,CMPSN:47 OHM,5%,O.25W 57668 NTR25J·E47EO 

RES.,FXD,CMPSN:47 OHM,5%,O.25W 57668 NTR25J·E47EO 
RES.,FXD,CMPSN:560 OHM,5%,O.25W 57668 NTRERJ·E 560E 
RES.,FXD,FILM:42.20HM,l%,O.125W 91637 CMF55116G42R20F 
RES.,FXD,CMPSN:47 OHM,5%,O.25W 57668 NTR25J·E47EO 
RES.,FXD,CMPSN:47 OHM,5%,O.25W 57668 NTR25J·E47EO 
RES.,FXD,FILM:34 OHM,l%,O.125W 91637 CMF55116G34ROOF 

RES.,FXD,FILM:4020HM,l%,O.50W 75042 CECT0-4020F 
RES.,FXD,FILM:402 OHM,l%,O.50W 75042 CECTO-4020F 
RES.,VAR,NONWIR:TRMR,500 OHM,O.5W 32997 3352T ·CK5·501 
RES.,VAR,NONWIR:TRMR,5K OHM,O.5W 32997 3352T .1·502 
RES.,VAR,NONWIR:10K OHM,20%,O.50W 73138 91·81·0 
RES.,VAR,NONWIR:10K OHM,20%,O.50W 73138 91-81·0 

RES.,FXD,FILM:6980HM,l%,O.125W 91637 CMF55116G698ROF 
RES.,VAR,NONWIR:50K OHM,20%,O.50W 73138 91·78·0 
RES.,FXD,FILM:6980HM,l%,O.125W 91637 CMF55116G698ROF 
RES.,FXD,CMPSN:47K OHM,5%,O.25W 57668 NTR25J·E47KO 
RES.,FXD,CMPSN:47K OHM,5%,O.25W 57668 NTR25J·E47KO 
RES.,FXD,CMPSN:2K OHM,5%,O.25W 57668 NTR25J·E02KO 

RES.,FXD,CMPSN:820 OHM,5%,O.25W 57668 NTR25J·E 820E 
RES.,THERMAL:500 OHM,10%,25 DEG C 50157 201595 
MICROCIRCUIT,LI:OPERATIONAL AMPLIFIER 04713 MC1741CP1 
MICROCIRCUIT ,LI: ML, VERTICAL AMPLIFIER 80009 155·0078·10 
MICROCIRCUIT,LI:CRT VERT DEFLECTION DRIVER 80009 155·0115·00 
MICROCIRCUIT,LI:OPERATIONAL AMPLIFIER 04713 MC1741CPl 

SEMICOND DEVICE:ZENER,O.4W,5.1V,5% 04713 SZl1755 
SEMICOND DEVICE:ZENER,O.4W,3V,5% 04713 SZG35009K20 
SEMICOND DEVICE:ZENER,O.4W,5.1V,5% 04713 SZl1755 

8-13 

Scan by Zenith



Replaceable Electrical Parts-465B Service 
(SN B06ooo0 & UP) . I 

Tektronix Serial/Model No. 
Component No. Part No. Eff Dscont Name & Description 

A3 67~ CKT BOARD ASSY:ATIENUATOR 

Mfr .-
Code Mfr Part Number 

I 80009 670-6003-00 

A3C30 307-1014-01 ATIENUATOR,FXD:100X 
A3C31 307-1014-01 ATIENUATOR,FXD: 100X 
A3C32 307-1013-01 ATIENUATOR,FXD:10X 

80009 307-1014-01 

I 80009 307-1014-01 
80009 307-1013-01 

A3C33 307-1013-01 ATIENUATOR,FXD:10X 80009 307-1013-01 

A3C34 307-1011-00 ATIENUATOR,FXD:4X 
A3C35 307-1011-00 ATIENUATOR,FXD:4X 
A3C36 307-1010-01 ATIENUATOR,FXD:2X 

80009 307-1011-00 I 80009 307-1011-00 
80009 307-1010-01 

A3C37 307-1010-01 ATIENUATOR,FXD:2X 80009 307-1010-01 
A3C3042 283-0156-00 CAP.,FXD,CER DI:1000PF,+100-0%,200V 
A3R3014 315-0105-00 RES.,FXD,CMPSN: 1 M OHM,5%,0.25W 

96733 R2670 

I 57668 NTR255-E 1M 

A3R3015 315-0220-00 RES.,FXD,CMPSN:220HM,5°"',0.25W 57668 NTR25J-E 22E 
A3R3030 317-0220-00 RES.,FXD,CMPSN:220HM,5%,0.125W 01121 BB2205 
A3R3032 315-0360-00 RES.,FXD,CMPSN:36 OHM,5%,0.25W 
A3R3033 317-0100-00 RES.,FXD,CMPSN:10 OHM,5%,0.125W 
A3R3036 317-0100-00 RES.,FXD,CMPSN:10 OHM,5%,0.125W 

57668 NTR25J-E 36E I 01121 BB1005 
01121 BB1005 

A3R3039 321-0481-00 RES.,FXD,FILM:1M OHM,1%,0.125W 91637 CMF55116G10003F 

A3R3042 317 ..()4 7 4-00 RES.,FXD,CMPSN:470K OHM,5%,0.125W 
A3R3045 315-0300-00 RES.,FXD,CMPSN:30 OHM,5%,0.25W 

01121 B84745 I 57668 NTR25J-E 30E 

I 
.1 

I 
I 
I 
I 
I 
I 

.-
I 
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I Replaceable Electrical Parts-4658 Service 
(SN 8060000 & UP) 

I. 
Tektronix Serial/Model No. Mfr 

I Component No. Part No. Eft Dscont Name & Description Code Mfr Part Number 

A4 670-599EK13 CKT BOARD ASSY:INTERFACE 80009 670-5996-03 

I 
A4 (SEE OPTION SECTION FOR OPT 04 & OPT 07) 
A4 670-5996-04 CKT BOARD ASSY:INTERFACE 80009 670-5996-04 
A4 (OPTION 04 ONLY) 
A4 670-5996-05 CKT BOARD ASSY:INTERFACE 80009 670-5996-05 
A4 (OPTION 07 ONLY) 

I A4C4oo3 290-0536-00 CAP.,FXD,ELCTLT:1 OUF,20%,25V 90201 TDC106M025FL 
A4C4oo5 283-0002-00 CAP .,FXD,CER 01:0.01 UF, + 80-20%,5OOV 59821 D103Z47Z5ULDCEX 

I 
A4C4oo6 290-0316-00 CAP.,FXD,ELCTLT:47UF,20%,35V 56289 150D476X0035S2 
A4C4010 281-0622-00 CAP.,FXD,CER DI:47PF,l%,5OOV 59660 301000COG0470F 
A4C4012 283-0203-00 CAP.,FXD,CER DI:0.47UF,20%,50V 04222 SR305SC474MAA 

A4C4016 285-0509-01 CAP.,FXD,PPR DI:0.0068UF,20%,5OOOV 56289 430P507 

I A4C4020 285-0509-01 CAP.,FXD,PPR DI:0.0068UF,20%,5000V 56289 430P507 
A4C4025 285-0509-01 CAP.,FXD,PPR DI:0.0068UF,20%,5000V 56289 430P507 
A4C4036 281-0773-00 CAP.,FXD,CER 01:0.1 UF,20%,50V 04222 MA201 Cl 03KAA 
A4C4037 283-0003-00 CAP.,FXD,CER 01:0.01 UF,+80-20%,150V 59821 Dl03Z40Z5UJDCEX 

I 
A4C4038 285-1 040-00 CAP .,FXD,PLSTC:0.0012UF ,1 0%,4000V 56289 430P522 

A4C4039 283-0003-00 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 59821 Dl03Z40Z5UJDCEX 
A4C4043 281-0773-00 CAP.,FXD,CER DI:0.1UF,20%,50V 04222 MA201 C1 03KAA 

A4C4104 290-0164-00 CAP.,FXD,ELCTLT:1UF,+50-100f0,150V 56289 50001 05F150BA 7 

I A4C4107 283-0178-00 CAP.,FXD,CER DI:0.1UF,+80-200f0,100V 04222 ADVISE 

A4C4113 283-0002-00 CAP.,FXD,CER 01:0.01 UF, +80-200f0,500V 59821 D103Z47Z5ULDCEX 
A4C4114 283-0057-00 CAP.,FXD,CER DI:0.1UF,+80-200f0,200V 56289 2C20Z5U1 O4Z200B 

I. 
A4C4116 283-0057-00 CAP.,FXD,CER DI:0.1UF,+80-20%,2ooV 56289 2C20Z5Ul04Z200B 
A4C4117 285-1 040-00 CAP.,FXD,PLSTC:0.0012UF,10%,40ooV 56289 430P522 
A4C4118 285-0507-01 CAP.,FXD,PPR DI:0.0047UF,20%,6oo0V 56289 430P571 
A4C4126 285-1040-00 CAP.,FXD,PLSTC:0.0012UF,100f0,4000V 56289 430P522 
A4C4150 283-0328-00 CAP.,FXD,CER DI:0.03UF,+80-200f0,200V 51642 300-200-Z5U-303Z 

I A4C4153 283-0003-00 CAP.,FXD,CER 01:0.01 UF, +80-20%,150V 59821 D103Z40Z5UJDCEX 

A4C4159 281-0773-00 CAP.,FXD,CER 01:0.1 UF,20%,50V 04222 MA201Cl03KAA 
A4C4164 281-0816-00 CAP.,FXD,CER DI:82PF,5%,looV 96733 R3247 

I 
A4C4175 281-0812-00 CAP.,FXD,CER DI:1000PF,10%,100V 04222 MA101C102KAA 
A4C4187 285-0686-00 CAP.,FXD,PLSTC:0.068UF,l 0%,1 OOV 56289 192P68392M465 
A4C4192 281-0767-00 CAP.,FXD,CER DI:330PF,20%,looV 12969 CGB331 MEN 
A4C4203 290-0535-00 CAP .,FXD,ELCTLT:33UF ,20%,1 OV 56289 196D336X0010KAl 

I A4C4204 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 04222 MA205El04MAA 
A4C4216 283-0002-00 CAP.,FXD,CER DI:0.01UF,+80-20%,5OOV 59821 Dl03Z47Z5ULDCEX 
A4C4217 281-0064-00 CAP., VAR,PLSTC:0.25-1.5PF ,600V 74970 273-0001-101 
A4C4226 281-0788-00 CAP.,FXD,CER DI:470PF,10%,100V 96733 R3015 

I 
. A4C4229 283-0198-00 CAP.,FXD,CER DI:0.22UF,20%,50V 04222 ADVISE 
A4C4246 281-0168-00 CAP.,VAR,AIR DI:1.3-5.4PF,250V 74970 187-01 03-005 

A4C4247 281-0168-00 CAP.,VAR,AIR DI:l.3-5.4PF,250V 74970 187-0103-005 
A4C4262 283-0024-00 CAP.,FXD,CER DI:0.1UF,+80-20%,50V 31433 C322Cl04M5R5CA 

I 
A4C4271 281-0812-00 CAP.,FXD,CER DI:l000PF,100f0,100V 04222 MA101Cl02KAA 
A4C4283 283-0004-00 CAP.,FXD,CER DI:0.02UF, +80-20%,150V 59821 SDDH69J203Z 
A4C4285 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 04222 MA205E104MAA 
A4C4288 283-0004-00 CAP.,FXD,CEA DI:0.02UF, + 80-20%,150V 59821 SDDH69J203Z 

I A4C4291 281-0762-00 CAP.,FXD,CER DI:27PF,20%,100V 96733 R2737 
A4C4292 290-0532-00 CAP.,FXD,ELCTLT: 150UF,20%,6V 90201 TDC157M006WSG 
A4C4303 290-0305-00 CAP.,FXD,ELCTLT:3UF,20%,150V 56289 109D305X0150C2 
A4C4305 281-0814-00 CAP.,FXD,CER DI:looPF,100f0,l00V 04222 GC101Al01K 

I. 
A4C4306 281-0783-00 CAP.,FXD,CER DI:0.1UF,20%,l00V 96733 ADVISE 
A4C4307 281-0774-00 CAP.,FXD,CER DI:0.022UF,20%,100V 96733 R2747 

I 
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I A4C4311 281-0773-00 CAP.,FXD,CER DI:O.l UF,20%,50V 04222 MA201C103KAA 
A4C4326 290-0535-00 CAP.,FXD,ELCTLT:33UF,20%,10V 56289 196D336XOOl OKA 1 
A4C4327 290-0149-00 CAP.,FXD,ELCTLT:5UF,+ 75-10%,150V 56289 3OD505G15OCCAS 
A4C4331 290-0529-00 CAP.,FXD,ELCTLT:47UF,20%,20V 05397 T362C476M020AS I A4C4341 283-0328-00 CAP.,FXD,CER DI:0.03UF,+80-20%,200V 51642 300-200-Z5U-303Z 
A4C4351 281-0773-00 CAP.,FXD,CER DI:O.l UF,200/o,50V 04222 MA201Cl03KAA 

A4C4352 283-0003-00 CAP.,FXD,CER DI:O.Ol UF, + 80-20%,l50V 59821 Dl03Z40Z5UJDCEX 

I A4C4361 281-0816-00 CAP.,FXD,CER DI:82PF,5"1o,looV 96733 R3247 
A4C4362 281-0775-00 CAP.,FXD,CER DI:O.l UF,2lWo,50V 04222 MA205E104MAA 
A4C4375 281-0775-00 CAP.,FXD,CER DI:O.l UF,200/o,50V 04222 MA205E104MAA 
A4C4391 281-0775-00 CAP.,FXD,CER DI:O.l UF,20%,50V 04222 MA205E104MAA 
A4C4398 281-0773-00 CAP.,FXD,CER DI:O.l UF,20%,50V 04222 MA201C103KAA I A4C4407 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 04222 MA205E104MAA 
A4C4408 283-0081-00 CAP .,FXD,CER DI:O.l UF, + 8O-20"lo,25V 59821 2DDU69E104Z 
A4C4408 (OPTION 07 ONLY) 

I A4C4419 290-0571-00 CAP.,FXD,ELCTLT:5000UF, + 1OO-O%,25V 90201 PFP20-36043 
A4C4429 290-0638-00 CAP.,FXD,ELCTLT:12ooUF, + 75-1 0%,1 OOV 56289 68Dl0529 
A4C4439 290-0670-00 CAP.,FXD,ELCTLT:550UF,+ 75-1 0"10,1 OOV 56289 68Dl0512 

A4C4441 290-0527-00 CAP.,FXD,ELCTLT: 15UF,20%,20V 90201 TDC156M020NFL I A4C4442 283-0178-00 CAP.,FXD,CER DI:0.1UF,+80-20%,looV 04222 ADVISE 
A4C4461 290-0807-00 CAP.,FXD,ELCTLT:l000UF,+100-10%,10VDC 90201 TIl 02NOl OEl C3P 
A4C4472 281-0774-00 CAP.,FXD,CER DI:0.022UF,200/o,looV 96733 R2747 
A4C4473 281-0767-00 CAP.,FXD,CER DI:330PF,200/o,looV 12969 CGB331 MEN 

I A4C4476 290-0527-00 CAP .,FXD,ELCTLT: 15UF,20"lo,20V 90201 TDC156M020NFL 

A4C4477 281-0756-00 CAP.,FXD,CER DI:2.2PF,O.5%,2ooV 96733 R2732 
A4C4487 281-0788-00 CAP.,FXD,CER DI:470PF,10%,looV 96733 R3015 
A4C4497 281-0774-00 CAP.,FXD,CER DI:0.022UF,20%,l00V 96733 R2747 .1 A4C4501 283-0003-00 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 59821 D103Z40Z5UJDCEX 
A4C4501 (OPTION 04 & 07 ONLY) 
A4C4502 283-0000-00 CAP.,FXD,CER DI:O.oolUF,+ 100-lWo,500V 59660 831610Y5U0102P 

A4C4502 (OPTION 04 & 07 ONLY) I A4C4503 283-0000-00 CAP.,FXD,CER DI:0.001 UF, + 1 OO-O%,500V 59660 83161 OY5U01 02P 
A4C4503 (OPTION 04 & 07 ONLY) 
A4C4513 283-0003-00 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 59821 D103Z40Z5UJDCEX 
A4C4513 (OPTION 04 & 07 ONLY) 

I A4C4517 283-0003-00 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 59821 D103Z40Z5UJDCEX 

A4C4517 (OPTION 04 & 07 ONLY) 
A4C4521 290-0584-00 CAP.,FXD,ELCTLT:55OOUF, + 100-1 0%,30V 90201 PFP552GN4A3P2 
A4C4531 290-0571-00 CAP.,FXD,ELCTLT:5000UF,+100-0%,25V 90201 PFP20-36043 I A4C4532 281-0580-00 CAP.,FXD,CER DI:470PF,10%,500V 04222 7001-1374 
A4C4533 281-0775-00 CAP.,FXD,CER 01:0.1 UF,20%,50V 04222 MA205E104MAA 
A4C4554 281-0760-00 CAP.,FXD,CER DI:22PF,10%,500V 96733 R2736 

A4C4563 281-0785-00 CAP.,FXD,CER DI:68PF,10%,looV 04222 MA 101 A680KAA I A4C4567 281-0774-00 CAP.,FXD,CER DI:0.022UF,20%,looV 96733 R2747 
A4C4568 281-0787-00 CAP.,FXD,CER DI:15PF,5%,5OOV 96733 R3064 
A4C4569 281-0762-00 CAP.,FXD,CER DI:27PF,200/o,looV 96733 R2737 
A4C4571 290-0512-00 CAP.,FXD,ELCTLT:22UF,20%,15V 56289 196D226XOO15KA1 I A4C4572 290-0527-00 CAP.,FXD,ELCTLT: 15UF,20%,20V 90201 TDC156M020NFL 

A4C4575 283-0178-00 CAP.,FXD,CER DI:0.1UF,+80-20%,looV 04222 ADVISE 
A4C4585 281-0759-00 CAP.,FXD,CER DI:22PF,10%,looV 96733 R2735 

I A4C4592 281-0814-00 CAP.,FXD,CER DI:1ooPF,10%,looV 04222 GC101A101K 
A4C4593 281-0814-00 CAP.,FXD,CER DI:1ooPF,l00/o,looV 04222 GC101A101K 
A4C4594 281-0774-00 CAP.,FXD,CER DI:0.022UF,20%,looV 96733 R2747 
A4C4597 281-0771-00 CAP.,FXD,CER DI:0.0022UF,20%,2ooV 96733 R2746 

A4C4598 281-0760-00 CAP.,FXD,CER DI:22PF,10%,5OOV 96733 R2736 .-
I 
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A4CR4oo2 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,DO-35 12969 NDP0263 (1N4152) 
A4CR4004 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,DO-35 12969 NDP0263 (1 N4152) 

I A4CR4005 152-0141-02 SEMICOND DVC,DI: SW ,SI,30V, 150MA,30V ,00-35 12969 NDP0263 (1N4152) 
A4CR4010 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,DO-35 12969 NDP0263 (1 N4152) 
A4CR4021 152-0409-00 SEMICOND DEVICE:SILICON, 12,OOOV ,5MA 83003 VG12X-1 
A4CR4104 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,DO-35 12969 NDP0263 (1 N4152) 

I A4CR4105 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,DO-35 12969 NDP0263 (1 N4152) 
A4CR4108 152-0107-00 SEMICOND DEVICE:SILICON,400V,400MA 12969 G727 
A4CR4111 152-0061-00 SEMICOND DEVICE: SILICON, 175V, 1 OOMA 07263 FDH2161 
A4CR4112 152-0061-00 SEMICOND DEVICE: SILICON, 175V, 1 ooMA 07263 FDH2161 

I A4CR4115 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,DO-35 12969 NDP0263 (1N4152) 
A4CR4122 152-0242-00 SEMICOND DVC:SIG,SI,225V,0.2A,D0-7 07263 FDH5004 

A4CR4123 152-0242-00 SEMICOND DVC:SIG,SI,225V,0.2A,D0-7 07263 FDH5004 

I 
A4CR4144 152-0141-02 SEMICOND DVC,DI:SW,SI,30V, 150MA,30V,DO-35 12969 NDP0263 (1 N4152) 
A4CR4159 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,D0-35 12969 NDP0263 (1N4152) 
A4CR4216 152-0061-00 SEMICOND DEVICE: SILICON, 175V, 1 OOMA 07263 FDH2161 
A4CR4218 152-0141-02 SEMICOND DVC,DI:SW ,SI,30V, 150MA,30V ,00-35 12969 NDP0263 (1N4152) 
A4CR4261 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,DO-35 12969 NDP0263 (1N4152) 

I A4CR4266 152-0322-00 SEMICOND DEVICE:SllICON,15V,HOT CARRIER 50434 5082-2672 
A4CR4267 152-0322-00 SEMICOND DEVICE:SILlCON,15V,HOT CARRIER 50434 5082-2672 
A4CR4285 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,DO-35 12969 NDP0263 (1N4152) 

I 
A4CR4287 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,00-35 12969 NDP0263 (1N4152) 
A4CR4291 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,DO-35 12969 NDP0263 (1 N4152) 
A4CR4302 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,DO-35 12969 NDP0263 (1N4152) 

A4CR4303 152-0066-00 SEMICOND DVC DI:RECT,SI,400V,1A,D0-41 05828 GP10G-020 

I. A4CR4304 152-0061-00 SEMICOND DEVICE:SILICON, 175V, 100MA 07263 FDH2161 
A4CR4311 152-0061-00 SEMICOND DEVICE:SllICON,175V,100MA 07263 FDH2161 
A4CR4312 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,DO-35 12969 NDP0263 (1N4152) 
A4CR4318 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,D0-35 12969 NDP0263 (1N4152) 

I 
A4CR4321 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,DO-35 12969 NDP0263 (1 N4152) 

A4CR4322 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,DO-35 12969 NDP0263 (1 N4152) 
A4CR4326 152-0304-00 SEMICOND DEVICE:ZENER,0.4W,20V,5% 15238 Z5411 
A4CR4328 152-0061-00 SEMICOND DEVICE:SILICON, 175V, 1 OOMA 07263 FDH2161 

I A4CR4329 152-0333-00 SEMICOND DVC DI:SW,SI,55V,200MA,D0-35 03508 DJ2011 
A4CR4342 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,DO-35 12969 NDP0263 (1 N4152) 
A4CR4381 152-0141-02 SEMICOND DVC,DI: SW,SI,30V, 150MA,30V ,DO-35 12969 NDP0263 (1N4152) 

I 
A4CR4396 152-0141-02 SEMICOND DVC,DI: SW ,SI,30V, 150MA,30V ,00-35 12969 NDP0263 (1N4152) 
A4CR4405 152-0066-00 SEMICOND DVC DI:RECT,SI,400V,1A,D0-41 05828 GP10G-020 
A4CR4406 152-0141-02 SEMICOND DVC,DI: SW ,SI,30V, 150MA,30V ,00-35 12969 NDP0263 (1N4152) 
A4CR4411 152-0556-00 SEMICOND DEVICE: BRIDGE,50V ,2.5A 14936 KBU4A 
A4CR4423 152-0107-00 SEMICOND DEVICE: SILlCON,400V ,400MA 12969 G727 

I 
A4CR4425 152-0066-00 SEMICOND DVC DI:RECT,SI,400V,1A,D0-41 05828 GP10G-020 

A4CR4426 152-0066-00 SEMICOND DVC DI:RECT,SI,4ooV,1A,D0-41 05828 GP10G-020 
A4CR4431 152-0107-00 SEMICOND DEVICE:SILICON,4ooV,400MA 12969 G727 

I 
A4CR4441 152-0141-02 SEMICOND DVC,DI: SW ,SI,30V, 150MA,30V ,DO-35 12969 NDP0263 (1N4152) 
A4CR4442 152-0153-00 SEMICOND DVC,DI:SW,SI,10V,50MA,DO-7 07263 FD7003 
A4CR4465 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,DO-35 12969 NDP0263 (1N4152) 
A4CR4466 152-0141-02 SEMICOND DVC,DI:SW ,SI,30V, 150MA,30V ,00-35 12969 NDP0263 (1N4152) 

I 
A4CR4467 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,00-35 12969 NDP0263 (1N4152) 
A4CR4471 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,DO-35 12969 NDP0263 (1N4152) 
A4CR4472 152-0141-02 SEMICOND DVC,DI:SW,SI.30V.150MA.30v,DO-35 12969 NDP0263 (1N4152) 
A4CR4515 152-0066-00 SEMICOND DVC DI:RECT,SI,4ooV,1A,D0-41 05828 GP10G-020 
A4CR4516 152-0556-00 SEMICOND DEVICE:BRIDGE,50V,2.5A 14936 KBU4A I. A4CR4528 152-0556-00 SEMICOND DEVICE:BRIDGE,50V,2.5A 14936 KBU4A 

I 
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I A4CR4531 152-0488-00 SEMICOND DEVICE:SILICON,200V,1500MA 04713 SDA317 
A4CR4546 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,l50MA,30V,DO-35 12969 NDP0263 (1 N4152) 
A4CR4551 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,l50MA,30V,DO-35 12969 NDP0263 (lN4152) 

I A4CR4552 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,l50MA,30V,DO-35 12969 NDP0263 (lN4152) 
A4CR4567 152-0141-02 SEMICOND DVC,DI:SW ,SI,30V ,150MA,30V ,DO-35 12969 NDP0263 (lN4152) 
A4CR45n 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,DO-35 12969 NDP0263 (1 N4152) 

A4CR4581 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,DO-35 12969 NDP0263 (lN4152) I A4CR4582 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,l50MA,30V,DO-35 12969 NDP0263 (lN4152) 
A4CR4592 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,DO-35 12969 NDP0263 (1 N4152) 
A4CR4597 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,l50MA,30V,DO-35 12969 NDP0263 (lN4152) 
A4DS4124 150-0002-00 LAMP,GLOW:0.5 MA 6O/125V 74276 NE-2T(T2) 

I A4DS4125 150-0002-00 LAMP,GLOW:0.5 MA 6O/125V 74276 NE-2T(T2) 

A4F4501 159-0059-00 FUSE,WIRE LEAD:5A,FAST-BLOW OOOHX SPI-5A 
A4F4507 159-0059-00 FUSE,WIRE LEAD:5A,FAST-BLOW OOOHX SPI-5A 
A4F4508 159-0016-00 FUSE,CARTRIDGE:3AG,l.5A,250V,FAST-BLOW 71400 AGC-CW-1 1/2 I A4J4463 136-0499-12 CONN,RCPT,ELEC:CKT BD,l X 12,0.1 SPACING oon9 4-380949-2 
A4J4487 136-0499-14 CONNECTOR,RCPT,:14 CONTACT oon9 4-380949-4 
A4L4006 108-0422-00 COIL,RF:FIXED,82UH 80009 108-0422-00 

A4L4292 108-0245-00 COIL,RF:3.9UH 76493 B6310-1 I A4L4593 108-0328-00 COIL,RF:0.3UH 80009 108-0328-00 
A404002 151-0188-00 TRANSISTOR: PNP,SI, TO-92 04713 SPS6868 
A404008 151-0136-00 TRANSISTOR:SILlCON,NPN 02735 35495 
A404102 (SEE CHASSIS PARTS) I A404103 151-0190-00 TRANSISTOR:NPN,SI,TO-92 04713 SPS7969 

A404105 151-0302-00 TRANSISTOR:SILlCON,NPN 07263 S038487 
A4041 06 151-0302-00 TRANSISTOR:SILlCON,NPN 07263 S038487 

.1 A404146 151-0406-00 TRANSISTOR:SILICON,PNP 04713 ST1264 
A404150 151-0407-00 TRANSISTOR:SILlCON,NPN 04713 SS2456 
A404161 151-0302-00 TRANSISTOR:SILlCON,NPN 07263 S038487 
A404169 151-0190-00 TRANSISTOR:NPN,SI,T0-92 04713 SPS7969 

A404182 151-0342-00 TRANSISTOR:SILICON,PNP 07263 S035928 I A404190 (SEE CHASSIS PARTS) 
A404196 151-0342-00 TRANSISTOR:SILlCON,PNP 07263 S035928 
A404213 151-0406-00 TRANSISTOR:SILlCON,PNP 04713 ST1264 
A404217 151-0407-00 TRANSISTOR:SILICON,NPN 04713 SS2456 I A404222 151-0188-00 TRANSISTOR: PNP ,SI, TO-92 04713 SPS6868 

A404223 151-0223-00 TRANSISTOR:NPN,SI,TO-92 04713 SPS8026 
A404228 151-012EHlO TRANSISTOR:SILlCON,NPN 04713 ST1046 

I A404233 151-0301-00 TRANSISTOR:SILlCON,PNP 27014 2N2907A 
A404273 151-0188-00 TRANSISTOR:PNP,SI,TO-92 04713 SPS6868 
A404274 151-0188-00 TRANSISTOR:PNP,SI,TO-92 04713 SPS6868 
A404284 151-0220-00 TRANSISTOR:PNP,SI,TO-92 07263 S036228 

A404285 151-0216-00 TRANSISTOR:SILlCON,PNP 04713 SPS8803 I A4Q4291 151-0164-00 TRANSISTOR:PNP.SI,TO-92 04713 2N2907A 
A404301 (SEE CHASSIS PARTS) 
A404302 151-0347-00 TRANSISTOR:SILlCON,NPN 56289 T7916 

I A404303 151-0347-00 TRANSISTOR:SILlCON,NPN 56289 T7916 
A404311 151-0302-00 TRANSISTOR:SILICON,NPN 07263 S038487 

A404312 (SEE CHASSIS PARTS) 
A404341 151-0406-00 TRANSISTOR:SILlCON,PNP 04713 ST1264 I A404342 151-0407-00 TRANSISTOR:SILlCON,NPN 04713 SS2456 
A404361 151-0301-00 TRANSISTOR:SILICON,PNP 27014 2N2907A 
A404362 151-0188-00 TRANSISTOR: PNP ,SI, TO-92 04713 SPS6868 
A404401 (SEE CHASSIS PARTS) .-

I 
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I. 
Tektronix Serial/Model No. Mfr I Component No. Part No. Eff Dscont Name & Description Code Mfr Part Number 

A404403 151-0302-00 TRANSISTOR: SILlCON,NPN 07263 S038487 

I 
A404404 151-0302-00 TRANSISTOR:SILlCON,NPN 07263 S038487 
A404425 151-0311-01 TRANSISTOR:SILlCON,NPN 04713 SJE908 
A404431 151-0347-00 TRANSISTOR:SILlCON,NPN 56289 T7916 
A4Q4465 151-0188-00 TRANSISTOR:PNP,SI,TO-92 04713 SPS6868 
A404475 151-0188-00 TRANSISTOR:PNP,SI,TO-92 04713 SPS6868 

I A404481 151-0190-00 TRANSISTOR:NPN,SI,TO-92 04713 SPS7969 
A404482 151-0190-00 TRANSISTOR:NPN,SI,TO-92 04713 SPS7969 
A404491 151-0190-00 TRANSISTOR:NPN,SI,TO-92 04713 SPS7969 

I 
A404492 151-0190-00 TRANSISTOR: NPN,SI, TO-92 04713 SPS7969 
A404497 151-0283-00 TRANSISTOR:SILlCON,NPN 07263 S032790 
A404498 151-1025-00 TRANSISTOR:SILlCON,JFE,N-CHANNEL 01295 SFB8129 

A404545 151-0188-00 TRANSISTOR:PNP,SI,TO-92 04713 SPS6868 

I A404554 151-0220-00 TRANSISTOR:PNP,SI,TO-92 07263 S036228 
A404562 151-0220-00 TRANSISTOR:PNP,SI,TO-92 07263 S036228 
A4Q4563 151-0188-00 TRANSISTOR:PNP,SI,TO-92 04713 SPS6868 
A404564 151-0188-00 TRANSISTOR:PNP,SI,TO-92 04713 SPS6868 

I 
A404565 151-0283-00 TRANSISTOR:SILlCON,NPN 07263 S032790 

A404566 151-1025-00 TRANSISTOR:SILlCON,JFE,N-CHANNEL 01295 SFB8129 
A404570 151-0127-00 TRANSISTOR:SILlCON,NPN 07263 S006075 
A404581 151-0220-00 TRANSISTOR:PNP,SI,TO-92 07263 S036228 

I A404582 151-0220-00 TRANSISTOR:PNP,SI,TO-92 07263 S036228 
A404588 151-0354-00 TRANSISTOR:SILICON,PNP,DUAL 32293 ITS1200A 
A404598 151-0127-00 TRANSISTOR:SILICON,NPN 07263 S006075 

I. 
A4R4001 315-0103-00 RES.,FXD,CMPSN:l0K OHM,5%,0.25W 57668 NTR25J-E10KO 
A4R4oo2 315-0472-00 RES.,FXD,CMPSN:4.7K OHM,5%,0.25W 57668 NTR25J-E04K7 
A4R4oo3 315-0392-00 RES.,FXD,CMPSN:3.9K OHM,5%,0.25W 57668 NTR25J-E03K9 
A4R4004 321-0327-00 RES.,FXD,FILM:24.9K OHM,1%,0.125W 91637 MFF1816G24901F 
A4R4oo5 321-0329-00 RES.,FXD,FILM:26.1 K OHM,l %,0.125W 91637 MFF1816G26101F 

I A4R4006 315-0106-00 RES.,FXD,CMPSN:l0M OHM,5%,0.25W 01121 CB1065 

A4R4008 315-0182-00 RES.,FXD,CMPSN:l.8K OHM,5%,0.25W 57668 NTR25J-E1 K8 
A4R4013 315-0104-00 RES.,FXD,CMPSN:l00K OHM,5%,0.25W 57668 NTR25J-E100K 

I 
A4R4041 315-0101-00 RES.,FXD,CMPSN:100 OHM,5%,0.25W 57668 NTR25J-E 100E 
A4R4042 315-0223-00 RES.,FXD,CMPSN:22K OHM,5%,0.25W 57668 NTR25J-E 22K 
A4R4048 315-0183-00 RES.,FXD,CMPSN:18K OHM,5%,0.25W 57668 NTR25J-E 18K 
A4R4059 311-1538-00 RES.,VAR,NONWIR:5K OHM X 2.5M OHM,10% 01121 18M683 

I A4R4069 311-1555-00 RES.,VAR,NONWIR:TRMR, lOOK OHM,0.5W 32997 3352T-l-l04 
A4R4072 311-1560-00 RES.,VAR,NONWIR:TRMR,5K OHM,0.5W 32997 3352T -1-502 
A4R4075 315-0302-00 RES.,FXD,CMPSN:3K OHM,5%,0.25W 57668 NTR25J-E03KO 
A4R4107 315-0471-00 RES.,FXD,CMPSN:470 OHM,5%,0.25W 57668 NTR25J-E470E 

I 
A4R4108 315-01 03-00 RES.,FXD,CMPSN: 1 OK OHM,5%,0.25W 57668 NTR25J-El0KO 
A4R41 09 311-1557-00 RES.,VAR,NONWIR:25K OHM,20%,0.50W 73138 91-79-0 

A4R4110 315-0471-00 RES.,FXD,CMPSN:470 OHM,5%,0.25W 57668 NTR25J-E470E 
A4R4111 315-0102-03 RES.,FXD,CMPSN: 1 K OHM,5%,0.25W 01121 CB1025 

I A4R4112 315-0394-00 RES.,FXD,CMPSN:390K OHM,5%,0.25W 57668 NTR25J-E390K 
A4R4113 315-0102-03 RES.,FXD,CMPSN: 1 K OHM,5%,0.25W 01121 CB1025 
A4R4114 315-0911-00 RES.,FXD,CMPSN:910 OHM,5%,0.25W 57668 NTR25J-E910E 
A4R4119 315-0221-03 RES.,FXD,CMPSN:220 OHM,5%,0.25W 01121 CB2215 

I A4R4124 315-0226-00 RES.,FXD,CMPSN:22M OHM,5%,0.25W 01121 CB2265 
A4R4123 315-0103-03 RES.,FXD,CMPSN: 1 OK OHM,5%,0.25W 01121 CB1035 
A4R4126 315-01 03-03 RES.,FXD,CMPSN:l0K OHM,5%,0.25W 01121 CB1035 
A4R4127 307-0290-04 RES.,FXD,FILM: 80009 307-0290-04 I. A4R4128 315-0103-03 RES.,FXD,CMPSN:10K OHM,5%,0.25W 01121 CB1035 
A4R4132 311-0075-00 RES.,VAR,NONWIR:5M OHM,20% 12697 381-CM16993 

I 
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A4R4142 315-0470-00 RES.,FXD,CMPSN:47 OHM,5%,O.25W 57668 NTR25J-E47EO 
A4R4144 315-0102-00 RES.,FXD,CMPSN:1K OHM,5%,O.25W 57668 NTR25JE01 KO 
A4R4145 321-0189-00 RES.,FXD,FILM:909 OHM,1%,O.125W 91637 CMF55116G909ROF 

I A4R4146 301-0393-00 RES.,FXD,CMPSN:39K OHM,5%,O.5W 57668 TR5OJ-E 39K 
A4R4158 315-0470-00 RES.,FXD,CMPSN:47 OHM,5%,O.25W 57668 NTR25J-E47EO 
A4R4161 315-0681-00 RES.,FXD,CMPSN:680 OHM,5%,O.25W 57668 NTR25J-E680E 

A4R4163 315-0182-00 RES.,FXD,CMPSN:1.8K OHM,5%,O.25W 57668 NTR25J-E1 K8 I A4R4165 315-0330-00 RES.,FXD,CMPSN:33 OHM,5%,O.25W 57668 NTR25J-E 33E 
A4R4165 (NOMINAL VALUE,SELECTED) 
A4R4167 321-0245-00 RES.,FXD,FILM:3.48K OHM,1 %,O.125W 91637 MFF1816G34800F 
A4R4169 315-0221-00 RES.,FXD,CMPSN:220 OHM,5%,O.25W 57668 NTR25J-E220E 

I A4R4172 321-0287-00 RES.,FXD,FILM:9.53K OHM,1 %,O.125W 91637 MFF1816G95300F 

A4R4173 321-0138-00 RES.,FXD,FILM:2670HM,1%,O.125W 91637 CMF55116G267ROF 
A4R4174 321-0138-00 RES.,FXD,FILM:2670HM,1%,O.125W 91637 CMF55116G267ROF 

A4R4175 315-0621-00 RES.,FXD,CMPSN:620 OHM,5%,O.25W 57668 NTR25J-E620E I A4R4178 311-1372-00 RES.,VAR,NONWIR:1ooK OHM,20"Io,1W 01121 73M1G040L104M 
A4R4179 311-1313-00 RES.,VAR,NONWIR:2K OHM,20%,O.5W 01121 73M4G048L202M 
A4R4184 315-0822-00 RES.,FXD,CMPSN:8.2K OHM,5%,O.25W 57668 NTR25J-E 8K2 

A4R4185 315-0912-00 RES.,FXD,CMPSN:9.1 K OHM,5%,O.25W 57668 NTR25J-E09K1 I A4R4186 315-0473-00 RES.,FXD,CMPSN:47K OHM,5%,O.25W 57668 NTR25J-E47KO 
A4R4191 315-0513-00 RES.,FXD,CMPSN:51 K OHM,5%,O.25W 57668 NTR25J-E51 KO 
A4R4193 315-0302-00 RES.,FXD,CMPSN:3K OHM,5%,O.25W 57668 NTR25J-E03KO 
A4R4195 311-1373-00 RES.,VAR,NONWIR:5K OHM,20"/o,1W 01121 73U4G040L502M I A4R4202 308-0459-00 RES.,FXD,WW:1.10HM,5%,3W 91637 CW2B-1R100J TR 

A4R4204 315-0242-00 RES.,FXD,CMPSN:2.4K OHM,5%,O.25W 57668 NTR25J-E02K4 
A4R4205 321-0274-00 RES.,FXD,FILM:6.98K OHM,1%,O.125W 91637 CMF55116G69800F .1 A4R4206 321-0775-03 RES.,FXD,FILM:45K OHM,O.25%,O.125W 91637 MFF1816D45001C 
A4R4207 321-0774-03 RES.,FXD,FILM:4.5K OHM,O.25%,O.125W 91637 MFF1816D45000C 
A4R4208 315-0563-00 RES.,FXD,CMPSN:56K OHM,5%,O.25W 57668 NTR25J-E 56K 
A4R4213 315-0332-00 RES.,FXD,CMPSN:3.3K OHM,5%,O.25W 57668 NTR25J-E03K3 

A4R4216 315-0273-00 RES.,FXD,CMPSN:27K OHM,5%,O.25W 57668 NTR25J-E27KO I A4R4217 302-0393-00 RES.,FXD,CMPSN:39K OHM,10%,O.50W 01121 EB3931 
A4R4218 323-0322-00 RES.,FXD,FILM:22.1 K OHM,1 %,O.50W 75042 CECT0-2212F 
A4R4219 315-0102-00 RES.,FXD,CMPSN: 1 K OHM,5%,O.25W 57668 NTR25JE01 KO 

I A4R4220 315-0391-00 RES.,FXD,CMPSN:390 OHM,5%,O.25W 57668 NTR25J-E390E 
A4R4221 321-0249-00 RES.,FXD,FILM:3.83K OHM,1 %,O.125W 91637 MFF1816G38300F 

A4R4224 321-0168-00 RES.,FXD,FILM:5490HM,1%,O.125W 91637 CMF55116G549ROF 
A4R4225 315-0201-00 RES.,FXD,CMPSN:2oo OHM,5%,O.25W 57668 NTR25J-E200E I A4R4226 315-0475-00 RES.,FXD,CMPSN:4.7M OHM,5%,O.25W 01121 CB4755 
A4R4227 315-0221-00 RES.,FXD,CMPSN:220 OHM,5%,O.25W 57668 NTR25J-E220E 
A4R4228 315-0103-00 RES.,FXD,CMPSN:10K OHM,5%,O.25W 57668 NTR25J-E10KO 
A4R4230 315-0242-00 RES.,FXD,CMPSN:2.4K OHM,5%,O.25W 57668 NTR25J-E02K4 

I A4R4231 315-0102-00 RES.,FXD,CMPSN:1 K OHM,5%,O.25W 57668 NTR25JE01 KO 
A4R4235 315-0683-00 RES.,FXD,CMPSN:68K OHM,5%,O.25W 57668 NTR25J-E68KO 
A4R4242 315-0101-00 RES.,FXD,CMPSN:1oo OHM,5%,O.25W 57668 NTR25J-E 100E 
A4R4244 322-0289-00 RES.,FXD,FILM:10K OHM,1%,O.25W 24546 NA60 10K 1% I A4R4245 315-0101-00 RES.,FXD,CMPSN:1oo OHM,5%,O.25W 57668 NTR25J-E 100E 
A4R4250 322-0289-00 RES.,FXD,FILM:10K OHM,1%,O.25W 24546 NA60 10K 1% 

A4R4253 311-1556-00 RES.,VAR,NONWIR:50K OHM,20%,O.50W 73138 91-78-0 

I A4R4254 322-0289-00 RES.,FXD,FILM:10K OHM,1%,O.25W 24546 NA60 10K 1% 
A4R4260 315-0223-00 RES.,FXD,CMPSN:22K OHM,5%,O.25W 57668 NTR25J-E 22K 
A4R4262 315-0223-00 RES.,FXD,CMPSN:22K OHM,5%,O.25W 57668 NTR25J-E 22K 
A4R4263 301-0181-00 RES.,FXD,CMPSN:180 OHM,5%,O.5W 57668 TR5OJ-E180E 
A4R4265 321-0142-00 RES .• FXD,FILM:294 OHM,1%,O.125W 91637 CMF55116G294ROF .-

I 
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A4R4266 321-0126-00 RES.,FXD,FILM:2oo OHM,1 %,0.125W 91637 CMF55116G200ROF 

I A4R4267 321-0126-00 RES.,FXD,FILM:2oo OHM,1 %,0.125W 91637 CMF55116G200ROF 
A4R4268 321-0300-00 RES.,FXD,FILM:13K OHM,1%,0.125W 91637 MFF1816G13001F 
A4R4268 (NOMINAL VALUE,SELECTED) 
A4R4270 321-0206-00 RES.,FXD,FILM:1.37K OHM,1%,0.125W 91637 MFF1816G13700F 

I 
A4R4272 315-0621-00 RES.,FXD,CMPSN:620 OHM,5%,0.25W 57668 NTR25J-E620E 

A4R4273 323-0289-00 RES.,FXD,FILM:10K OHM,1%,0.50W 75042 CECTO-1002F 
A4R4274 311-1563-00 RES.,VAR,NONWIR:1K OHM,20%,0.50W 73138 91-85-0 
A4R4275 311-1561-00 RES.,VAR,NONWIR:2.5K OHM,20"lo,0.50W 73138 91-83-0 

I 
A4R4276 321-0210-00 RES.,FXD,FILM:1.5K OHM,l %,0.125W 91637 MFF1816G15000F 
A4R4277 323-0289-00 RES.,FXD,FILM:10K OHM,1"1o,0.50W 75042 CECTO-1002F 
A4R4279 321-011 0-00 RES.,FXD,FILM:1370HM,1%,0.125W 91637 CMF55116G 137ROF 

A4R4280 321-0205-00 RES.,FXD,FILM:1.33K OHM,1"1o,0.125W 91637 CMF55116G13300F 

I A4R4281 321-0164-00 RES.,FXD,FILM:499 OHM,l %,0.125W 91637 CMF55116G499ROF 
A4R4282 321-0253-00 RES.,FXD,FILM:4.22K OHM,1"1o,0.125W 91637 MFF1816G42200F 
A4R4283 315-0472-00 RES.,FXD,CMPSN:4.7K OHM,5%,0.25W 57668 NTR25J-E04K7 
A4R4284 315-0333-00 RES.,FXD,CMPSN:33K OHM,5%,0.25W 57668 NTR25J-E33KO 

I 
A4R4285 321-0174-00 RES.,FXD,FILM:634 OHM,1%,0.125W 24546 CT55 623 OHM 1% 

A4R4286 315-0471-00 RES.,FXD,CMPSN:470 OHM,5%,0.25W 57668 NTR25J-E470E 
A4R4287 315-0152-00 RES.,FXD,CMPSN: 1.5K OHM,5%,0.25W 57668 NTR25J-E01 K5 
A4R4288 315-0202-00 RES.,FXD,CMPSN:2K OHM,5%,0.25W 57668 NTR25J-E02KO 

I A4R4289 315-0203-00 RES.,FXD,CMPSN:20K OHM,5%,0.25W 57668 NTR25J-E20KO 
A4R4291 315-0512-00 RES.,FXD,CMPSN:5.1 K OHM,5%,0.25W 57668 NTR25J-E05K1 
A4R4293 311-1568-00 RES.,VAR,NONWIR:50 OHM,20"lo,0.50W 73138 91-90-0 

I. A4R4294 321-0107-00 RES.,FXD,FILM: 127 OHM,l %,0.125W 91637 CMF55116G127ROF 
A4R4295 321-0001-00 RES.,FXD,FILM:10 OHM,1%,0.125W 75042 CEATO-10ROOF 
A4R4302 315-0122-00 RES.,FXD,CMPSN:1.2K OHM,5%,0.25W 57668 NTR25J-E01 K2 
A4R4303 307-0052-00 RES.,FXD,CMPSN:3 OHM,5%,0.50W 01121 EB30G5 
A4R4305 321-0366-00 RES.,FXD,FILM:63.4K OHM,l %,0.125W 91637 CMF55116G63401F 

I A4R4306 315-0102-00 RES.,FXD,CMPSN: 1 K OHM,5%,0.25W 57668 NTR25JE01 KO 

A4R4311 321-0962-03 RES.,FXD,FILM:8K OHM,0.25%,0.125W 24546 NC558000C 
A4R4312 321-0967-03 RES.,FXD,FILM:55K OHM,0.25%,0.125W 91637 MFF1816D55001C 

I 
A4R4313 315-0101-00 RES.,FXD,CMPSN:100 OHM,5%,0.25W 57668 NTR25J-E 100E 
A4R4314 321-0201-00 RES.,FXD,FILM:1.21K OHM,1%,0.125W 91637 CMF55116G12100F 
A4R4315 315-0512-00 RES.,FXD,CMPSN:5.1 K OHM,5%,0.25W 57668 NTR25J-E05K1 
A4R4316 315-0183-00 RES.,FXD,CMPSN: 18K OHM,5%,0.25W 57668 NTR25J-E 18K 

I A4R4318 311-1226-00 RES., VAR,NONWIR:2.5K OHM,20%,0.50W 32997 3386F-T04-252 
A4R4319 321-0292-00 RES.,FXD,FILM:10.7K OHM,1%,0.125W 91637 MFF1816G1 0701 F 
A4R4321 321-0307-00 RES.,FXD,FILM: 15.4K OHM,1 %,0.125W 91637 MFF1816G15401F 
A4R4322 321-0220-00 RES.,FXD,FILM:1.91K OHM,1%,0.125W 91637 MFF1816G19100F 

I 
A4R4323 301-0243-00 RES.,FXD,CMPSN:24K OHM,5%,0.5W 57668 TR50J-E24K 
A4R4324 315-0242-00 RES.,FXD,CMPSN:2.4K OHM,5%,0.25W 57668 NTR25J-E02K4 

A4R4325 307-0093-00 RES.,FXD,CMPSN:1.20HM,5%,0.50W 01121 EB12G5 
A4R4326 303-0223-00 RES.,FXD,CMPSN:22K OHM,5%,lW 01121 GB2235 

I A4R4327 315-0153-00 RES.,FXD,CMPSN:15K OHM,5%,0.25W 57668 NTR25J-E 15K 
A4R4331 315-0273-00 RES.,FXD,CMPSN:27K OHM,5%,0.25W 57668 NTR25J-E27KO 
A4R4332 315-0224-00 RES.,FXD,CMPSN:220K OHM,5%,0.25W 57668 NTR25J-E220K 
A4R4341 322-0289-00 RES.,FXD,FILM: 1 OK OHM, 1 %,0.25W 24546 NA60 10K 1% 

I A4R4342 301-0393-00 RES.,FXD,CMPSN:39K OHM.5%,0.5W 57668 TR50J-E 39K 
A4R4343 315-0470-00 RES.,FXD,CMPSN:47 OHM,5%,0.25W 57668 NTR25J-E47EO 
A4R4344 302-0273-00 RES.,FXD,CMPSN:27K OHM,1 0%,0.50W 01121 EB2731 
A4R4345 321-0268-00 RES.,FXD,FILM:6.04K OHM,1 %,0.125W 91637 CMF55116G60400F 

I. 
A4R4346 321-0189-00 RES.,FXD,FILM:909 OHM,1 %,0.125W 91637 CMF55116G909ROF 
A4R4347 321-0034-00 RES.,FXD,FILM:22.1 OHM,l %,0.125W 91637 CMF55116G22R10F 

I 
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A4R4351 315-0273-00 RES.,FXD,CMPSN:27K OHM,5%,O.25W 57668 NTR25J.E27KO 
A4R4352 321-0222-00 RES.,FXD,FILM:2K OHM,l%,O.125W 91637 MFF1816G20000F 
A4R4360 321-0142-00 RES.,FXD,FILM:2940HM,l%,O.125W 91637 CMF55116G294ROF I A4R4361 321-0245-00 RES.,FXD,FILM:3.48K OHM,l %,O.125W 91637 MFF1816G34800F 
A4R4362 315-0391-00 RES.,FXD,CMPSN:390 OHM,5%,O.25W 57668 NTR25J·E390E 
A4R4363 315-0121-00 RES.,FXD,CMPSN:120 OHM,5%,O.25W 57668 NTR25J·E 120E 

A4R4363 (NOMINAL VALUE,SELECTED) I A4R4364 315-0102-00 RES.,FXD,CMPSN:l K OHM,5%,O.25W 57668 NTR25JEOl KO 
A4R4365 321-0222·00 RES.,FXD,FILM:2K OHM,l%,O.125W 91637 MFF1816G20000F 
A4R4366 321-0173-00 RES.,FXD,FILM:6190HM,l%,O.125W 91637 CMF55116G619ROF 
A4R4367 321-0184-00 RES.,FXD,FILM:806 OHM,l%,O.125W 91637 CMF55116G806ROF 

I A4R4368 323-0248-00 RES.,FXD,FILM:3.74K OHM,l%,O.SOW 19701 5053RD3K740F 

A4R4369 323-0248-00 RES.,FXD,FILM:3.74K OHM,l%,O.50W 19701 5053RD3K740F 
A4R4371 321-0184-00 RES.,FXD,FILM:806 OHM,l%,O.125W 91637 CMF55116G806ROF 
A4R4372 321-0173-00 RES.,FXD,FILM:6190HM,l%,O.125W 91637 CMF55116G619ROF I A4R4373 311.1567-00 RES.,VAR,NONWIR:TRMR,loo OHM,O.50W 73138 91-89·0 
A4R4374 315-0270-00 RES.,FXD,CMPSN:27 OHM,5%,O.25W 57668 NTR25J·E 27E 
A4R4375 315-0331-00 RES.,FXD,CMPSN:330 OHM,5%,O.25W 57668 NTR25J·E330E 

A4R4376 323-0191-00 RES.,FXD,FILM:953 OHM,l %,O.50W 75042 CECT0-9530F I A4R4381 311.1567-00 RES.,VAR,NONWIR:TRMR,loo OHM,O.50W 73138 91-89·0 
A4R4382 321-0193-00 RES.,FXD,FILM:1K OHM,l%,O.125W 19701 5043EDl KOOF 
A4R4383 321-0147·00 RES.,FXD,FILM:3320HM,l%,O.125W 91637 CMF55116G332ROF 
A4R4384 321-0116-00 RES.,FXD,FILM:1580HM,l%,O.125W 91637 CMF55116G158ROF I A4R4392 315-0512-00 RES.,FXD,CMPSN:5.1 K OHM,5%,O.25W 57668 NTR25J·E05Kl 

A4R4394 315-0122·00 RES.,FXD,CMPSN:l.2K OHM,5%,O.25W 57668 NTR25J·EOl K2 
A4R4395 315-0821-00 RES.,FXD,CMPSN:820 OHM,5%,O.25W 57668 NTR25J.E 820E .1 A4R4396 315-0122·00 RES.,FXD,CMPSN:l.2K OHM,5%,O.25W 57668 NTR25J·EOl K2 
A4R4397 315-0102-00 RES.,FXD,CMPSN:l K OHM,5%,O.25W 57668 NTR25JEOl KO 
A4R4403 308-0459·00 RES.,FXD,WW:l.l0HM,5%,3W 91637 CW2B·1Rl00J TR 
A4R4404 315-0102-00 RES.,FXD,CMPSN:l K OHM,5%,O.25W 57668 NTR25JEOl KO 

A4R4405 315-0123-00 RES.,FXD,CMPSN:12K OHM,5%,O.25W 57668 NTR25J·E12KO I A4R4406 321·0296-00 RES.,FXD,FILM:ll.8K OHM,l%,O.125W 91637 MFF1816Gl1801 F 
A4R4407 321·0603-00 RES.,FXD,FILM:15K OHM,O.25%,O.125W 91637 MFF1816D15001C 
A4R4411 321-0966-03 RES.,FXD,FILM:40K OHM,O.25%,O.125W 91637 CMF55116D40001C 

I A4R4412 303-0472-00 RES.,FXD,CMPSN:4.7K OHM,5%,lW 01121 GB4725 
A4R4421 323-0269·00 RES.,FXD,FILM:6.19K OHM,l%,O.50W 75042 CECTO·6191F 

A4R4422 308-0644-00 RES.,FXD,WW:250HM,l%,5W 91637 RS5111·25 OHM 1% 
A4R4432 315-0200-02 RES.,FXD,CMPSN:20 OHM,5%,O.25W 01121 CB2005 I A4R4433 315-0101-00 RES.,FXD,CMPSN:loo OHM,5%,O.25W 57668 NTR25J·E lODE 
A4R4434 303-0203-00 RES.,FXD,CMPSN:20K OHM,5%,lW 01121 GB2035 
A4R4441 315-0302-00 RES .. FXD,CMPSN:3K OHM,5%,O.25W 57668 NTR25J·E03KO 
A4R4451 315·0101-00 RES.,FXD,CMPSN:loo OHM,5%,O.25W 57668 NTR25J·E 100E 

I A4R4461 321-0229·00 RES.,FXD,FILM:2.37K OHM,l %,O.125W 24546 CT552371F 
A4R4462 321-0251·01 RES.,FXD,FILM:4.02K OHM,O.5%,O.125W 91637 MFF1816G40200D 
A4R4466 321·0418-00 RES.,FXD,FILM:221K OHM,l%,O.125W 91637 MFF1816G22102F 
A4R4467 315-0822·00 RES.,FXD,CMPSN:8.2K OHM,5%,O.25W 57668 NTR25J·E 8K2 I A4R4469 315-0101·00 RES.,FXD,CMPSN:loo OHM,5%,O.25W 57668 NTR25J.E 100E 
A4R4471 321-0463-00 RES.,FXD,FILM:649K OHM,l %,O.125W 91637 MFF1816G64902F 

A4R4472 315·0822·00 RES.,FXD,CMPSN:8.2K OHM,5%,O.25W 57668 NTR25J·E 8K2 

I A4R4473 315-0221·00 RES.,FXD,CMPSN:220 OHM,5%,O.25W 57668 NTR25J·E220E 
A4R4474 321-0228-00 RES.,FXD,FILM:2.32K OHM,l%,O.125W 24546 CT552321F 
A4R4475 321-0251-01 RES.,FXD,FILM:4.02K OHM,O.5%,O.125W 91637 MFF1816G40200D 
A4R4476 315-0184-00 RES.,FXD,CMPSN:180K OHM,5%,O.25W 57668 NTR25J·E 180K 
A4R4477 315·0470-00 RES .. FXD,CMPSN:47 OHM,5%,O.25W 57668 NTR25J.E47EO I 

·1 
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I Replaceable Electrical Parts-4658 Service 
(SN 8060000 & UP) 

I. 
Tektronix Serial/Model No. Mfr 

I Component No. Part No. Eft Dscont Name & Description Code Mfr Part Number 

A4R4479 315-0470-00 RES.,FXD,CMPSN:47 OHM,5%,O.25W 57668 NTR25J-E47EO 

I 
A4R4482 315-0512-02 RES.,FXD,CMPSN:5.1 K OHM,5%,O.25W 01121 CB5125 
A4R4483 315-0512-02 RES.,FXD,CMPSN:5.1 K OHM,5%,O.25W 01121 CB5125 
A4R4484 315-0512-02 RES.,FXD,CMPSN:5.1 K OHM,5%,O.25W 01121 CB5125 
A4R4485 315-0222-00 RES.,FXD,CMPSN:2.2K OHM,5%,O.25W 57668 NTR25J-E02K2 
A4R4486 315-0512-00 RES.,FXD,CMPSN:5.1 K OHM,5%,O.25W 57668 NTR25J-E05K1 

I A4R4487 315-0222-00 RES.,FXD,CMPSN:2.2K OHM,5%,O.25W 57668 NTR25J-E02K2 
A4R4488 315-0512-00 RES.,FXD,CMPSN:5.1 K OHM,5%,O.25W 57668 NTR25J-E05K1 
A4R4491 315-0122-00 RES.,FXD,CMPSN:1.2K OHM,5%,O.25W 57668 NTR25J-E01 K2 
A4R4492 315-0821-00 RES.,FXD,CMPSN:820 OHM,5%,O.25W 57668 NTR25J-E 820E 

I A4R4493 315-0122-00 RES.,FXD,CMPSN: 1.2K OHM,5%,O.25W 57668 NTR25J-E01 K2 
A4R4494 315-0821-00 RES.,FXD,CMPSN:820 OHM,5%,O.25W 57668 NTR25J-E 820E 

A4R4495 315-0102-00 RES.,FXD,CMPSN:1 K OHM,5%,O.25W 57668 NTR25JE01 KO 

I 
A4R4496 315-0102-00 RES.,FXD,CMPSN:1 K OHM,5%,O.25W 57668 NTR25JE01 KO 
A4R4497 315-0101-00 RES.,FXD,CMPSN:100 OHM,5%,O.25W 57668 NTR25J-E 100E 
A4R4498 315-0470-00 RES.,FXD,CMPSN:47 OHM,5%,O.25W 57668 NTR25J-E47EO 
A4R4526 308-0363-00 RES.,FXD,WW:3K OHM,5%,8W 14193 SAV96-3001J 
A4R4527 315-0103-00 RES.,FXD,CMPSN:10K OHM,5%,O.25W 57668 NTR25J-E10KO 

I A4R4531 315-01 03-00 RES.,FXD,CMPSN:10K OHM,5%,O.25W 57668 NTR25J-E10KO 
A4R4545 301-0432-00 RES.,FXD,CMPSN:4.3K OHM,5%,O.5W 57668 TR5OJ-E 4K3 
A4R4546 321-0228-00 RES.,FXD,FILM:2.32K OHM,l%,O.125W 24546 CJ552321F 

I 
A4R4547 315-0103-00 RES.,FXD,CMPSN:10K OHM,5%,O.25W 57668 NTR25J-E10KO 
A4R4548 321-0193-00 RES.,FXD,FILM:1K OHM,l%,O.125W 19701 5043ED1 KOOF 
A4R4551 308-0421-00 RES.,FXD,WW:3K OHM,5%,3W 91637 CW-2B B30000J 

A4R4552 315-0360-00 RES.,FXD,CMPSN:36 OHM,5%,O.25W 57668 NTR25J-E 36E 

Ie A4R4553 321-0250-00 RES.,FXD,FILM:3.92K OHM,l%,O.125W 91637 MFF1816G39200F 
A4R4554 321-0195-00 RES.,FXD,FILM:1.05K OHM,l%,O.125W 91637 CMF55116G10500F 
A4R4561 315-0360-00 RES.,FXD,CMPSN:36 OHM,5%,O.25W 57668 NTR25J-E 36E 
A4R4562 321-0193-00 RES.,FXD,FILM:1K OHM,l%,O.125W 19701 5043ED1KOOF 

I 
A4R4563 321-0165-00 RES.,FXD,FILM:511 OHM,l%,O.125W 91637 CMF55116G511ROF 

A4R4564 315-0330-00 RES.,FXD,CMPSN:33 OHM,5%,O.25W 57668 NTR25J-E 33E 
A4R4565 315-0101-00 RES.,FXD,CMPSN:100 OHM,5%,O.25W 57668 NTR25J-E 100E 
A4R4566 321-0193-00 RES.,FXD,FILM:1K OHM,l%,O.125W 19701 5043ED1 KOOF 

I A4R4568 315-0330-00 RES.,FXD,CMPSN:33 OHM,5%,O.25W 57668 NTR25J-E 33E 
A4R4570 311-1567-00 RES.,VAR,NONWIR:TRMR,l00 OHM,O.50W 73138 91-89-0 
A4R4571 315-0101-00 RES.,FXD,CMPSN:100 OHM,5%,O.25W 57668 NTR25J-E 100E 

I 
A4R4572 321-0256-00 RES.,FXD,FILM:4.53K OHM,l%,O.125W 91637 MFF1816G45300F 
A4R4573 321-0154-00 RES.,FXD,FILM:3920HM,l%,O.125W 91637 CMF55116G392ROF 
A4R4574 321-0231-00 RES.,FXD,FILM:2.49K OHM,l %,O.125W 91637 MFF1816G24900F 
A4R4575 315-0101-00 RES.,FXD,CMPSN:100 OHM,5%,O.25W 57668 NTR25J-E 100E 
A4R4576 303-0432-00 RES.,FXD,CMPSN:4.3K OHM,5%,lW 01121 GB4325 

I A4R4577 315-01 03-00 RES.,FXD,CMPSN:10K OHM,5%,O.25W 57668 NTR25J-E10KO 

A4R4578 321-0228-00 RES.,FXD,FILM:2.32K OHM,l %,O.125W 24546 CT552321F 
A4R4579 321-0193-00 RES.,FXD,FILM:1K OHM,l%,O.125W 19701 5043ED1 KOOF 

I 
A4R4581 308-0421-00 RES.,FXD,WW:3K OHM,5%,3W 91637 CW-2B B30000J 
A4R4583 315-0360-00 RES.,FXD,CMPSN:36 OHM,5%,O.25W 57668 NTR25J-E 36E 
A4R4584 321-0250-00 RES.,FXD,FILM:3.92K OHM,l%,O.125W 91637 MFF1816G39200F 
A4R4585 321-0195-00 RES .• FXD,FILM:1.05K OHM,l %.O.125W 91637 CMF55116G10500F 

I A4R4586 321-0193-00 RES.,FXD,FILM:1K OHM,l%,O.125W 19701 5043ED1 KOOF 
A4R4587 321-0165-00 RES.,FXD,FILM:5110HM,l%,O.125W 91637 CMF55116G511ROF 
A4R4592 315-0360-00 RES.,FXD,CMPSN:36 OHM,5%,O.25W 57668 NTR25J-E 36E 
A4R4593 315-0273-00 RES.,FXD,CMPSN:27K OHM,5%,O.25W 57668 NTR25J-E27KO 

I. 
A4R4595 321-0256-00 RES.,FXD,FILM:4.53K OHM,l %,O.125W 91637 MFF1816G45300F 
A4R4596 315-0101-00 RES.,FXD,CMPSN:100 OHM,5%,O.25W 57668 NTR25J-E 100E 

I 
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Replaceable Electrical Parts-465B Service 
(SN B060000 & UP) 

Tektronix Serial/Model No. 
Component No. Part No. Eft Dscont 

A4R4597 321-0193-00 
A4R4598 315-0181-00 
A4R4599 315-0101-00 
A4RT4373 307-0122-00 
A4S4075 260-1310-01 
A4S4371 260-1208-00 

A4T4015 120-0800-01 
A4U4032 152-0552-00 
A4U42OS 156-0158-00 
A4U4269 156-0048-03 
A4U4391 156-0383-02 
A4U4411 156-0158-00 

A4U4491 156-0388-03 
A4VR4007 152-0289-00 
A4VR4108 152-0286-00 
A4VR4194 152-0127-00 
A4VR4215 152-0166-00 
A4VR4304 152-0283-00 

A4VR4326 152-0304-00 
A4VR4341 152-0166-00 
A4VR4394 152-0306-00 
A4VR4408 152-0281-00 
A4VR4421 152-0411-00 
A4VR4422 152-0268-00 

A4VR4495 152-0306-00 
A4VR4496 152-0306-00 
A4VR4497 152-0278-00 
A4W4032 131-0566-00 
A4W4183 131-0566-00 
A4W4259 131-0566-00 

A4W4348 131-0566-00 
A4W4440 131-0566-00 
A4W4468 131-0566-00 
A4W4481 131-0566-00 
A4W4483 131-0566-00 
A4W4544 131-0566-00 

8-24 

Name & Description 

RES.,FXD,FILM:1K OHM,1%,O.125W 
RES.,FXD,CMPSN:180 OHM,5%,O.25W 
RES.,FXD,CMPSN:100 OHM,5%,O.25W 
RES.,THERMAL:50 OHM,10% 
SWITCH,PUSH:4PDT MOMENTARY,NON-SHORTING 
SWITCH,PUSH:DPDT,28VDC,PUSH-PUSH 

XFMR,PWR,SDN&SU:MOLDED 
SEMICOND DEVICE:V MULTR,5KV IN,15KV OUT 
MICROCIRCUIT,U:DUAL OPERATIONAL AMPLIFIER 
MICROCIRCUIT,U:5 XSTR ARRAY,SEL 
MICROCIRCUIT,DI:QUAD 2-INP NOR GATE,SCRN 
MICROCIRCUIT,U:DUAL OPERATIONAL AMPLIFIER 

MICROCIRCUIT,DI:DUAL 0 FLIP-FLOP,SCRN 
SEMICOND DEVICE:ZENER,O.4W,180V,5% 
SEMICOND DEVICE:ZENER,O.4W,75V,5% 
SEMICOND DEVICE:ZENER,O.4W,7.5V,5% 
SEMICOND DEVICE:ZENER,O.4W,6.2V,5% 
SEMICOND DEVICE:ZENER,O.4W,43V,5% 

SEMICOND DEVICE:ZENER,O.4W,20V,5% 
SEMICOND DEVICE:ZENER,O.4W,6.2V,5% 
SEMICOND DEVICE:ZENER,O.4W,9.1 V,5% 
SEMICOND DEVICE:ZENER,O.4W,22V,5% 
SEMICOND DEVICE:ZENER,O.25W,9V,5% 
SEMICOND DEVICE:ZENER,O.4W,56V,5% 

SEMICOND DEVICE:ZENER,O.4W,9.1V,5% 
SEMICOND DEVICE:ZENER,O.4W,9.1V,5% 
SEMICOND DEVICE:ZENER,O.4W,3V,5% 
BUS CONDUCTOR:DUMMY RES,2.375,22 AWG 
BUS CONDUCTOR:DUMMY RES,2.375,22 AWG 
BUS CONDUCTOR:DUMMY RES,2.375,22 AWG 

BUS CONDUCTOR:DUMMY RES,2.375,22 AWG 
BUS CONDUCTOR:DUMMY RES,2.375,22 AWG 
BUS CONDUCTOR:DUMMY RES,2.375,22 AWG 
BUS CONDUCTOR:DUMMY RES,2.375,22 AWG 
BUS CONDUCTOR:DUMMY RES,2.375,22 AWG 
BUS CONDUCTOR:DUMMY RES,2.375,22 AWG 

I 

Mfr 
Code 

19701 

Mfr Part Number .-
I 5043ED1KOOF 

57668 NTR25J-E180E 
57668 NTR25J-E 100E 
50157 
59821 
31918 

301515 I 2KAA001000549 
ORDER BY DESCR 

80009 
60211 
18324 

120-0800-01 

I VM170 
MC1458N 

04713 SC771618 
01295 SN74LS02NP3 
18324 

01295 

MC1458N I SN74LS74ANP3 
04713 SZ12484KRL 
80009 
04713 
04713 

152-0286-00 

I SZG35009K2 
SZ11738RL 

12954 DZ750903B1 N976B 

15238 
04713 
15238 

Z5411 I SZ11738RL 
Z5409 

12954 1N969B 
04713 
80009 

15238 

SZ12483KRL 

I 152-0268-00 

Z5409 
15238 Z5409 
04713 
57668 
57668 

SZG35009K20 .1 JWW-0200EO 
JWW-0200EO 

57668 JWW-0200EO 

57668 
57668 
57668 

JWW-0200EO I JWW-0200EO 
JWW-0200EO 

57668 JWW-0200EO 
57668 
57668 

JWW-0200EO 

I JWW-0200EO 

I 
I 
I 
I 

• 
REV AUG 1985 

Scan by Zenith



I Replaceable Electrical Parts-4658 Service 
(SN 8060000 & UP) 

I. 
Tektronix Serial/Model No. Mfr 

I Component No. Part No. Eft Dscont Name & Description Code Mfr Part Number 

A5 670-5998-00 CKT BOARD ASSY:VERTICAL MODE SWITCH 80009 670-5998-00 

I A5C5018 281-0773-00 CAP.,FXD,CER 01:0.1 UF,20%,50V 04222 MA201C103KAA 
A5C5135 290-0246-00 CAP.,FXD,ELCTLT:3.3UF,10%,15V 56289 173D335X9015V 
A5C5145 290-0246-00 CAP.,FXD,ELCTLT:3.3UF,1 0%, 15V 56289 173D335X9015V 
A5C5214 290-0804-00 CAP.,FXD,ELCTLT:10UF,+50-10%,25V 55680 ULA1E100TEA 

I A5C5235 290-0246-00 CAP.,FXD,ELCTLT :3.3UF.1 0%, 15V 56289 173D335X9015V 
A5C5245 290-0246-00 CAP.,FXD,ELCTLT:3.3UF,1 0%,15V 56289 173D335X9015V 
A5CR5115 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,DO-35 12969 NDP0263 (lN4152) 
A5CR5116 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,DO-35 12969 NDP0263 (lN4152) 

I A5CR5118 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,DO-35 12969 NDP0263 (lN4152) 
A5CR5211 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,DO-35 12969 NDP0263 (1 N4152) 

A5CR5214 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,DO-35 12969 NDP0263 (lN4152) 

I 
A505017 151-0301-00 TRANSISTOR:SILlCON,PNP 27014 2N2907A 
A505056 151-0302-00 TRANSISTOR:SILICON,NPN 07263 S038487 
A505057 151-0281-00 TRANSISTOR: SILlCON,NPN 03508 X16P4039 
A505241 151-0301-00 TRANSISTOR:SILICON,PNP 27014 2N2907A 

A505257 151-0281-00 TRANSISTOR:SILlCON,NPN 03508 X16P4039 

I A505258 151-0302-00 TRANSISTOR:SILlCON,NPN 07263 S038487 
A5R5005 315-0102-00 RES.,FXD,CMPSN:1 K OHM,5%,0.25W 57668 NTR25JE01 KO 
A5R5006 315-0102-00 RES.,FXD,CMPSN:1 K OHM,5%,0.25W 57668 NTR25JE01 KO 

I 
A5R5007 315-0102-00 RES.,FXD,CMPSN:1 K OHM,5%,0.25W 57668 NTR25JE01 KO 
A5R5015 315-01 03-00 RES.,FXD,CMPSN:10K OHM,5%,0.25W 57668 NTR25J-E10KO 
A5R5018 315-0331-00 RES.,FXD,CMPSN:330 OHM,5%,0.25W 57668 NTR25J-E330E 

A5R5041 315-0161-00 RES.,FXD,CMPSN:l60 OHM,5%,0.25W 57668 NTR25J-E 160E 

I. A5R5042 315-0332-00 RES.,FXD,CMPSN:3.3K OHM,5%,0.25W 57668 NTR25J-E03K3 
A5R5051 315-0241-00 RES.,FXD,CMPSN:240 OHM,5%,0.25W 57668 NTR25J-E 240E 
A5R5052 315-0162-00 RES.,FXD,CMPSN: 1.6K OHM,5%,0.25W 57668 NTR25J-E 1 K6 
A5R5053 315-0821-00 RES.,FXD,CMPSN:820 OHM,5%,0.25W 57668 NTR25J-E 820E 

I 
A5R5055 315-0473-00 RES.,FXD,CMPSN:47K OHM,5%,0.25W 57668 NTR25J-E47KO 

A5R5111 315-0102-00 RES.,FXD,CMPSN:1K OHM,5%,0.25W 57668 NTR25JE01 KO 
A5R5114 315-0472-00 RES.,FXD,CMPSN:4.7K OHM,5%,0.25W 57668 NTR25J-E04K7 
A5R5117 315-0331-00 RES.,FXD,CMPSN:330 OHM,5%,0.25W 57668 NTR25J-E330E 

I A5R5135 315-0621-00 RES.,FXD,CMPSN:620 OHM,5%,0.25W 57668 NTR25J-E620E 
A5R5145 315-0621-00 RES.,FXD,CMPSN:620 OHM,5%,0.25W 57668 NTR25J-E620E 
A5R5211 315-0302-00 RES.,FXD,CMPSN:3K OHM,5%,0.25W 57668 NTR25J-E03KO 

I 
A5R5212 315-0472-00 RES.,FXD,CMPSN:4.7K OHM,5%,0.25W 57668 NTR25J-E04K7 
A5R5213 315-0362-00 RES.,FXD,CMPSN:3.6K OHM,5%,0.25W 57668 NTR25J-E 3K6 
A5R5214 315-0751-00 RES.,FXD,CMPSN:750 OHM,5%,0.25W 57668 NTR25J-E750E 
A5R5235 315-0621-00 RES.,FXD,CMPSN:620 OHM,5%,0.25W 57668 NTR25J-E620E 
A5R5236 315-0103-00 RES.,FXD,CMPSN:10K OHM,5%,0.25W 57668 NTR25J-E10KO 

I A5R5237 315-0472-00 RES.,FXD,CMPSN:4.7K OHM,5%,0.25W 57668 NTR25J-E04K7 

A5R5238 315-0821-00 RES.,FXD,CMPSN:820 OHM,5%,0.25W 57668 NTR25J-E 820E 
A5R5245 315-0621-00 RES.,FXD,CMPSN:620 OHM,5%,0.25W 57668 NTR25J-E620E 

I 
A5R5251 315-0241-00 RES.,FXD,CMPSN:240 OHM,5%,0.25W 57668 NTR25J-E 240E 
A5R5252 315-0162-00 RES.,FXD,CMPSN:1.6K OHM,5%,0.25W 57668 NTR25J-E 1 K6 
A5R5253 315-0161-00 RES.,FXD,CMPSN:160 OHM,5%,0.25W 57668 NTR25J-E 160E 
A5R5254 315-0332-00 RES.,FXD,CMPSN:3.3K OHM,5%,0.25W 57668 NTR25J-E03K3 

I 
A5R5255 315-0473-00 RES.,FXD,CMPSN:47K OHM,5%,0.25W 57668 NTR25J-E47KO 
A5S5210 260-1944-00 SWITCH,PUSH:5 BTN,2 POLE, VERTICAL MODE 59821 2KBB0500001219 
A5U5235 156-0652-02 MICROCIRCUIT,DI:OUAD 2-INPUT EXCL NOR GATE 01295 SN74LS266NP3 

I .-
I REV AUG 1985 8-25 

Scan by Zenith



Replaceable Electrical Parts-465B Service I (SN B060000 & UP) 

Tektronix Serial/Model No. Mfr .1 
Com~nent No. Part No. Eff Dscont Name & Description Code Mfr Part Number 

A6 670-6001-00 CKT BOARD ASSY:TIMING 80009 670-6001-00 I 
A6C6001 281-0763-00 CAP.,FXD,CER DI:47PF,10%,l00V 04222 MA 101 A470KAA 
A6CS002 281-0096-00 CAP.,VAR,AIR DI:5.5-18PF,350V 33095 53-717-029A5.5 I ASCS015 281-0089-00 CAP.,VAR,CER DI:2-BPF,350V 59660 538-006-A2-8 
A6CS01S 283-0331-00 CAP.,FXD,CER DI:43PF,2"/o,l00V 59660 OB0553SCOG0-430G 

A6C6020 (MATCHED SET WITH A6C6105) 

I ASCS033 281-0n3-00 CAP.,FXD,CER DI:0.1UF,20%,50V 04222 MA201C103KAA 
A6CS041 281-0089-00 CAP.,VAR,CER DI:2-BPF,350V 59660 538-006-A2-8 
A6CS043 283-0331-00 CAP.,FXD,CER DI:43PF,2%,l00V 59660 080553SCOG0-43OG 
A6CS105 295-0175-00 CAP"SET,MTCHD:O.l UF,9.95UF,985PF,O.2"/o 80009 295-0175-00 
A6CSll0 (MATCHED SET WITH A6C6105) I A6C6112 283-0645-00 CAP.,FXD,MICA D:790PF,l%,l00V 00853 Dl53F791FO 
A6CS121 290-0245-00 CAP.,FXD,ELCTLT:l.5UF,10%,10V 56289 150D155X9010A2 
ASCS122 283-0239-00 CAP.,FXD,CER DI:0.022UF,10%,50V 72982 8121 N0B3X7R0223K 

I ASCS135 (PART OF A6C140) 
ASCS140 295-0157-00 CAP .,SET,MTCHD:O.l UF,l UF,998PF 80009 295-0157-00 
ASCS225 (PART OF A6C140) 

ASCRSl13 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,DO-35 129S9 NDP02S3 (lN4152) I ASCRS218 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,DO-35 129S9 NDP0263 (lN4152) 
ASCRS219 152-0141-02 SEMICOND DVC,DI:SW.SI,30V,150MA,30V.DO-35 12969 NDP0263 (1 N4152) 
ASOS032 151-0190-00 TRANSISTOR:NPN,SI,TO-92 04713 SPS79S9 
ASOS034 151-0302-00 TRANSISTOR:SILICON.NPN 07263 S038487 

I AS0603S 151-0302-00 TRANSISTOR:SILICON,NPN 07263 S038487 

A6QS215 151-018B-OO TRANSISTOR: PNP,SI, TO-92 04713 SPSS8S8 
ASRSOOl 315-0101-00 RES.,FXD,CMPSN:l00 OHM.5%,O.25W 57668 NTR25J-E 100E 
ASR6002 323-0498-04 RES.,FXD,FILM:l.5M OHM,O.1%.0.50W 91637 HFF129D15003B .1 A6R6004 323-0481-04 RES.,FXD,FILM:1M OHM,O.1%,O.50W 91637 MFF122SD100038 
ASRS006 321-0648-04 RES.,FXD,FILM:500K OHM,O.1%,O.125W 91637 CMF11021SD50002B 
A6RS008 321-061 B-04 RES.,FXD,FILM:250K OHM,O.1%,O.125W 24546 NC55 2502 8 

ASRS010 321-0414-04 RES.,FXD,FILM:200K OHM.0.1%.0.125W 91637 CMF5511SD20002B I A6R6011 311-1915-00 RES.,VAR,NONWIR:20K OHM,10%,O.50W 73138 72-196-0 
A6RS012 321-01S9-00 RES.,FXD,FILM:5S2 OHM,1 %,O.125W 91637 CMF5511SG562ROF 
ASRS012 (STANDARD ONLY. SEE DM44 MANUAL FOR 
ASR6012 (ALTERNATE VALUE) I A6R6013 321-0385-04 RES .• FXD.FILM:l00K OHM,O.1%,O.125W 91637 MFFl 81601 00028 

ASRS014 321-0756-04 RES.,FXD.FILM:50K OHM.O.l %,O.125W 91637 MFFl 81SD50001 8 
ASR6017 321-0986-07 RES.,FXD.FILM:25K OHM.O.l %.0.125W 91637 MFF181SC25001B 

I ASRS018 321-0380-00 RES .• FXD,FILM:88.7K OHM.1%,O.125W 91637 MFF1 81SG88701 F 
A6R6019 321-0156-00 RES.,FXD.FILM:4120HM,1%.0.125W 91S37 CMF5511SG412ROF 
ASRS019 (STANDARD ONLY. SEE DM44 MANUAL FOR 
ASRS019 (ALTERNATE VALUE) 

A6RS020 321-0790-00 RES .• FXD.FILM:990K OHM.1%,O.125W 14298 AME55D9903F I ASRS021 321-0983-00 RES .• FXD,FILM:4.5M OHM.1 %.0.125W 91637 CM11021SG45003F 
A6R6022 321-0296-00 RES .• FXD.FILM:11.8K OHM.1·"'.0.125W 91637 MFF181SG11801F 
A6RS026 323-0498-04 RES.,FXD.FILM:1.5M OHM,O.1%,O.50W 91637 HFF129D150038 

I A6RS027 323-0481-04 RES .• FXD,FILM:1M OHM.0.l%,O.50W 91637 MFF122SD10003B 
A6R6032 321-0648-04 RES .• FXD.FILM :500K OHM.O.l %.0.125W 91637 CMFll021SD50002B 

A6RS033 321-0618-04 RES .. FXD.FILM:250K OHM,O.1%.O.125W 2454S NC55 2502 8 
A6RS034 321-0414-04 RES .• FXD.FILM:200K OHM.0.l%.0.125W 91637 CMF5511SD20002B I ASRS035 321-0385-04 RES .• FXD.FILM:100K OHM.0.l%.0.125W 91637 MFF181SD10002B 
ASRS03S 321-0756-04 RES.,FXD,FILM:50K OHM.0.1%.0.125W 91637 MFF181SD50001B 
ASRS037 321-0986-07 RES.,FXD,FILM:25K OHM,O.1%.0.125W 91637 MFF181SC25001B 
ASR6038 321-0383-00 RES .• FXD.FILM:95.3K OHM.l %,O.125W 91637 MFF181SG95301 F 

I 
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I· 
I. 
I Component No. 

Tektronix Serial/Model No. 
Part No. Eft Dscont 

A6R6044 315-0473-00 
A6R6045 

I A6R6046 
A6R6047 
A6R6052 

321-0262-00 
321-0496-00 
321-0431-00 
311-1245-00 

A6R6053 311-1245-00 

I A6R6054 
A6R6056 

321-0458-00 
315-0472-00 

A6R6060 315-0331-00 
A6R6114 321-0338-00 

I A6R6115 
A6R6123 

321-0429-00 
321-0481-00 

A6R6152 311-1238-00 

I 
A6R6155 
A6R6212 
A6R6213 

315-0561-00 
315-0302-00 

A6R6217 315-0682-00 
A6S6111 

I A6S6155 
A6S6205 260-1422-00 
A6S6260 260-1945-00 

I 
A6VR6057 
A6VR6058 

152-0395-00 
152-0166-00 

I. 
I 
I 
I 
I 
I 
I 

I. 
I 
I REV AUG 1985 

Replaceable Electrical Parts-465B Service 
(SN B060000 & UP) 

Mfr 
Name & Description Code Mfr Part Number 

RES.,FXD,CMPSN:47K OHM,50/0,O.25W 57668 NTR25J-E47KO 
RES.,FXD,FILM:5.23K OHM,l0/0,O.125W 91637 MFF1816G52300F 
RES.,FXD,FILM:1.43M OHM,l0/0,O.125W 91637 HFF1813G14303F 
RES.,FXD,FILM:301K OHM,l0/0,O.125W 91637 MFF1816G30102F 
RES.,VAR,NONWIR:10K OHM,10%,O.50W 73138 72-28-0 
RES.,VAR,NONWIR:10K OHM,100/0,O.50W 73138 72-28-0 

RES.,FXD,FILM:576K OHM,l0/0,O.125W 91637 MFF1816G57602F 
RES.,FXD,CMPSN:4.7K OHM,5%,O.25W 57668 NTR25J-E04K7 
RES.,FXD,CMPSN:330 OHM,5%,O.25W 57668 NTR25J-E330E 
RES.,FXD,FILM:32.4K OHM,l0/0,O.125W 91637 MFF1816G32401 F 
RES.,FXD,FILM:287K OHM,l%,O.125W 91637 MFF1816G28702F 
RES.,FXD,FILM:1M OHM,l0/0,O.125W 91637 CMF55116G10003F 

RES.,VAR,NONWIR:5K OHM,lO"1o,O.50W 73138 72-27-0 
(SEE CHASSIS PARTS) 
RES.,FXD,CMPSN:560 OHM,50/0,O.25W 57668 NTRERJ-E 560E 
RES.,FXD,CMPSN:3K OHM,5%,O.25W 57668 NTR25J-E03KO 
RES.,FXD,CMPSN:6.8K OHM,5%,O.25W 57668 NTR25J-E06K8 
(SEE CHASSIS PARTS) 

(SEE CHASSIS PARTS) 
SWITCH,PUSH:3 STA,INTERLOCK 59821 EKBC030000594 
SWITCH,PUSH:3 BTN,2 POLE,l BTN BLANK 80009 260-1945-00 
SEMICOND DEVICE:ZENER,O.4W,4.3V,5% 14552 TD332317 
SEMICOND DEVICE:ZENER,O.4W,6.2V,5% 04713 SZl1738RL 

8-27 

Scan by Zenith



Replaceable Electrical Parts-465B Service I (SN B06oo00 & UP) 

Tektronix Serial/Model No. Mfr •• Component No. Part No. Eft Dscont Name & DescriEtion Code Mfr Part Number 

A7 670-6000-00 CKT BOARD ASSY:TRIGGER GEN & SWEEP LOGIC 80009 670-6000-00 I 
A7 670-6000-01 CKT BOARD ASSY:TRIGGER GEN & SWEEP LOGIC 80009 670-6000-01 
A7 (OPTION 05 ONLY) 

A7C7006 281-0603-00 CAP.,FXD,CER DI:39PF,5%,500V 59660 308-000COG0390J I A7C7008 281-0579-00 CAP.,FXD,CER DI:21 PF,5%,500V 59660 301 OOOCOG021 OJ 

A7C7018 281-0815-00 CAP.,FXD,CER DI:0.D27UF,20%,50V 72982 8005D9AABW5R273M 

I A7C7019 281-0759-00 CAP.,FXD,CER DI:22PF,lO"Io,looV 96733 R2735 
A7C7025 281-0773-00 CAP.,FXD,CER DI:0.1 UF,20"/o,50V 04222 MA201 C1 03KAA 
A7C7027 281-0773-00 CAP.,FXD,CER DI:0.1 UF,20"Io,50V 04222 MA201 C1 03KAA 
A7C7028 281-0773-00 CAP.,FXD,CER DI:0.1 UF,20"/o,50V 04222 MA201C103KAA 
A7C7052 290-0183-00 CAP.,FXD,ELCTLT:1UF,lO"Io,35V 90201 TAC105K035P02 I A7C7107 281-0592-00 CAP.,FXD,CER DI:4.7PF,+1-0.5PF,500V 59660 301oooCOH0479D 
A7C7107 (OPTION 05 ONLY) 
A7C7108 281-0813-00 CAP.,FXD CER DI:0.047UF,20"Io,50V 96733 R2980 

I A7C7116 281-0814-00 CAP.,FXD,CER DI:1ooPF,lO"Io,looV 04222 GC101A101K 
A7C7127 290-0808-00 CAP.,FXD,ELCTLT:2.7UF,lO"/o,20V 05397 T3228275K020AS 
A7C7128 281-0759-00 CAP.,FXD,CER DI:22PF, 1 0"/0,1 OOV 96733 R2735 

A7C7134 281-0773-00 CAP.,FXD,CER DI:0.1UF,20%,50V 04222 MA201 C1 03KAA I A7C7158 281-0775-00 CAP.,FXD,CER DI:0.1 UF,20"/o,50V 04222 MA205E104MAA 
A7C7165 281-0814-00 CAP.,FXD,CER DI: 1 ooPF,l 0"/0,1 OOV 04222 GC101A101K 
A7C7174 281-0786-00 CAP.,FXD,CER DI:150PF,lO"Io,looV 04222 MA101A151KAA 
A7C7182 281-0547-00 CAP.,FXD,CER DI:2.7PF,lO"/o,500V 04222 7oo1-COJ-2R7C 

I A7C7187 281-0547-00 CAP.,FXD,CER DI:2.7PF,10%,500V 04222 7oo1-COJ-2R7C 

A7C7188 281-0775-00 CAP.,FXD,CER DI:0.1 UF,20"/o,50V 04222 MA205E104MAA 
A7C7196 290-0527-00 CAP.,FXD,ELCTLT:15UF,20"/o,20V 90201 TDC156M020NFL 
A7C7197 290-0527-00 CAP.,FXD,ELCTLT: 15UF,20"Io,20V 90201 TDC156M020NFL .1 A7C7227 281-0773-00 CAP.,FXD,CER DI:0.1 UF,20"/o,50V 04222 MA201C103KAA 
A7C7229 281-0773-00 CAP.,FXD,CER DI:0.1 UF,20%,50V 04222 MA201C103KAA 
A7C7244 290-0808-00 CAP.,FXD,ELCTLT:2.7UF,10%,20V 05397 T3228275K020AS 

A7C7247 290-0808-00 CAP.,FXD,ELCTLT:2.7UF,lO"Io,20V 05397 T3228275K020AS I A7C7263 290-0808-00 CAP.,FXD,ELCTLT:2. 7UF,l 0%,20V 05397 T3228275K020AS 
A7C7265 290-0808-00 CAP.,FXD,ELCTLT:2. 7UF,l 0"/o,20V 05397 T3228275K020AS 
A7C7273 290-0183-00 CAP.,FXD,ELCTLT:1 UF,l 0%,35V 90201 TAC105K035P02 
A7C7286 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 04222 MA205E104MAA 

I A7C7288 290-0527-00 CAP.,FXD,ELCTLT: 15UF,20%,20V 90201 TDC156M020NFL 

A7C7297 281-0775-00 CAP.,FXD,CER DI:0.1 UF,20"k,50V 04222 MA205E104MAA 
A7C7303 290-0808-00 CAP.,FXD,ELCTLT:2.7UF,lO"/o,20V 05397 T3228275K020AS 

I A7C7313 281-0772-00 CAP.,FXD,CER DI:0.0047UF,10%,l00V 04222 MA201C472KAA 

A7C7313 (OPTION 05 ONLY) 
A7C7313 281-0815-00 CAP.,FXD,CER DI:0.027UF,20"/o,50V 72982 8005D9AABW5R273M 

A7C7317 281-0814-00 CAP.,FXD,CER DI:1ooPF,lO"/o,looV 04222 GC101A101K 

A7C7321 281-0773-00 CAP.,FXD,CER DI:0.1 UF,20"/o,50V 04222 MA201C103KAA I A7C7329 281-0759-00 CAP.,FXD,CER DI:22PF,lO"1o,l00V 96733 R2735 
A7C7371 281-0797-00 CAP.,FXD,CER DI:15PF,10%,l00V 04222 MA 1 06A 150KAA 
A7C7376 281-0786-00 CAP.,FXD,CER DI:150PF,lO"/o,looV 04222 MA101A151KAA 
A7C7377 290-0808-00 CAP .. FXD,ELCTLT:2.7UF,lO"/o,20V 05397 T3228275K020AS I A7C7404 281-0579-00 CAP.,FXD,CER DI:21PF,5%,500V 59660 301 000COG021 OJ 

A7C7406 281-0814-00 CAP.,FXD,CER DI:100PF,lO"1o,looV 04222 GC101A101K 
A7C7425 281-0158-00 CAP.,VAR,CER D1 :7-45PF,25V 73899 DVJ-5006 

I A7C7435 283-0116-00 CAP.,FXD,CER DI:820PF,5%,500V 59660 801547B821J 

A7C7442 281-0775-00 CAP.,FXD,CER DI:0.1 UF,20"/o,50V 04222 MA205E104MAA 

A7C7443 281-0773-00 CAP.,FXD,CER DI:0.1 UF,20"10,50V 04222 MA201 C1 03KAA 

A7C7447 281-0773-00 CAP .. FXD,CER DI:0.1 UF,20"/o,50V 04222 MA201 C1 03KAA 

I 
•• 
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I Replaceable Electrical Parts-465B Service 
(SN B060000 & UP) 

I. 
Tektronix Serial/Model No. Mfr 

I Component No. Part No. Eft Dscont Name & Description Code Mfr Part Number 

A7C7449 281-0814-00 CAP.,FXD,CER DI:l00PF,10%,looV 04222 GC101Al01K 

I 
A7C7453 281-0797-00 CAP.,FXD,CER DI:15PF,10%,looV 04222 MA 1 06A 150KAA 
A7C7458 281-0775-00 CAP.,FXD,CER 01:0.1 UF,20%,50V 04222 MA205E104MAA 
A7C7461 281-0814-00 CAP.,FXD,CER DI:l00PF,10%,looV 04222 GC101Al01K 
A7C7471 290-0301-00 CAP.,FXD,ELCTLT:l0UF,10%,20V 56289 150Dl06X9020B2 
A7C7501 281-0592-00 CAP.,FXD,CER DI:4.7PF,+/-O.5PF,500V 59660 301oo0COH0479D 

I A7C7501 (OPTION 05 ONLY) 
A7C7505 281-0207-00 CAP.,VAR,PLSTC:2-18PF,l00V 52769 GXA 18000 
A7C7506 281-0217-00 CAP.,VAR,CER DI:0.5-3.5PF,400V 52763 311908141 

I 
A7C7507 290-0808-00 CAP.,FXD,ELCTLT:2. 7UF,l 0%,20V 05397 T3228275K020AS 
A7C7508 281-0811-00 CAP.,FXD,CER DI:l0PF,10%,100V 96733 R2911 
A7C7511 281-0814-00 CAP.,FXD,CER DI:l00PF,10%,l00V 04222 GC101Al01K 

A7C7511 (OPTION 05 ONLY) 

I A7C7517 281-0759-00 CAP.,FXD,CER DI:22PF,10%,looV 96733 R2735 
A7C7519 281-0812-00 CAP.,FXD,CER DI:l000PF,10%,l00V 04222 MA 101 Cl 02KAA 
A7C7529 281-0122-00 CAP.,VAR,CER DI:2.5-9PF,100V 59660 518-0ooA2.5-9 
A7C7536 281-0775-00 CAP.,FXD,CER DI:0.1UF,20%,50V 04222 MA205El04MAA 

I 
A7C7565 281-0775-00 CAP.,FXD,CER 01:0.1 UF,20%,50V 04222 MA205E104MAA 

A7CR7046 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,DO-35 12969 NDP0263 (lN4152) 
A7CR7072 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,DO-35 12969 NDP0263 (lN4152) 
A7CR7073 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,DO-35 12969 NDP0263 (lN4152) 

I A7CR7078 152-0141-02 SEMICOND DVC,DI: SW ,SI,30V ,150MA,30V ,00-35 12969 NDP0263 (1 N4152) 
A7CR7084 152-0141-02 SEMICOND DVC,DI: SW ,SI,30V ,150MA,30V ,00-35 12969 NDP0263 (lN4152) 
A7CR7085 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,DO-35 12969 NDP0263 (lN4152) 

I. 
A7CR7097 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,3OV,DO-35 12969 NDP0263 (lN4152) 
A7CR7098 152-0141-02 SEMICOND DVC,DI: SW,SI,30V ,150MA,30V ,00-35 12969 NDP0263 (1 N4152) 
A7CR7099 152-0141-02 SEMICOND DVC,DI: SW ,SI,30V ,150MA,30V ,00-35 12969 NDP0263 (lN4152) 
A7CR7120 152-0246-00 SEMICOND DEVICE:SW,SI,40V,2ooMA 14433 WG1537TK 
A7CR7146 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,DO-35 12969 NDP0263 (lN4152) 

I 
A7CR7147 152-0125-01 SEMICOND DEVICE:TUNNEL,4.7MA,18PF 03508 STD704 

A7CR7148 152-0125-01 SEMICOND DEVICE:TUNNEL,4.7MA,18PF 03508 STD704 
A7CR7149 152-0322-00 SEMICOND DEVICE:SILlCON,15V,HOT CARRIER 50434 5082-2672 
A7CR7154 152-0141-02 SEMICOND DVC,DI: SW ,SI,30V ,150MA,30V ,00-35 12969 NDP0263 (lN4152) 

I A7CR7184 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,DO-35 12969 NDP0263 (lN4152) 
A7CR7272 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,DO-35 12969 NDP0263 (lN4152) 
A7CR7277 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,3OV,DO-35 12969 NDP0263 (lN4152) 

I 
A7CR7281 152-0141-02 SEMICOND DVC,DI: SW ,SI,30V ,150MA,30V ,00-35 12969 NDP0263 (1 N4152) 
A7CR7322 152-0246-00 SEMICOND DEVICE:SW,SI,40V,2ooMA 14433 WG1537TK 
A7CR7349 152-0125-01 SEMICOND DEVICE:TUNNEL,4.7MA,18PF 03508 STD704 
A7CR7350 152-0125-01 SEMICOND DEVICE:TUNNEL,4.7MA,18PF 03508 STD704 
A7CR7362 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,DO-35 12969 NDP0263 (lN4152) 

I A7CR7381 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,DO-35 12969 NDP0263 (lN4152) 

A7CR7382 152-0141-02 SEMICOND DVC,DI: SW ,SI,30V,150MA,30V ,00-35 12969 NDP0263 (lN4152) 
A7CR7383 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,DO-35 12969 NDP0263 (lN4152) 

I 
A7CR7385 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,DO-35 12969 NDP0263 (lN4152) 
A7CR7386 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,DO-35 12969 NDP0263 (1 N4152) 
A7CR7387 152-0141-02 SEMICOND DVC,DI: SW,SI,30V ,150MA,30V ,00-35 12969 NDP0263 (1N4152) 
A7CR7449 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,DO-35 12969 NDP0263 (lN4152) 

I A7CR7451 152-0322-00 SEMICOND DEVICE:SILlCON,15V,HOT CARRIER 50434 5082-2672 
A7CR7463 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,DO-35 12969 NDP0263 (lN4152) 
A7CR7464 152-0141-02 SEMICOND DVC,DI: SW ,SI,30V ,150MA,30V ,00-35 12969 NDP0263 (lN4152) 
A7CR7510 152-0246-00 SEMICOND DEVICE:SW,SI,40V,2ooMA 14433 WG1537TK 

I. 
A7CR7510 (OPTION 05 ONLY) 
A7CR7521 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,DO-35 12969 NDP0263 (lN4152) 

A7CR7536 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,DO-35 12969 NDP0263 (lN4152) 

I 
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Replaceable Electrical Parts-4658 Service I (SN 8060000 & UP) 

Tektronix Serial/Model No. Mfr .-Component No. Part No. Eff Dscont Name & Descrietion Code Mfr Part Number 

A7J4541 136-0499-14 CONNECTOR,RCPT,:14 CONTACT 00779 4-380949-4 I 
A7J4571 136-0499-10 CONN,RCPT,ELEC:CKT BD,1 X 10,0.1 SPACING 00779 4-380949-0 
A7L7043 108-0370-00 COIL,RF:0.14UH 80009 108-0370-00 
A7L7137 108-0370-00 COIL,RF:0.14UH 80009 108-0370-00 I A7L7278 108-0538-00 COIL,RF:FIXED,2.7UH 76493 JWM#B7059 
A7L7341 108-0370-00 COIL,RF:0.14UH 80009 108-0370-00 

A7L7441 108-0370-00 COIL,RF:0.14UH 80009 1 08-0370-00 

I A7L7525 108-0655-00 COIL,RF:FIXED,75NH 80009 108-0655-00 
A707053 151-0220-03 TRANSISTOR:SILICON,PNP,SEL 04713 SPS6915 
A707055 151-0220-03 TRANSISTOR:SILICON,PNP,SEL 04713 SPS6915 
A707067 151-0232-00 TRANSISTOR:SILlCON,NPN,DUAL 07263 SP12141 
A707074 151-0220-03 TRANSISTOR:SILlCON,PNP,SEL 04713 SPS6915 I A707075 151-0220-03 TRANSISTOR:SILICON,PNP,SEL 04713 SPS6915 
A707076 151-0190-00 TRANSISTOR:NPN,SI,TO-92 04713 SPS7969 
A707083 151-0220-03 TRANSISTOR:SILICON,PNP,SEL 04713 SPS6915 

I A707092 151-0220-03 TRANSISTOR:SILICON,PNP,SEL 04713 SPS6915 
A707093 151-0190-00 TRANSISTOR:NPN,SI,TO-92 04713 SPS7969 
A707095 151-0190-00 TRANSISTOR:NPN,SI,TO-92 04713 SPS7969 

A707124 151-1042-00 SEMICOND DVC SE:MATCHED PAIR FET 22229 S2089 I A707142 151-0221-00 TRANSISTOR:SILICON,PNP 04713 SPS246 
A707143 151-0221-00 TRANSISTOR:SILICON,PNP 04713 SPS246 
A707155 151-0220-03 TRANSISTOR:SILICON,PNP,SEL 04713 SPS6915 
A707174 151-0190-00 TRANSISTOR:NPN,SI,TO-92 04713 SPS7969 

I A707181 151-0190-00 TRANSISTOR:NPN,SI,TO-92 04713 SPS7969 

A707182 151-0190-00 TRANSISTOR:NPN,SI,T0-92 04713 SPS7969 
A707195 151-0190-00 TRANSISTOR:NPN,SI,TO-92 04713 SPS7969 
A707254 151-0220-03 TRANSISTOR:SILICON,PNP,SEL 04713 SPS6915 .1 A707256 151-0220-03 TRANSISTOR:SILICON,PNP,SEL 04713 SPS6915 
A707324 151-1042-00 SEMICOND DVC SE:MATCHED PAIR FET 22229 S2089 
A707344 151-0221-00 TRANSISTOR:SILICON,PNP 04713 SPS246 

A707345 151-0221-00 TRANSISTOR:SILICON,PNP 04713 SPS246 I A707422 151-0441-00 TRANSISTOR:SILlCON,NPN 04713 SRF501 
A707424 151-0441-00 TRANSISTOR:SILlCON,NPN 04713 SRF501 
A707460 151-0220-03 TRANSISTOR:SILICON,PNP,SEL 04713 SPS6915 
A707465 151-0190-00 TRANSISTOR:NPN,SI,TO-92 04713 SPS7969 I A707512 151-1005-00 TRANSISTOR:SILlCON,JFE,N-CHANNEL 27014 F55037 

A707512 (OPTION 05 ONLY) 
A707514 151-0220-03 TRANSISTOR:SILICON,PNP,SEL 04713 SPS6915 

I A707514 (OPTION 05 ONLY) 
A7R7009 315-0334-00 RES.,FXD,CMPSN:330K OHM,5%,O.25W 01121 CB3345 
A7R7014 315-01 04-00 RES.,FXD,CMPSN:1ooK OHM,5%,O.25W 57668 NTR25J-E1ooK 
A7R7020 315-0101-00 RES.,FXD,CMPSN:1oo OHM,5%,O.25W 57668 NTR25J-E 100E 

A7R7024 315-0101-00 RES.,FXD,CMPSN:1oo OHM,5%,O.25W 57668 NTR25J-E 100E I A7R7025 315-0101-00 RES.,FXD,CMPSN:1oo OHM,5%,O.25W 57668 NTR25J-E 100E 
A7R7026 311-1558-00 RES.,VAR,NONWIR:TRMR,20K OHM,O.5W 32997 3352T -1-203 
A7R7027 315-0101-00 RES.,FXD,CMPSN:1oo OHM,5%,O.25W 57668 NTR25J-E 100E 

I A7R7028 315-0681-00 RES.,FXD,CMPSN:680 OHM,5%,O.25W 57668 NTR25J-E680E 
A7R7029 321-0209-00 RES.,FXD,FILM:1.47K OHM,1%,O.125W 91637 MFF1816G14700F 

A7R7032 315-0202-00 RES.,FXD,CMPSN:2K OHM,5%,O.25W 57668 NTR25J-E02KO 
A7R7033 315-0560-00 RES.,FXD,CMPSN:56 OHM,5%,O.25W 57668 NTR25J-E56EO I A7R7034 315-0222-00 RES.,FXD,CMPSN:2.2K OHM,5%,O.25W 57668 NTR25J-E02K2 
A7R7035 315-0682-00 RES.,FXD,CMPSN:6.8K OHM,5%,O.25W 57668 NTR25J-E06K8 
A7R7036 315-0182-00 RES.,FXD,CMPSN: 1.8K OHM,5%,O.25W 57668 NTR25J-E1 K8 
A7R7037 315-0182-00 RES.,FXD,CMPSN: 1.8K OHM,5%,O.25W 57668 NTR25J-E1 K8 .-

I 
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I Replaceable Electrical Parts-465B Service 
(SN B060000 & UP) 

•• Tektronix Serial/Model No. Mfr 

I: Component No. Part No. Eft Dscont Name & Description Code Mfr Part Number 

A7R7038 315-010~ RES.,FXD,CMPSN:l0K OHM,5%,O.25W 57668 NTR25J-El0KO 
A7R7042 311-1558-00 RES.,VAR,NONWIR:TRMR,20K OHM,O.5W 32997 3352T -1-203 

I, A7R7043 315-0101-00 RES.,FXD,CMPSN:l00 OHM,5%,O.25W 57668 NTR25J-E 100E 
A7R7044 315-0274-00 RES.,FXD,CMPSN:270K OHM,5%,O.25W 57668 NTR25J·E270K 
A7R7045 311·1558-00 RES.,VAR,NONWIR:TRMR,20K OHM,O.5W 32997 3352T-l.203 
A7R7046 315-0104-00 RES.,FXD,CMPSN:l00K OHM,5%,O.25W 57668 NTR25J·El00K 

I: A7R7047 315·0330-00 RES.,FXD,CMPSN:33 OHM,5%,O.25W 57668 NTR25J·E 33E 
A7R7048 315-0562-00 RES.,FXD,CMPSN:5.6K OHM,5%,O.25W 57668 NTR25J.E05K6 
A7R7049 315-0390-00 RES.,FXD,CMPSN:390HM,5%,O.25W 57668 NTR25J·E39EO 
A7R7052 321-0200-00 RES.,FXD,FILM:l.18K OHM,l%,O.125W 91637 CMF55116Gl1800F 

I A7R7056 315-0151·00 RES.,FXD,CMPSN:150 OHM,5%,O.25W 57668 NTR25J·E150E 
A7R7057 315-0332-00 RES.,FXD,CMPSN:3.3K OHM,5%,O.25W 57668 NTR25J·E03K3 

A7R7062 315-0101-00 RES.,FXD,CMPSN:l00 OHM,5%,O.25W 57668 NTR25J·E l00E 

I: A7R7063 315-0681-00 RES.,FXD,CMPSN:680 OHM,5%,O.25W 57668 NTR25J.E680E 
A7R7064 315-0752·00 RES.,FXD,CMPSN:7.5K OHM,5%,O.25W 57668 NTR25J·E07K5 
A7R7065 315-0681·00 RES.,FXD,CMPSN:680 OHM,5%,O.25W 57668 NTR25J·E680E 
A7R7066 315-0101·00 RES.,FXD,CMPSN:l00 OHM,5%,O.25W 57668 NTR25J·E 100E 
A7R7068 315-0562·00 RES.,FXD,CMPSN:5.6K OHM,5%,O.25W 57668 NTR25J·E05K6 

I: A7R7069 301-0622-00 RES.,FXD,CMPSN:6.2K OHM,5%,O.50W 01121 EB6225 
A7R7070 315·0102·00 RES.,FXD,CMPSN:1K OHM,5%,O.25W 57668 NTR25JEOl KO 
A7R7077 301-0471-00 RES.,FXD,CMPSN:470 OHM,5%,O.5W 57668 TR50J·E 470E 

I 
A7R7078 301·0471·00 RES.,FXD,CMPSN:470 OHM,5%,O.5W 57668 TR5OJ·E 470E 
A7R7079 321·0155-00 RES.,FXD,FILM:4020HM,l%,O.125W 91637 CMF55116G402ROF 
A7R7084 315-0911-00 RES.,FXD,CMPSN:910 OHM,5%,O.25W 57668 NTR25J·E910E 

A7R7085 315-0221·00 RES.,FXD,CMPSN:220 OHM,5%,O.25W 57668 NTR25J·E220E 

I:e A7R7086 315-0221·00 RES.,FXD,CMPSN:220 OHM,5%,O.25W 57668 NTR25J-E220E 
A7R7087 321-0155-00 RES.,FXD,FILM:4020HM,l%,O.125W 91637 CMF55116G402ROF 
A7R7088 321·0215·00 RES.,FXD,FILM:l.69K OHM,l %,O.125W 91637 MFF1816G16900F 
A7R7097 315-0472-00 RES.,FXD,CMPSN:4.7K OHM,5%,O.25W 57668 NTR25J·E04K7 

I' 
A7R7098 315-0911-00 RES.,FXD,CMPSN:910 OHM,5%,O.25W 57668 NTR25J·E910E 

A7R71 06 315-0754-00 RES.,FXD,CMPSN:750K OHM,5%,O.25W 57668 NTR25J·E 750K 
A7R7108 315·0101-00 RES.,FXD,CMPSN:l00 OHM,5%,O.25W 57668 NTR25J·E 100E 
A7R7111 315-0563-00 RES.,FXD,CMPSN:56K OHM,5%,O.25W 57668 NTR25J·E 56K 

I, A7R7119 321·0481·00 RES.,FXD,FILM:1M OHM,l%,O.125W 91637 CMF55116Gl0003F 
A7R7121 315-0150-00 RES.,FXD,CMPSN:150HM,5%,O.25W 57668 NTR25J·E 15E 
A7R7125 315·0150·00 RES.,FXD,CMPSN:150HM,5%,O.25W 57668 NTR25J·E 15E 

A7R7126 321-0209·00 RES.,FXD,FILM:l.47K OHM,l %,O.125W 91637 MFF1816G14700F 

I A7R7128 315-0390-00 RES.,FXD,CMPSN:39 OHM,5%,O.25W 57668 NTR25J·E39EO 
A7R7132 315-0362·00 RES.,FXD,CMPSN:3.6K OHM,5%,O.25W 57668 NTR25J.E 3K6 
A7R7133 315·0102·00 RES.,FXD,CMPSN: 1 K OHM,5%,O.25W 57668 NTR25JEOl KO 
A7R7134 315-0331·00 RES.,FXD,CMPSN:330 OHM,5%,O.25W 57668 NTR25J·E330E 

I' A7R7135 315-0153-00 RES.,FXD,CMPSN:15K OHM,5%,O.25W 57668 NTR25J·E 15K 

A7R7142 315-0101-00 RES.,FXD,CMPSN:l00 OHM,5%,O.25W 57668 NTR25J·E 100E 
A7R7143 315-0274-00 RES.,FXD,CMPSN:270K OHM,5%,O.25W 57668 NTR25J·E270K 
A7R7145 315-0330-00 RES.,FXD,CMPSN:33 OHM,5%,O.25W 57668 NTR25J·E 33E 

I A7R7147 321·0097·00 RES.,FXD,FILM:loo OHM,l%,O.125W 91637 CMF55116G 1 OOROF 
A7R7149 321·0258-00 RES.,FXD,FILM:4.75K OHM,l%,O.125W 91637 MFF1816G47500F 
A7R7150 323-031 0-00 RES.,FXD,FILM:16.5K OHM.l%,O.50W 75042 CECTO·1652F 

i 

I: 
A7R7152 315-0331·00 RES.,FXD,CMPSN:330 OHM,5%,O.25W 57668 NTR25J·E330E 
A7R7154 315-0681-00 RES.,FXD,CMPSN:680 OHM,5%,O.25W 57668 NTR25J.E680E 
A7R7155 315·0681·00 RES.,FXD,CMPSN:680 OHM,5%,O.25W 57668 NTR25J·E680E 
A7R7157 321·0186-00 RES.,FXD,FILM:8450HM,l%,O.125W 91637 CMF55116G84500F 
A7R7159 315-0270-00 RES.,FXD,CMPSN:27 OHM,5%,O.25W 57668 NTR25J·E 27E 

I' A7R7162 315·0132·00 RES.,FXD,CMPSN: 1.3K OHM,5%,O.25W 57668 NTR25J·EOl K3 

.-
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Tektronix Serial/Model No. Mfr .' Component No. Part No. Eft Dscont Name & Descri[!tion Code Mfr Part Number 

A7R7164 301-0562-00 RES.,FXD,CMPSN:5.6K OHM,5%.0.50W 57668 TR5OJ-E 5K6 I 
A7R7165 315-0561-00 RES .• FXD,CMPSN:560 OHM,5%.0.25W 57668 NTRERJ-E 560E 
A7R7166 321-0206-00 RES .• FXD,FILM:l.37K OHM.l%.0.125W 91637 MFF1816G13700F 
A7R7167 321-0243-00 RES.,FXD.FILM:3.32K OHM.l%,0.125W 91637 MFF1816G33200F I A7R7171 315-0752-00 RES .• FXD.CMPSN:7.5K OHM.5%.0.25W 57668 NTR25J-E07K5 
A7R7173 315-0102-00 RES .• FXD,CMPSN:1K OHM.5%.0.25W 57668 NTR25JEOl KO 

A7R7175 321-0155-00 RES .• FXD,FILM:4020HM.l%.0.125W 91637 CMF55116G402ROF 

I A7R7176 321-0209-00 RES.,FXD,FILM:l.47K OHM,1%,0.125W 91637 MFF1816G14700F 
A7R7177 321-0171-00 RES.,FXD.FILM:590 OHM.l%,0.125W 91637 CMF55116G590ROF 
A7R7178 321-0192-00 RES .• FXD.FILM:9760HM.l%.0.125W 91637 CMF55116G976ROF 
A7R7179 321-0227-00 RES .• FXD.FILM:2.26K OHM.l %.0.125W 91637 MFF1816G22600F 
A7R7184 315-0472-00 RES .• FXD,CMPSN:4.7K OHM,5%.0.25W 57668 NTR25J-E04K7 I A7R7186 321-0192-00 RES .• FXD.FILM:9760HM.l%,0.125W 91637 CMF55116G976ROF 
A7R7187 321-0171-00 RES .• FXD.FILM:590 OHM.l%.0.125W 91637 CMF55116G590ROF 
A7R7188 315-0220-00 RES .• FXD,CMPSN:22 OHM,5%.0.25W 57668 NTR25J-E 22E 

I A7R7192 321-0231-00 RES .• FXD,FILM:2.49K OHM.l%,0.125W 91637 MFF1816G24900F 
A7R7194 321-0264-00 RES .• FXD.FILM:5.49K OHM.l %,0.125W 91637 MFF1816G54900F 
A7R7196 315-0182-00 RES .• FXD.CMPSN:l.8K OHM.5%.0.25W 57668 NTR25J-El K8 

A7R7197 321-0155-00 RES .• FXD,FILM:4020HM,1%,0.125W 91637 CMF55116G402ROF I A7R7208 321-0068-00 RES .• FXD.FILM:49.90HM.l%,0.125W 91637 CMF55116G49R90F 
A7R7213 321-0068-00 RES.,FXD.FILM:49.90HM.l'l'o.0.125W 91637 CMF55116G49R90F 
A7R7218 321-0068-00 RES .• FXD,FILM:49.90HM.l%.0.125W 91637 CMF55116G49R90F 
A7R7224 311-1558-00 RES .• VAR,NONWIR:TRMR.20K OHM,0.5W 32997 3352T -1-203 

I A7R7226 315-0202-00 RES .. FXD.CMPSN:2K OHM.5%,0.25W 57668 NTR25J-E02KO 

A7R7228 315-0681-00 RES .• FXD,CMPSN:680 OHM.5%.0.25W 57668 NTR25J-E680E 
A7R7229 315-0101-00 RES.,FXD.CMPSN:loo OHM.5%.0.25W 57668 NTR25J-E 100E 
A7R7232 321-0209-00 RES .• FXD,FILM:l.47K OHM.l%,0.125W 91637 MFF1816G14700F .1 A7R7233 315-0560-00 RES .• FXD.CMPSN:56 OHM.5%,0.25W 57668 NTR25J-E56EO 
A7R7234 315-0182-00 RES .• FXD,CMPSN:1.8K OHM,5%.0.25W 57668 NTR25J-El K8 
A7R7235 315-0222-00 RES.,FXD,CMPSN:2.2K OHM.5%,0.25W 57668 NTR25J-E02K2 

A7R7236 315-0682-00 RES .• FXD.CMPSN:6.8K OHM.5%,0.25W 57668 NTR25J-E06K8 I A7R7237 315-0182-00 RES .• FXD.CMPSN:1.8K OHM.5%.0.25W 57668 NTR25J-E1 K8 
A7R7238 315-0103-00 RES .• FXD,CMPSN:l0K OHM.5%.0.25W 57668 NTR25J-E10KO 
A7R7242 311-1558-00 RES .• VAR.NONWIR:TRMR,20K OHM.0.5W 32997 3352T -1-203 
A7R7243 315-0274-00 RES .• FXD.CMPSN:270K OHM.5%,0.25W 57668 NTR25J-E270K 

I A7R7246 311-1558-00 RES .• VAR,NONWIR:TRMR,20K OHM.0.5W 32997 3352T -1-203 

A7R7248 315-0562-00 RES .• FXD.CMPSN:5.6K OHM.5%.0.25W 57668 NTR25J-E05K6 
A7R7253 321-0196-00 RES .• FXD.FILM:1.07K OHM.l%.0.125W 91637 CMF55116G10700F 

I A7R7264 315-0331-00 RES .• FXD,CMPSN:330 OHM.5%.0.25W 57668 NTR25J-E330E 
A7R7267 315-0472-00 RES .• FXD.CMPSN:4.7K OHM.5%.0.25W 57668 NTR25J-E04K7 
A7R7269 315-0331-00 RES .• FXD.CMPSN:330 OHM,5%,0.25W 57668 NTR25J-E330E 
A7R7272 315-0334-00 RES .• FXD.CMPSN:330K OHM.5%,0.25W 01121 CB3345 

A7R7275 315-0102-00 RES .• FXD.CMPSN:1 K OHM,5%.0.25W 57668 NTR25JE01 KO I A7R7276 315-0241-00 RES .• FXD,CMPSN:240 OHM.5%.0.25W 57668 NTR25J-E 240E 
A7R7277 315-0472-00 RES .• FXD,CMPSN:4.7K OHM,5%.0.25W 57668 NTR25J-E04K7 
A7R7281 315-0112-00 RES.,FXD,CMPSN:1.1K OHM.5%.0.25W 57668 NTR25J-E 1K1 

I A7R7283 315-0112-00 RES .• FXD.CMPSN:1.1K OHM.5%,0.25W 57668 NTR25J-E 1 K 1 
A7R7284 315-0162-00 RES.,FXD.CMPSN:1.6K OHM.5%.0.25W 57668 NTR25J-E 1 K6 

A7R7287 315-0220-00 RES .• FXD.CMPSN:22 OHM.5%.0.25W 57668 NTR25J-E 22E 
A7R7297 315-0220-00 RES .• FXD,CMPSN:22 OHM.5%,0.25W 57668 NTR25J-E 22E 

I A7R7305 315-051 0-00 RES.,FXD,CMPSN:51 OHM,5%,0.25W 57668 NTR25J-E51 EO 
A7R7306 315-0820-00 RES .• FXD.CMPSN:82 OHM.5%.0.25W 57668 NTR25J-E82EO 
A7R7308 315-0241-00 RES .• FXD,CMPSN:240 OHM.5%,0.25W 57668 NTR25J-E 240E 
A7R7316 315-0563-00 RES.,FXD,CMPSN:56K OHM.5%.0.25W 57668 NTR25J-E 56K 

.' I 
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A7R7319 315-0101-00 RES.,FXD,CMPSN:loo OHM,5%,0.25W 57668 NTR25J-E 100E 
A7R7325 315-0150-00 RES.,FXD,CMPSN:150HM,5%,0.25W 57668 NTR25J-E 15E 

I A7R7326 315-0101-00 RES.,FXD,CMPSN:l00 OHM,5%,0.25W 57668 NTR25J-E 100E 
A7R7327 315-0150-00 RES.,FXD,CMPSN:150HM,5%,0.25W 57668 NTR25J-E 15E 
A7R7328 315-0270-00 RES.,FXD,CMPSN:27 OHM,5%,0.25W 57668 NTR25J-E 27E 
A7R7329 315-0390-00 RES.,FXD,CMPSN:39 OHM,5%,0.25W 57668 NTR25J-E39EO 

I A7R7342 315-0102-00 RES.,FXD,CMPSN:l K OHM,5%,0.25W 57668 NTR25JEOl KO 
A7R7343 315-0101-00 RES.,FXD,CMPSN:loo OHM,5%,0.25W 57668 NTR25J-E 100E 
A7R7346 315-0330-00 RES.,FXD,CMPSN:33 OHM,5%,0.25W 57668 NTR25J-E 33E 
A7R7347 315-0330-00 RES.,FXD,CMPSN:33 OHM,5%,0.25W 57668 NTR25J-E 33E 

I A7R7348 315-0390-00 RES.,FXD,CMPSN:39 OHM,5%,0.25W 57668 NTR25J-E39EO 
A7R7349 321-0097-00 RES.,FXD,FILM:loo OHM,1%,0.125W 91637 CMF55116Gl00ROF 

A7R7355 315-0471-00 RES.,FXD,CMPSN:470 OHM,5%,0.25W 57668 NTR25J-E470E 

I 
A7R7356 321-0258-00 RES.,FXD,FILM:4.75K OHM,1%,0.125W 91637 MFF1816G47500F 
A7R7357 315-0332-00 RES.,FXD,CMPSN:3.3K OHM,5%,0.25W 57668 NTR25J-E03K3 
A7R7358 315-0151-00 RES.,FXD,CMPSN:150 OHM,5%,0.25W 57668 NTR25J-E150E 
A7R7361 315-0132-00 RES.,FXD,CMPSN:l.3K OHM,5%,0.25W 57668 NTR25J-EOl K3 
A7R7365 315-0102-00 RES.,FXD,CMPSN:l K OHM,5%,0.25W 57668 NTR25JEOl KO 

I A7R7402 321-0790-00 RES.,FXD,FILM:990K OHM,1%,0.125W 14298 AME55D9903F 
A7R7404 321-0450-00 RES.,FXD,FILM:475K OHM,1%,0.125W 91637 CMF55116G47502F 
A7R7406 321-0381-00 RES.,FXD,FILM:90.9K OHM,1%,0.125W 91637 MFF1816G90901F 

I 
A7R7407 315-0270-00 RES.,FXD,CMPSN:27 OHM,5%,0.25W 57668 NTR25J-E 27E 
A7R7408 315-0392-00 RES.,FXD,CMPSN:3.9K OHM,5%,0.25W 57668 NTR25J-E03K9 
A7R7409 315-0470-00 RES.,FXD,CMPSN:47 OHM,5%,0.25W 57668 NTR25J-E47EO 

A7R7409 (OPTION 05 ONLY) 

I. A7R7411 315-0153-00 RES.,FXD,CMPSN:15K OHM,5%,0.25W 57668 NTR25J-E 15K 
A7R7411 (OPTION 05 ONLY) 
A7R7413 321-0496-00 RES.,FXD,FILM:l.43M OHM,1%,0.125W 91637 HFF1813G14303F 
A7R7413 (OPTION 05 ONLY) 

I 
A7R7414 315-0106-00 RES.,FXD,CMPSN:l0M OHM,5%,0.25W 01121 CB1065 

A7R7414 (OPTION 05 ONLY) 
A7R7417 315-0475-00 RES.,FXD,CMPSN:4.7M OHM,5%,0.25W 01121 CB4755 
A7R7417 (OPTION 05 ONLY) 

I 
A7R7417 321-0481-00 RES.,FXD,FILM:1M OHM,1%,0.125W 24546 NA4D1004FOO 
A7R7421 315-0101-00 RES.,FXD,CMPSN:loo OHM,5%,0.25W 57668 NTR25J-E 100E 
A7R7423 311-1260-00 RES.,VAR,NONWIR:250 OHM,10%,0.50W 32997 3329P-L58-251 

A7R7432 315-0270-00 RES.,FXD,CMPSN:27 OHM,5%,0.25W 57668 NTR25J-E 27E 

I A7R7434 315-0200-00 RES.,FXD,CMPSN:20 OHM,5%,0.25W 57668 NTR25J-E 20E 
A7R7435 315-0162-00 RES.,FXD,CMPSN:l.6K OHM,5%,0.25W 57668 NTR25J-E 1 K6 
A7R7436 321-0209-00 RES.,FXD,FILM: 1.47K OHM, 1 %,0.125W 91637 MFF1816G14700F 
A7R7437 315-0362-00 RES.,FXD,CMPSN:3.6K OHM,5%,0.25W 57668 NTR25J-E 3K6 

I 
A7R7439 311-1567-00 RES.,VAR,NONWIR:TRMR,1oo OHM,0.50W 73138 91-89-0 

A7R7441 315-0101-00 RES.,FXD,CMPSN:loo OHM,5%,0.25W 57668 NTR25J-E 100E 
A7R7444 315-0331-00 RES .• FXD,CMPSN:330 OHM,5%,0.25W 57668 NTR25J-E330E 
A7R7445 315-0274-00 RES.,FXD,CMPSN:270K OHM,5%,0.25W 57668 NTR25J-E270K 

I A7R7453 315-0103-00 RES.,FXD,CMPSN:l0K OHM.5%.0.25W 57668 NTR25J-E10KO 
A7R7455 315-0471-00 RES.,FXD,CMPSN:470 OHM,5%,0.25W 57668 NTR25J-E470E 
A7R7456 321-0200-00 RES.,FXD,FILM:1.18K OHM,1%,0.125W 91637 CMF55116G11800F 

I 
A7R7457 315-0270-00 RES .• FXD,CMPSN:27 OHM.5%,0.25W 57668 NTR25J-E 27E 
A7R7458 321-0243-00 RES .• FXD,FILM:3.32K OHM,1%.0.125W 91637 MFF1816G33200F 
A7R7461 321-0201-00 RES.,FXD,FILM: 1.21 K OHM,1%,0.125W 91637 CMF55116G12100F 
A7R7465 315-0822-00 RES.,FXD,CMPSN:8.2K OHM,5%,0.25W 57668 NTR25J-E 8K2 
A7R7471 315-0101-00 RES.,FXD,CMPSN:loo OHM,5%,0.25W 57668 NTR25J-E 100E 

I A7R7503 315-01 00-00 RES.,FXD,CMPSN:l0 OHM,5%.0.25W 57668 NTR25J-E 10EO 

I· 
I 
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Replaceable Electrical Parts-465B Service 
(SN B060000 & UP) 

Tektronix Serial/Model No. 
Component No. Part No. Eff Dscont 

A7R7506 325-0245-00 
A7R7513 315-0472-00 
A7R7513 
A7R7514 315-0472-00 
A7R7514 
A7R7516 315-0104-00 

A7R7519 321-0175-00 
A7R7521 321-0198-00 
A7R7522 315-0430-00 
A7R7525 315-0124-00 
A7R7526 311-0622-00 
A7R7533 321-0198-00 

A7R7534 315-0430-00 
A7R7545 323-0310-00 
A7R7565 315-0274-00 
A7RT7147 307-0124-00 
A7RT7349 307-0124-00 
A7S7015 263-0065-00 

A7S7112 263-0066-00 
A7S7112 263-0070-00 
A7S7112 
A7S7312 263-0068-00 
A7S7415 263-0070-00 
A7S7415 

A7S7415 263-0067-00 
A7U7131 155-0217-00 
A7U7331 155-0217-00 
A7U7375 155-0049-02 
A7VR7047 152-0175-00 
A7VR7145 152-0175-00 

A7VR7256 152-0227-00 
A7VR7275 152-0278-00 
A7VR7346 152-0175-00 
A7VR7446 152-0175-00 
A7VR7520 152-0195-00 
A7W7291 131-0566-00 

A7W7292 131-0566-00 
A7W7293 131-0566-00 

8-34 

Name & Description 

RES.,FXD,FILM:3.32M OHM,l %,O.125W 
RES.,FXD,CMPSN:4.7K OHM,5%,O.25W 
(OPTION 05 ONLY) 
RES.,FXD,CMPSN:4.7K OHM,5%,O.25W 
(OPTION 05 ONLY) 
RES .. FXD,CMPSN:100K OHM,5%,O.25W 

RES.,FXD,FILM:6490HM,l%,O.125W 
RES.,FXD,FILM:l.13K OHM,l%,O.125W 
RES.,FXD,CMPSN:43 OHM,5%,O.25W 
RES.,FXD,CMPSN:120K OHM,5%,O.25W 
RES.,VAR,NONWIR:l00 OHM,10%,O.50W 
RES.,FXD,FILM:l.13K OHM,l%,O.125W 

RES.,FXD,CMPSN:43 OHM,5%,O.25W 
RES.,FXD,FILM:16.5K OHM,l%,O.50W 
RES.,FXD,CMPSN:270K OHM,5%,O.25W 
RES.,THERMAL:5K OHM,10% 
RES.,THERMAL:5K OHM,10% 
SW SL ACTR ASSY:B COUPLING,4 OF 5 POSITION 

SW SL ACTR ASSY:B SOURCE,S OF 6 POSITION 
SW SL ACTR ASSY:A COUPLING,6 OF 6 POSITION 
(OPTION 05 ONLY) 
SW SL ACTR ASSY:A SOURCE,6 OF 6 POSITION 
SW SL ACTR ASSY:A COUPLlNG,6 OF 6 POSITION 
(OPTION 05 ONLY) 

SW SL ACTR ASSY:A COUPLING,4 OF 6 POSITION 
MICROCIRCUIT,LI:PLRT INV & TRIG PICK OFF 
MICROCIRCUIT,LI:PLRT INV & TRIG PICK OFF 
MICROCIRCUIT,DI:SWEEP CONTROL,W/LOCKOUT 
SEMICOND DEVICE:ZENER,O.4W,5.6V,5% 
SEMICOND DEVICE:ZENER,O.4W,5.6V,5% 

SEMICOND DEVICE:ZENER,O.4W,6.2V,5% 
SEMICOND DEVICE:ZENER,O.4W,3V,5% 
SEMICOND DEVICE:ZENER,O.4W,5.6V,5% 
SEMICOND DEVICE:ZENER,O.4W,5.6V,5% 
SEMICOND DEVICE:ZENER,O.4W,5.1V,5% 
BUS CONDUCTOR:DUMMY RES,2.375,22 AWG 

BUS CONDUCTOR:DUMMY RES,2.375,22 AWG 
BUS CONDUCTOR:DUMMY RES,2.375,22 AWG 

Mfr 
Code Mfr Part Number 

91637 CMF55116G33203F 
57668 NTR25J-E04K7 

57668 NTR25J-E04K7 

57668 NTR25J-El00K 

91637 CMF55116G649ROF 
91637 CMF55116G11300F 
57668 NTR25J-E 43E 
57668 NTR25J-E 120K 
32997 3329H-L58-101 
91637 CMF55116Gl1300F 

57668 NTR25J-E 43E 
75042 CECTO-l652F 
57668 NTR25J-E270K 
50157 lD1618 
50157 lD1618 
80009 263-0065-00 

80009 263-0066-00 
80009 263-0070-00 

80009 263-0068-00 
80009 263-0070-00 

80009 263-0067-00 
80009 155-0217-00 
80009 155-0217-00 
80009 155-0049-02 
04713 SZG35008 
04713 SZG35008 

04713 SZ13903 
04713 SZG35009K20 
04713 SZG35008 
04713 SZG35008 
04713 SZl1755 
57668 JWW-0200EO 

57668 JWW-0200EO 
57668 JWW-0200EO 
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Tektronix Serial/Model No. 
Component No. Part No. Eft Dscont 

AB 670-6002-01 

ABBB045 147-0035-00 
ABCB064 290-0536-00 
ABCRB042 152-0141-02 
ABCRB044 152-0141-02 

ABCRB046 152-0141-02 
ABCRB04B 152-0141-02 
ABCRB066 152-0141-02 
ABQB067 151-0301-00 
ABRB033 321-0228-00 
ABRB035 321-0201-00 

ABRB036 315-0363-00 
ABRB054 323-0140-00 
ABRB056 323-0140-00 
ABRB05B 303-0150-00 
ABRB065 321-0062-00 
ABRTB03B 307-0124-00 

ABUB061 156-02B1-00 

REV AUG 1985 

Replaceable Electrical Parts-465B Service 
(SN B060000 & UP) 

Mfr 
Name & Description Code Mfr Part Number 

CKT BOARD ASSY:FAN MOTOR 80009 670-6002-01 

MOTOR. DC: BRUSHLESS.1 0-15VDC.145MA 250BB 1AD3001-0A 
CAP .• FXD.ELCTLT: 10UF.20%.25V 90201 TDC106M025FL 
SEMICOND DVC.DI:SW.SI.30V.150MA.30V.DO-35 12969 NDP0263 (1N4152) 
SEMICOND DVC.DI:SW.SI.30V.150MA.30V.DO-35 12969 NDP0263 (1N4152) 

SEMICOND DVC.DI:SW.SI.30V.150MA.30V.DO-35 12969 NDP0263 (1 N4152) 
SEMICOND DVC.DI: SW .SI.3OV .150MA.30V .DO-35 12969 NDP0263 (1N4152) 
SEMICOND DVC.DI:SW.SI.30V.150MA.30V.DO-35 12969 NDP0263 (1N4152) 
TRANSISTOR:SILICON.PNP 27014 2N2907A 
RES .• FXD.FILM:2.32K OHM.1%.0.125W 24546 CT552321F 
RES .• FXD.FILM:1.21 K OHM.1 %.0.125W 91637 CMF55116G12100F 

RES .• FXD.CMPSN:36K OHM.5%.0.25W 5766B NTR25J-E36KO 
RES .• FXD.FILM:2BO OHM.1 %.0.50W 75042 CECTO-2BOOF 
RES .• FXD.FILM:2BO OHM.1%.0.50W 75042 CECTO-2BOOF 
RES .• FXD.CMPSN:150HM.5%.1W 01121 GB1505 
RES .• FXD.FILM:43.20HM.1%.0.125W 91637 CMF55-116G43R20F 
RES .• THERMAL:5K OHM.10% 50157 10161B 

MICROCIRCUIT.LI:4 TRANSISTOR ARRAY 02735 B9164 
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Replaceable Electrical Parts-465B Service I (SN 8060000 & UP) 

Tektronix Serial/Model No. Mfr .-Component No. Part No. Eft Dscont Name & Description Code Mfr Part Number 

A9 670-6004-00 CKT BOARD ASSY:PROBE CODING 80009 670-6004-00 I 
A9DS9040 150-1063-00 LT EMITIING DI0:YELLOW,585 NM,40 MA 72619 550-0305-804 

I A9DS9060 150-1063-00 LT EMITIING DI0:YELLOW,585 NM,40 MA 72619 550-0305-804 

Al0 670-2279-00 CKT BOARD ASSY:CRT SCALE ILLUMINATION 80009 670-2279-00 I 
Al0DS14086 150-0129-00 LAMP,INCAND:6.3V,2ooMA 08806 21120 
Al0DS14087 150-0129-00 LAMP,INCAND:6.3V,2ooMA 08806 21120 

I 
A12 670-7045-00 CKT BOARD ASSY:TV SYNC SEPARATOR 80009 670-7045-00 

I A12 (OPTION 05 ONLy) 

A12C201 290-0219-00 CAP.,FXD,ELCTLT:5UF,+ 75-1 0%,25V 56289 3OD505G025BA9 

A12C212 283-0177-00 CAP.,FXD,CER DI:1UF,+80-20%,25V 04222 SR302El05ZAA I A12C213 281-0773-00 CAP.,FXD,CER 01:0.1 UF,20%,50V 04222 MA201 Cl 03KAA 
A12C228 283-0698-00 CAP.,FXD,MICA D:390PF,l%,5OOV 09023 CD15FD391 F03 
A12C229 290-0283-00 CAP.,FXD,ELCTLT:0.47UF,lO%,35V 56289 173D474X9035U 
A12C301 290-0219-00 CAP.,FXD,ELCTLT:5UF, + 75-10%,25V 56289 30D505G025BA9 

I A12C305 283-0177-00 CAP.,FXD,CER DI:1UF,+80-20%,25V 04222 SR302El05ZAA 

A12C315 281-0811-00 CAP.,FXD,CER DI:l0PF,lO%,looV 96733 R2911 
A12C316 281-0811-00 CAP.,FXD,CER DI:l0PF,10%,looV 96733 R2911 
A12C321 283-0177-00 CAP.,FXD,CER DI:1UF,+80-20%,25V 04222 SR302El0SZAA .1 A12C323 283-0177-00 CAP.,FXD,CER DI:1UF,+80-20%,25V 04222 SR302E105ZAA 
A12C329 283-0339-00 CAP.,FXD,CER DI:0.22UF.l0%,50V 51642 300 050X5R224K 
A12C334 281-0813-00 CAP.,FXD CER DI:0.047UF,20%,50V 96733 R2980 

A12C401 281-0773-00 CAP.,FXD,CER DI:0.1UF,20%,50V 04222 MA201Cl03KAA I A12C403 283-0167-00 CAP.,FXD,CER DI:0.1UF,10%,looV 72982 8131N145X5R0104K 
A12C404 281-0775-00 CAP.,FXD,CER DI:0.1UF,20"lo,50V 04222 MA205E104MAA 
A12C405 281-0773-00 CAP.,FXD,CER DI:0.1UF,20"lo,50V 04222 MA201Cl03KAA 
A12C425 281-0773-00 CAP.,FXD,CER DI:0.1UF,20"A.,50V 04222 MA201 Cl 03KAA I A12CR112 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,DO-35 12969 NDP0263 (1 N4152) 

A12CR310 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,DO-35 12969 NDP0263 (lN4152) 
A12CR311 152-0141-02 SEMICOND DVC,DI:SW ,SI,30V, 150MA,30V ,00-35 12969 NDP0263 (1 N4152) 

I A12CR333 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,DO-35 12969 NDP0263 (1 N4152) 
A12CR404 152-0141-02 SEMICOND DVC,DI:SW,SI,30V, 150MA,30V,DO-35 12969 NDP0263 (lN4152) 
A12CR408 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V,DO-35 12969 NDP0263 (lN4152) 
A120222 151-0190-00 TRANSISTOR:NPN,SI,TO-92 04713 SPS7969 

A120321 151-0190-00 TRANSISTOR:NPN,SI,TO-92 04713 SPS7969 I A120325 151-0220-00 TRANSISTOR:PNP,SI,T0-92 07263 S036228 
A120328 151-0190-00 TRANSISTOR:NPN,SI,TO-92 04713 SPS7969 
A120331 151-0190-00 TRANSISTOR:NPN,SI,TO-92 04713 SPS7969 

I A12R101 315-0102-00 RES.,FXD,CMPSN: 1 K OHM,5%,O.25W 57668 NTR25JE01 KO 
A12R102 315-0103-00 RES.,FXD,CMPSN:10K OHM,5%,O.25W 57668 NTR25J-E10KO 

A12R110 315-01 06-00 RES.,FXD,CMPSN:10M OHM,5%,O.25W 01121 CB1065 
A12R113 315-0105-00 RES.,FXD,CMPSN: 1 M OHM,5%,0.25W 57668 NTR255-E 1M I A12Rl15 315-0103-00 RES.,FXD,CMPSN:10K OHM,5%,0.25W 57668 NTR25J-E10KO 
A12R124 315-0103-00 RES.,FXD,CMPSN: 1 OK OHM.5%,O.2SW 57668 NTR25J-E10KO 
A12R204 315-0751-00 RES.,FXD,CMPSN:750 OHM,5%,0.25W 57668 NTR25J-E750E 
A12R206 315-0100-00 RES.,FXD,CMPSN:10 OHM,5%,O.25W 57668 NTR25J-E 10EO 

I 
•• 
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I. 
I Component No. 

Tektronix Serial/Model No. 
Part No. Eft Dscont 

A12R207 315-01 00-00 

I 
A12R221 
A12R222 
A12R224 
A12R225 

315-0222-00 
315-0103-00 
315-0103-00 
315-0123-00 

A12R226 315-0122-00 

I A12R232 
A12R233 

315-0242-00 
315-0203-00 

A12R304 315-0302-00 
A12R307 

I A12R308 
A12R310 

~15-0123-00 
315-0123-00 
315-0124-00 

A12R311 315-0123-00 

I 
A12R317 
A12R318 
A12R321 

315-0433-00 
315-0684-00 
315-0243-00 

A12R322 315-0682-00 
A12R324 315-0242-00 

I A12R325 
A12R326 

315-0302-00 
315-0123-00 

A12R327 315-0222-00 

I 
A12R328 
A12R331 
A12R332 

315-0433-00 
315-0433-00 
315-0243-00 

A12R401 315-0104-00 

I. A12R402 
A12R403 
A12R404 

315-0103-00 
315-0104-00 
315-01 03-00 

A12R405 315-0473-00 

I 
A12R406 

A12R407 

315-0152-00 

315-01 03-00 
A12R408 315-0202-00 
A12R409 315-0202-00 

I A12R425 
A12U126 
A12U129 

315-0125-00 
156-0366-02 
156-0366-02 

I 
A12U227 
A12U315 
A12U438 

156-0704-00 
156-0136-00 
156-1152-01 

A12U453 156-0515-02 
A12VR211 152-0226-00 

I 
I 
I 

I. 
I 
I REV AUG 1985 

Replaceable Electrical Parts-465B Service 
(SN 8060000 & UP) 

Mfr 
Name & Description Code Mfr Part Number 

RES.,t=XD,CMPSN:10 OHM,5%,O.25W 57668 NTR25J-E 10EO 
RES.,FXD,CMPSN:2.2K OHM,5%,O.25W 57668 NTR25J-E02K2 
RES.,FXD,CMPSN:10K OHM,5%,O.25W 57668 NTR25J-E10KO 
RES.,FXD,CMPSN:10K OHM,5%,O.25W 57668 NTR25J-E10KO 
RES.,FXD,CMPSN:12K OHM,5%,O.25W 57668 NTR25J-E12KO 
RES.,FXD,CMPSN:1.2K OHM,5%,O.25W 57668 NTR25J-E01 K2 

RES.,FXD,CMPSN:2.4K OHM,5%,O.25W 57668 NTR25J-E02K4 
RES.,FXD,CMPSN:20K OHM,5%,O.25W 57668 NTR25J-E20KO 
RES.,FXD,CMPSN:3K OHM,5%,O.25W 57668 NTR25J-E03KO 
RES.,FXD,CMPSN:12K OHM,5%,O.25W 57668 NTR25J-E12KO 
RES.,FXD,CMPSN:12K OHM,5%,O.25W 57668 NTR25J-E12KO 
RES.,FXD,CMPSN:120K OHM,5%,O.25W 57668 NTR25J-E 120K 

RES.,FXD,CMPSN:12K OHM,5%,O.25W 57668 NTR25J-E12KO 
RES.,FXD,CMPSN:43K OHM,5%,O.25W 57668 NTR25J-E043K 
RES.,FXD,CMPSN:680K OHM,5%,O.25W 01121 CB6845 
RES.,FXD,CMPSN:24K OHM,5%,O.25W 57668 NTR25J-E24KO 
RES.,FXD,CMPSN:6.8K OHM,5%,O.25W 57668 NTR25J-E06K8 
RES.,FXD,CMPSN:2.4K OHM,5%,O.25W 57668 NTR25J-E02K4 

RES.,FXD,CMPSN:3K OHM,5%,O.25W 57668 NTR25J-E03KO 
RES.,FXD,CMPSN:12K OHM,5%,O.25W 57668 NTR25J-E12KO 
RES.,FXD,CMPSN:2.2K OHM,5%,O.25W 57668 NTR25J-E02K2 
RES.,FXD,CMPSN:43K OHM,5%,O.25W 57668 NTR25J-E043K 
RES.,FXD,CMPSN:43K OHM,5%,O.25W 57668 NTR25J-E043K 
RES.,FXD,CMPSN:24K OHM,5%,O.25W 57668 NTR25J-E24KO 

RES.,FXD,CMPSN:100K OHM,5%,O.25W 57668 NTR25J-E100K 
RES.,FXD,CMPSN:10K OHM,5%,O.25W 57668 NTR25J-E10KO 
RES.,FXD,CMPSN:100K OHM,5%,O.25W 57668 NTR25J-E100K 
RES.,FXD,CMPSN: 1 OK OHM,5%,O.25W 57668 NTR25J-E10KO 
RES.,FXD,CMPSN:47K OHM,5%,O.25W 57668 NTR25J-E47KO 
RES.,FXD,CMPSN:1.5K OHM,5%,O.25W 57668 NTR25J-E01 K5 

RES.,FXD,CMPSN:10K OHM,5%,O.25W 57668 NTR25J-E10KO 
RES.,FXD,CMPSN:2K OHM,5%,O.25W 57668 NTR25J-E02KO 
RES.,FXD,CMPSN:2K OHM,5%,O.25W 57668 NTR25J-E02KO 
RES.,FXD,CMPSN:1.2M OHM,5%,O.25W 57668 NTR25J-E 1 M2 
MICROCIRCUIT,DI:DUAL D FLIP-FLOP,SCREENED 02735 CD4013BFX 
MICROCIRCUIT,DI:DUAL D FLIP-FLOP,SCREENED 02735 CD4013BFX 

MICROCIRCUIT,L1:PHASE LOCK LOOP 04713 MC14046CP 
MICROCIRCUIT,LI:OPNL AMPL 02735 CA 3030 
MICROCIRCUIT,DI:PRCN RETRIGGERABLE,BURN-IN 80009 156-1152-01 
MICROCIRCUIT,DI:TRIPLE 3-CHAN MUX,SEL 80009 156-0515-02 
SEMICOND DEVICE:ZENER,O.4W,5.1V,5% 14552 TD381 0980 
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Replaceable Electrical Parts-465B Service I (SN B06oo00 & UP) 

Tektronix Serial/Model No. Mfr .-Com~nent No. Part No. Eft Dscont Name & Descri~tion Code Mfr Part Number 

A14 670-2744-01 CKT BOARD ASSY:INVERTER 80009 670-2744-01 I 
A14 (OPTION 7 ONLY) 

A14Cl601 290-0667-00 CAP.,FXD,ELCTLT:330UF,+ 75-1 O"lo,50V 56289 5000158 I A14Cl603 283-0178-00 CAP.,FXD,CER DI:0.1UF,+80-20"lo,l00V 04222 ADVISE 
A14C1605 290-0531-00 CAP.,FXD,ELCTLT:l00UF,20"lo,10V 90201 TOCl 07MOl OWLC 

A14C1609 283-0178-00 CAP.,FXD,CER DI:0.1UF,+80-20"lo,l00V 04222 ADVISE 

I A14C1614 290-057~ CAP.,FXD,ELCTLT:2.7UF,20"lo,50V 56289 196D275X0050JA 1 
A14C1622 290-0~ CAP.,FXD,ELCTLT:330UF,20"lo,,6V 90201 TDC337M006WLD 
A14C1626 290-0528-00 CAP.,FXD,ELCTLT:15UF,20"lo,50V 56289 196D156X0050PE4 
A14C1652 283-0110-00 CAP.,FXD,CER DI:0.OO5UF,+80-20"10,150V 59660 855-547 -E-502Z 
A14C1654 283-011 0-00 CAP.,FXD,CER DI:0.005UF, +80-20"10,150V 59660 855-547 -E-502Z I A14Cl662 283-0110-00 CAP.,FXD,CER DI:0.005UF,+80-20"10,150V 59660 855-547-E-502Z 
A14C1664 283-011 0-00 CAP.,FXD,CER DI:0.005UF,+80-20"10,150V 59660 855-547 -E-502Z 
A14CRl601 152-0198-00 SEMICOND DEVICE:SILICON,200V,3A 03508 lN5624 

I A14CR1624 152-0333-00 SEMICOND DVC DI:SW,SI,55V,200MA,D0-35 03508 DJ2011 
A14CR1625 152-0107-00 SEMICOND DEVICE:SILICON,400V,400MA 12969 G727 
A14CR1626 152-0107-00 SEMICOND DEVICE:SILICON,400V,400MA 12969 G727 

A14CR1627 152-0107-00 SEMICOND DEVICE:SILlCON,400V,400MA 12969 G727 I A14CR1628 152-0107-00 SEMICOND DEVICE:SILlCON,400V,400MA 12969 G727 
A14CRl632 152-~ SEMICOND DVC DI:SW,SI,55V,200MA,D0-35 03508 DJ2011 
A14CRl634 152-0333-00 SEMICOND DVC DI:SW,SI,55V,200MA,D0-35 03508 DJ2011 
A14CRl643 152-0198-00 SEMICOND DEVICE:SILICON,200V,3A 03508 lN5624 

I A1401606 151-0301-00 TRANSISTOR:SILlCON,PNP 27014 2N2907A 

A1401608 151-0301-00 TRANSISTOR:SILICON,PNP 27014 2N2907A 
A1401622 151-0302-00 TRANSISTOR:SILlCON,NPN 07263 S038487 
A1401626 151-0506-00 SCR:SILICON 03508 Cl06B2X283 .1 A1401642 151-0302-00 TRANSISTOR:SILICON,NPN 07263 S038487 
A1401644 151-0335-00 TRANSISTOR:SILICON,PNP 04713 SJE917 
A1401652 151-0436-00 TRANSISTOR:SILlCON,NPN 04713 SJE966 

A1401654 151-0436-00 TRANSISTOR:SILlCON,NPN 04713 SJE966 I A1401662 151-0436-00 TRANSISTOR:SILlCON,NPN 04713 SJE966 
A1401664 151-0436-00 TRANSISTOR:SILICON,NPN 04713 SJE966 
A14Rl604 315-0202-00 RES.,FXD,CMPSN:2K OHM,5"1o,O.25W 57668 NTR25J-E02KO 
A14R1605 315-0752-00 RES.,FXD,CMPSN:7.5K OHM,5"1o,O.25W 57668 NTR25J-E07K5 I A14R1607 315-0272-00 RES.,FXD,CMPSN:2.7K OHM,5"1o,O.25W 57668 NTR25J-E02K7 

A14R1609 315-0511-00 RES.,FXD,CMPSN:510 OHM,5"1o,O.25W 57668 NTR25J-E 510E 
A14R1611 315-0511-00 RES.,FXD,CMPSN:510 OHM,5"1o,O.25W 57668 NTR25J-E 510E 

I A14R1613 311-1248-00 RES.,VAR,NONWIR:500 OHM,10"lo,O.50W 73138 72-23-0 
A14R1614 315-0202-00 RES.,FXD,CMPSN:2K OHM,5"1o,O.25W 57668 NTR25J-E02KO 
A14R1617 315-0102-00 RES.,FXD,CMPSN:l K OHM,5"1o,O.25W 57668 NTR25JEOl KO 
A14R1618 315-0101-00 RES.,FXD,CMPSN:l00 OHM,5"1o,O.25W 57668 NTR25J-E 100E 

A14R1622 315-0102-00 RES.,FXD,CMPSN: 1 K OHM,5"1o,O.25W 57668 NTR25JEOl KO I A14R1623 315-0103-00 RES.,FXD,CMPSN:l0K OHM,5"1o,O.25W 57668 NTR25J-E10KO 
A14R1624 315-0302-00 RES.,FXD.CMPSN:3K OHM,5"1o,O.25W 57668 NTR25J-E03KO 
A14R1625 316-0101-00 RES.,FXD,CMPSN:l00 OHM,10"lo,O.25W 01121 CB1011 

I A14R1626 308-0450-00 RES.,FXD,WW:70 OHM,l"1o,3W 91637 RS2B-B70RooF T/R 
A14R1627 315-0271-00 RES.,FXD,CMPSN:270 OHM,5"1o,O.25W 01121 CB2715 

A14Rl631 308-0450-00 RES .. FXD,WW:70 OHM,l"1o,3W 91637 RS2B-B70ROOF T/R 
A14Rl633 311-1501-00 RES.,VAR,NONWIR:20 OHM,10"lo,O.50W 73138 72-37-0 I A14Rl639 315-0153-00 RES.,FXD,CMPSN:15K OHM,5"1o,O.25W 57668 NTR25J-E 15K 
A14Rl640 315-0102-00 RES.,FXD,CMPSN:l K OHM,5"1o,O.25W 57668 NTR25JEOl KO 
A14Rl641 315-0153-00 RES.,FXD,CMPSN:15K OHM,5"1o,O.25W 57668 NTR25J-E 15K 
A14Rl642 315-0470-00 RES.,FXD,CMPSN:47 OHM,5"1o,O.25W 57668 NTR25J-E47EO .-

I 
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I 

I. 
I Component No. 

Tektronix 
Part No. 

A14Rl645 307-0113-00 
A14R1652 308-0459-00 

I A14R1654 
A14R1662 
A14R1664 

308-0459-00 
308-0459-00 
308-0459-00 

A14Tl601 120-0637-00 

I A14T1631 
A14VR1604 

120-0852-00 
152-0306-00 

A14VR1605 152-0306-00 
A14VR1622 152-0241-00 

I A14VR1639 
A14VRl641 

152-0279-00 
152-0279-00 

I 
I 
I 
I. 
I 
I 
I 
I 
I 
I 

I. 
I 
I REV AUG 1985 

Serial/Model No. 
Eft Dscont 

Replaceable Electrical Parts-465B Service 
(SN B060000 & UP) 

Mfr 
Name & Description Code Mfr Part Number 

RES.,FXD,CMPSN:5.1 OHM,5%,0.25W 01121 CB51G5 
RES.,FXD,WW:1.10HM,5%,3W 91637 CW2B-1R100J TR 
RES.,FXD,WW:1.10HM,5%,3W 91637 CW2B-1R100J TR 
RES.,FXD,WW:1.10HM,5%,3W 91637 CW2B-1R10OJ TR 
RES.,FXD,WW:1.10HM,5%,3W 91637 CW2B-1R100J TR 
XFMR,TOROID:5 TURNS BIFILAR 80009 120-0637-00 

XFMR,TOROID:2 WINDINGS 80009 120-0852-00 
SEMICOND DEVICE:ZENER,0.4W,9.1 V,5% 15238 Z5409 
SEMICOND DEVICE:ZENER,0.4W,9.1V,5% 15238 Z5409 
SEMICOND DEVICE:ZENER,0.4W,33V,5% 04713 SZG35009K5 
SEMICOND DEVICE:ZENER,0.4W,5.1V,5% 04713 SZG35010RL 
SEMICOND DEVICE:ZENER,0.4W,5.1V,5% 04713 SZG35010RL 
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Replaceable Electrical Parts-465B Service I (SN B060000 & UP) 

Tektronix Serial/Model No. Mfr •• Com~nent No. Part No. Eft Dscont Name & DescriEtion Code Mfr Part Number 

CHASSIS PARTS I 
C13009 (SELECTED AND ADDED WHEN REOUIRED) 
C13OO9 (OPTION 05 ONLY) I C13009 (0.OPF-O.8PF FOR CORRECT INPUT CAPACITANCE) 
C13009 (OPTION 05 ONLY) 

C13010 281-0064-00 CAP., VAR,PLSTC:0.25-1.5PF,600V 74970 273-0001-101 

I C13012 285-0816-01 CAP.,FXD,PLSTC:0.019UF,10%,600V 80009 285-0816-01 
C13012 285-1055-00 CAP.,FXD,PLSTC:0.2UF,10"I0,400V 80009 285-1 055-00 
C13012 (OPTION 05 ONLY) 
C15101 283-0000-00 CAP.,FXD,CER 01:0.001 UF, + 1 00-0"Io,5OOV 59660 831610Y5U0102P 
C15103 283-0000-00 CAP .,FXD,CER 01:0.001 UF, + 100-0"/o,500V 59660 831610Y5U0102P I C1671 283-0000-00 CAP.,FXD,CER 01:0.001 UF,+ 100-0"/o,500V 59660 83161 OY5U01 02P 
C1671 (OPTION 07 ONLY) 
C1672 283-0263-00 CAP.,FXD,CER DI:0.0022UF,20"/o,3000V 59660 828556Y5R0222M 

I C1672 (OPT 07 ONLY, REMOVE WHEN OPT 04 & 07 USED) 
C1674 283-0263-00 CAP.,FXD,CER DI:0.0022UF,20"/o,3000V 59660 828556Y5R0222M 
C1674 (SEE FOOTNOTE ON C1672) 

C1681 283-0000-00 CAP .,FXD,CER 01:0.001 UF, + 100-0"/o,500V 59660 83161 OY5U01 02P I C1681 (SEE FOOTNOTE ON C1672) 
C1682 283-0000-00 CAP.,FXD,CER 01:0.001 UF, + 1 00-0"/o,500V 59660 831610Y5U0102P 
C1682 (WHEN EOUIPPED WITH BOTH OPT 04 & 07, 
C1682 ONLY ONE SET OF THESE CAPS IS USED) 

I C1683 283-0003-00 CAP .,FXD,CER 01:0.01 UF, +80-20%,15OV 59821 D103Z40Z5UJDCEX 

C1683 (SEE FOOTNOTE ON C1682) 
C1684 283-0003-00 CAP.,FXD,CER DI:0.01UF,+80-20"/o,150V 59821 D103Z40Z5UJDCEX 
C1684 • (SEE FOOTNOTE ON C1682) .1 C1685 283-0003-00 CAP.,FXD,CER DI:0.01UF,+80-20%,150V 59821 D103Z40Z5UJDCEX 
C1685 (SEE FOOTNOTE ON C1682) 
CR14498 152-0333-00 SEMICOND DVC DI:SW,SI,55V,200MA,D0-35 03508 DJ2011 

DL11405 119-0387-00 DELAY LlNE,ELEC:120NS,1oo OHM 80009 119-0387-00 I DS15034 150-1001-02 LT EMITTING DIO:RED,660NM,50MA MAX 07263 FLV160/CLIP 

DS15036 150-1001-02 LT EMITTING DIO:RED,660NM,50MA MAX 07263 FLV160/CLIP 

DS15038 150-1001-02 LT EMITTING DIO:RED,660NM,50MA MAX 07263 FLV160/CLIP 
DS16oo1 150-1001-02 LT EMITTING DIO:RED,660NM,50MA MAX 07263 FLV160/CLIP I DS16002 150-1 001-02 LT EMITTING DIO:RED,660NM,50MA MAX 07263 FLV160/CLIP 

DS17105 150-1017-00 LT EMITTING DIO:GREEN,550NM,55MA MAX 50437 LSM-16L-100 
DS17127 150-1032-00 LT EMITTING DIO:YELLOW,580NM,40MA,MAX 53184 XC-5569-Y2 

I DS17206 150-1001-02 LT EMITTING DIO:RED,660NM,50MA MAX 07263 FLV160/CLIP 
F11601 159-0038-00 FUSE,CARTRIDGE:3AG,15A,32V ,FAST-BLOW 71400 AGC-CW-15 
F11601 (OPTION 07 ONLY) 
F14500 159-0016-00 FUSE,CARTRIDGE:3AG,1.5A,250V,FAST-BLOW 71400 AGC-CW-1 1/2 

F14500 159-0042-00 FUSE,CARTRIDGE:3AG,O.75A,250V,FAST-BLOW 71400 AGC-CW-3/4 I F14500 (OPTION A1,A2.A3,A4) 
F14501 159-0172-00 FUSE,CARTRIDGE:TYPE C,13 AMP S3629 PCC-1089 
F14501 (OPTION A2 ONLY) 

I L14165 108-0714-00 COIL,TUBE DEFLE:Y AXIS ALIGNMENT 80009 108-0714-00 
L14176 108-0713-00 COIL,TUBE DEFLE:TRACE ROTATION 80009 1 08-0713-00 

P11601 131-1333-00 CONNECTOR,RCPT,:POWER 80009 131-1333-00 
P11601 (OPTION 07 ONLY) 

I 04102 151-0349-00 TRANSISTOR:SILICON,NPN,SEL FROM MJE280 04713 SJE924 
04190 151-0390-00 TRANSISTOR:SILlCON,NPN 04713 SPS3414/MPS-U45 
04301 151-0436-00 TRANSISTOR:SILlCON,NPN 04713 SJE966 
04312 151-0390-00 TRANSISTOR:SILICON,NPN 04713 SPS3414/MPS-U45 

I 
•• 
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I 

I. 
I Component No. 

Tektronix Serial/Model No. 
Part No. Eft Dscont 

04401 151-0349-00 

I 
014009 
R6155 
R6155 
Rl3010 

151-0140-00 
311-1701-00 

315-0750-00 
R13012 307-011EH>O 

I R13012 
R14288 311-2047-00 
R14398 311-1482-00 

I 
R14398 
Rl4498 
Rl4499 

311-1410-00 
311-0608-00 

R14518 311-1482-00 

I R15102 
Rl6002 
R1671 

315-01 03-03 
311-1464-00 
308-0077-00 

R1671 

I 
R17010 

R17010 
R17305 

311-1192-00 

311-1192-00 
R17305 

I 
514398 
514500 
514510 

260-1300-01 
260-0834-00 

I. 
514520 
51601 
51601 
51665 

260-0638-00 
260-0834-00 

1 05-0479-00 
51665 

I 
51665 

51665 

260-0760-00 

56111 263-1176-00 
56155 

I 517010 
517305 
T14500 120-0798-01 

I 
V14000 
V14000 
V14000 

154-0731-00 

154-0731-04 
V140000 

I 
I 
I 

I. 
I 
I REV AUG 1985 

Replaceable Electrical Parts-465B Service 
(SN B060000 & UP) 

Mfr 
Name & Description Code Mfr Part Number 

TRANSISTOR:SILlCON,NPN,SEL FROM MJE280 04713 SJE924 
TRANSISTOR:SILlCON,NPN 02735 36568 
RES.,VAR,NONWIR:PNL,50K OHM,lW,W/SW 01121 18M655 
(FURNISHED AS A UNIT WITH 56155) 
RES.,FXD,CMPSN:750HM,5%,0.25W 57668 NTR25J-E75EO 
RES.,FXD,CMPSN:9.1 OHM,5%,0.25W 01121 CB91G5 

(OPTION 05 ONLY) 
RES.,VAR NONWIR:PNL,50Kl5K OHM,20%,0.5W 12697 CM41749 
RES.,VAR,NONWIR:5K OHM,20%,0.50W 01121 W-8070 
(FURNISHED AS A UNIT WITH 514398) 
RES.,VAR,NONWIR:25K OHM,20%,lW 01121 18M912 
RES.,VAR,NONWIR:2K OHM,10%,0.75W 01121 W8156 

RES.,VAR,NONWIR:5K OHM,20%,0.50W 01121 W-8070 
RES.,FXD,CMPSN:l0K OHM,5%,0.25W 01121 CB1035 
RES.,VAR,WW:2K OHM,5%,2W 02111 534-264 
RES.,FXD,WW:1K OHM,5%,3W 00213 12405 1000-5 
(OPTION 07 ONLY) 
RES.,VAR,NONWIR:l0K OHM,20%,lW,W/SW 71590 BA-232-001 

(FURNISHED AS A UNIT WITH 517010) 
RES.,VAR,NONWIR:l0K OHM,20%,lW,W/SW 71590 BA-232-001 
(FURNISHED AS A UNIT WITH 517305) 
(FURNISHED AS A UNIT WITH R14398) 
SWITCH,SLIDE:DPDT,3A,125V 82389 46206LFE 
SWITCH,TOGGLE:DPDT,5A,125VAC,0.25-40 THO 09353 U21-SHZOE 

SW,THERMOSTATIC:l0A,240V,OPEN 75 DEG C 93410 430-364 
SWITCH,TOGGLE:DPDT,5A,125VAC,0.25-40 THO 09353 U21-SHZQE 
(OPTION 07 ONLY) 
ACTUATOR,SWITCH:SLIDE,INVERTER 80009 105-0479-00 
(OPTION 07 ONLY) 
SWITCH,SENS:SUBMINIATURE,l OA, 125/240VAC 01963 E62-10A 

(OPTION 07 ONLY) 
SW CAM ACTR AS:TIMElCM 80009 263-1176-00 
(FURNISHED AS A UNIT WITH R6155) 
(FURNISHED AS A UNIT WITH R17010) 
(FURNISHED AS A UNIT WITH R17305) 
XFMR,PWR,STPDN: 80009 120-0798-01 

ELECTRON TUBE:W/ANODE LEAD 80009 154-0731-00 
(STANDARD ONLY) 
ELECTRON TUBE:CRT,Pll ,INT SCALE 80009 154-0731-04 
(OPTION 78 ONLY. Pll PHOSPHOR) 
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Figure 9-1. Semiconductor lead configurations. 

Section 9-465B Service (SN B060000 & Up) 

DIAGRAMS AND CIRCUIT BOARD ILLUSTRATIONS 
Symbols 

Graphic symbols and class designation letters are 
based on ANSI Standard Y32.2-1975. 

Logic symbology is based on ANSI Y32.14-1973 in 
terms of positive logic. Logic symbols depict the logic 
function performed and may differ from the manufac
turer's data. 

The overline on a signal name indicates that the signal 
performs its intended function when it is in the low state. 

Abbreviations are based on ANSI Y1.1-1972. 

Other ANSI standards that are used in the preparation 
of diagrams by Tektronix, Inc. are: 

Drafting Practices. 
Line Conventions and Lettering. 

Y14.15,1966 
Y14.2,1973 
Y10.5, 1968 Letter Symbols for Quantities Used in 

Electrical Science and Electrical 
Engi neeri ng. 

American National Standard Institute 
1430 Broadway 

New York, New York 10018 

Component Values 

Electrical components shown on the diagrams are in 
the following units unless noted otherwise: 

Capacitors = Values one or greater are in picofarads (pF). 
Values less than one are in microfarads 
(J.lF). 

Resistors = Ohms (0). 

The following special symbols may appear on the diagrams: 

Function Block Title 

Internal j 
Screwdriver ' -~, " 
Adjustment 

Cam Switch 
Closure Chart 
(Dot indicates 
switch closure) 

Etched Ci rcuit Board 
Outlined in Black 

Refer to Waveform 

Function Block 
Outline 

IC type -

Test Voltage 

Heat Sink 

Board Name 

P/O-Part of 
circuit board 

A B 

Assembly Numbers and Grid Coordinates 

Each assembly in the instrument is assigned an 
assembly number (e.g., A20). The assembly number 
appears on the circuit board outline on the diagram, in the 
title for the circuit board component location illustration, 
and in the lookup table for the schematic diagram and 
corresponding component locator illustration. The 
Replaceable Electrical Parts list is arranged by assemblies 
in numerical sequence; the components are listed by 
component number (see following illustration for 
constructing a component number). 

COMPONENT NUMBER EXAMPLE 

Compone~t Number 

I A23 A2 R1234 ' 

A 
bl IT~SChematic 

ssem y .-J L . CirCUit 
Number Subassembly Number 

Number (d used) 

Chassis-mounted components have no Assembly Number 
prefix-see end of Replaceable Electrical Parts list 

The schematic diagram and circuit board component 
location illustration have grids. A lookup table with the 
grid coordinates is provided for ease of locating the 
component. Only the components illustrated on the facing 
diagram are listed in the lookup table. When more than 
one schematic diagram is used to illustrate the circuitry on 
a circuit board, the circuit board illustration may only 
appear opposite the first diagram on which it was il
lustrated; the lookup table will list the diagram number of 
other diagrams that the circuitry of the circuit board 
appears on. 

c o 

R330 0 

Modified Component 
(Depicted in Grey, or With 
Grey Outline) - See Parts 
Lis!. 

Strap or Link 

PI ug to E. C. Board 

I ~oxl- Identifies Panel 
on rals, Connectors and 

Indicators 

Coaxial connectors: 
male 
female 

Plug Index; signifies pin No.1 

External Screwdriver 
Adjustment 

Shielding 

Selected value, see Parts 
List 

Decoupled or Filtered 
Voltage 

Refer to Diagram Number 
Assembly Number 

Tektronix Part No. 
for circuit boards SYNC CENERA TOR <§> 

\,( 
Schematic Name 
and Number 
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4658 Service (SN 8060000 & UP) AC WAVEFORMS 
The waveforms adjacent to the circuit diagrams were obtained using the recommended test equipment and setup given 

below unless otherwise noted. 

Item 

Test Oscilloscope 

Probe 

RECOMMENDED TEST EQUIPMENT 

Specifications 

Frequency response: DC-100 MHz. 
Deflection factor: 5 mV/div to 
5 V/div (to 50 V/div with 10X 
probe). 
Input impedance: 1 Mil, 20 pf. 
Sweep rate: 5 ms to 0.5 Jls/div. 

Fast-rise 10X probe compatible 
with the vertical amplifier of the 
test oscilloscope. 

4658 CONTROL SETTINGS 

CRT Controls 

INTENSITY 
FOCUS 
SCALE ILLUM 

As desired 
As desired 
As desired 

Example 

TEKTRONIX 4658 or equivalent. 

TEKTRONIX P6065 or equivalent. 

Vertical Controls (both A and B if applicable) 

VOL TS/DIV 5 mV 
VAR Calibrated detent 
POSITION Midrange 
ACGN~DC DC 
VERT MODE CH 1 and CHOP 
INVERT Off (button out) 
20 MHz 8W LIMIT Full bandwidth (button 

out) 

Sweep Controls 

TIME/DIV (both) 
VAR 
HORIZ DISPLAY 
X10 MAG 
POSITION 
DELAY TIME POSITION 

1 ms 
Cal ibrated detent 
A 
Off (button out) 
Midrange 
Fully counterclockwise 

Trigger Controls (both A and B unless otherwise 
noted) 

COUPLING 
SOURCE 
TRIG MODE 
SLOPE 
A TRIGGER LEVEL 

A TRIGGER HOLDOFF 

AC 
NORM 
AUTO 
+ I 

As needed for a stable 
display (locked on positive 
transition of square-wave 
input). 
NORM 

TEST OSCILLOSCOPE SETUP 

Apply a 20 mV Pop, positive-going square wave from the 
Cal ibration Generator to the CH 1 or X input connector. 
Connect the 4658 A +GATE (from the 4658 rear panel) to 
the test oscilloscope external trigger input connector. Use 
no terminations. 

4658 Oscilloscope control settings required to obtain 
valid waveforms are given with each set of waveforms. 
Changes from the preliminary control settings for the other 
controls is not required. 

Test Oscilloscope Control Settings 

All controls as needed for the best display except as 
noted below: 

Vert Mode 
Ac-Gnd-Dc 

Volts/Div 

Trigger Source 
Trigger Coupling 
Trigger Mode 
Time/Div 

Ch 1 
As required for the 
measurement to be made 
As needed for each wave
form 
Ext (4658 A +GATE) 
Ac 
Auto 
As needed for each wave
form 

Connect a 10X probe to the Channel 1 input of the test 
oscilloscope. Apply the probe tip to the test point or com
ponent lead as indicated on the schematic and the com
ponent board layout Figure associated with that schematic. 

DC VOLTAGES 
Typical voltage measurements were obtained with the instrument operating under the conditions noted in the control 

settings adjacent to each schematic diagram. Voltage measurements were taken with no signal applied to the vertical or 
trigger inputs. All voltages measured with reference to chassis ground. Voltages rounded to the nearest tenth of a volt. 

Item 

Digital Multimeter (for 
voltages up to 1 kV 

DC Voltmeter (for voltages 
above 1 kV) 

RECOMMENDED TEST EQUIPMENT 

Specifications 

Range: 0 to 1 kV. 
Input Impedance: 10 Mil. 

Range: 0 to 3 kV. 
Input Impedance: 20 kilN. 

Example 

TEKTRONIX DM 501 Digital Multimeter. 
TEKTRONIX Oscilloscope with DM 44 
Option. 

Triplett Model 630NA. 
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Figure 9-2. A3-Attenuator circuit board component locations. 
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4658 CONTROL SETTIN 

DC Voltages 

VERT MODE CH 1 
AC·GND-DC (both) GND 

AC Waveforms 

VERT MODE 
CH 1 AC-GND-DC 
VOL TS/DIV 
Input 

CH 1 
DC 
5 mV 
20 mV positi 
square wave 

to 

I I 
I I 

0 J 20mV L 
o V p p I· I 

I 
I 

® J 20mV L 
OV I p.p I 

I I 
I I 

@ J 50mV L 
B V I p.p I 

I 
I I BVl :~pmv r 
I I 
I I 
I I 

J 50mV L 
9 .5 V I p.p I 

I I 
9 .5 ~ 50mV ~ 

l!!...J 
I I 
I I 
I I 

J 250mvL 
-O.B V I pop I 

I I 
I I J 125mvL 

OV I pop I 

I I 
I I 

J 125mvL 
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P/O Al ASSY 

CIRCUIT SCHEM BOARD 
NUMBER LOCATION LOCATION 

C1016 8J 1C 
Cl026 8H lC 
Cl037 7G 10 
Cl048 4H lE 
Cl07l 5A lG 
Cl072 5A lG 
Cl075 5B lH 
Cl091 5A 11 
Cl095 3A 1J 
Cll12 71 lB 
Cl135 5J 10 
Cl142 6H 10 
Cl144 5H lE 
Cl152 4G 2E 
C1173 5A lG 
Cl192 5B 11 
C1287 3C 21 
C1335 20 20 
C1353 6G 3F 
C1384 7C 21 
C1385 7B 21 
C1396 4A 31 
C1398 4A 2J 
CR1013 81 lB 
CR1014 81 lB 
CR1015 71 1B 
CR1023 81 lC 
CR1024 81 lC 
CR1034 7H 10 
CRl193 4B 11 
CR1263 4F 2F 
CR1264 6F 2F 
CR1298 3A 2J 

Jl001 8J lB 
J1002 7J lB 
Jl004 7J lB 

Ql004 71 lB 
Ql028 8H lC 
Q1038 6H 10 
Ql045 4H 1E 
Ql062 51 IF 

CH 1 VERTICAL PREAMP 

DIAGRAM 0 

CIRCUIT SCHEM BOARD 
NUMBER LOCATION LOCATION 

Ql125 7H 2C 
Ql145 6H 2E 
Ql150 5G lE 
Ql155 4F 2F 
Ql175 40 2G 
Q1250 5G 2E 
Q1297A 4A 2J 
Q1297D 4A 2J 
Q1355 6F 2F 
Q1375 60 2G 

Rl015 61 lB 
Rl016 8J lC 
Rl032 8H 10 
Rl033 8H 10 
Rl035 7H 10 
Rl042 4H 10 
Rl052 5G lE 
Rl055 51 IF 
Rl064 51 lG 
Rl072 5A lG 
Rl081 5A lH 
Rl082 5A lH 
Rl087 5B 11 
Rl095 4A 1J 
Rll06 71 2B 
Rll16 8H lC 
Rll17 7H 2C 
R1126 9G 2C 
Rl135 5J 20 
Rl136 6H 10 
Rl143 5H 10 
R1144 5H lE 
Rl147 4G lE 
Rl148 4G lE 
Rl152 4G 2E 
Rl159 4E 2F 
Rl168 6F 2G 
Rl173 5A 1G 
Rl176 5A lH 
Rl185 5B lH 
Rl186 40 2H 

PIO AI ASSY also shown on diagram(s) 2, and 3 

P/O A3 ASSY 

CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD 
NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION 

C30 2C 1B C37 21 20 
C31 2C 2B 
C32 2E lC R3014 lB lA 
C33 2E 2C R3015 2B lA 
C34 2G 1C R3030 2C lC 
C35 2G 2C R3032 2E lC 
C36 2H 10 R3033 2E lC 

PIO A3 ASSY also shown on diagram 2 

CHASSIS MOUNTED PARTS 

CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD 
NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION 

C3042 2J CHASSIS J13010 2A CHASSIS 
C13010 2A CHASSIS 
C13012 2A CHASSIS R3042 2J CHASSIS 

CIRCUIT SCHEM BOARD 
NUMBER LOCATION LOCATION 

Rl188 5B lH 
Rl190 5B 11 
R1234 7H 20 
R1242 5H 2E 
R1243 4J 20 
R1244 6J 2E 
R1246 6G 2E 
R1247 6G 2E 
R1252 5G 2E 
R1253 5G 2E 
R1254 5G 2F 
R1256 4F 2F 
R1258 6F 2F 
R1274 40 2G 
R1275 50 2G 
R1276 50 2H 
R1278 3C 2H 
R1285 7A 2H 
R1296 4A 21 
R1299 4A 2J 
R1353 6G 3F 
R1358 6E 3F 
R1376 6E 3G 
R1382 60 2H 
R1384 7C 21 
R1385 7B 21 
R1391 6B 31 
R1392 6B 31 
R1482 50 3H 
R1484 6A 3H 
R1486 7C 31 
R1487 7B 31 
R1488 7B 31 

RT1267 4E 2G 

U1290 3D 21 

VR1096 3A 1J 
VR1356 5E 3F 

CIRCUIT SCHEM BOARD 
NUMBER LOCATION LOCATION 

R3036 2H 10 
R3039 21 2E 

W3031 20 lC 
W3034 2F 1C 
W3035 2G 10 

CIRCUIT SCHEM BOARD 
NUMBER LOCATION LOCATION 

R3045 2J CHASSIS 
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4658 CONTROL SETTINGS 

DC Voltages 

VERT MODE CH 2 
AC-GND-DC (both) GND 

AC Waveforms 

VERT MODE CH 2 
DC 
5mV 

CH 2 AC-GND-DC 
VOL TS/DIV 
Input 
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20 mV positive-going 
square wave 
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I I 
I I 
I I 

95V J :~pmv L 
. I I 
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PIO A1 ASSY 

CIRCUIT SCHEM BOARD 
NUMBER LOCATION LOCATION 

C1586 5A 31 
C1587 5A 31 
C1592 5A 41 
C1597 3A 4J 
C1647 3G 4E 
C1682 5B 4H 
C1683 5A 4H 
C1690 5B 41 
C1787 3C 5H 
C1827 71 5C 
C1837 7G 5D 
C1846 4H 5E 
C1848 5H 5E 
C1854 6G 5F 
C1885 7C 51 
C1886 7B 51 
C1894 4A 5J 
C1896 4A 5J 
C1943 6H 6E 
CR1693 4B 41 
CR1763 4F 5F 
CR1764 6F 5F 
CR1796 3A 5J 
CR1936 7H 5D 

J1926 7J 6C 

01555 51 3F 
01556 4F 4F 
01675 4D 4G 
01698A 4A 4J 
01698B 4A 4J 
01746 4G 5E 
01833 81 5D 
01845 4H 5E 
01855 6F 5F 
01875 6D 5G 
01938 6H 6D 

PIG AI ASSY also shown on diagram(s) 

PIO A3 ASSY 

CIRCUIT SCHEM BOARD 
NUMBER LOCATION LOCATION 

C30 2C lB 
C31 2C 2B 
C32 2E lC 
C33 2E 2C 
C34 2G lC 
C35 2G 2C 
C36 2H lD 

PIG A3 ASSY also shown on diagram 1 

CHASSIS MOUNTED PARTS 

CIRCUIT SCHEM BOARD 
NUMBER LOCATION LOCATION 

C3042 2J CHASSIS 
C13010 2A CHASSIS 
C13012 2A CHASSIS 

CH 2 VERTICAL PREAMP 

DIAGRAM ~ 

CIRCUIT SCHEM BOARD 
NUMBER LOCATION LOCATION 

01948 6H 6E 
01954 6G 5F 
R1558 51 4F 
R1562 51 3F 
R1579 5A 3H 
R1580 5A 3H 
R1582 5B 3H 
R1586 5A 31 
R1587 5A 3H 
R1589 5B 41 
R1590 5A 31 
R1645 4J 4E 
R1647 4G 4E 
R1661 4E 4F 
R1683 5B 4H 
R1684 4D 4H 
R1685 5B 41 
R1687 3C 4H 
R1695 4A 4J 
R1735 5J 4D 
R1742 6J 5E 
R1744 4H 5E 
R1752 5G 5E 
R1753 5G 5E 
R1754 5F 5F 
R1756 4F 5F 
R1758 6F 5F 
R1774 4E 5G 
Rl775 5D 5G 
Rl776 5D 5H 
R1782 7A 5H 
R1794 4A 51 
R1798 4A 5J 
R1828 71 5D 
R1834 8H 5D 
R1835 8H 5D 
R1838 7H 5D 
R1839 4H 5D 

1, and 3 

CIRCUIT SCHEM BOARD 
NUMBER LOCATION LOCATION 

C37 21 2D 

R3014 lB lA 
R3015 2B lA 
R3030 2C lC 
R3032 2E lC 
R3033 2E lC 

CIRCUIT SCHEM BOARD 
NUMBER LOCATION LOCATION 

J13010 2A CHASSIS 

R3042 2J CHASSIS 

CIRCUIT SCHEM BOARD 
NUMBER LOCATION LOCATION 

R1842 5H 5D 
R1843 5H 5E 
R1849 4G 5E 
R1854 6G 5F 
R1858 6E 5F 
R1868 6F 5G 
R1876 6E 5G 
R1881 6D 5H 
R1882 5E 5H 
R1884 6A 5H 
R1885 7C 51 
R1886 7B 51 
R1889 6B 51 
R1891 6B 51 
R1893 6A 51 
R1932 7H 5D 
R1934 7H 6D 
R1944 6H 6E 
R1946 5H 5E 
R1952 5G 6E 
R1956 6H 6F 
R1958 6G 6F 
R1975 6A 6G 
R1981 7B 6H 
R1983 7C 6H 
R1986 7B 51 
R1987 7B 61 
R1988 7B 61 
R1989 7A 61 

RT1767 4F 5G 

S1995 6A 6J 

U1790 3B 51 

VR1597 3A 4J 
VR1662 5E 4F 

CIRCUIT SCHEM BOARD 
NUMBER LOCATION LOCATION 

R3036 2H 10 
R3039 21 2E 

W3031 2D lC 
W3034 2F lC 
W3035 2G 10 

CIRCUIT SCHEM BOARD 
NUMBER LOCATION LOCATION 

R3045 2K CHASSIS 
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P
A"TENt--~--"iIIIr--01 o-:.:-r---ol W~O~ A 

I 
AA~N t-_W .... 3 ... 0 .. 3_°-o7 A 

"'A~ CI3012 
.019 

R\3010 
?5 £

R1510 2 

IC20JI~~p2Fi O ~ 
M C I301~¥ 

a.ZS-I.5m 

I 
I 
I 
I 
I 

~ 

QI69B 

6' .2. 
50.3 , .. \ 

T OP VIEW 

~o ~~€JG~VCIS97 
-BY ~H'tr 

vftr ~IG *CRI79~d 
FROM ........ --'.--4-~--...,~1-, Qli098A 
R304S RI79~1£~ Y' 5YW/DIY 2J SEL RI"'194 ,\ 

"THIS PAGE CIS96 0 20 CR1693;r:l,IG 

SEL;t; 2 ~~ 
-BV 3 QI6988 

I 11 
RI"'95 CIB94 

CI~e.3 20 tD,B"F 

.041,\ f-l~ 
R1590 -BY " R IS S9 
I.szk 41 

Clse? CI6sa 
150 . 0 1 

(-0. 8 ) 2 

ltCHo90 
~~~7 4-65 

Ri5a,"
cisn 240 

. 01 
:... ~15S2: i\ 5K 

I;:,·" • Rlo79 
1"""- 1.82.K 

-sv 

VAR 

RISSO 
51< 

SAL -t!5Y RI893 

RIB~4~<S) 10K 

IOK_!. 
-6V 

INVERT '51~95 
BAL +5V I INVERT I 

RIGS3 (-o. e ) 
47 

RISB9 !~le91 
10K J,ISO 

RI9~F '5'r 2L 
10K ~ RI9BB 

-SY IL I IR 4.99K , 

I 

I 
I 
I e 

I 
I 

I 
I 

B I 

+SV 

RIGS7 CI7S7 
:17 .027 

UI790 -H·i 
? 

r--

4::: (D 

VD 
~12 II ~ 

RISSG Riess 
100 100 

CIBS6 CIBSS 
. 0 27 .02r 

:Hf- ~H: 
RI9S1 RISS3 
15.4K 15.4K 

+15V +ISV 

4'=-5>'0 O,;)CILLD5c'OPE. (S~BObOOOO ~ up) 

9 

I 
I 
I B 

RltDe4 
4"1 

+15V 

RillS 

I 
I 
I 
I B 

750 ~ 
>--==-

R)"'77G 
7'50 

QI875 I.-

~ <R::2)(/~ 
RIBBI -47 , 

,h 4)10 

R1774 
300 

C32.,C33 ~~~3 I I ~ ~~ 

R3032 I I 
5 EL I I 

I BIB 

C34,C35 I 

CIG47 
200 

I 
I 
I B I B 

NOTE: DOT INDICATES SWITCH 
CL05ED (6 CONTACT WHEN 
TWO ARE PRESENT) 

~r2':1 

RIG61 
200 

I 
I B 

~R3039 
J,IM 

I A"3 VERTICAL AnENV~TOR BOARD 

C3042 

~; 
R3042 
470K 

R3045 
30 

CH 2 
+ VERT SIG 

TO 
QIG46 

RI~4S 
3 .9K 

3E0 

CH 2 
VERT'OIG 

TO 
0,169SA 

4A 
THI5 PAGE 

R1752 
5 7 '" 

+ CH 2 
~~~42 f POSIT ION PO~'i\-~ON IV:\ Static Sensitive Devices 

\:t::I See Maintenance Section 
~ 

GAIN 
R1B82~ ~ 2 .5K (+B_5) ~+15" 

VR I "'G2 
1O.2V 

Rll'54 
62. 5 >-t15V ~;'5y 

100 

(+'0.3) ~ /CENTER 

~f . ~ QI555 (\) 
CIS;: RI94<O ~+I'5Y RI5seiK E---;~ RIT3S~ -6Y 

200 20K 

NUMERAL AND LETTER AT SIGNAL LINES TO 
OR FROM OTHER DIAGRAMS INDICATES THE 
GRID COORDINATE ON ANOTHER SCHEMATIC 
(FOR EXAMPLE: 4E) 

RIB7'" 
300 

Risse 
2 00 

(+IO.3) L.....,u_ ~ 
rRieL;; RI%2 

976 931 
~ COMPONENT NUMBER EXAMPLE 

\Sf-:) RI?5S 
RIB~ ,0 
16K 

-BV QI655 
LY) 

- B V 
576 Component Number 

(,6.6) tV QI954 

~+--_tvo.r-=-(+=9.;:::.:PKr;;: ) 0194'8 

R 195~t ~195~~ \!:::: 
RI742 
3.9K 

, 'I 

~$,RIL\h.matic 
Assembly -.J 1 Circuit 
Number Subassembly Number 

2.2K 39 ( ... 7.2 ) 
Number (if used) 

15 C.19 45£ R I944 
RIB54 +ISV 470 330 

Chassis-mounted components have no Assembly Number 
prehx-see end of Replaceable Electrical Parts list. 

240 CH 2 
- V E RT SIG 

TO 
QI644 4E<v + 5 V r;;; <±§:;:ID 

........... Mo--+~-C (" Q 1938 
CIS37 RIS3B-...: 

. 027 47 

.. , "." ~ ; 
@\& RI~~ d~ ""\ ~ JI92IQ CH 2 

+-::=::-~~~--....!....----::,.......:==----~ ~ TRIGTOSIG r;;;J. ~ R1828 ~25mV/OIV ,h 't::......j -

~ t----K\."'-.. ) Q 1833 45.3 J?21~R J~;I~ 
RIB34 -, ~ ~ 
I .ODK -SV 

CRI936 

CH2 TRIG 
D C BAL R1635 ~ 

--- 500 §J 

- BV 
I PARTIAL ~ I PREAMP BOARD 

CH 2 VERTICAL PREAMP <@> 
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4658 Service (SN 8060000 & UP) 4658 CONTROL SETTINGS 

® 

CHOPPED 
BLOCK 

@ 

® 

@ 

@ 

@ 

DC Voltages 

A TRIG MODE 

VERT MODE 
AC-GND-DC (both) 
CH 1 POSITION 

AC Waveforms 

VERT MODE 

A TRIG MODE 
A AND B TIME/DIV 
HORIZ DISPLAY 
AC-GND-DC (both) 

H = HI logic level >2 vdc 
L = LO logic level <0.8 vdc 

CLK CLK CLK CLK 
1 234 

I I I 

j.... CH 1 ~ ADD ~ TRIG~CH 1 
I I I VIEW I 

I I 
I I 

I I I I 

-+1 V 

- -2V 

H 
STATES 

-...... CHANGE ON 
POSITIVE 

CLOCK 
PULSE 

l C~N1\1 I ~~~)L L 

I I I 
I I 

......: __ .....;,1 I I 

r~N\1 ~~~)i 
I I 

H 

I I I 
I I I 

I } TRIG 
I TRIG VIEW\ 
I VIEW ON t 
IOFF I 

H 

I I 
I I 

---:. __ --11 1:,1Ig~" 
I I 

L 

----J "" 1 !.LS f---
i-------- -3 V 

I FOR 
: Low~1 
I "ADD" ~.;;.-.~ ---,-- -s V 

I I 
I I 

CH 1 r -2V 

OFF )1 
'--_--:..I - -4.2 V 

NORM (sweep not 
running) 
CH 1 and CHOP 
GND 
Midrange 

CH 1, ADD, A TRIG 
V I EW, and CHOP 
AUTO (no trigger signal) 
1 ms 
A 
GND 

CLK CLK CLK CLK 
1 2 3 4 

I I I 

j.... CH 1 ~ ADD ~TRIG*"CH 1 
I I I VIEW I 

® 

® 

(2757-98)4273-09 

I 
I 
CH 2 

I OFF" 

I 
I 
I 
I 

I I I 
I I I 
I I I 

CO~2) I I 
I 
I 
I 

-2V 

-4.2V 

-4.2 V 

+o.SV 

4658 CONTROL SETTINGS 

AC Waveforms 

VERT MODE CH 1 
VOLTS/DIV 5 mV 
CH 1 AC-GND-DC DC 
Vertical POSITION 
Input 

Midrange 
20 mV positive-going 
square wave 

@ 

® 

I 
I I 

ftoomv TP1319 
p-p 

OV 
I I 
I I OV 

l200mvi 
~ TP1519 

I I 
I I 

~ J1101 

Jp-p L 
I ov 

i I 

(2757-99)4273-10 
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VERTICAL SWITCHING LOGIC 

DIAGRAM~ 
P/O A4 ASSY 

CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD 
NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION 

P4061 6A 2H 

Pia A4 ASSY also shown on diagram(s} 4, 5, 7, 8, 9, 10, 
11, 12, and 13 

P/O A5 ASSY 

CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD 
NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION 

C5018 2B 1B P5001 2B 1A 
P5005 2A 1B 

Pia A5 ASSY also shown on diagram 4 

P/O A7 ASSY 

CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD 
NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION 

C7108 2A 2B P7052 3A 1G 

Pia A 7 ASSY also shown on diagram(s} 6, 7, and 12 

CHASSIS MOUNTED PARTS 

CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD 
NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION 

DLl1405 1M CHASSIS 

CIRCUIT SCHEM BOARD 
NUMBER LOCATION LOCATION 

CIRCUIT SCHEM BOARD 
NUMBER LOCATION LOCATION 

S5210 3B 3A 

CIRCUIT SCHEM BOARD 
NUMBER LOCATION LOCATION 

S7312B 1A 3C 

CIRCUIT SCHEM BOARD 
NUMBER LOCATION LOCATION ... 
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P/O A1 ASSY 

CIRCUIT 5CHEM BOARD 
NUMBER LOCATION LOCATION 

C1119 1L 2C 
C1306 2L 3B 
C1342 10 2E 
C1405 2L 3B 
C1422 1K 3C 

C1462 7A 3F 
C1464 7A 3G 
C1466 6A 3G 
C1502 4L 3B 
C1517 2D 4B 
C1521 3K 3C 
C1525 7B 4C 
C1611 6H 4C 
C1615 5H 4C 
C1623 6J 4C 
C1643 4D 4E 
C1714 5H 5C 
C1723 5J 4C 
C1726 5J 5C 
C1734 7B 5D 
C1804 8F 5A 
C1813 8H 5B 
C1822 5H 5C 
C1832 2K 5D 
C1906 91 68 
C1911 8C 6B 
C1912 71 6B 
CR1312 1K 3B 
CR1327 2D 2C 
CR1432 2F 3D 
CR1434 3F 3D 
CR1436 3G 3D 
CR1438 2G 3D 
CR1441 1G 3E 
CR1443 1F 3E 
CR1445 1G 3E 
CR1447 1F 3E 
CR1529 6K 4C 
CR1541 4G 4D 
CR1543 4F 4E 
CR1545 3G 4E 
CR1547 3G 4E 
CR1547 3F 4E 
CR1727 6K 5C 
CR1818 6K 5C 
CR1918 81 6C 

J1101 1M 2B 
J1224 1B 2C 
J1224 1B 2C 
J1320 3C 2C 
J1802 6M 5A 
J1802 6M 5A 
J1901 8B 6A 
J1902 8M 6A 

PIO AI ASSY also shown on diagram(s) 

~TABLE (cont) 

VERTICAL SWITCHING LOGIC 

DIAGRAM0 

CIRCUIT 5CHEM BOARD 
NUMBER LOCATION LOCATION 

L1245 1D 2E 
L1412 1M 3B 
L1512 3L 3B 
L1642 3D 4E 

P1505 2B 4B 
P1505 4A 4B 
P1505 4M 4B 
P1505 8A 4B 
P1565 6A 3G 
P1920 5M 6C 
P1920 8M 6C 

01118 1K 2B 
01215 1K 2B 
01225 3E 2C 
01235 2E 2D 
01344 1E 2E 
01346 1E 3E 
01426 2K 3C 
01428 3K 3C 
01617 61 4C 
01619 51 4C 
01636 41 4D 
01644 4E 4E 
01646 3E 4E 
01719 51 5C 
01812 81 5B 

R1107 1L 2B 
R1108 1K 2B 
R1202 1K 2A 
R1205 1K 2B 
R1206 1K 2B 
R1207 1K 2B 
R1208 1K 2B 
R1216 1L 2C 
R1232 1D 2D 
R1233 2E 2D 
R1311 1K 2B 
R1314 1L 3B 
R1326 3D 2C 
R1328 1J 3C 
R1333 2E 2D 
R1334 2D 2D 
R1335 1D 2D 
R1422 1K 3C 

R1438 2F 3D 
R1439 3F 3D 
R1448 1E 3E 
R1449 1E 3E 
R1504 4M 3B 
R1514 3L 3B 
R1516 3K 4B 
R1521 3K 3C 

1, and 2 

CIRCUIT 5CHEM BOARD 
NUMBER LOCATION LOCATION 

R1522 3J 3C 
R1532 2J 4D 
R1534 3J 4D 
R1536 2K 4D 
R1538 2K 4D 
R1548 3E 4E 
R1549 4E 4E 
R1612 6H 4C 
R1613 61 4C 
R1616 5H 4C 
R1622 61 4C 
R1624 6J 4C 
R1625 51 4C 
R1626 5J 4C 
R1632 2K 4D 
R1634 4D 4D 
R1712 5H 4C 
R1714 5H 5C 
R1716 51 5C 
R1724 5J 4C 
R1725 51 5C 
R1815 81 5C 
R1816 6L 5C 
R1817 6K 5C 
R1818 8J 5C 
R1825 41 5C 
R1903 7E 6A 
R1904 7F 6A 
R1906 81 68 
R1914 8J 6C 
R1916 7H 6C 
R1922 4H 6C 
R1924 4H 6C 

51414 1M 3B 

TP1319 1K 3C 
TP1519 3K 4C 

U1605 6C 4B 
U1705 4G 5B 
U1805A 7F 5B 
U1805B 7D 5B 
U1805C 7F 5B 
U1805D 4H 5B 
U1905A 8D 6B 
U1905B 8E 6B 
U1905C 8G 6B 
U1905D 8D 6B 

VR1824 4H 5C 

W1527 7A 4C 
W1732 7A 4D 
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RIIS2 
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+SV 

CH I 
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t I '3V 
NORM TRIG 

~./DC SAL 
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500 +SV 

L 
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M 
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IK QJ,I 
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750 

RI448 
S IO 

RI20B Rl201' CO.BAF If 
I. '37K ~"IB CII1'3 '::::;...2~w.v/DI" 

"'2 270 ·w ~ CO"'';--TRIG Jl\OI TR~RS'fG 

(
SHOWN IN '\ 
C~ I POSI,.ION) 

S "1312B 

I SOURCE I 
PARTIAL AS vERTICAL. J 
MODE SWITCH BOARD 

CHI 
+ VERT 51G 

FROM 
RI353 

- "'. 

U245 
.09..uH 

R1 3\l ~ ~ Q1215 RIIOl I (~::/§J J7"1~5~ OR J~~\S 4 
31.'" ~~ 49.9 ® "I, IA 'V" "~'\7 RI 206 RII08 RI2110 31 

CRI312 ~6a, 200 5\0 I 25rnV/01V 

CRI443 

CRt44 1 

01345 

lt~.!. ".0 ~~:14 ~';:';H CW I :~: ~~~ VERT 

RI422 C1422 40.4 (PV'5H) rBWl I I I DELAY I [' C G 
R I32B 7 5 4"10 TPI319 ~ ---"-, " LINE I, I J~O 

I
NORM 224 R1232 2 00 4R ",,!," 5141 4 ~ 

• CH I A TRIG VIEWJ~ _________________ -______________ -,\4N3,,-::==\:)«Q,-I_2_3_5 ________ r ______ r ____ =,*::--:-_1"--------+----"-----------------------------------f----,---___ -,Sll);:-=.O::)t-eW ~ SR I I ': ~ 
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EXT '( -:;/ 3.0K, I C. 50Y'f\V/01V \ 
EXT JJ., PISOSI RI334 +ISV CRI4'32 R \S3 2 ) \.OlFFER'EN"TIAL; 

I 10 ,,5016 C"! f1] TRIG VIEW ENABL.E ~ CR132'7 820 B4'=> RI~3a / 

I TRIG VIEW HJJCrJ ~ c"'" 1 ,k CI334 <ED ~~~:3 23, CI832f /' 

: ENABL\E ..k1 P'5005 SEE~ PSOOI .Ot .. UFl l·OI,..M.F' ~ E!L) ~-8V G.e ........ F 1 [C
2
1,30::

,

'1O J// C,!.400S 
I l' . I r.:J • - -of PARTIAl ~k~33 +--vvv-_"_- -eV ' r 

-+IS V ~>+------+=« 0 I ,RIG I ~ RI632 
c 7loa1. ·1~S2 LJ +1'3V \IIEW n R IS36 124 

.047...uFI ~ROM ~5210 2 3' 

!5f~2~4~ RI32cO . r...::"\ R 14~9 CR14'34 ~~J4 
L... ___ ....;,. _____ JI320 + 43 GEDl} \) 3.0K CRI4"3& ~f? 

A TR1GV'EW~~--------------~------------~~~==~~~~---------+------~----~~----+_--__,---+------------------------~--------~~~---+--_1"~~~t{ QI42 
FROM ,), QI226 I.::::, 8 4L I --------" J;~0 -=-V~~t,;IG ~4fo +6V CRI545 RI~~ RI '3.,".l ~IT;519 ~fpSL 

RI&47 LIG42 T~ 1 .... : 1 
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RIC034~. J f- 8[J:) R 151'" 
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RI'514 I LISI2 
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'- "'. .,4LSOB ~~I UI705 \ "'922 RI924 VR\S24 

:-.. 2!- :Jl.1L R IS0 4 PISOS BANDWIDTH LlMI 
~ _ 330 531 INDICATOR 

~~ P;S80BI-8~ 
loOI '-'Y 

F"R OM ~rsLlcHI 5EL 

P~~1'-"5 3 1 ' CH2 5EL r-ov" 
FROM ---ra!,f-~~~--------~~===-~3A4 

~ +!>V 74LSI75 l:!, ~o.. 1'K 1.2" l,;}"V ft? QI636 
~ 4 Ao ~) 
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F'ROM COMPONE'NT 
SIDE OF' B OARD. 3 00 

R\ Static Sensitive Devices 
\J:::JI See Maintenance Section 

P5fEOI-1 I II X-V 
FROM ~ SEL 

03 10 12 O2 Qo <d 3GS \00 l' 316 -Bv. 

+5V ~\ CI~? QI619 ~ J; 2 0 0 
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~LA_o _____ ~-,:F- Yl~2~ ~l~~~o ~ CI114 I QI719 I ±' -BV 8Il ~ DM44 (ONLY) 
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,...-----.., 

H 7 7 ~ Q" Q" ~ LOW FOR R1714 Rt716,.j- L R GRID COORDINATE ON A.NOTH ER SCHEMATIC 
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DISTRIBUTION 

4,=,5 BOSe \ LLOSCDPE (~tolEIO~OOOO ~ Up) 

7 Q2 10 H v~w 7.~K ~iOK..f.(") R~tea(52 G!D00fr~~:4 -lv ~ 
'2i C:~~I I QI617 TL-______________________ -_ B-:-JV)j_..-+-C-jRQ-IB- '-B -t: 

@ ---.:r~ CRIS29 JIB02 
Qa 1\ L 

'----- --' 

(2777-.,7) 4:L70-11 VERTICAL SWIT CHING LOGIC 0 

TR IG VIEW 
O!=FSET ENA8L E 

TO 
J4 47S 5Mi> 

COMPONENT NUMBER EXAMPLE 

Component Number , 

:yA23fR1234 
~Scheomi"c 

Asseombly ... L'CIfCUlf 
Number SUNssembly Number 

Numbeor (;fusl'd 

"'",s·",."led compo","" hm "-, ""- m- .,-N'...Jm"" 
Plehx-.se! end of Replaceable EIl'clncal Parts list. 

< m 
:c 
-t 
o ,. 
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en 
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::::j 
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4658 Service (SN 8060000 & UP) 

A5 
VERTICAL 

MODE SWITCH 
CIRCUIT 
BOARD 

1 

2 

3 

4 

5 

A 

D 
tJ wi 
~ 

~ 
D , 
o 

B 

• 

c D 

~.< ~~ 
P5025 

• 

o 
~----------------------~~--------------------r-------~==-------m-=~ 

Figure 9-4. AS-Vertical Mode Switch circuit board component 10 ations. 

(2757 -39)4273-12 

t<i:\ Static Sensitive Devices 
\J:>I See Maintenance Section 

COMPONENT NUMBER EXAMPLE 

Compone~t Number , \ 

A23TR1234 
I ~SChematic 

Assembly ~ L . Circuit 
Number Subassembly Number 

Number (if used) 

Chassis-mounted components have no Assembly Number 
prefix-see end of Replaceable Electrical Parts list. 
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4658 CONTROL SETTINGS 

DC Voltages 

A TRIG MODE 

VERT MODE 
AC-GND-DC (both) 

NORM (sweep not 
triggered) 
CH 1 and CHOP 
GND 

AC Waveforms 

A TRIG MODE 
A and B TIME/DIV 
AC-GND-DC (both) 

AUTO (no trigger signal) 
1 ms 
GND 

H = HI logic level >2 vdc 
L = LO logic level < 0.8 vdc 

I 
I I 

CH 1 I I ® SELEq 
: REE~~I 

+5V 

OV 

I I I 

I I 
I I I I 
I I I H 

@ 1 I 
I I~ 1/1 

I I L 
1 TTL THRESHOLD 

I 

I I 

1J U 
H 

® L 
I I I I 

1 I 1 I 
~ T f4- --l T t+-

T>150 }.LS 

NEGATIVE TRANSITION OCCURS WHEN CH 1, 
TRIG VIEW, ADD, OR CH 2 BUTTONS ARE 
PRESSED OR RELEASED. 
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VERTICAL MODE SWITCH 

DIAGRAM~ 

P/O A4 ASSY 

CIRCUIT SCHEM BOARD CIRCUIT SCHEM 
NUMBER LOCATION LOCATION NUMBER LOCATION 

P4057 6A 2G 

PIG A4 ASSY also shown on diagram(s) 3. 5. 7. 8. 9. 10 
. ". 12. and 13 

P/O A5 ASSY 

CIRCUIT SCHEM BOARD CIRCUIT SCHEM 
NUMBER LOCATION LOCATION NUMBER LOCATION 

C5018 4D lB R5015 2D 
C5135 3C 2D R5018 7E 
C5145 6C 2E R5041 2D 
C5214 6D 3C R5042 lD 
C5235 4C 3D R5051 1D 
C5245 5C 3E R5052 2D 

R5053 2E 
CR5115 3D 2A R5055 2C 
CR5116 5D 2A R5111 3D 
CR5118 6C 3C R5114 3D 
CR5211 6B 3C R5117 IE 
CR5214 60 3C R5135 3B 
P5001 3E lA R5145 3B 
P5001 8A lA R5211 6C 
P5005 3A lB R5212 6C 
P5025 9B lC R5213 6B 
P5026 IE lC R5214 5D 
P5046 IE IF R5235 4B 
P5222 3A 3C R5236 6D 
P5226 IE 3D R5237 6D 
P5250 6E 3F R5238 6E 
P5250 6E 3F R5245 5B 

R5251 7D 
05017 3D lB R5252 7D 
05056 2D lG R5253 7D 
05057 2C lG R5254 70 
05241 6E 3E R5255 7C 
05257 7D 3F S5210 2A 
05258 7D 3G 

U5235A 4C 
R5005 5D lA U5235B 3C 
R5006 6D 2A U5235B 5C 
R5007 4D 2A U5235C 5C 

PIG A5 ASSY also shown on diagram3 

CHASSIS MOUNTED PARTS 

IRCUIT SCHEM BOARD CIRCUIT SCHEM 
NUMBER LOCATION LOCATION NUMBER LOCATION 

C15101 2A CHASSIS DS15034 IF 
C15101 7A CHASSIS DS15036 9C 
C15103 2A CHASSIS DS15038 7F 
C15103 7A CHASSIS 

R15102 2A 
DS9040 2F CHASSIS R15102 7A 
DS9040 7F CHASSIS 
DS9060 2G CHASSIS S1285 1F 
DS9060 7G CHASSIS 

BOARD 
LOCATION 

BOARD 
LOCATION 

2B 
lC 
IE 
IE 
IF 
IF 
IF 
IF 
2B 
2A 
2C 
2D 
2E 
3C 
3C 
3C 
3C 
3D 
3E 
3E 
4E 
3E 
3F 
3F 
3F 
3F 
4F 
3A 

3E 
3E 
3E 
3E 

BOARD 
LOCATION 

CHASSIS 
CHASSIS 
CHASSIS 

CHASSIS 
CHASSIS 

CHASSIS 
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4658 Service (SN 8060000 & UP) 

, 

2 

3 

A + B 

A2 
VERTICAL OUTPUT 

CIRCUIT BOARD 

c D E F 

Figure 9-5. A2-Vertical Output circuit board component locations. 

G H 

P2498 [ ) 
[) 
[) 

Gl 
[J 

4273-15 

IV:\ Static Sensitive Devices 
\:t:I See Ma intenance Section 

COMPONENT NUMBER EXAMPLE 

Component Number 

, A23 $ R1234 ' 

Assembl I ~ ~SChem~tic 
y ..-J L ' CIfCU/ t 

Number N;~~~~S~~b~;ed) Number 

Chassis- mounted components have no Assembly Number 
pre/ix-see end of Replaceable Electrical Parts list 
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4658 CONTROL SETTINGS 

DC Voltages 

VERT MODE 
Vertical POSITION 
AC-GND-DC (both) 

AC Waveforms 

VERT MODE 
VOLTS/DIV 

CH 1 
Midrange 
GND 

CH 1 
5mV 
DC CH 1 AC-GND-DC 

Input 20 mV positive-going 
square wave 

® 

@ 

® 

® 

I 
I I 
~ -1 p-p L 
I I ov 

I I OV 

l200mVr 

~ 
I I 
I I 

~ 
Jp-p L 

I I ov 

I I OV 

l200mVr 

~ 
I I 
I I 

l30mv r 5.9V 

~ 
I I 
I I 

ft°mv 
p-p 

5.9V 
I I 
I I 35V 

~ 
I I 
I I 

8 
I I 35 V 

I I 
(2757-101 )4273-16 
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jll: 

.... 

Id' 

---is-mounte' 

VERTICAL OUTPUT AMPLIFIER 

DIAGRAM <§> 

A2 ASSY 

CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD 
NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION 

C2038 3C 10 R2054 6E 1 E 
C2047 4G 10 R2055 6E 1E 
C2126 3H 1C R2057 6E 1E 
C2172 3H 1 F R2058 5F 1 E 
C2196 2H 2H R2073 6F 1F 
C2315 2E 2C R2074 2H 1F 
C2334 5C 3D R2075 6F 1F 
C2335 7C 3D R2103 3C 1B 
C2336 6C 3D R2104 3B 1B 
C2337 6C 2D R2108 3C 1B 
C2339 6B 3D R2117 3A 1B 
C2346 6D 2E R2119 3C 2B 
C2417 4B 3C R2123 4G 1C 
C2422 3D 3C R2124 4G 1C 
C2424 3D 3C R2125 4F 1C 
C2486 3H 3G R2127 3H 1C 
C2488 2G 3G R2135 5B 1C 

R2137 7B 1D 
L2296 2G 2H R2142 5C 1D 
L2492 2G 3H R2143 5C 1D 
L2494 3G 3H R2154 5F 1 E 

R2156 5E 2E 
LR2264 5H 2F R2168 5H 2F 
LR2267 6H 2F R2185 5H 2G 

P2495 4B R2207 3B 2B 

P2498 3B 3H R2208 3C 2B 
R2212 2C 2B 

02105 3C 2B R2214 3D 2B 
02115 4B 1B R2218 2C 2B 
02306 2B 2B R2243 6D 2D 
02308 3C 2B R2244 5C 2D 

R2246 7C 2D 
R2014 2B 1B R2247 6D 2E 
R2015 2B 1B R2262 5H 2F 
R2016 2A 1B R2268 7H 2F 
R2017 3A 1B R2284 7H 2G 
R2025 5F 1C R2304 2B 2B 
R2045 3C 1D R2305 2C 2B 

P/O A4 ASSY 

CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD 
NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION 

P4058 2G 2G S4075 2J 2F 

PIO A4 ASSY also shown on diagrams 3,4,7,8,9, 10,11, 12, and 13 

CIRCUIT SCHEM BOARD 
NUMBER LOCATION LOCATION 

R2318 2D 3C 
R2323 2E 2C 
R2325 3E 2C 
R2326 3D 3C 
R2328 2D 3C 
R2335 7C 3D 
R2337 7C 3D 
R2344 5C 3D 
R2354 6C 2E 
R2356 6E 2E 
R2357 6F 2E 
R2358 6F 3E 
R2426 2D 3C 
R2432 6C 3C 
R2436 6C 3D 
R2446 6C 3D 
R2447 6B 3E 
R2448 6B 3E 
R2455 6B 3E 
R2465 6F 3F 
R2466 6F 3F 
R2472 6G 3F 
R2476 4C 3F 

RT2333 3E 2C 

U2005 3B 1B 
U2225 4F 2C 
U2255 5G 2E 
U2385 6F 3G . 
VR2232 5C 2D 
VR2234 4D 2D 
VR2238 7C 2D 

CIRCUIT SCHEM BOARD 
NUMBER LOCATION LOCATION 
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4658 OSC ILL OSCOPE (SN 8060000 & UP) 
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N:\ Static Sensitive Devices 
\2::1 See Maintenance Section 

COMPONENT NUMBER EXAMPLE 

Component Number 

• A23 $ R1234 ' 

Assembly T 1 L schemiflc 
Number '" Subassembly ~:~U;:( 

Number (llusl!d) 

ChaSSis-mounted components have no Assembly Number 
Pfehx-set end of Replaceable EJectflca! Parts list 

NUMERAL AND LETTER AT SIGNAL 
LINES TO OR FROM OTHER DIAGRAMS 
INDICATES THE GRID COORDINATE ON 
ANOTHER SCHEMATIC (FOR EXAMPLE: 'lEI 

U2255 

j 
12 
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~ 
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< m 
:II 
-I 
o 
C 
-I 
"'0 
C 
-I 
» 
3: 
"'0 r 

Scan by Zenith



4658 Service (SN 8060000 & UP) 
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Figure 9·6. A 7 -Trigger Generator and Sweep 
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TRIGGER 
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4658 CONTROL SETTINGS 
DC Voltages 

A TRIG MODE NORM (sweep not 
running) 

TRIGGER SOURCE (both) EXT 
TRIGGER LEVEL (both) Midrange 
TRIGGER SLOPE (both) + 
TRIGGER COUPLING 
(both) AC 
VERT MODE A TRIG VIEW and CHOP 
AC-GND-DC (both) GND 

AC Waveforms 

TIME/DIV 0.2 ms 
TRIGGER SOURCE (both) EXT 
TRIGGER LEVEL (both) Midrange 
TRIGGER SLOPE (both) + 
TRIGGER COUPLING 
(both) AC 
VERT MODE A TRIG VIEW and CHOP 
HORIZ DISPLAY AINTEN 
DELAY TIME POSITION Fully counterclockwise 

TO 

I 
I 
I 

® J 
I 
I 
I 

® J 
I 
I 
I 

® l 
I 

1 

I 

® J 
® 
FIRING TO 

Trigger Input (both) 

T1 

120mvL 
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I 
;.---;1 ~OV 

120mV L 
POp 

'------' I 

I 
1 

200mvI 
Pop I 10.5 V 

I 
I 
I 

150mvL 
Pop 

'---~ I 10.5 V 
I 
I 

t......;--'~ ;- •. :: 

@S III I I~ SW~EP 
I I STARTS 

ARMING TO I nl II ti 0.5 V 
HOLOOFF . _ 
STARTS ~ ~ ~ OV 

HOLOOFF I I I I 
ENDS 1 I -----I 1 

® l I 1~~~mvl~3.3V 

0.5 V, 1 kHz square wave 

® 

® 

J 
I 
I 

J 
I 
I 
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T3 

I 
1 

I I I !~~mVL 
~----!'- ~3.3 V 

I I 
I I 
1 I 

, ':~~mvi ~OV 
~-~ 1 

I 
I 

lo.....------o 
I 
I 

200 mv L 
Pop 

'---.......1/ I 10.5 V 
I 
I 

i
10.5V 

150mV 
Pop 

~---'!I J 
1 

® i------'~ 0.5 V 

HOLOOFF N' 0 V I ARMING TO 

I 
1 
1 
1 

STARTS I 1.-- B SWEEP 
1 STARTS 

ASWEEP_I ~ I 
STARTS I --i '" r 0.5 V 

~ 1 IL ____ j----1====~I--FFIIR::TO 
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A & B TRIGGER GENERATOR DIAGRAM <?> 

PIO A7 ASSV 

CIRCUIT 5CHEM BOARO CIRCUIT 5CHEM BOARO CIRCUIT 5CHEM BOARO 
NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION 

C7006 2B 1B R7009 2A 1B R7329 5H 4E 
C7OD8 2A 1B R7014 20 1C R7342 51 4F 
C7018 1C 1C R7020 20 10 R7343 5K 3F 
C7019 10 10 R7024 10 10 R7346 6M 3F 
C7025 1E 10 R7025 1E 10 R7347 4M 4F 
C7027 3E 10 R7026 2G 10 R7349 5M 4G 
C7028 2G 10 R7027 3E 10 R7402 6A 4B 
C7116 2C 2C R7028 2G 1E R7404 6A 4B 
C7128 2H 2E R7029 2H 1E R7406 6A 4B 
C7134 2L 2E R7032 2G 1E R7407 6A 4B 
C7227 6G 30 R7033 3G 1E R7408 6B 4B 
C7229 7E 30 R7034 1J 1E R7417 50 40 
C7244 5K 3F R7035 3H 1E R7421 40 40 
C7313 4C 4C R7036 3H 1E R7423 8K 40 
C7317 5C 3C R7037 1J 1E R7432 71 4E 
C7321 4E 30 R7038 2K 1E R7434 8K 4E 
C7329 5H 4E R7042 2K 1E R7435 8K 4E 
C7404 6A 4B R7043 2K 1F R7436 6H 4E 
C7406 6A 4B R7044 3L 1F R7437 6J 4E 
C7425 8K 40 R7045 2N 1F R7439 8K 4E 
C7435 8J 4E R7046 2M 1F R7441 5K 4F 
C7442 51 4F R7047 3M 1F R7444 5L 4F 
C7443 5L 4F R7048 2N 1F R7445 4L 4F 
C7505 5A 5B R7106 2A 1B R7506 6A 5B 
C7506 6A 5B R7111 1C 2C R7516 50 5C 
C7508 6B 5B R7119 20 20 R7519 8J 5C 
C7517 40 5C R7121 2E 20 R7521 9J 50 
C7519 8J 50 R7125 1E 20 R7522 9L 50 
C7529 8L 50 R7126 2H 20 R7525 71 50 
C7536 7J 5E R7128 2H 20 R7526 8J 50 
C7565 5A 5H R7132 4J 2E R7533 7J 5E 
CR7046 2L 1F R7133 21 2E R7534 7L 5E 
CR7120 2E 20 R7134 2L 2E R7545 5L 4F 
CR7146 2M 2F R7135 2M 2E R7565 5A 5H 
CR7147 3N 1G R7142 2K 2F 
CR7148 1N 2G R7143 1L 2F RT7147 2N 2F 
CR7322 6E 30 R7145 1M 2F RT7349 5N 4G 
CR7349 6N 3G R7147 2M 2F 
CR7350 5N 4G R7150 2L 2G 57015 10 1C 
CR7521 9J 50 R7208 5A 3B 57112 1A 2C 
CR7536 7J 5E R7213 5A 3C 57312A 3B 3C 

R7218 4A 3C 57415 30 4C 
J4541 5A 51 R7224 5G 30 
J7206 1A 2B R7226 5G 30 U7131 1J 2E 
J7212 2A 2C R7228 6G 30 U7131 4J 2E 
J7215 1A 2C R7229 7E 30 U7331 4J 4E 
J7524 8M 50 R7232 5H 3E 
J7535 7M 5E R7233 6G 3E VR7047 3L 1F 

R7234 6H 3E VR7145 1L 2F 
L7043 2K 1E R7235 4J 3E VR7346 6L 3F 
L7137 2L 2E R7236 6H 3E VR7446 4L 4F 
L7341 5K 3F R7237 4J 3E VR7520 91 50 
L7441 5L 4F R7238 5K 3E 
L7525 8K 50 R7242 5K 3F 

R7243 6L 3F CHASSIS MOUNTED PARTS 
P7010 2F 1B R7246 5N 3F 
P7305 5F 4B R7248 8M 3G CIRCUIT 5CHEM 

R7305 6A 4B NUMBER LOCATION 
07124A&B 2E 20 R7306 6B 4B 

CHASSIS 07142 3L 2F R7308 68 4B J17106 2A 
J17506 6A CHASSIS 07143 1L 2F R7316 4C 4C 

07324A&B 6E 30 R7319 60 40 R17010 3F CHASSIS 
07344 6L 4F R7325 4E 40 R17305 6F CHASSIS 
07345 4L 4F R7326 4E 40 
07422 8J 40 R7327 6E 30 S17010 3F CHASSIS 
07424 7J 40 R7328 81 4E S17305 6F CHASSIS 

PIG A7 ASSY also shown on diagrams 3. 7. and 12 
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NUMERAL AND LETTER AT SIGNAL LINES TO 
OR FROM OTHER DIAGRAMS INDICATES THE 
GRID COORDINATe ON ANOTHER SCHEMATIC 
fFOR EXAMPLE: 4Et 

4105B O~CILLOSCOPE. (~N eObOOOO ~ Up) ('1151- BO) 4'177-20 

G 

NOTE: 
.. MATCHED PAIR 

.... MATCHED PAIR 

COMPONENT NUMBER EXAMPLE 

Component Number 

, A23 T R1234 ' 
~ =rSchem~tlC 

Assembly . J L'Circuif 
Number Subusembly Number 

Number (ifustdJ 

ChaUlS'lTIQunled components have no Assembly Number 
preliJ-ste !ndof RepYcubie E1eclriul P.rlSlJsl. 

IV:\ Static Sensitive Devices 
\:!::JI See Maintenance Section 
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Q1424 ~-~EII>=' '~r----~-, . '0" 

TRIG R7435 C74aS 
VIEW t '-K 7 - 4 5 

~6~~9 ~ENTER R7434 

+--_H_~~~b~cHo 20 L?525 

R'7!319~ R7439 ~ 7 '5 \ 

+3.0V WHEW TRIG 
\f lEW \S ENABLEO. 
+ '5.7V WHEN TRIG 
V IE W IS DISABL E D. C'~29 

2 .'5-9 

649t {'OO ~ 
- 6'14 C7435 T R IG R74 2 3 

620 GV~f~ 250 

Q7422 Iv ED (5ii) 
\-....... C£ll) \ J~'5a4 A TRIG ~IEW R732S 

27 

VR7520(. t:;-, 
5.IV~tJ 

I 

CR7521 ~~----~~~------------~~~~--------------~------- TO 
R7522 J1315~ 

~R7521 43 .. I 3B :3 

. J. I
•
13K I 

-t 15V2 ""-PA-R-T"'I-"-L-A"7-T-R='G"G"'E"'R~G"E-N-E"R-A":r-OR-~~S-W-E"'E"'P-L-O-G-'-C-6-0-A-R-D--~ • 
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4658 Service (SN 8060000 & UP) 
4658 CONTROL SETTINGS 

® 

® 

® 

® 

® 

@ 

DC Voltages 

A TRIG MODE 

AC-GND-DC (both) 

AC Waveforms 

A TRIG MODE 
B TRIGGER SOURCE 
DELAY TIME POSITION 
HORIZ DISPLAY 
A TIME/DIV 
B TIME/DIV 
AC-GND-DC (both) 

1;- STARTS A SWP 

1 l +0.2 V 

... _____ ....... - ___ -0.2 V 

i- ENABLES A i 1 ~~'G ARMING i ~~:: 

J
: ( ~:~: STARTI ___ _ 

- -1.9V 

I 
-8V 

1 ASWP I, UNBLANKS -1.3 V 

l!-----'_ 
I 

-4V 

I 
1 ASWP 

VARI~ 
DTP SETTING ""'-r : 

13 V 

2.1 V 

1 I 

-----;1 P"'I ~~~~~_ -0.9 V 

+1.2 V 

I I 

1 I 
1 I 1 1--°:: 

I 
1 

1 

® 

® 

@ 

® 

@ 

@ 

NORM (sweep not 
running) 
GND 

AUTO (no trigger signal) 
STARTS AFTER DELAY 
5.00 
AINTEN 
1 ms 
0.1 ms 
GND 

STARTS 1 1 STARTS 
-BSW 

ASWP'I I 

__ I - ....... 1 l,.....--
BSWP 

UNBLANKS 

-3V 

-4.6 V 

-1.7 V 

B SWP ! I 
BLANKS I I j---- -4V 

~II 
I I 1 ----iUr---- -3.4 V 

-5V 
A SWP FAST I 

BLANKING -: 

t~8MS~~-----
I 

RESETS A & B SWPS -...".,.1 
1 

t~10MS~~ ____ __ 

STARTS HOLDOFF __ I 
I 

t=VARIESWITH I r 
HOLDOFF SETTING--t r-___ _ 

1 I 

-3.4 V 

-5V 

3.5 V 

0.4 V 

1.5 V 

0.1 V 

I 1 ~ STARTS A SWP 
HOLDOFF~ I' 1>1 ',,- --- 4.2 V 

----------~I·. OV 
HORIZ AL T SYNC PULSE ",I 

SET 465B 1 

A1. TIME/DIV TO 1 MS I t ~0.6 MS 
+5 V 

0.1 V 
1 

(2757-103)4273-21 . 
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SWEEP AND Z-AXIS LOGIC DIAGRAM 0 
PIO A7 ASSY CO NT 

CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD 
NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION 

R7066 8C 1H R7275 51 31 
R7068 80 1H R7276 6H 31 
R7069 70 1H R7277 6H 31 
R7070 80 1H R7281 3F 2J 
R7077 1G 1J R7283 10 3J 
R7078 21 1J R7284 1C 3J 
R7079 4E 1J R7287 8M 2K 
R7084 2F 1K R7297 8M 2L 
R7085 1F 1K R7348 4G 3G 
R7086 3F 1K R7355 5G 3G 
R7087 2E 1K R7356 7K 3G 
R7088 20 1K R7357 41 4G 
R7097 10 1L R7358 41 4G 
R7098 1 F 1L R7361 7J 4H 
R7149 8K 2G R7365 7K 4H 
R7152 8J 2G R7453 5H 4G 
R7154 1E 2G R7455 7J 4G 
R7155 1E 2G R'7456 8K 4G 
R7157 9J 2G R7457 7J 4G 
R7159 8J 2G R7458 7J 4G 
R7162 81 2H R7461 7J 4H 
R7164 7E 1H R7465 50 4H 
R7165 80 2H R7471 6L 41 
R7166 8J 2H R7503 9M 5B 
R7167 8J 2H 
R7171 3H 21 U7375 6H 41 
R7173 3H 21 
R7175 4E 1J VR7256 7M 3G 
R7176 4E 2J VR7275 8H 31 
R7177 4F 2J 
R7178 4G 2J W7291 8M 2K 
R7179 9E 2J W7292 7M 2K 
R7184 2E 2J W7293 8M 3K 
R7186 2C 1K 
R7187 2C 2K 
R7188 8M 2K 
R7192 3D 2K 
R7194 3D 2K 
R7196 40 2L 
R7197 2E 2L 
R7253 4H 3G 
R7264 71 2H 
R7267 6K 2H 
R7269 61 31 
R7272 51 31 

P 10 A 7 ASSY also shown on diagrams 3, 6, and 12 

CHASSIS MOUNTED PARTS 

CIRCUIT SCHEM BOARD CIRCUIT SCHEM 
NUMBER LOCATION LOCATION NUMBER LOCATION 

OS17127 5K CHASSIS R16002 8A CHASSIS 
DSl7206 5K CHASSIS S14498 5A CHASSIS 
R14398 4A CHASSIS 

TABLE (cont~ 
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SWEEP AND Z-AXIS LOGIC DIAGRAM ~ 

P/O A4 ASSY 

- CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD 
NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION 

C4398 3A 7L P4398 3A 7M W4544 9N 9G 
P4561 5A 9H 

J4463 1A 9H P4571 7N 101 
J4487 6B 9K 

PIO A4 ASSY also shown on diagrams 3, 4, 5, 8, 9, 10, 11, 12, and 13 

P/O A6 ASSY 

CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD 
NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION 

CR6218 7B 50 P6010 8B 10 R6019 8A 20 
CR6219 7B 50 P6010 9A 10 R6217 7B 50 

P6015 8B 10 
P4487 6B 50 P6015 9A 10 S6205 6A 4B 

iJ' 
~ 

P4487 6M 50 S6260 1A 4H 
P6002 8A 1B R6012 9A 1C 

I 
PIO A6 ASSY also shown on diagrams 8, 9, and 10 

P/O A7 ASSY 

I r' CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD 
NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION 

C7052 9C 1G CR7154 1E 1G J7076 3L 11 

Pi 
; fi' 

t:. 

~ 

C7127 5J 20 CR7184 4F 2J J7077 2L 11 
C7158 8J 2H CR7272 61 31 J7078 1L 1J 
C7165 8J 2H CR7277 6L 31 
C7174 3H 21 CR7281 3F 2J L7278 5H 3J 
C7182 3F 2J CR7362 71 4H C7187 20 2K 

CR7381 2C 3J P7205 5K 38 
C7188 8M 2K 

CR7382 2E 3J P7052 8C 1G 
C7192 3D 2K 
C7196 7M 2K CR7383 2C 3J 
C7197 8M 2K CR7385 10 3J 07053 1E 1G 

C7247 7M 3G CR7386 2E 4J 07055 1E 1G 

C7263 71 2H CR7387 3F 4J 07067A 8E 1H 

C7265 61 2H CR7449 41 4G 070678 8C 1H 
C7273 61 31 CR7451 8K 4G 07074 80 11 
C7286 8L 2K CR7463 5C 4H 07075 80 11 
C7288 8M 2K CR7464 6C 4H 07076 9E 11 
C7297 8M 2L 07083 2F 1J 
C7303 8M 3A J4541-1 1L 51 07092 1F 1K 
C7371 51 31 J4541-2 2C 51 07093 20 1K 
C7376 6K 31 J4541-3 5C 51 07095 20 1K 
C7377 5H 3J 

J4541-4 8N 51 07155 8J 2G 
C7447 5H 4F 
C7449 51 4G J4541-5 3C 51 07174 3H 21 

C7453 51 4G J4541-6 2C 51 07181 4E 1J 

C7458 7K 5H J4541-7 7N 51 07182 4F 2J 

C7461 7J 4H J4541-8 4C 51 07195 3D 1L 

C7471 7H 41 J4541-9 1C 51 07254 4H 3G 

C7507 9M 58 J4541-10 8N 51 07256 4H 3G 

J4541-11 8N 51 07460 7J 4H 
CR7072 90 11 J4541-13 9N 51 07465 7L 4H 
CR7073 9E 11 J4571-1 4L 5F 
CR7078 2F 1J J4571-2 4C 5F R7049 10 1G 
CR7084 2G 1K J4571-3,4 6C 5F R7052 1E 1G 
CR7085 2G 1K J4571-5 6C 5F R7056 1E 1G 
CR7097 1G 1L 

J4571-6,7 7C 5F R7057 1E 1G 
CR7098 1G 1L 
CR7099 1F 1L J4571-8 6L 5F R7062 8E 1H 

CR7149 9K 2G J4571-9 7N 5F R7063 8C 1H 

J4571-10 9N 5F R7064 7C 1H 
R7065 8E 1H 

C:UTABlE {contI 
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IV:\ Static Sensitive 
\J:)I See Maintenane, 

COMPONENT NUMBE 

Component Nt 

, A23 A2S! 

Assembly T T 
Number Subassembly 

Number (if USI 

Chassis- mounted components ha~t 
prefix-see end 01 Replaceable I 
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: Sensitive Devices 
Maintenance Section 

NT NUMBER EXAMPLE 

Jmponent Number 
\ 

FTRlt4 Schematic 

Subasse'!lbly ;~~~I~r 
Number (If used) 

lmponents have no Assembly Number 
Replaceable Electrical Parts List 

4658 CONTROL SETTINGS 

® 

DC Voltages 

A TRIG MODE 

AC-GND-DC (both) 

AC Waveforms 

A TRIG MODE 
B TRIGGER SOURCE 
HORIZ DISPLAY 
DELAY TIME POSITION 
A TIME/DIV 
B TIME/DIV 
AC-GND-DC (both) 

I STARTS A SWP 

I~ 

J -2.5 V 

-4.6 V 
I 
I 
I ASWP I 

@~ 
+13 V 

+2.1 V STARTS B SWP", : 

t 
I 

I @ 
I 

I BSWP: 

2'V~ ® 
BLANKS I I 

BSWP N 
@ 

A4 
INTERFACE 

CIRCUIT BOARD 

:1 
: I 

I 
I 
1 

-3V 

- 4.6V 

+13 V 

+0.1 V 

-3.4V 

-5V 

NORM (sweep not 
running) 
GND 

AUTO (no trigger signal) 
STARTS AFTER DELAY 
AINTEN 
5.00 
1 ms 
0.1 ms 
GND 

® 
BLANKS B Swp--W 

I I 
®RTS B SWP ---: I 

I I 
RESETS A & B SWP --""'1 

® t"'SJ.Ls-:fE 

I 
I 

4.SV 

4.1 V 

2V 

O.SV 

4V 

O.SV 

® 
U= -3AV 

-5V 
I 
I 
I rc 4.SV 

@ 
4.1 V 

® t "'0.6 J.LS y",, __ +5V 

0.1 V 

(2757-42)4273-24 
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HORIZONTAL DISPLAY LOGIC AND A &. B SWEEP GENERATORS 
DIAGRAM ~ 

Pia A4 ASSY 

CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD 
NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION 

C4391 40 7L P4571 6M 101 R4498 8F 9M 
C4441 4B 8G P4571 9A 10J R4545 1B 9G 
C4442 1C 8G R4546 1E 9G 
C4442 1C 8G 04398 31 6M R4547 1C 10G 
C4472 2F 71 04465 2L 8H R4548 10 10G 
C4473 5L 81 04475 7K 8J R4551 1G 9G 
C4476 7K 7J 04481 5K 8K R4552 1B 9G 
C4477 7J 8J 04482 5K 8K R4553 10 10G 
C4487 5J 8K 04491 6K 7L R4554 10 10G 
C4497 8G 8M 04492 5K 7L R4561 1C 9H 
C4554 1E 10H 04497 90 9L R4562 3E 9H 
C4563 1B 9H 04498 8F 9L R4563 3C 9H 
C4567 3D 91 tl4545 1B 9F R4563 3C 9H 
C4568 2G 91 04554 10 10G R4563 3C 9H 
C4569 1E 101 04562 1E 10H R4564 1B 9H 
C4571 1A 91 04563 1B 10H R4565 2E 91 
C4572 9C 9J 04564 1C 10H R4566 3E 91 
C4575 6C 9J 04565 3D 91 R4568 1G 101 
C4585 6E 10K 04566 2E 91 R4570 1A 91 
C4592 7B 9L 04570 3G 101 R4571 2F 91 
C4593 9A 10L 04581 60 10K R4571 2F 91 
C4594 1A 10L 04582 6E 10K R4572 3E 9J 
C4597 80 9M 04588 7B 10L R4573 1A 9J 
C4598 8G 9M 04588A 7A 10L R4574 1A 9J 

04588B 7C 10L R4575 6B 9J 
CR4396 3G 7L 04598 8G 10M R4576 6B 9J 
CR4465 4L 81 R4392 5G 7L R4577 6C 9J 
CR4466 4L 81 R4393 31 6L R4578 6E 9J 
CR4467 5L 81 R4394 31 6L R4579 60 10K 
CR4471 5L 81 R4395 2H 6L R4581 7G 9K 
CR4472 5L 81 R4396 3G 7L R4583 6B 9K 
CR4546 1C 9G R4397 4H 7L R4584 60 9K 
CR4551 1B 9G R4451 1B 8G R4585 60 10K 
CR4552 1B 9G R4461 1K 8H R4586 9E 9L 
CR4563 3D 9H R4462 11 8H R4587 9C 9L 
CR4567 2G 91 R4466 4M 81 R4592 6C 9L 
CR4577 6C 9J R4467 5L 81 R4593 7B 9L 
CR4581 6B 9K R4469 2E 81 R4595 9F 9M 
CR4582 6B 9K R4471 5M 81 R4596 8F 9M 
CR4592 90 9L R4472 4L 81 R4597 9E 9M 
CR4597 8G 9M R4473 5M 8J R4598 9A 10M 

J4387 2J 6L R4474 7K 8J R4599 8G 9M 

J4388 3G 7L R4475 7J 8J U4391 50 6L 
J4463 20 9H R4476 7J 8J U4391B 4G 6L 
J4463 2E 9H R4477 2F 91 U4391C 61 6L 
J4463 2E 9H R4479 7K 8K U4391 0 2H 6L 
J4463 4G 9H R4482 4G 7K 8L U4491 40 
J4463 4M 9H R4483 5G 7K 

8L U4491 A 5H 
J4463 5M 9H R4484 5G 8K U4491B 61 8L 
J4475 5M 8J R4485 41 8K 
J4487 3G 9K R4486 41 8K 31 6L VR4394 
J4487 6E 9K R4487 51 8K 

VR4495 51 8L 
J4487 7E 9K R4488 5H 8K 61 8L VR4496 
J4487 80 9K R4491 6J 7L 
J4541 1N 10F R4492 6J 8L W4348 4B 7G L4593 7F 10L R4493 5J 8L W4440 7G P4541 1M 10F R4494 5J 8L 4B 
P4541 3A 10F R4495 51 8L W4544 5B 9G 
P4541 5L 10F R4496 61 8L 
P4561 1M 9H R4497 8F 8L 

PIO A4 ASSY also shown on diagrams 3, 4, 5, 7, 9, 10, TT, 12, and 13 

Pia A6 ASSY 

CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD 
NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION 

P4463 4G 5G S6111A 70 3C S6260 4F 4H 
PIO A6 ASSY also shown on diagrams 7, 9, and 10 

CHASSIS MOUNTED PARTS I R14499 3K CHASSIS 
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:3 

4 

5 

e 

7 

B 

9 

A 

.',II.'1nMgJ 

B c 
R.tlA"51 
100 

+~SV--~~--~----~----"~S5V3 

D 
+,~v 

~ R4'5A6 
~ 2.32K 

RA54 '3 1 C..:l442' •. 3"1 ;l:So I +5V +"V ~& 
+ISV 

E F G H K L M 

C<1545dctiMl ' R.54if R4S5A , I ft5 
,,,-~ 10K 04551\ I I.O!)K CSD t? 045 "2 

+I5V '4~ .~ t-~~~~;l ____________ ~~~~~~ ________________________________________________________________________________________________________________ ~p:":5~4~11 8 5Wp BLANK ING 
R451 3 R.S52 • . \ ...... R.553~ ~C.S54 - . 2 1 0 C4~7 1 392 r~3N6~~ __ ~--~--~~.~56~1 CRA546 ~ ~t~3~.~92~K-+-~1 2-2--------------------~~=O=.~,,------------------------------------______________________________________________________________ -, 3{ Q106

5 

, J 4~: \- 2 
22pF R454B h. .-____ - =-3.} B ENDS A 

:t--if=;- CR4SS2 CR45~SI \,.OOK ® +5!>V2 I I C R;40">3 . J ~ 5. ,-3 
"4~6g~--~--;:(ill;§)=' =.O)=H"c? Q45103 CS>J-JQ_45_6_4 _______ rf _________ -r-______ --::"W~---__4~~551 L-----4r, ~,C j' ,5: I ./ l~ - r- r C4569 R4568 .,.\ ~V '--------------------4 • • I E"NAD5 

B SWP C4594 +----ll----JW>-----! .. T 2 7 33 f: jJ S,AR, ~~;~ 10.O~2 era3 R~1f. " %IIIB ~ II m ~ R .... 2 ~ :';;'~~ ~~ 5"4gB 
, 1~+;v~T;;~R~T:;~I-~---~--<-~:~->-~c-~T~-----71~~lr~3~4_4_6_3+-,5-V-------------------------~-+-'-4·t-----------------------------------~·~. O~2~K~-----------------------GQJ)J-----~~~--;~4~5 ~:~i,Wo~:-2 P 4 S ~ \ 

A SwP 
STAAT GAT£: 

FROM 
J4~7J-IA 
~L 0 

P4571 
-I 

~ 
\ !R4'363 

PARTIAL A6 I U4391D 
TIMING BOARD I <anI I I.!:::======;i ==========:.l ~44Tl ~ 74LSO. A~ VER T AU S'(NC. 

J •• ';§ 1 A1 '1........J:o P 1--91~~0;' ~ ,!I,---__ "'!..... __________________ ~J@B1~ J'~~ ' ~ 

Q4565 'i\ 

""i6~" Q~56G~;72 ~ CRA%1 C.%B r'---' J, L..J - BB ~ 
-....... .0.2 f--W----< 

RtlSG2 
I.OOK 

R4'5GS 
100 @!D R~71 0 

RilS72 
4. 5 3K 

- BV 
Q4570~ rnp 

POSITIVE F\jLSE AT '\ 
HORIZ ALT J4388 E)lD OF' A SWP 

"-HI FOR B 5WP 
IN ALT 

VR.39·r ______________ ~·~~~P2A2·9~B; 

~ 
-3V STARTS SWP 1.

5 11 

-BV 
-BV 

S'(NC PULSE ~ ! 
FROM AL.::r 5£E ~ 

Q717A, J7076",!/ • r,FOR 9 

R439!5 
B20 ~~ Ilr .. C!.I ___ +-_~lR" ... I T~t~E I 

SERVICE JUMPER'S 

W4A40 J +1 '3V • ~4~oI!e" +15V 5EE4 

~sv.. • • .. t~V FOR "V-" 
DISTRIBUTION 

CA-441t-

1!5~FI W4544 
-SV ... - •• ~ -SV 

+5V 

%j~ 0.1 

U~~91 
74 LS14 7 

~
"'~ 

" 
" U<1391 

74LS 02 1 

'ijO 20 0 

10 0 
L • 

-evIN XY I J"I<4B7 DISTRISU ION 

FROM ~ /~-6~~~~ __ ~r--4 __ -+ ________ ~ 
661\1 A -14 ,P4487-6 "V ~ 

I 
CR4'396 R439" 

e~R~i ~H~~ IN J I +l5V r.2K 

DISPLAY POSITION P4463 J446S ~:~B2 
-10 -10 6 

R4397 
IK +5V 

-BY 

I ' N~'NI ~u --1
1
--101 UA391"B ~ 4 

I ~ 7~ LS02 +---------1------ ;1~~ DISPLAYS A SwP 

~ ~--- - ~ - - R. ABG : I r:-- s .lK R-'l 4B5 

: I. :: , I +f;.4S. '--------i--""lDc Q ~ +6V 2.2\0(, 

0
)~ lc......2_" --+--BV 

Ij~ose 
4~ P2:5-~ T~~~E 
I~ TO ~'3!R. TTL HI W HEN 

A TRIG VIEW 
IS D ISPLAYED 

R4-1 66 OFF SET VOL TAGE 

f"" P2 49 S-2 ~'B 

'\ 

B TRIG V IEW 

221K F R OM ~ 
t-----I<}---t------..,,+I"'SVV~~?W.,:....--::;_7~ R GO -'l7, P4 4(C.3 -7 ~ 

"fR 4472 .:':A6 31 tO M "M 
/""----C-. -48- 7- ...... b ----==---------j'-r" CRAA72 f a. 2 K rrJ4~475 O~~~T V~EN'XeL E 

410 T I FROM m ±~A473 ~ici3 J IB02 ~ 
1 330 R 4.4 7 1 I & J.ot 'V 

6 49K 'OL~b I 1- ---- f,L-~II-II S·I:5r:S4.,t •• " :u~,; k:~:".,!~.:: 
r\ -' 74L.S74IF C R4471 J446:;1 

A TRIG V IE W 
OFFSE T VOLTA G E: 

F ROM 0 
R6123 , P 44103-6 9 

2 C 2 6 
NOTE: i ~ -Ia 1,-'2 L +. ~S~2 ~ ~ f~K4 •• 5(;0 ~~4 ELD P4~ I . 

+ISV RIGHT 510EOF I 2L +Sl~ ~ " c +SV .~. ! !" 4493
Rl 

Q4492 \ I CR72;~R128I ' J 4541 -J 
f
: SWITCH A r:::l I C ~: VRA49 S I "--!" .1.'3V W HE'N 3 F 3F 3 6 (;) 
R4578 SHOWN ON ~ 1-- - - R4392 ~ 9 tv 1.2K - 8>/ B 5 WP I S 7 

+55V 2.32 K <3> IL~>_~e~---J_5-.,-K--~~~~~~1~0----~L~. 3"l~~L_~~:~_4_9*6~~·+_---R~~~.~9~2---~B-V--__ H(~~~~~-~~~------_t-D-15~P-L-A-V-E-D-=-6~. 
t-R_'OO_4S_'_S~ __ --t~+ !S5VZ +5V -t5V~o 'PARTIAL At TIMING BO' if H ~:~~I; ~~~;~~ Y~96 Ri~K'~ ~_~, Q4 491 + I.~ W HEN fCR.rg8~1~~~4,J~~1 -6 

!C4575 ~f R45B 5 ~~ 19 9.IV .c;,f...... AOl sSpWLPAy'SE O J 
R4516 lo., R45

'0
'f7

K 
Q45~ 1.05K GTI) r.;:J. -ev 

4. 3K~. rl~ra~~~::;-----~Q;D~. ~--------------~::::::::::..~~-----------------------------------------------------.::::...--------------------_J------______________ :P~4~s1~ll A 5WP FAST 8L ANK tNG ~ RA5BA f C4585 -2 TO 
R 3 CR'S77 ~ \ ...... 3 .9 2K 22 Q4582 C±Q&) Q 7IB2

,
J 4 5 1 ' -2 4 

.~,~~a ~~R~:2 '--l R4S1.9 ~ +"SV, - . 1 A S:;~ORE5~i' 'V 

Q£l58,,8A ,, __ C_R~~_~~~' _ Q4~888 ,/,OOK LA"g" ~ R. " 8 1 +15V CR:c·~,J~S;I -3 
J7~ _________________________________________________________ ~0~.3~~~H~--------_!"K ~ 

~ ~ __ _____ __ -f ~ C,A76 ~i·79 COMPONENT NUMBER EXAMPLE 

C1g~2 R~~~3 ~~ Component Number 

50," Q4S68 ," • . z 
, • • I T OP VIEW 

~ TO Ill~ --@ R4A1. 'A23~R1234 ' 
SG;IIIA TIM I D1V R70 6 2 0 ~ ~~J~ a . 32~ CQ:V A SWP bIy ~ 1 ~Schtmi lic 

_PA+RVTT'A~LRAT, :--t -::.:;ii.i~ .. !----~I)·I>-:=~c..·-8-7-+-,S-Y--------------------------·--~ 1 I Q4~75¥~ U4\\9-2 ~:m"", '~N;~:~~:';~:~'! 
~ .." R.t:I"I76 CAA77 ~ CllaSSls· molintedcomponent$hayenoAssem~y Number 
~BOARD ::~"ge " leOK " . 2 ~ .,",-,,,,"d,IR.~.,,,., U,,'''''IP .. ,, u,,. 

-2 I , r ,.....~ __________________ ~tV:\ Static Sensitive Devices 
JA.o187 R4.1197 QA498 ~~~ I P AR.T IAL A 4 lNTERF'"A CE BO ARD \::t::I See Maintenance Section 

100 (I . 02.2 CR.qS97 C~~9B 

f' 

~C4597 ..L R4597 
Q4497 (:::::-- \ .0022L I. OOK 

R4596 
100 <±a:L) 

RAS9~ 
4 . 53~ 

R A599 
100 r.::) 04598 

~ 
rf 

EXAMPLE 

4E INDI CATES THE GRID COORDINATE 
ON ANOTHER SCHEMATIC. 

T r R4"B6 I CR4592 I . OOK 
-BV kC 4 !593 

1
'00 \ RAS871~4~S12 

-2.5'1 STARTS SWP 511 15.,.t.<F 
RA~98 
IBO 

-8v 
~ 

41o'?B O?GILLO<::>GOPE (':>\'0160/'0000 ~up) 

-BV NUMERAL AND LETTER AT SIGNAL LINES TO 
OR FROM OTHER DIAGRAMS INDICATES THE 
GAID COORDINATE ON ANOTHER SCHEMATIC 
(FOR EXAMPLE : 4E1 

HORI1.0NTA.L DISPLAY LOErIC AND A ~ e, ~WccP GENE.RATOR 'J ~ 

o 
I 

/ 
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4658 Service (SN 8060000 & UP) 

, 

2 

3 

4 

5 

A B c D 

e 
•••••••••••• • ••••••••••••• 
• • • 56111A •• 

•••••••••••• •••••••••••••• 

'-W--.t-.rtLL...l (1) @ @ 

.rlI--P-f'--I'lI'T: @ @ EB 

(B 
~ 

EB 

E F 

561116 

• •••••••••••••• 

board component locations. 

® Static Sensitive Devices 
See Maintenance Section 

COMPONENT NUMBER EXAMPLE 

Compone?t Number 

I A23 A2 R1234 ' 

Assembly TTLSChematic 
Number· Subasse'!'bly ~:~~:f 

Number (tf used) 

Chassls·mounled components have no Assembly Number 
prefix - see end 01 Replaceable Electrical Paris list. 

G H 

(2757 -44)4273-26 
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® 

® 

4658 CONTROL SETTINGS 

DC Voltages 

A TIME/DIV X-Y 
AC-GND-DC (both) GND 

AC Waveforms 

A TRIG MODE 
B TRIGGER SOURCE 
HORIZ DISPLAY 
DELAY TIME POSITION 
A TIME/DIV 
B TIME/DIV 
AC-GND-DC (both) 

AUTO (no trigger signal) 
STARTS AFTER DELAY 
AINTEN 
5.00 
1 ms 
0.1 ms 
GND 

I 
I , 
I 

13V 

I I I 2.1 V 

I~ VARIES WITH DTP SETTING 
I I I 

13 V 

, , 
I I 

------~,DSWP , 

, 
----.-- 0.1 V 

I I I 
I I I 

I ' '-4.2V I 
I I 

I 
I 

0.1 V 

HOLDOFF 

(2757-105)4273-27 
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PIO A4 ASSY 

CIRCUIT SCHEM BOARD 
NUMBER LOCATION LOCATION 

P4498 2G 8M 

VR4497 3G 8M 

A & B TIMING SWITCH 

DIAGRAM~ 

CIRCUIT SCHEM BOARD 
NUMBER LOCATION LOCATION 

W4468 1A 81 
W4481 1A 8K 
W4483 1A 8K 

PIO A4 ASSY also shown on diagrams 3, 4, 5, 7. 8, 10, ", 12, and 13 

PIO AS ASSY 

CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD 
NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION 

C6001 5B 2B 06034 1F 1F 
C6002 3C 1C 06036 11 1F 
C6015 5B 2C 06215 6B 5C 
C6016 5B 2C 
C6020 4B 2D R6001 5B 2B 
C6033 2E 1F R6002 4D 2B 
C6041 2L 2G R6004 4D 2B 
C6043 2L 2G R6006 4D 2C 
C6105 4B 4C R6008 5D 2C 
C6110 4C 4C R6010 5D 2C 
C6112 4F 4D R6011 2D 1C 
C6121 5F 4D R6013 5E 2C 
C6122 5F 4D R6014 6E 2C 
C6135 2L 4F R6017 6E 2D 
C6140 1K 4F R6018 6E 2D 
C6225 2L 5F R6020 3C 2D 

R6021 2D 2D 
CR6113 3F 4D R6022 2D 2D 

R6023 41 2E 
P4463 1B 5G R6024 41 2E 
P448 1B 5D R6025 31 2E 
P6001 1E 1B R6026 2J 2E 
P6010 5M 10 R6027 11 2E 
P6025 3M 1E R6032 2J 2E 

R6033 2J 2F 
06032 2E 1F R6034 2J 2F 

PIO A6 ASSY also shown on diagrams 7, 8, and 10 

CHASSIS MOUNTED PARTS 

CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD 
NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION 

CR14498 3H CHASSIS R14498 2H CHASSIS 

DS16002 1E CHASSIS S14498 3H CHASSIS 

CIRCUIT SCHEM BOARD 
NUMBER LOCATION LOCATION 

W4544 1A 9G 

CIRCUIT SCHEM BOARD 
NUMBER LOCATION LOCATION 

R6035 2J 2F 
R6036 21 2F 
R6037 31 2F 
R6038 31 2F 
R6044 31 2G 
R6045 6M 2G 
R6046 6M 2G 
R6047 6M 2G 
R6052 1H 1H 
R6053 1G 1H 
R6054 7M 2H 
R6056 2H 2H 
R6060 1F 2H 
R6114 3F 4D 
R6115 3F 3H 
R6123 2C 4E 
R6152 5M 2H 
R6155 2F 3H 
R6212 7B 5C 
R6213 7B 5C 

S6111B 7G 3C 
S6155 1F 3H 

VR6057 1H 2H 
VR6058 1H 2H 

CIRCUIT SCHEM BOARD 
NUMBER LOCATION LOCATION 
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2 

4 

5 

6 

7 

a 

9 

~g~<J3> 
OlSTR1BVTlON 

A B 

SERVICE JUMPER I P44S1 
W 4 4&3 - 8 

.. 5 5V ~ :=::oJ (~.S"'V 

+"::RVICE JUMPERII 
W4481 '_ It) 

+115\1.. •• (~"H5V 

SER'IICE. J \JtI!PER lip 4 4G. '3 

+~V .. \~4~G8 (~+SV 
IIP4 4,n 

~R 
~RP44"'3 

SERVICE JUMf'ER 1~44 ~ 
w 4 5 44 -4 a 

-ey., •• C -8" 
IIP44~~ 

~-ev 

c D E F 

.',11.$11".1;14' 

A 5 WP 
CAL 

R'=>053 
\OK 

G 

Y R tO0 57 
4 . ::W 

VR GO~ 
'-.2\1 

I 1-+ ..... _ _ ..... __ ~~R(015S 
5 0K 

~;:~~ \J'tt=r~GE .... 1----< E-P::_~i_4_"_"3_--=g&)==-______ ---.~w.,_...-",:,,;iW-:::""-.w;::.! _____ ~ ~ 
TO 

R4411.) JA4 cc.3 - ~ 

sM SM~ 

PA RTI AL A 4 INTERFAC.E eQAFtO 

P44S"7 
- 3 

RG020 
990K 

--

R60 04 
I.OM 

-I 
- I I 

1 I 
1 I 
1 I 

I 
I 
1 

+1'3V 

P44S7 
-7 

R tOlI'3 RGI14 
2 8ft<.. 32. 4 K 

C RCOll3 

PARTIA L A 4 
IWTERFA CE 
BOARD 

H 

+'3'5V 

R<o05co 
4."1K 

-\ol5V 

+55\1 

R6044 47K 

Q6 0::l6 

+ 1'3'11 

R G 0 2 "7 
loOM 

R(QD21O 
I.'3M 

RID0'32 
'300K 

R4Q033 
250K 

RIO034 
aQQK 

R(0035 
lOOK 

R6036 
'5OK 

RfO03 7 
2SK 

R6 0 3 6 
95.3K 

K 

CG\3S 
0.\ 

L 

o---j ,..-----t 
CG225 

\p.F 

, 
~I 

, M 

PARTIAL AG TIMING SOARD 

C,,043 
43 

~ B '3WP 
HIGH SPEED 

T IM ING 
-2 

B 5WPI.. 
TO 

Q 4'5105, J4 4103-2 
3 0 2D~ 

A RAMP 
FROM 

Q4'398 , J44-e1-3 
BG ~ "TE 

CG IOS 

R~~-'0 
[

OLD OF F TIMING
,0 

1 PARTIAL AS TRI6 & ER 'BOARD 

+SV 

NOTE S: 
I, DOT INDICATES CONTACT S 

ARE CLOS ED. 

2. SWITCH IS SHOWN IN 
XY POSITION. 

A SWP 
HIGH SPEED 

TIMING 

~ 
CGDIG 

43 

1 

\ 

1
5 0 
2 0 
10 

5 

""lS .! • :> 
.\ 

.05 

.02 

• • • • • 
4~SB OSCILLOSCOPE. (~N 80"0000 < Up) 

14 

• 

0. \ 
r-----o 

1. 2 

• • • • • • · • • • • · • 

.. 
• • • · 
• • • 

• • • • • • • • • • 

R!OOo~ 
'300K 

RG OOS 
2501( 

RGO ID 
a DOK 

• • 

• • 

• • 

• • 

R IDOl3 
lOOK 

\0 1 

• 

• 

• 

• • 

8 20 

• • • • • • • • • • • • · • • • • • • • 
• • • • • 

,
I 
I + C6121 : l'·~#F 
I 
I 

\" • • • • • • • • • • 

\7 

• • • • • • • · • • • • • • · • 

(1 
Cb l2 2 
0 ,0'2.2. 

\5 

• • • 

· • • 

• • • • • 

.. NOTE: 
US ED ONLY W ITH 
OM S ERI ES. 

5611 1 

2. 
• 
• • • 

• • • 

• • • • 
(t157-8,) 411~-18 

2 25 

• • · 
• • • • • · 
· · · • · • 

• • • • • · 

** NOTES: 
I. PCOO;?5 ANOPARilAL 

PGOIO USED FOR 
OM SERIES 
CONNECT10N~ . 

~~--T---~----T-------~--,r~~~--~~--~----~--~~--~--~--------------------------=-~7~) 
I _ .. ~ 

1'~O~----~--~--------~~--~--~-T--7-~------T--T--7---T-~--------------------------~~ 
, _51 

2.~EE4-
F OR.'\Y 
OT HEH PAR T OF 
PCOO IQ. 

8A 

I 
I 
I 

1 I 
1 I 
1 I 
1 1 
I I 
I \ 

1 1 
I 1 
I I 1 
I I I 

A B \ I 1 I I 
9 7 .. 5 1. 2\ 22 B 27 26 

• · · • • · • • • • · • • • • • • • • • • • · • · • • • • . · • • • • • • · • • • 
• • • · . 
• • • • • • • • • • • • • • • • 

A B 

I 
1 

I I 
\I \2 

• 

1-- -

I 
1 
I 

+1'3V , 
B ~ 

TRI(; Vle:.W 
DELAY 

P4-4C.'3 
- 7 

~ 

B 
TR I G VIE W 

OFF5£T VOLTAGE 
TO 

I 1-- - R446CO ) J44t03-7 
5M SM~ 

I 
1 R~S4 

I 5 76K 

1 
I 

-BV 

I 
14 \5 

• • NUMERAL ANO LETTEA AT SIGNAL LINES TO 
OR FROM OTHER DIAGRAMS INDICATES THE • GR ID COORDINATE ON ANOTH ER SCHEMATIC 

• (FOR EXAMPLE : 4£1 

COMPONENT NUMBER EXAMPLE 

Component Number 

• A23 T R1234' 
Assemb/YT L Schem.ll'C 
Number SuNwmbly ~:~~r 

Numb#!r (lfus!d) 

ChaSSIs-mounted components have no Assembl~ Number 
Plelix-seeend 01 Replacuble E1ectfical ParlsLJst. 

® Static Sensitive Devices 
See Maintenance Section 

At B 
TIMING SWITCH~ 
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4658 Service (SN 8060000 & UP) 

4658 CONTROL SETTINGS 

DC Voltages 

A TIME/DIV 
CH 2 POSITION 
Horizontal POSITION 
AC-GND-DC (both) 

AC Waveforms 

A TRIG MODE 
HORIZ DISPLAY 
A TIME/DIV 
Horizontal POSITION 
AC-GND-DC (both) 

X-Y 
Beam centered 
Beam centered 
GND 

AUTO (no trigger signal) 
A 
1 ms 
Trace centered 
GND 

® ~4_1V 2.1 V 

@ 

® 

@ 

@ 

I I 
I I 
I I 

I I 
~4.1V 

I 1 __ 2.1V 

I I 
I I 

~-' .• v 

1 -3.1 V 
I I 
1 I 
I I 
I I 
~-' .• v 

i 1---3.1V 

1 
1 
--80V 

36V 

80V 

--36V 
I 
I 

(2757-106)4273-29 
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PIC A4 ASSY 

CIRCUIT SCHEM BOARD 
NUMBER LOCATION LOCATION 

C4150 1L 4G 
C4153 1L 4G 
C4159 2L 4G 
C4164 1J 4H 
C4175 2F 41 
C4246 1K 5G 
C4247 7K 5G 
C4262 4K 5H 
C4271 6F 41 
C4283 7B 5K 
C4285 1C 5K 
C4288 6B 5L 
C4341 7L 6G 
C4351 8L 6G 
C4352 7L 6G 
C4361 6J 6H 
C4362 41 7H 
C4375 1D 6J 
C4461 3D 7H 

CR4159 2L 4G 
CR4261A 6L 5H 
CR4261B 6L 5H 
CR4266 3G 5H 
CR4267 3H 5H 

CR4285 2C 5K 
CR4287 3B 5L 
CR4342 8M 7G 
CR4381 2A 7K 

J4385 2A 7K 
J4487 3A 9K 

P4398 6A 7M 
P4571 1D 101 

04146 1L 4F 
04150 1L 4G 
04161 2K 4H 
04169 1J 41 
04273 2E 51 
04274 6E 51 
04284 2C 5K 
04285 3C 5K 
04341 7L 6F 

HORIZONTAL AMPLIFIER 

DIAGRAM ~ 

CIRCUIT SCHEM BOARD 
NUMBER LOCATION LOCATION 

04342 8L 6G 
04361 6K 6H 
04362 7J 6H 

R4075 5H 2J 
R4142 1M 4F 
R4145 1L 4G 
R4146 1K 4G 
R4158 1L 4G 
R4161 1K 4H 
R4163 1J 4H 
R4165 2J 4H 
R4167 21 41 
R4169 1J 41 
R4172 4H 41 
R4173 1G 41 
R4174 6G 41 
R4175 2F 41 
R4242 1M 4F 
R4244 1K 5G 
R4245 7M 6F 
R4250 1K 5G 
R4253 4K 5G 
R4254 6K 6G 
R4260 2K 5H 
R4262 5K 5H 
R4263 6K 5H 
R4265 21 4H 
R4266 2H 5H 
R4267 6H 5H 
R4268 3H 51 
R4270 4H 51 
R4272 6F 51 
R4273 3E 5J 
R4274 3F 5J 
R4275 4E 5J 
R4276 4F 5J 
R4277 5E 5J 
R4279 4F 6J 
R4280 2C 5K 
R4281 2C 5K 
R4282 1D 5K 
R4283 6C 6K 
R4284 6C 6K 
R4285 2B 5K 
R4286 1C 5L 
R4287 3B 5L 

PIG A4 ASSY also shown on diagrams 3, 4, 5, 7, 8, 9, 11, 12, and 13 

Pia A6 ASSY 

CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD 
NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION 

P4487 7D 5D P6001 7C 1B 

PIG A6 ASSY also shown on diagrams 7, 8, and 9 

CHASSIS MOUNTED PARTS 

CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD 
NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION 

DS16oo1 8C CHASSIS R14288A 6A CHASSIS 

CIRCUIT SCHEM BOARD 
NUMBER LOCATION LOCATION 

R4288 6B 6L 
R4289 6B 6L 
R4341 7K 6G 
R4342 7L 6G 
R4343 7L 6F 
R4344 4L 7F 
R4345 8M 7G 
R4346 6L 7G 
R4347 4D 7G 
R4351 8K 6G 
R4352 8M 6G 
R4360 61 6H 
R4361 51 6H 
R4362 7J 6H 
R4363 6J 6H 
R4364 7J 6H 
R4365 3D 61 
R4366 3D 61 
R4367 6D 61 
R4368 1E 61 
R4369 6E 71 
R4371 2B 61 
R4372 4D 61 
R4373 3F 6J 
R4374 2D 6J 
R4375 7G 6J 
R4376 1E 6J 
R4381 2B 6K 
R4382 "2B 6K 
R4383 3B 6K 
R4384 2B 7K 

RT4373 2D 6J 
S4075 5H 2J 
S4371 8F 6J 

U4269A 5D 51 
U4269B 2D 51 
U4269C 6G 51 
U4269D 2G 51 
U4269E 4H 51 

VR4341 3L 6F 

W4259 2K 5G 
W4348 4B 7G 
W4440 4B 7G 
W4544 5B 9G 

CIRCUIT SCHEM BOARD 
NUMBER LOCATION LOCATION 

CIRCUIT SCHEM BOARD 
NUMBER LOCATION LOCATION 

R14288B 6A CHASSIS 

Scan by Zenith



2 

3 

4 

5 

IS 

7 

B 

s 

CH I 
')( AX!S SIG 

FROM 
JIOO4-/i' 

7J 'Y 

P44BT-6tB~;roMXY 
7A~ St01I1A- 14 

'V' AND 
R6213 

RI42S9s 
50K 

FINE POS 

A B c D E F G 

l
·n$ilUMM' I 

J44e, P4",1 TO 

>--'9'-----------~----.----.--J----74i J4~InV 

J4467 
-b 

R43a2 
I.OOK 

R4"9B3 
33<> 

@!IDj t CR4as'1 

SEE~ 
FOR 

J: C4ae~ R428G 

10.' 
+~5V 

R42S1 
499 rr;;: 

Q42SS'by 

R42S7 
\.SK 

4"10 C437S R437ce. 
0.\ 9'33 

Hf-(£ill) 

~- 7> Q,m =0 •• ~' l~::,., 
~ R~~74 1 4f./~5-~-~=+d3~.'~-~H~?J)~==~-~r-~C~4~~,'~5:r--tcI0~~~~~ 

0.00 1 

I ~ *u42b~" r--- 87 

R~ 
..0 

R436S 
2.0K 

R4273 
10.OK 

XI 
GAIN 

.. ,0 
GAIN ~ R4~13 
~ 100 

CR4266 

DISTRIBUTION f, RA274~ 
IKP 

C446!¥ 
IOOO"uF 1 

-
-BVA R4347 

22.1 
SERVICE JUMPER 

W4440 
+ISV-t._-.o __ o--- ... + ISV 

SERVICE JUMPER 
W4'348 .. sv-t._-1~ ___ o-- __ • +SVe 

L-.+SVA 

5ERviCE JUMPER 

-BV .. 

SEE~ 
FOR "V 

DISTRIBUTION 

R4ZB4 
33K 

nuDl PGODII 
~~IR(~ 
OSI6D~ul . 

~I 

R4372 
619 

PARTIAL Arc 
Tlt..4ING BOARD 

* 

R4366 
619 

U42f,9A 

"r.;. 3 

l;' 
R43"7 
ao .. 

MAG 
<S> __ -REGISTRATION 

R~~~:-O:-+5"V 

R4277 
IO.OK 

R4276 
1.':sDK 

R4279 
137 

+-___ ~-2R-:.WQ] 
,R I~WJ 

I 
I 
I 
I 
I 
I 

~.j" ... , .",. 
-S »~-~S~ ______________________ ~3~ 330 

~+5VB 
IL : 2 L 

I 

l 
IxiOl (PUSH) 
~ 
543,1 

'54371 

ij
o 3 

00 2 
00 , 
c R 

4G.5B O~C.ILLOSCOPE: (.,,,eor.OODO {UP) 

R42lO<O 
200 

H 

R41<i>7 
'3.4BK 

R4\C09 
220 

Q4ICO~ R4'''~ 
~~-BVA 

C4164 
a2 

@2:) R42G.S 
294 

R4IGr:) 
SEL 

K 

R4\AG 
,~ 

Hlrn-I SPEED 
R4244 MAG "TIMING 

10\0( ) +1'5V 

C4246 j. R41GI 
1.3-5.4 090 

L 

+IIOV 

~~6~" 
0414 <0 "4,42 

C4150 ~ 47 

0.03 cY l C4 1'5'" 

1°·0\ 
R4242 

100 

Q41'50Cij-

~Q41(;; 1 CR4\'39 
C4\59 1°·0\ 

R4260 
2i!K 

r-' 

SERVICE JU~PE.R 
W 42'59 

M 

CR42G7 

].29 '4 

*U42<;;~\" 

R4268 
SEL 

R41'72 
9.53K 

R4270 
1.37K 

-evA 

R43G\ 
3.4eK 

C4"3"2 
O.lpF 

NUMERAL AND LEnER AT SIGNAL LINES TO 
OR FROM OTHER DIAGRAMS INDICATES THE 
GR ID COORDINATE ON ANOTHER SCHEMATIC 
!FOR EXAMPLE: 4EI 

R43~2 
390 

-SVA 

* NOTE: 

R4<!62. 
22.K 

TRANSISTOR ARRAY 

COMPONENT NUMBER EXAMPLE 

Cllassis·mounl~d components !lave no Assembly Number 
prelix-seeendol RepIJCubl~E1etlrit;ll Parts list. 
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tV:\ Static Sensitive Devices 
\J::JI See Maintenance Section 
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4658 Service (SN 8060000 & UP) 

4658 CONTROL SETTINGS 

DC Voltages 

A TRIG MODE 

AC-GND-DC (both) 

AC Waveforms 

A TRIG MODE 
HORIZ DISPLAY 
A TIME/DIV 
AC-GND-DC (both) 

NORM (sweep not 
running) 
GND 

AUTO (no trigger signal) 
A 
1 ms 
GND 

VOLTAGE LEVEL 
/ VARIES WITH INTENSITY SETTING 

If (20 V TO UNBLANK CRT) 

® s-L-15V 

® 

® 

f ",,50 kHz 

, ",,100 V (VARIES WITH CRT BIAS SETTING) 

f\J\J\N\ 
'- VARIES WITH INTENSITY SETTING 

(20 V TO UNBLANK CRT) 

(2757-107)4273-31 
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CRT CIRCUIT DIAGRAM ~ 

P/O A4 ASSY 

CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD 
NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION 

C4003 70 2A OS4124 5J 40 R4127A 5J 4E 
C4005 4H 3A OS4125 6J 3D R4127B 4J 4F 
C4006 5F 2A R4127C 5C 4E 
C4010 41 2B F4508 5F 9B R41270 6C 4F 
C4012 6F 2B R4128 6J 3D 
C4016 6H 2C J4325 5A 60 R4132 5J 3E 
C4020 6H 2C R4144 2B 3G 
C4025 6J 20 L4006 5F 2A R4178 5M 3J 
C4036 5M 1F R4179 2M 4J 
C4037 3M 1F P4OO9 7F 2B R4213 1E 5B 
C4038 5J 2E P4035 5M 1E R4216 2E 5B 
C4039 5M 2F P4165 4M 3H R4217 2G 5C 
C4043 4M 2F P4176 2M 4J R4218 4F 3D 
C4104 3H 3A P4541 3A 10F R4219 3F 5C 
C4107 3H 4B R4220 3E 6C 
C4113 2E 4B 04002 60 2A R4221 4E 5C 
C4114 1F 4B 04008 5E 1B R4224 20 50 
C4116 1G 4B 04103 6E 3A R4225 3E 50 
C4117 31 3C 04213 2F 5B R4226 8C 50 
C4118 21 3C 04217 3F 5C R4227 8B 50 
C4126 7J 40 04222 3E 50 R4228 5C 50 
C4216 2F 5B 04223 3D 50 R4230 3C 5E 
C4217 4F 5C 04228 5C 5E R4231 4E 5E 
C4226 6B 50 04233 50 5E R4235 50 6E 
C4229 5C 5E R4313 3F 6C 
C4311 3G 6C R4oo1 50 2A R4314 40 6C 
C4327 4C 60 R4oo2 5E 2A R4321 3D 60 

R4oo3 60 3A R4322 20 60 
CR4oo2 50 2A R4004 50 3A R4323 5B 60 
CR4oo4 5F 2A R4oo5 60 3A R4324 5E 60 
CR4oo5 7E 2A R4oo6 4H 2B R4327 3D 70 
CR4010 5E 2B R4oo8 5H 2B R4331 4E 6E 
CR4021 7G 20 R4013 6E 2B R4331 5C 6E 
CR41 04 6E 3A R4041 5M 2F R4332 4C 6E 
CR4108 5H 3B R4042 4N 2F R4441 4B 8F 
CR4111 31 3B R4048 4N 2G S4075 10 2J 
CR4112 21 3B R4059A 2B 2G T4015 6F 3C 
CR4115 1F 4B R4059B 4J 2G 
CR4122 3J 3D R4069 3M 21 TP4oo9 6F 1B 
CR4123 3J 3D R40n 4M 21 TP4129 6K 3E 
CR4144 2C 3G R4108 3H 4B TP4217 21 4C 
CR4216 1G 6B R4109 3G 4B 
CR4218 3F 5C R4110 3H 4B U4032 11 2E 
CR4311 2H 6C R4111 31 3B 
CR4321 3E 60 R4112 31 3B VR4oo7 41 3B 
CR4322 3B 60 R4113 21 3C VR4108 3H 2B 
CR4328 1E 70 R4114 1G 4B VR4215 1E 5B 
CR4329 4C 6E R4119 21 4C 
CR4441 4B 7G R4123 7H 3D W4032 11 1E 
CR4442 3B 8G R4124 3J 3D 

R4126 41 3D 

PIO A4 ASSY also shown on diagrams 3, 4, 5, 7, 8, 9, 10, 12, and 13 

CHASSIS MOUNTED PARTS 

CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD 
NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION 

L14165 4L CHASSIS R4059A 2B CHASSIS S4075 1C CHASSIS 
L14176 2L CHASSIS R4059B 4J CHASSIS S6111A 4A CHASSIS 

R4132 5J CHASSIS 
P14325 5A CHASSIS R4178 4M CHASSIS V14000 2L CHASSIS 

R4179 2M CHASSIS 
014009 8F CHASSIS 
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GRID COORDINATE ON ANOTHER SCHEMATIC 
(FOR EXAMPLE : 4EI 

IV:\ SIalic Sensi live Devices 
\:tJI See Maintenance Section 

PARTI,4.L A4INTERF"ACE B OARD 

0 
:u 
-f 
0 
ii 
0 

~ , 

I 

Scan by Zenith



N ... 
:ii: « 
a: 
C) 
« 
is 
a: o 
II.. 
CJ) 

:ii: 
a: 
o 
II.. 
W 

~ 
== 

4658 Service (SN 8060000 & UP) 

4658 CONTROL SETTINGS 

DC Voltages 

Line voltage 115 vac 

AC Waveforms 

Line voltage 115 vac 

--_151.2V 

f = 120 Hz 

71 V 

® 70V 

____ 0.2V 

---0.2 V 

___ 21.8 V 

® 

---9.5V 

---3.GV 

3V 

(2757-108)4273-33 
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POWER SUPPLY DIAGRAM ~ 

P/O A4 ASSY 

CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD 
NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION 

C4203 7H 5A F4508 3H 9B R4317 5F 6C 
C4204 5F 5A R4318 2F 7B 
C4303 2H 7A P4086 7C 2K R4319 10 7B 
C4305 2F 6B P4541 3J 10F R4325 5H 70 
C4306 lE 7B R4326 IF 70 
C4307 10 78 04102 6G 4A R4403 4H 8A 
C4326 6H 70 04105 6G 4A R4404 4G 8A 
C4331 4H 7E 04106 7F 4A R4405 4G 8A 
C4407 3F 78 04190 80 3L R4406 3F 7B 
C4408 3E 88 04301 1G 6A R4407 4E 8B 
C4419 6E 80 04302 1G 6A R4411 3E 8B 
C4429 1E 8E 04303 2F 6B R4412 21 8B 
C4439 1E 8F 04311 6F 6C R4421 10 70 
C4521 3E 90 04312 5G 7C R4422 5H 80 
C4531 5E 9E 04401 4G 7A R4432 11 7F 
C4532 20 9E 04403 3G 8A R4433 11 8F 
C4533 3D 10F 04404 4F 8A R4434 11 8E 

04425 11 80 R4526 lH 9E 
CR4105 6G 3A 04431 11 7F R4527 3D 9E 
CR4302 IF 6A R4531 3D 10E 
CR4303 lH 7A R4107 7G 4A 
CR4304 IF 6A R4193 7E 4K TP4337 61 6F 
CR4312 2F 6B R4195 8E 4K TP4338 21 7F 
CR4318 5F 7C R4202 7H 5A TP4339 41 7F 
CR4405 4H 8A R4204 7G 4A TP4340 11 6F 
CR4406 lE 7B R4205 7F 5A TP4439 71 7F 
CR4411 60 8B R4206 2G 5A 
CR4423 11 90 R4206 5E 5A U4206A 5F 5A 
CR4425 61 70 R4207 5E 5A U4206B 6F 5A 
CR4426 21 70 R4208 2G 6A U4411A 1E 7B 
CR4431 lH 8F R4302 2G 6A U4411D 4F 7B 
CR4515 7H 9C R4303 2H 7A 
CR4516 3D 9C R4305 2F 6B VR4194 7E 4K 
CR4528 40 10E R4306 lE 7B VR4304 1E 7A 
CR4531 10 9F R4311 6E 6B VR4326 lH 70 

R4312 6E 6B VR4408 21 8B 
F4501 60 9A R4315 6F 6B VR4421 10 70 
F4507 40 lOB R4316 1F 6B VR4422 11 80 

PIO A4 ASSY also shown on diagrams 3, 4, 5, 7,8,9, 10, 11, and 13 

P/O A7 ASSY 

CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD 
NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION 

P7005 7B lB R7108 7B 2B 

PIO A7 ASSY also shown on diagrams 3, 6, and 7 

A10 ASSY 

CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD 
NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION 

DS14086 7C NONE 

DS14087 8C NONE 

CHASSIS MOUNTED PARTS 

CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD 

m 
NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION 

DS17105 6B CHASSIS 01490 80 CHASSIS S14500 4B CHASSIS 
04102 6G CHASSIS S14510 6A CHASSIS 

F14500 6A CHASSIS 04301 1G CHASSIS S14520 5A CHASSIS 
04312 5G CHASSIS 

P4086 7C CHASSIS 04401 4G CHASSIS T14500 CA CHASSIS 
P14500 6A CHASSIS 

R4195 8E CHASSIS 
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A B c 

Figure 9-9. AS-Fan circuit board component locations. 

® Static Sensitive Devices 
See Maintenance Section 

COMPONENT NUMBER EXAMPLE 

Component Number , , 
A23 A2 R1234 

Assembl TT~sc~ematic 
Y - L' CircUli 

Number Subasse'!'bly Number 
Number (If used) 

ChaSSis-mounted components have no Assembly Numbel 
prefix -see end 01 Replaceable Electrical Parts Ust. 
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CIRCUI T BOA RD 

4658 CONTROL SETTINGS 

DC Voltages 

AC Waveforms 

Remove Q1496 to make 
dc measurements in the 
Calibrator circuit. 
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taken at 25° C ambient 
tempe~ature . 
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PIO A4 ASSY 

CIRCUIT 5CHEM 
NUMBER LOCATION 

C4187 3B 
C4192 4B 
C4291 5C 
C4292 40 

CR4291 4C 

L4292 3D 

P4060 2E 

04182 3B 
04196 4C 
04291 50 

CALIBRATOR AND FAN 

DIAGRAM ~ 

BOARD CIRCUIT 5CHEM 
LOCATION NUMBER LOCATION 

4K R4184 4B 
4L R4185 3B 
5L R4186 3A 
5L R4191 3C 

R4291 5C 
5L R4293 50 

R4294 50 
5L R4295 60 

lH TP4177 4A 
TP4178 3C 

4K 
4M W4183 4A 
5L 

PIO A4 ASSY also shown on diagrams 3, 4, 5, 7, 8, 9, 10, 11, and 12 

P/O A8 ASSY 

CIRCUIT 5CHEM BOARD CIRCUIT 5CHEM 
NUMBER LOCATION LOCATION NUMBER LOCATION 

B8045 3F lA R8033 5J 
R8035 5J 

C8064 21 2C R8036 6J 
R8054 31 

CR8042 51 2A R8056 3G 
CR8044 H 2A R8058 6H 
CR8046 41 2B R8065 4H 
CR8048 5H 2B 
CR8066 21 lC RT8038 6J 

P8062 2F 2C U8061A 51 
U8061B 5F 

08067 2H 2C UB061C 5G 

BOARD 
LOCATION 

3K 
4K 
4K 
3L 
5L 
5M 
6L 
6L 

4J 
4J 

3K 

BOARD 
LOCATION 

lA 
lA 
lA 
2B 
2B 
2C 
lC 

2A 

lC 
lC 
lC 

CHASSIS MOUNTED 'rPARTS 

CIRCUIT 5CHEM 5CHEM CIRC~~~ 5CHEM 5CHEM 
NUMBER NUMBER LOCATION NUMB R NUMBER LOCATION 

C3042 1 2J Q419

1 
12 BO 

C3042 2 2J 0410 12 6G 
C13010 1 2A 04301 12 lG 
C13010 2 2A 0431 12 5G 
C13012 1 2A 0440~ 12 4G 
C13012 2 2A 0140 9 11 BF 
C15101 4 2A 
C15101 4 7A R3042, 1 2J 
C15103 4 2A R3042 2 2J 
C15103 4 7A R3045 1 2J 
CR14498 9 3H R3045~ 2 2K 

R4059 11 2B 
0L11405 3 1M R4059f 11 4J 

R413 11 5J 
059040 4 2F R417E 11 4M 
059040 4 7F R4179 11 2M 
059060 4 2G R419E 12 8E 
059060 4 7G R1301P 1 2A 
0514086 12 7C R1301P 2 2A 
0514087 12 8C R1428 ~A 10 6A 
0515034 4 IF R1428 ~B 10 6A 
0515036 4 9C R1439~ 7 4A 
0515038 4 7F R1449~ 8 3J 
0516001 10 8C R1449~ 9 2H 
0516002 9 lE R1510i2 4 2A 
0517105 12 6B R15100 4 7A 
0517127 7 5K R160012 7 8A 
0517206 7 5K 

512851 4 IF 
F14500 12 6A 5178Z 4 8F 

540751 11 lC 
J4387 8 2J 56111~ 11 4A 
J13010 1 2A 57112 6 1M 
J13010 2 2A 51449.\3 7 5A 

S1~~ 
8 lN 

L14165 11 4L 51449 9 2H 
L14176 11 2L 5145 12 4B 

51451 12 6A 
P4058 8 4J 51452 12 5A 
P4086 12 7C 51701b 6 3F 
P4498 8 3J I , 
P14325 11 5A T14500 12 CA 
P14500 12 6A 
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EXAMPLE: 

4E INDICATES THE GRID COORDINATE 
ON ANOTHER SCHEMATIC_ 
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COMPONENT NUMBER EXAMPLE 

Compone~t Number 

R8036 
36K 

, A23 A2 R1234 ' 

Assemb/ TTLsch.em~tlc 
Numbe{ Subasse'!'bly ;:~~r 

Number (If !/Sed) 

Ch,,,,s-moonted components have no Assem~y " ,mile. IV:\. Static Sensitive Devices 
prefix-see end of Replaceable E1ectf ical ParIs list. \:t:JI See Maintenance Section 
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Figure 9.-10. Option 05 A29-TV Sync Separator circuit board component locations. 

IV:\ Static Sensitive Devices 
\:?)I See Maintenance Section 

COMPONENT NUMBER EXAMPLE 

Component Number , ., 
A23TR1234 

Ass mbf I ~sch.em~tic 
e y ---l L . CirCUIt 

Number Subassembly Number 
Number (if used) 

Chassis· mounted components have no Assembly Number 
prefix-see end 01 Replaceable Electrical Parts List. 
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OPTION 05 TV SYNC SEPARATOR DIAGRAM ~ 

ASSEMBLY A29 

CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD CIRCUIT SCHEM BOARD 
NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION NUMBER LOCATION LOCATION 

C201 4B 3A 0325 2E 3B R327 1E 4C 
C212 4B 3D 0328 1E 3B R328 2G 3A 
C213 6D 2D 0331 2H 3B R331 1F 3C 
C228 6B 2D R332 1F 3D 
C229 6D 1C R101 2J 2A R401 5E 2C 
C301 3A 3A R102 11 2A R402 6F 3D 
C305 2C 4A R110 6J 4D R403 5G 10 
C315 2D 4C R113 61 4D R404 7J 2A 
C316 2D 4C R115 5D 2D R405 7J 2A 
C321 2E 4C R124 6E 2D R406 7J 2A 
C323 2E 4C R204 3B 2A R407 5H 1C 
C329 1E 2C R206 3B 3A R408 3F 3D 
C334 1F 3C R207 4A 3A R409 3F 3D 
C401 5E 2C R221 6D 2D R425 4E 1C 
C403 5F 2C R222 6C 2D 
C404 61 4C R224 5B 1D TP333 2H 1C 
C405 6J 4D R225 4C 1D 
C425 5E 1D R226 5D 10 U126A 61 3C 

R232 1H 2C U126B 7H 3C 
CR112 6J 4D R233 4B 3D U129A 6G 3D 
CR310 3D 4A R304 2C 4A U129B 7F 3D 
CR311 3D 4A R307 2C 4A U227 6B 2D 
CR333 1F 2C R308 2C 4A U315 1C 4B 
CR404 6J 4D R310 3D 4A U438A 6E 2C 
CR408 3G 3D R311 3D 4A U438B 6F 2C 

R317 3E 3C U453A 5H 2B 
P2810 2A 4A R318 2F 2C U453B 4D 2B 
P2834 1K 2A R321 1E 3C U453C 7J 2B 
R2834 3A 2A R322 2E 3C 

R324 2D 4C VR211 4B 2A 
0222 6D 2D R325 1F 3C 
0321 2F 3B R326 2G 3C 
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Compo".?t Number 
r \ 
A23TR1234 
I ~Schemo1tic 

Assembly -.J L ' Circuit 
Number SUN ssembly Number 

Number (if used) 

Chlssis-mounted components hive no Assembly Nu mber 
prelix-seeendo! Replaceable E1ectriC.11 Puts list. 

t<i:\ Stltic Sensitive Devices 
\.;!}I See M.intenance Section . 
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4658 Service (SN 8060000 & UP) 
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. Option 05 A7-Tri Figure 9-11 . 

A7 
TRIGGER 

CIRCUIT BOARD 

F 

gger Generator Sweep L . . oglc circuit board 

Static Sensitive Devices 
See Maintenance Section 

PONENT NUMBER EXAMPLE 

, Component Number 

A23 A2 R1234 ' 

T TLsChem"" 
SutJ.Jssembly Clrcwt 

Number (If used) Number 

components hav 
end 01 Replaceable E~en~ Assembly Number c neal Parts lISt. 

component location s. 

• 

• 

L 
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TRIGGER SWITCHES & TRIGGER PICKOFF DIAGRAM ~ 

P/O A7 ASSV 

CIRCUIT 8CHEM 80ARO CIRCUIT 8CHEM 80ARO CIRCUIT 8CHEM 80ARO 
NUM8ER LOCATION LOCATION NUM8ER LOCATION LOCATION NUM8ER LOCATION LOCATION 

C7006 3C 18 07124A 11 20 R7325 51 40 
C7008 3C 18 071248 31 20 R7326 4H 40 
C7019 1G 10 07324A 5H 3D R7327 7H 3D 
C7025 3H 10 073248 6H 3D R7402 68 48 
C7027 11 10 075121 07 85 R7404 68 48 
C71071 83 82 075141 07 C5 R7406 7A 48 
C7116 2F 2C R7407 78 48 
C7229 7H 3D R7009 38 18 R7408 7C 48 
C7313 5C 4C R7014 3G 1C R74091 06 84 
C7317 6E 3C R7020 3G 10 R74111 C6 84 
C7321 31 3D R7024 1H 10 R74131 C5 84 
C7404 68 48 R7025 1H 10 R74141 05 C4 
C7406 78 48 R7027 3H 10 R7417 5G 40 

- ~. C7501 1 A6 A5 R7106 38 18 R7421 4G 40 
C7505 68 58 R7111 1F 2C R7506 68 58 
C7506 68 58 R7119 2G 20 R15131 07 C5 
C7508 7C 58 R7121 3H 20 R75141 07 C5 

., 
C7511 1 06 85 R7125 11 20 R7516 6F 5C 
C7517 5F 5C R7208 58 38 R7565 6A 5H 
C7565 68 5H R7213 5A 3C 

R7218 58 3C 87015 1G 1C 
CR7120 3H 20 R7229 7H 3D 87112 10 2C 
CR7322 6H 3D R7305 6C 48 87312A 38 3C 
CR75101 C7 85 R7306 68 48 87415 3F 4C 

R7308 68 48 
J7206 2A 28 R7316 5E 4C 
J7212 2A 2C R7319 6G 40 
J7215 1A 2C 

Note: 1 parts added with Option 05. 

Scan by Zenith



2 

3 

4 

5 

a 

7 

B 

.11710(, 
'B' 

IEXTI 
TRIG-

A B c 

n 

o:.7?>\Z ,.. 
'A' ISOUR-c..1 

(
SHOWN 1J.l ) 

CH I POSITION 

~=~=~=~=~=~ 
I I I I I I 

L.....,..-.,--...L I I I I I 
r ~ I I I I I 

R721e> I I I I I 

IJO~M 

CH I 

CH <
LINE 
i:.)(T 

.XT .;. 10 

49.9 I I I I I 

n ,J.,:::: C7~r~ 
.0047 

I I I 
1'.7208 I I I 
49.9 I I I 

r. '"" I I I 
~_' ____________ C-L-o-~I __ ~I __ ~~ 

I I 
R7213 
49.9 

I I 
I I 

LINE TRier n -L I 
FROM P454Hl. ~ , 

n R7413 

f LI.43M 

,,~ 3J ~ ~1~':>4'1-~ R7565 k C75(.5 <:7505 : 
270K T 0.1 ~16 I 

.117506

1 
rh l.:~ 1 R~6 .....!..-O--'-~ 

'A' I R740Z. C7404 

I EXT I d: C7501 990K LiL 

1+7 r-o'-- I 
TRIG- . R7404 R730'3 1 

R7506 ~ .c:::: ~7 ~I : 
~ . 32M .5 · ?>.5 R730e I 

FROM FH406 <V 90.91< 

~ 

L+8V 
~-8V 

240 ~o-

~C7406 } 
100 R7408 

?>.91< 
~~407 l' C7508 

~ m lO 

r.? 

R7411 
1'51( 

CR7510L 

1'.7414 
10M 

TO [ PZ834-i 

~ l:2B34 - 8 4----<11>---4>----_ +\5 V 
- 8'1 , 

4b56 (~N e,OCoOOOO ~ up) 

D E F G 

R7119 
1M --" 

" 

57415 

H 

C70i!7 ·Ojl 

I 

TO +-----. U7131- Z, ~~ 

R71Z1 
15 

R7027 
100 

A' lc.cuPL\ J..IG I 
(

SHOW""' IN ) 
A.C POSITION 

-BV 

, 
I 
I 

R7316 I 
5&K I 

I 
I 
I 
I 
I 
I 

1 
I 
I 
I 

I 
I 
I 
I 
I 

, 
I 

----!.--

1 C7517 

1" 

I 
I 
I 
I 
I 

I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
I 
I 

1'.7417 
4.7M ... 

t:: 

R7421 
100 

+8'1 

R73Z6 C7321 
100 . 0\ 

~f--i: 
rr~ 
'-C.. 

•• Q732.4A R732'5 
15 

~ ___ --I .. TO 
U7?>?>I- Z,3<b 

C7317 
100 

( 

0------1

1 

R7516 
lOOK 

I 
I 

I 
I 
I 
~ 

I 
I 
I 

I 
I 
I 
I 

I 

~ Static Sensitive Devices 
\.Z::I See Maintenance Section 

COMPONENT NUMBER EXAMPLE 

Compone?t Number , , 

'" MATCHED PAIR 

* lIi MATCI-IE.O PAIR 

411?>-40 

REV OCT 1982 

I 
I 

R7319 *.Q7324e.. 
100 CRT-'ZZLt 

ell TV LINE TRIG&ER -J PT51S 

'- ;&-e--- FROM PZ834-G 

C7229
T . ct m 

R7327 
1'5 

1'.7229 
100 =i.

~ I'~ ZK ~ 

r- '~41 TV FIELD TRIGGER 
I '31 FROM PZ834-z 

n~[J 7K~ 
- BY 

A23 A2 R1234 

Assembly :rrLsc~~::~tc 
Number Subassembly Number . 

Number (if used) 

Chassis-mounted components have no Assembly Number 
prefix-see end of Replaceable Electrical Parts list. 

PARTIAL ,11,7 TRIG- GEN ~ SWEEP LOG-Ie BOARD 

OPTION 05 TRIGGER SWITCHES $. TRIGGER PICKOFF ~ 
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I~ 
l 

4658 Service (SN 8060000 & UP) 

POWER 5VPPlY~ CRT CIRCUIT <i9 
HORIZONTAL OISPLAY lOGIC 

AND 
A~ B SWEEP GENt:RATORS~ 

CALIBRATOR t FAN ~ HORIZONTAL ANPLIF I ER~ 

W4483 
SERVICE 
J \JMPER 

- tllOV 
~ 

~ ll0V ""----~~--f=~;===~;:~~~----------------~----------------------------------------------------t----2~~----------------------------------------------~~--------------~ 
+\\0\1, 

ICRA'?26 !c4n e, _ 

-
I IE ~ 16-

+110'11 - + 5SV 

L..tSSV - I I I L-__ "",,~___.,.----_ + '3'3 Y2 L--JV>,'r---~------_ + '5 '5 Y 
R4S75 I R 445 1 1 

40B t C A'3 ;'!3 'Bl k 'C A4-42 
rh loS Ie 

SF -

Lt,sv 

-
-

+ t5VUNREG_.~----~------------------__ F~~15VUNREG r---------------------'-,-5-Y--------------------------t---~-~------~--~ +IS" 
~----~~--~--------------~~~=-~=-=-~=-~-~ls~ER~v~~~E~J~U~M~P~E~R~~==~~~'~~~----------___.,.----------+_--~-~------+_--------------------------------------~~----------~----______________ -, -tISV .... 

I W::40 id'R4419 R4417'kJ R44SB~6{ ~ +113'11 ~ + "1K 'l. F e F I 
C44?<b C44t;f C4 4? .1, P40e&.O PBOG2 ~~ FAN MOTOR BOARD 

,I< 'l..F 8 F ~5'l>'+-------_+r-:;'<~r - +l5Y 

-
-

! ~~ ~h 
+5v .... ----~----~L--------------------------------~-~--~----------------------------------------------~----~----------~~::::::~~L~4:2~~~2::::::::::::::~~----~--------------~· t5vA 

+~ A 
- + t--€: 

C42 92 
4D 

L--------------------------------r----=-----------------------------------------------~=_--------------~ +SVB 

P4398 

WAS44 
SERVICE 
..JU M PER In 

~----~--------------------------------~~--~--------------~-------------------------r--~~~------------------------------------------=----------~I--------------------?~42as 
~ - Q Ve I pOSITIONl 

-

+ I~V +sv -ev 

+5Y 
A'!) VER T IC AL MODE SWIT C. H BOARD 

VERTICAL MODE SWITCH <@ 

SWEEP <$ l AXIS LOGlc<$ 
J 448? P4 4e7 

~----------~----------~-~a~E(~'~B~--~.~ +55V 
6ERViCE JUMPER _10 11 _10 

"'5'1 ~ • • ( ~ +15V 
W4481~~ 

~----------~-~~('(:~' -~4~--~~ - B Y 
S ERVlCE JUMPER_ 4 11:-:4G3 

1"5'1 " • • (h " + 5 V 
W44"'a~ _ 

- 5 ' - 5 it • -8y 

A~B 
TIMING<§> 

II l ArD TIMING BOARD 

P4498 R I449 8 

'---------+-----------=.-7~ IA TRIGGERI 
I W I HOLDOFF I 

p43~a ~ 

;; 

fc,:;lG;~ ,,, 
W~~32 J0~~~~ 

~~ 
,S 

+ 1!5V +"'v - BY 

AI PREAMP BOARD I 

VERTICAL SWITCHING lOGIC~ 

A2 VERTIC AL OUTPUT BOARD 

VERTICAL OUTPUT AMPLIFIER~ 

N:\ Static Sensitive Devices 
\:!:>J Ste lhmleNnceS«llOn 

COMPONENT NUMBER EXAMPLE 

Component Number 

, A23 T R1234 ' 
Amb/~ ~Sch.emaIIC 
sse y _.J L' CirCUlI 
Number Subassembly Number 

Number (!fused) 

ChaSSIs, mounted componenls have no As5em~1 Number 
prehx-see end of Replaceable 8 ectllul Parts LIst. 

NOTE: 
NUMERAL AND LETTER NEAR CIRCUIT NUMBER 
INDICATES GRID COORDINATE WHERE COMPO· 
NENT IS SHOWN ON APPLICABLE DIAGRAM. 
COMPONENT VAl.UES ARE SHOWN ONl. Y ON 
THE APPUCABl.E DIAGRAM. 

EXAMPLE: 
4E INDICATES THE GRID COORDINATE ON AN· 
OTHER SCHEMATIC. 

. f=Bl'"lH·:------, "21 4 A 

L-_____ ~I_A~4_I_N~T_E_R_~_AC~E~B~O_A_R~D~I~ _________ ~i>i~~ 
R143!l B 

1 B INTENSITY I 

o 
4Co'JB OSCILLOSCOPE (:,N BObOOOO !Ur ) 

(1..1 J;' BB) 4'l??- +1.. 
POWE:.R DI ':JTRI BuilON <@> 
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VERIFY 

1) All low voltage 
power supplies 
are within 
tolerance. 

2) -2450 volt 
supply is 
within tol-
erance. 

No 3) Horiz Display 
visible set to A and 
display. TRIG MODE 

set to AUTO. 

4) CRT Bias 
adjustment 
properly set. 

Turn to both 
extremes and 
see if trace 
can be obtained. 

No trace visible. 
Possibly shows a 1--.... -'1 
single dot. 

Check Z Axis TP4217 
for an unblanking 
pulse (+15 volts to 
+75 volts. depending 
on the setting of the 
intensity control). 

Trace is off center 
horizontally. 

r------

Check collector of 
04598 for A Sweep 

Check DC level at 
No --.. collector of 04598. 

sawtooth. 1----. 

Ye~.s __ ~_~l __ C_h_e_c_k_C_R_T __ ~1 
. circuit. _ 

Check 
04455 
04465 
04481 
04482 
U4491 

Troubleshoot 
the horizontal 
amplifier. 

Push the BEAM I----J 
FIND button 

,..------ Yes------.... 

and hold it in. 

I-- L Trace comes to the 
approximate center 
of the crt. 

Check Z-Axis 
Check for about 0.5 - Yes --- Amplifier. 
volt unblanking gate 
on J4541-1 O. r----, 
'--------~ Jo 

L 

.....-___ Still ----e~ I Bad 

Check Z-Axis logic 
circuit. 
07181 
07182 
and associated 
circuitry. Check 
04582. 

Short TP1314 and 
TP1519 together. 

The trace is way off 
vertical center and 
cannot be vertically 
positioned. 

Check the other 
1--"'-'1 vertical channel. 

l'--___ OK ---.... -'1 

• 

Find imbalance in 
the bad channel. 

r-- OV to 2V --..-I 

13 V 

Pull 04497. Check 
for sweep level on the 
front of R4475 to go 
to about 0 V. 

No 

Trace comes near the 
center of the screen. 

4658 Service (SN 8060000 & UP) 

Check the Sweep Start 
Logic circuit (not reset
ting at sweep end). May 
not be getting reset pulse. 
With the sweep at 0 V to 
+2 V. 04581 should be 
turned on (P4571-3 at ~2.4 V). 

Check the circuitry 
associated with 07460. 
U7375 and the tunnel 
diodes in the trigger 
circuitry. 

Yes 

Check Sweep 
Start Logic 
circuit. 
U7375 
07460 
07254 
07256 
07465 
and 
associated 
circuitry. 

Check for an imbalance 
in the Vertical Switching 
circuit. Also check for 
an imbalance in both 
preamp channels. 

Find imbalance in the 
Trace stays way off I-___ ~ vertical output amplifier. 
center screen. Also check for short on 

one side of the delay line. 

(2757-55)4273-41 

NO VISIBLE DISPLAY TROUBLESHOOTING 
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POWER SUPPLY ISOLATION PROCEDURE 

The following procedure is used as an aid in localizing the area in which loading of a power supply occurs. If the power supply comes up 

after isolating a circuit, it is very probable the problem is in that circuit. This can sometimes, however, lead to erroneous conclusions as a supply 

may pass through one circuit to another circuit. For instance, the +5 volt supply enters the Timing Board through P4463·4. It then passes 

through the timing switch (in the X·Y position only) and J4487·9 to CR4285 in the Horizontal Amplifier circuit. From J4487·9 it also passes 

through P4571·4 to the sweep control IC on the Trigger Board. Watch for these types of conditions when trying to localize a loading problem. 

+55 Volt Supply 

1. Unsolder service jumper W4483 from the Interface board (see Figure 8·7). This isolates the Timing board and the Holdoff 

potentiometer. 

2. To isolate the Trigger board from the +55 volt supply, is is necessary to remove the Trigger board from the instrument. The +55 volt 

supply connects to the Trigger board through P44751·9. 

3. Unsolder one end of R4451 and R4575 on the Interface board (see Figure 8·7). This isolates the A & B Sweep Generator circuitry. 

4. Unsolder one end of R4186 and R4191 from the Interface board (see Figure 8·7). This isolates the Calibrator circuitry. 

5. If the +55 volt supply is still loaded, suspect the CRT circuitry, or the Horizontal Amplifier circuitry. Refer to'Diagram 10 to locate 

+55 volt connections to the Horizontal Amplifier circuitry and to Diagram 11 to locate +55 volt connectons to the CRT circuitry . 

... 
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Start 

Check 
U4411 
04301 

Hi 

Check 110 volt 
unregulated. 
check CR4303. 

OK 

Check value of +55 volt 
regulated supply. 

Check resistance 
to ground. 

OV 

Check P4061 and P4498 
for proper orientation 
or shorts. 

Check resistance to 
I----.,.---~oo-t other low voltage 

4658 Service (SN 8060000 & UP) 

I-----ao--t Check CR4426. 
(unsolder one leg.) 

See Isolation 
Procedure to 
find the 
circuit where 
loading occurs. 

'-----.,-----...... Low power supplies. 

Check for supply 
foldover. Vbe of 1------1\ Check 04303. Jt--.-t 04303 will be 0.6 
V if the supply is 
folded. 

Supply Folded 
Check C4303. 

I--~ (unsolder one leg.) 

Check for loading by 
some active device. -
See isolation procedure. 

I 
Not Folded I 04301 open·ll--.... -1, R4303 cracked or open. 1-----1 ... Check 04302. 

I Check +55 volt Low 
Check +55 volt 1--______ '"' unregulated. l----~ 

If using 115 volt line 
verify the 115 volt - 230 
volt switch is in the 

Check for 
leaky filter 
cap. 
C4429 
C4439 

+ ~OV 
I Check value of +55 volt 

regulated supply. Check components 
between the base 
of 04302 and pin 

regulated supply. I Low (58 V to 74 V) 

or 
OV 

OV 

OK 

Check line fuse. 

Open 

115 volt position. 

11 L Check CR4531 Check power Verify line voltage 
. It---ao--t (open). 1---____ -1 transformer 
IS present. for open. 

If using 230 volt 
line. verify 115 V 
230 V switch is in 
the 230 V position. 

H Replace fuse. 

• 

Still blows fuse. 11----1 ... 

Low 

--.J Check VR4421 and _---.1----... OK I· - l associated circuitry. 

Check for 22 volts ~ .... 
on pin 8 of U4411. I--

Check for short in 
power transformer 
primary circuit. 
check CR4531 
(shorted). 

Low Check the 15 volt 
supply for foldover 
or for 04404 
shorted. 

Not Folded 

Check low voltage 
I----ao--t unregulated supplies 

for shorts to ground. 

Folded 

1 of U4411. 

Check U4411 by 
replacing or 
switching with 
U4206. 

Go to +15 volt 
Troubleshooting 
Chart. 

Check VR4408 and associated 
circuitry (if the 55 volt supply 
is below about 23 volts VR4408 
must be checked outside 
the circuit). 

(2757-67)4273-43 

+55 V SUPPLY TROUBLESHOOTING 

+ 
U1 
U1 
< 
!II 
c: 
"tI 
"tI 

!< 
-I 
~ o c: 
III 
r 
~. 
:I: o 

~J 

Scan by Zenith



~ 

~ 

POWER SUPPLY ISOLATION PROCEDURE 

The following procedure is used as an aid in localizing the area in which loading of a power supply occurs. If the power supply comes up 

after isolating a circuit, it is very probable the problem is in that circuit. This can sometimes, however, lead to erroneous conclusions as a supply 

may pass through one circuit to another circuit. For instance, the +5 volt supply enters the Timing Board through P4463-4. It then passes 

through the timing switch {in the X-Y position only' and J4487-9 to CR4285 in the Horizontal Amplifier circuit. From J4487-9 it also passes 

through P4571-4 to the sweep control IC on the Trigger Board. Watch for these types of conditions when trying to localize a loading problem. 

+15 Volt Supply 

1. Pull P4061 from the Interface board. This isolates the Vertical Preamplifier board . 

. 2. Pull P4060 from the Interface board. This isolates the Fan Motor circuit. 

3. Pull P4057 from the Interface board. This isolates the Vertical Mode board. 

4. Pull P4058 from the Interface board. This isolates the Vertical Output board. 

5. Pull P4398 from the Interface board. This isolates the Horizontal POSITION potentiometers. 

6. Unsolder service jumper W7292 on the Trigger board (see Figure 8-6'. This isolates the Trigger board. 

7. Unsolder service jumper W4481 from the Timing board (see Figure 8-8'. This isolates the Timing board. 

8. Unsolder service jumper W4440 on the Interface board (see Figure 8-8'. This isolates the A & B Sweep Generator circuitry and the 

Horizontal Amplifier circuitry. 

9. If the +15 volt supply is still losaded, suspect the CRT circuitry (Z-Axis Amplifier). Refer to Diagram 11 to locate +15 volt 

connection to the CRT circuitry. 

+5 Volt Supply 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

Pull P4061 from the Interface board. This isolates the Vertical Preamplifier board. 

Pull P4057 from the Interface board. This isolates the Vertical Mode board. 

Pull P4058 from the Interface board. This isolates the Vertical Output board. 

Pull P4498 from the Interface board. This isolates the HOLDOFF potentiometer. 

Unsolder service jumper W4468 from the Interface board (see Figure 8-7'. This isolates the Timing board. 

Unsolder service jumper W7291 from the Trigger board (see Figure 8-6). This isolates the Trigger board. 

Unsolder service jumper W4348 from the Interface board (see Figure 8-7'. This isolates the A & B Sweep Generator circuitry and part 

of the Horizontal Amplifier circuitry. 

Unsolder one end of R4158 and R4263 from the Interface board (see Figure 8-7'. This isolates the rest of the Horizontal Amplifier 

circuitry. 

Unsolder L4292 from the Interface board (see Figure 8-7). This isolates the Calibrator circuitry. 

If the +5 volt supply is still loaded, the CRT circuitry should be suspected. Refer to Diagram 11 to locate +5 volt connections to the 

CRT circuitry. 

-8 Volt Supply 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

Pull P4061 from the Interface board. This isolates the Vertical Preamplifier board. 

Pull P4057 from the Interface board. This isolates the Vertical Mode board. 

Pull P4058 from the Interface board. This isolates the Vertical Output Amplifier board. 

Pull P4398 from the Interface board. This isolates the Horizontal POSITION and B INTENSITY potentiometers. 

Unsolder service jumper W7293 from the Trigger board to isolate part of the Trigger board. Unsolder one end of R7503 from the 

Trigger board to isolate the rest of the Trigger board (see Figure 8-6). 

Unsolder service jumper W4544 from the Interface board (see Figure 8-7). This isolates the Timing board, A & B Sweep Generator 

circuitry, and part of the Horizontal Amplifier circuitry. It will also completely remove the -8 volts from the Trigger board if step 5 

is not done. 

Check C4441 for a short or leakage. 

If the -8 volts supply is still loaded, suspect the CRT circuitry (Z-Axis Amplifier), or the Horizontal Amplifier circuitry. Refer to 

Diagram 10 for the -8 volt connections to the Horizontal Amplifier circuitry and to Diagram 11 for the -8 volt contections to the 

CRT circuitry. 
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Start 

VERIFY 

1) +55 V must be 
Low present for the 

Check: Pass transistor or proper operation 
+15 - Q4401 OV of the +15 volt. 
+5 - Q4312 HI Measure +5 volt. and -8 
-8 - Q4102; supply. volt supplies. 
Reference on + input 
of the regulating IC's; 2) +15 V must be 
Regulating loCo's. present for the 

proper operation 
of the +5 volt 
and the -8 volt 
supplies. 

465B Service (SN B060000 & UP) 

See the 
short 

Shorttoground ~--------------------
or other low 

.---------........ voltage power 

Yes ---------..,. circuit 
isolation 
procedure . 

OV 

Check the 
value of the 
regulated 
supply. 

Folded 

I 
Check for supply foldover. 
Vbe of the shutdown 
transistor will be ~0.6 V. The 
transistor will be turned on. 

Check the supply reference voltages. 
+15 V - Pin 5 of U4411 - +15 volts 
+5 - Pin 3 of U4206 - +5 volts 
-8 - Pin 5 & 6 of U4206 - 0 V 

t 
OK 

supply. 

Check the unregulated 
filter capacitor on the 
affected supply. 

Check the bridge rectifier 
in the affected supply for 
full wave rectification. If 
good. there should be 

Low 120 Hz ac ripple on the 

+15 V - C4521 
+5 V - C4531 

s . -8 V - C4419 Ye 

J--.;--..a unregulated supply. 60 Hz 
ripple indicates only 
halfwave rectification. 
+15 - CR4516 

U 

n 
N o Repair the bad 

supplies in the 
following order: 
+55 
+15 
+5 
-8 

OV 

~ 

+5 - CR4528 
-8 - CR4471 

Check the bridge rectifier 
in the affected supply for 
an open. 
+15 V - CR4516 
+5 V - CR4528 
-8 V - CR4471 

No 

I 
Not j olded 

f 
Low 

t 
Check the following 
resistor for a crack or 
changed value: 
+15 V - R4403 
+5 V - R4325 

f-- No-

-8V-R4202 ~ 
'-----r------' Yes , . 

~K 
Check the 
following 
transistors. 

I Re~lace the J 
resistor. 

Chec k the 1-------- 0 ----... +15 - Q4403 
Q4401 

+5 - Q4312 
-8 - Q4105 

Q4102 

value 
the re 

of 
gulated 
y. suppl 

I 

OK 

Check the unregulated 
supply on its associated 
filter cap. 

t 
Replace the 
transistor. 

OK 

Bad 

• Bad 
J 

+15 - C4521 
+5 - C4531 
-8 - C4419 

Check for an open 
power transformer 
secondary. 

Low 

1 
Check the IC power supply 
voltages. 
U4411: pin 8 (20 to 22 volts) 
U4206: pin 8 (15 volts) 

pin 4 (-8 volts) 

+22 V to pin 8 of U4411 is 
supplied from a dropping 
network off the +55 volt 
supply. 

Loaded by the failure of some active 
component supplied by the affected 
power supply. 

Could also be caused by the failure of 
a tantalum decoupling capacitor. A 
supply affected by a bad tantalum can 
be recognized as follows. When the 
instrument is at room temperature and 
just turned on. the affected supply 
comes up to or near normal voltage. 
As the instrument is left on and warms 
up. the supply voltage begins to 
slowly go down as the tantalum tries to 
draw more current from the supply. 

(2757-52)4273-44 

+15, +5 V, AND -8 V SUPPLIES TROUBLESHOOTING 
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?OWER SUPPLY ISOLATION PROCEDURE 

The following procedure is used as an aid in localizing the area in which loading of a power supply occurs. If the power supply comes up 

after isolating a circuit, it is very probable the problem is in that circuit. This can sometimes, however, lead to erroneous conclusions as a supply 

may pass through one circuit to another circuit. For instance, the +5 volt supply enters the Timing Board through P4463-4. It then passes 

through the timing switch (in the X-Y position only) and J4487-9 to CR4285 in the Horizontal Amplifier circuit. From J4487-9 it also passes 

through P4571-4 to the sweep control IC dn the Trigger Board. Watch for these types of conditions when trying to localize a loading problem. 

+110 Volt Supply 

1. Unsolder one end of VR4341, R4145, and R4346 (see Figure 8-7). This isolates the Horizontal Amplifier circuit. 

2. Unsolder one end of CR4328 and R4332 (see Figure 8-7). If loading still exist, check adjustment of R4069 (Geometry) and R4178 

(ASTIG). If either does not adjust and an internal short is suspected, it will be necessary to remove R4069 and R4178 to isolate the 

CRT circuitry (Z-Axis Amplifier). 
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I 
High 

110 volt 
regulated 
supply. 

Check 
CR4423 
VR4422 
04425. 

Low 
or 

OV 

, 

Verify the +55 volt 
supply is present and t- Yes 
within tolerance. 

I 
No 

+ 
Go to +55 Volt 
Supply 
Troubleshooting 
Diagram. 

Check the value of the 
110 volt unregulated 
supply. 

I Check the value of the I 
110 volt regulated supply. I 

OK 

Low 

Check CR4531 for full 
wave rectification. The 
AC ripple on the un
regulated supply should 
be 120 Hz. 60 Hz ripple 
indicates half wave 
rectification. 

4658 Service (SN 8060000 & UP) 

Check R4432 for 

1
.----........ a crack or for a 1--- No ---.... 

change in value. 

Shorted or loaded. 
See isolation pro
cedure to localize 
the problem area. 

Supply 
Folded 

I 
Check for over-current 
protection (foldover). 
Vbe of 04431 will be 
0.6 volt if the circuit 
is folded. 

I 
No t Folded 

Check the drop 
across VR4422 
(56 V nominal). 

Not Correct Check 
CR4431 
04425 
R4432. 

(2757-54)4273-45 

+110 V SUPPLY TROUBLESHOOTING 

+ 
"'j ... 
Q 

< 
en 
c: 
"0 
"0 

!< 
~ o 
c: 
III 
r 
m 
en 
:r 

§ 
Z 
G) 

Scan by Zenith



Start 
Verify all 
low voltage 
power supplies 
in tolerance. 

Unplug P4009 
and insert 
a replacement 
transistor for 014009. 
Measure TP4129 for 
;;'-900 volts. 

OK 

Replace 
014009. 

Low 

Check at F4508 
for proper voltage. 

Fuse blows 

! 
Check 014009 
and associated 
circuitry. 

Check thick 
Low Measure at 

TP4129 
for -2450 volts 1----High--~ 

fiI m resistor, 
04228, 04233, 
04008,014009 
and associated 
circuitry. 

Lift service 
jumper W4032 
Measure TP4129 
for ;;'-900 
volts. 

OK 

, 
Replace 
U4032. 

Low-... 
Unplug crt 
socket. Measure r-' Low --. 
TP4129 for ;;'-900 
volts. 

OK 

Replace 
crt. 

OK 
Remove 04103 
measure TP4129 
for -2450 volts. 

OK 

~ 
Check 04002, 
04103 and 
associated 
circuitry 

Lift one end 
of CR4108. 
Measure TP4129 
for ;;'-900 volts. 

OK 

Check CR4108 
and associated 
circuitry. 

I- Low ~ 

Low 

Singly, lift one 
end of C4016 

Remove 04008 and insert 
A1.1 kO, 5%, 1/8 W 
resistor in the socket 
from collector to emitter. 
Measure TP4129 for 
;;'-900 volts. 

OK 

t 
Check 04228, 
04233, 04008 
and associated 
circuitry. 

C4020, C4025, and I-- Low 
C4126. As you disconnect 
each capacitor, check 
TP4129 for ;;'-900 volts. 

I 
OK 

Replace defective 
capacitor. 

4658 Service (SN 8060000 & UP) 

Low 

Check CR4005 
and C4012. 

Check CR4021 
and T4015 

(2757-71)4273-46 

-2450 V SUPPLY TROUBLESHOOTING 

, 
N ..,. 
en 
o 
< 
I/) 
c 

" " !< 
-I 
:D o 
c 
m r 
m 
I/) 
:J: o 
~ 
Z 
C) 
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-2450 V 
TP4129 

C4246 

V, R4253 
HORIZ DC 

CENTERING HIGH SPEED MAG t 
TIMING ~ R4109 

CRT GRID 
BIASADJ 

C4247 

TP4337 
+5V 

+55 V 

TP4339 
+15 V 

R4318 
+55 V - t-=f"-""I'1'--++,,;--.=-4-___ ~--
ADJ 

TPGND 

TP4439 
-8V 

( W4348 
SERVICE' 

JUMPER .~ W4440 

•n, ~ 
~ I rrn 

~ 

Figure 9-12. Interface circuit board adjustment locations. 

4658 Service (SN 8060000 & UP) 

R4069 
GEOM ADJ 

R4072 
V-AXIS 

ALIGN ADJ 

W4183 
SERVICE JUMPER 

R4274 
X1 GAIN 

R4275 
MAG 

REGISTRATION 

R4293 '~4) -1.-+;;-- ___ AMPLITUDE 

. ~£=:ID ~~ t:: • CAe ~~ @-<.- (p 

A41NTERFACEBOARD 

R4373 
X10 GAIN 

R4381 
XGAIN 

R4570 
B SWP START 

(2757-111 )4273-47 
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R1202 
NORM TRIG 

DC BAL 

W1527 
SERVICE 
JUMPER 

W1732 
SERVICE 
JUMPER 

R1135 
CH 1 

POSITION CENTER 
CH 1 HF 

COMP 
~ 
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Section 10 - 465B Service 
(SN 8060000 & UP) 

REPLACEABLE 
MECHANICAL PARTS 

PARTS ORDERING INFORMATION 

Replacement parts are available from or through your local 
Tektronix. Inc. Field Office or representative. 

Changes to Tektronix instruments are sometimes made to 
accommodate improved components as they become available. 
and to give you the benefit of the latest circuit improvements 
developed in our engineering department. It is therefore 
important. when ordering parts. to, include the following 
information in your order: Part number. instrument type or 
number. serial number. and modification number if applicable. 

If a part you have ordered has been replaced with a new or 
improved part. your local Tektronix. Inc. Field Office or 
representative will contact you concerning any change in part 
number. 

Change information. if any. is located at the rear of this 
manual. 

ITEM NAME 

In the Parts List. an Item Name is separated from the 
description by a colon (:). Because of space limitations. an Item 

Name may sometimes appear as incomplete. For further Item 
Name identification. the U.S. Federal Cataloging Handbook H6-1 
can be utilized where possible. 

FIGURE AND INDEX NUMBERS 

Items in this section are referenced by figure and index 
numbers to the illustrations. 

INDENTATION SYSTEM 

This mechanical parts list is indented to indicate item 
relationships. Following is an example of the indentation system 
used in the description column. 

1 234 5 Name & Description 

Assembly andlor Component 
Attaching parts for Assembly andlor Component 

····END ATTACHING PARTS···· 

Detail Part of Assembly andlor Component 
Attaching parts for Detail Part 

····END ATTACHING PARTS···· 

Parts of Detail Part 
Attaching parts for Parts of Detail Part 

····END ATTACHING PARTS···· 

Attaching Parts always appear in the same indentation as 
the item it mounts. while the detail parts are indented to the right. 
Indented items are part of. and included with. the next higher 
indentation. 

Attaching parts must be purchased separately. unless otherwise 
specified. 

ABBREVIATIONS 
INCH ELCTRN ELECTRON IN INCH SE SINGLE END 

• NUMBER SIZE ELEC ELECTRICAL INCAND INCANDESCENT SECT SECTION 
ACTR ACTUATOR ELCTL T ELECTROL YTIC INSUL INSULATOR SEMICOND SEMICONDUCTOR 
ADPTR ADAPTER ELEM ELEMENT INTL INTERNAL SHLD SHIELD 
ALIGN ALIGNMENT EPL ELECTRICAL PARTS LIST LPHLDR LAMPHOLDER SHLDR SHOULDERED 
AL ALUMINUM EOPT EOUIPMENT MACH MACHINE SKT SOCKET 
ASSEM ASSEMBLED EXT EXTERNAL MECH MECHANICAL SL SLIDE 
ASSY ASSEMBLY FIL FILLISTER HEAD MTG MOUNTING SLFLKG SELF-LOCKING 
ATTEN ATTENUATOR FLEX FLEXIBLE NIP NIPPLE SLVG SLEEVING 
AWG AMERICAN WIRE GAGE FLH FLAT HEAD NON WIRE NOT WIRE WOUND SPR SPRING 
BD BOARD FLTR FIL TER OBD ORDER BY DESCRIPTION SO SOUARE 
BRKT BRACKET FR FRAME 0' FRONT 00 OUTSIDE DIAMETER SST STAINLESS STEEL 
BRS BRASS FSTNR FASTENER OVH OVAL HEAD STL STEEL 
BRZ BRONZE FT FOOT PH BRZ PHOSPHOR BRONZE SW SWITCH 
BSHG BUSHING FXD FIXED PL PLAIN 0' PLATE T TUBE 
CAB CABINET GSKT GASKET PLSTC PLASTIC TERM TERMINAL 
CAP CAPACITOR HDL HANDLE PN PART NUMBER THO THREAD 
CER CERAMIC HEX HEXAGON PNH PAN HEAD THK THICK 
CHAS CHASSIS HEX HD HEXAGONAL HEAD PWR POWER TNSN TENSION 
CKT CIRCUIT HEX SOC HEXAGONAL SOCKET RCPT RECEPTACLE TPG TAPPING 
COMP COMPOSITION HLCPS HELICAL COMPRESSION RES RESISTOR TRH TRUSS HEAD 
CONN CONNECTOR HLEXT HELICAL EXTENSION RGD RIGID V VOL TAGE 
cov COVER HV HIGH VOL T AGE RLF RELIEF VAR VARIABLE 
CPLG COUPLING IC INTEGRATED C,RCUIT RTNR RETAINER W' WITH 
CRT CATHODE RAY TUBE 10 INSIDE DIAMETER SCH SOCKET HEAD WSHR WASHER 
DEG DEGREE IDE NT IDENTIFICATION SCOPE OSCILLOSCOPE XFMR TRANSFORMER 
DWR DRAWER IMPLR IMPELLER SCR SCREW XSTR TRANSISTOR 
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Replaceable Mechanical Parts-465B Service I (SN B060000 & UP) 

CROSS INDEX-MFR. CODE NUMBER TO MANUFACTURER .-
Mfr. Code Manufacturer Address Ci!X, State, ZiE I 
OOOBK STAUFFER SUPPLY 105 SE TAYLOR PORTLAND, OR 97214 

OOOCY NORTHWEST FASTENER SALES. INC. 7923 SW CIRRUS DRIVE BEAVERTON, OR 97005 

OOOEX O'HARA METAL PRODUCT COMPANY 542 BRANNAN STREET SAN FRANCISCO, CA 94107 

I OOOGE SCREWMATIC INC. 925 WEST FIRST ST. AZUZA, CA 91702 

OOOHA BAHRS DIE & STAMPING CO., INC. 4375 ROSS PLAIN RD. CINCINNATI, OH 45236 

oon9 AMP, INC. P.O. BOX 3608 HARRISBURG, PA 17105 
01536 CAMCAR DIV OF TEXTRON INC. SEMS 

PRODUCTS UNIT 1818 CHRISTINA ST. ROCKFORD, IL 61108 I 01963 CHERRY ELECTRICAL PRODUCTS CORPORATION 3600 SUNSET AVENUE WAUKEGAN, IL 60085 

05006 TWENTIETH CENTURY PLASTICS, INC. 415 E WASHINGTON BLVD. LOS ANGELES, CA 90015 
05129 KILO ENGINEERING COMPANY 20150 LA VERNE. CA 91750 
06666 GENERAL DEVICES CO., INC. 525 S. WEBSTER AVE. INDIANAPOLIS. IN 46219 

I 06950 VSI CORP., SCREWCORP DIVISION 13001 E. TEMPLE AVE. CITY OF INDUSTRY, CA 91746 
onoo TECHNICAL WIRE AND PRODUCTS, INC. 129 DERMODY ST. CRANFORD, NJ 07016 
08261 SPECTRA-STRIP CORP. 7100 LAMPSON AVE. GARDEN GROVE. CA 92642 
08530 RELIANCE MICA CORP. 342-39TH ST. BROOKLYN, NY 11232 
09922 BURNDY CORPORATION RICHARDS AVENUE NORWALK, CT 06852 I 12014 CHICAGO RIVET AND MACHINE CO. 950 S. 25TH AVENUE BEllWOOD, IL 60104 
12327 FREEWAY CORPORATION 9301 ALLEN DRIVE CLEVELAND, OH 44125 
12360 ALBANY PRODUCTS CO., DIV. OF PNEUMO 

DYNAMICS CORPORATION 145 WOODWARD AVENUE SOUTH NORWALK, CT 06586 

I 13511 AMPHENOL CAR ORE DIV., BUNKER RAMO CORP. LOS GATOS, CA 95030 
22526 BERG ELECTRONICS. INC. YOUK EXPRESSWAY NEW CUMBERLAND, PA 17070 
23050 PRODUCT COMPONENTS CORP 30 LORRAINE AVE. MT VERNON, NY 10553 
24011 ELECTRONIZED CHEMICALS CORPORATION S BEDFORD STREET BURLINGTON, MA 01803 
24931 SPECIALITY CONNECTOR CO., INC. 2620 ENDRESS PLACE GREENWOOD, IN 46142 I 26233 USM CORP NYLOC FASTENER DIV. 1501 W SEPULVEDA BLVD. 

P.O. BOX 3158 TORRANCE, CA 90510 
27143 ATLAS SPRING AND MFG. CO. 1805 N. SPAULDING AVE. CHICAGO, IL 60647 
28520 HEYMAN MFG. CO. 147 N. MICHIGAN AVE. KENILWORTH, NJ 07033 

.1 28817 CAL-METEX CORP., SUBSIDIARY OF METEX 
CORP. 509 HINDRY AVE. INGLEWOOD, CA 90301 

42838 NATIONAL RIVET AND MFG. CO. 1-21 EAST JEFFERSON ST. WAUPUN, WI 53963 
46384 PENN ENGINEERING AND MFG. CORP. POBOX 311 DOYLESTOWN, PA 18901 
51316 ANGELUS WASHER AND STAMPING CO. 1411 ESPERANZA ST. LOS ANGELES, CA 90023 
56878 STANDARD PRESSED STEEL COMPANY BENSON EAST JENKINTOWN, PA 19046 
57668 R-OHM CORP. 16931 MILLIKEN AVE. IRVINE, CA 92713 
57nl STIMPSON, EDWIN B.,CO. INC. 900 SYLVAN AVENUE BAYPORT, NY 11705 
63743 WARD LEONARD ELECTRIC CO., INC. 31 SOUTH ST. MOUNT VERNON, NY 10550 
70278 ALLIED STEEL AND CONVEYORS, DIV. OF 

SPARTON CORP. 17333 HEALY DETROIT, MI48212 
70485 ATLANTIC INDIA RUBBER WORKS, INC. 571 W. POLK ST. CHICAGO, IL 60607 
70903 BELDEN CORP. 2000 S BATAVIA AVENUE GENEVA, IL 60134 
71159 BRISTOL SOCKET SCREW, DIV. OF 

AMERICAN CHAIN AND CABLE CO., INC. POBOX 2244, 40 BRISTOL ST. WATERBURY, CT 06720 
71279 CAMBRIDGE THERMIONIC CORP. 445 CONCORD AVE. CAMBRIDGE, MA 02138 
71400 BUSSMAN MFG .• DIVISION OF MCGRAW-

EDISON CO. 2536 W. UNIVERSITY ST. ST. LOUIS, MO 63107 
71590 CENTRALAB ELECTRONICS, DIV. OF 

GLOBE-UNION, INC. PO BOX 858 FORT DODGE, IA 50501 
73743 FISCHER SPECIAL MFG. CO. 446 MORGAN ST. CINCINNATI, OH 45206 
73803 TEXAS INSTRUMENTS, INC., METALLURGICAL 

MATERIALS DIV. 34 FOREST STREET ATTLEBORO, MA 02703 
74445 HOLO-KROME CO. 31 BROOK ST. WEST HARTFORD, CT 06110 
75497 LAMSON AND SESSIONS CO. 5000 TIEDEMAN ROAD CLEVELAND, OH 44144 
75915 L1TTELFUSE, INC. 800 E. NORTHWEST HWY DES PLAINES, IL 60016 
n250 PHEOLL MANUFACTURING CO., DIVISION 

OF ALLIED PRODUCTS CORP. 5700 W. ROOSEVELT RD. CHICAGO, IL 60650 
n900 SHAKE PROOF 

DIV OF ILLINOIS TOOL WORKS SAINT CHARLES RD ELGIN, IL 60120 
78189 ILLINOIS TOOL WORKS, INC. 

SHAKEPROOF DIVISION ST. CHARLES ROAD ELGIN, IL 60120 
79136 WALDES, KOHINOOR, INC. 47-16 AUSTEL PLACE LONG ISLAND CITY, NY 11101 
80009 TEKTRONIX, INC. POBOX 500 BEAVERTON, OR 970n 
80033 PRESTOLE EVER LOCK, INC. P. O. BOX 278,1345 MIAMI ST. TOLEDO, OH 43605 • 80126 PACIFIC ELECTRICORD CO. 747 W. REDONDO BEACH,P 0 BOX 10 GARDENA, CA 90247 
83294 ARROW FASTENER CO .• INC. 271 MAYHILL ST. SADDLE BROOK, NJ 07662 
83385 CENTRAL SCREW CO. 2530 CRESCENT DR. BROADVIEW, IL 60153 
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Replaceable Mechanical Parts-465B Service 
(SN B060000 & UP) 

CROSS INDEX-MFA. CODE NUMBER TO MANUFACTURER 

Mfr. Code 

83486 
86445 
86928 
87308 

88245 
91260 
93907 
95987 
97464 
S3109 
T0435 

Manufacturer 

ELCO INDUSTRIES, INC. 
PENN FIBRE AND SPECIALTY CO., INC. 
SEASTROM MFG. COMPANY, INC. 
N. L. INDUSTRIES, INC., SOUTHERN SCREW 
DIV. 
LITTON SYSTEMS, INC., USECO DIV. 
CONNOR SPRING AND MFG. CO. 
TEXTRON INC. CAMCAR DIV 
WECKESSER CO., INC. 
INDUSTRIAL RETAINING RING CO. 
C/O PANEL COMPONENTS CORP. 
LEWIS SCREW CO. 

REV AUG 1985 

Address 

1103 SAMUELSON ROAD 
2032 E. WESTMORELAND ST. 
701 SONORA AVENUE 

P. O. BOX 1360 
13536 SATICOY ST. 
1729 JUNCTION AVE. 
600 18TH AVE 
4444 WEST IRVING PARK RD. 
57 CORDIER ST. 
P.O. BOX 6626 
4114 SOUTH PERORIA AVE. 

City, State, Zip 

ROCKFORD, IL 61101 
PHILADELPHIA, PA 19134 
GLENDALE, CA 91201 

STATESVILLE, NC 28677 
VAN NUYS, CA 91409 
SAN JOSE, CA 95112 
ROCKFORD, IL 61101 
CHICAGO, IL 60641 
IRVINGTON, NJ 07111 
SANTA ROSA, CA 95406 
CHICAGO, IL 60609 
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Replaceable Mechanical Parts-4658 Service I (SN 8060000 & UP) 

Fig. & .1 Index Tektronix Serial/Model No. Mfr 
No. Part No. Eft Dscont Qty 1 234 5 Name & Description Code Mfr Part Number 

1-1 200-1411-00 1 RTNR,IMPLOSION:5.422 X 4.743 X 0.441 ,GRAY 80009 200-1411-00 I 
-2 213-0313-00 4 .THUMBSCREW:440 X 0.45 INCH,KNURLEO 83486 ORO BY OESCR 
-3 337-1674-00 1 SHLO,ELCTRN TUB:CRT 80009 337-1674-00 

I -4 366-0494-00 5 KNOB:GRAY WITH SETSCREW 80009 366-0494-00 
213-0153-00 1 .SETSCREW:5-40 X 0.125,STL BK OXO,HEX OOOCY ORO BY DESCR 

-5 366-1031-02 2 KNOB:REO,VAR,O.12710 X 0.392 00 80009 366-1 031-02 
213-0153-00 1 .SETSCREW:5-40 X 0.125,STL BK OXO,HEX OOOCY ORO BY DESCR 

-6 366-1426-00 2 KNOB:GRAY 80009 366-1426-00 

I 213-0153-00 1 .SETSCREW:5-40 X 0.125,STL BK OXO,HEX OOOCY ORO BY OESCR 
-7 366-0215-02 2 KNOB:LEVER SWITCH 80009 366-0215-02 
-8 366-1559-00 16 PUSH BUTTON:SIL GY,O.18 sa X 0.43 80009 366-1559-00 
-9 366-0494-00 3 KNOB:GRAY WITH SETSCREW 80009 366-0494-00 

213-0153-00 1 .SETSCREW:5-40 X 0.125,STL BK OXO,HEX OOOCY ORO BY OESCR I -10 366-0494-00 1 KNOB:GRAY WITH SETSCREW 80009 366-0494-00 
213-0153-00 1 .SETSCREW:5-40 X 0.125,STL BK OXO,HEX OOOCY ORO BY DESCR 

-11 331-0328-00 1 0IAL,CONTROL:10 TURN FOR 0.25 OIA SHAFT 05129 461-S-70 
213-0048-00 1 .SETSCREW:440 X 0.125,STL BLK OXD 74445 ORO BY DESCR 

I -12 366-1346-02 1 KNOB:REO 80009 366-1346-00 
213-0153-00 1 .SETSCREW:5-40 X 0.125,STL BK OXO,HEX OOOCY ORO BY OESCR 

-13 366-1219-01 1 KNOB:GY,OLYO SWP,O.203 10 X 0.97 80009 366-1219-01 
213-0890-00 2 .SETSCREW:6-32 X 0.25 L,STL BLK OXO 83294 ORO BY OESCR 

-14 354-0442-01 1 RING, KNOB SKIRT:CLEAR,1.45 00 80009 354-0442-01 I 213-0005-00 1 .SETSCREW:8-32 X 1.25 INCH,HEX SOC ST 74445 ORO BY DESCR 
-15 401-0080-01 1 BRG,KNOB SKIRT:0.789 10 X 8.66'00 PLASTIC 80009 401-0080-01 
-16 366-0494-00 3 KNOB:GRAY WITH SETSCREW 80009 366-0494-00 

213-0153-00 1 .SETSCREW:5-40 X 0.125,STL BK OXO,HEX OOOCY ORO BY DESCR 

I -17 366-1278-00 2 KNOB:GY,O.08 10 X 0.392 00 X 0.4 80009 366-1278-00 
213-0153-00 1 .SETSCREW:5-40 X 0.125,STL BK OXO,HEX OOOCY ORO BY DESCR 

-18 366-1280-00 1 KNOB:GRAY 80009 366-1278-00 
213-0153-00 1 .SETSCREW:5-40 X 0.125,STL BK OXO,HEX OOOCY ORO BY DESCR 
366-0494-00 1 KNOB:GRAY WITH SETSCREW 80009 366-0494-00 .1 213-0246-00 1 .SETSCREW:5-40 X 0.093 ITL BK OXO,HEX 71159 ORO BY DESCR 

-19 426-1072-00 16 FRAME,PUSH BTN:PLASTIC 80009 426-1072-00 
-20 358-0216-00 1 BUSHING,PLASTIC:0.25710 X 0.412 INCH 00 80009 358-0216-00 
-21 358-0599-00 5 BUSHING,SLEEVE:0.125 10 X 0.234 THK,PLSTC 28520 8-187-125 

I -22 358-0540-00 2 BSHG,MACH.THO:0.25-32 X 0.12810 X 0.24' 80009 358-0540-00 
··············(ATTACHING PARTS)··········· 

-23 210-0583-00 2 NUT,PLAIN,HEX:0.25-32 X 0.312INCH,BRS 73743 2X20317-402 
-24 210-0940-00 2 WASHER,FLAT:0.25 10 X 0.375 INCH OO,STL 12327 ORO BY OESCR 

············(ENO ATTACHING PARTS)········· I -25 378-0635-00 4 LENS,LIGHT:WHITE 80009 378-0635-00 
-26 1 RES.,VAR,NONWIR:(SEE R16oo2 REPL) 
-27 1 RES.,VAR,NONWIR:(SEE R14288,R14289 REPL) 

··············(ATTACHING PARTS)··········· 

I -28 210-0583-00 NUT,PLAIN,HEX:0.25-32 X 0.312 INCH,BRS 73743 2X20317-402 
-29 210-0940-00 WASHER,FLAT:0.25 10 X 0.375 INCH OO,STL 12327 ORO BY OESCR 

············(ENO ATTACHING PARTS)········· 
-30 RES.,VAR,NONWIR:(SEE R14398 REPL) 

··············(ATTACHING PARTS)··········· I -31 21 0-0583-00 NUT,PLAIN,HEX:0.25-32 X 0.312 INCH,BRS 73743 2X20317-402 
-32 21 0-0940-00 WASHER,FLAT:0.25 10 X 0.375 INCH OO.STL 12327 ORO BY DESCR 

············(ENO ATTACHING PARTS)········· 
-33 210-0046-00 WASHER,LOCK:0.261 IO,INTL,O.018 THK,BRS n900 1214-05-00-0541 C 

I -34 RES.,VAR,NONWIR:(SEE R15102 REPL) 
··············(ATTACHING PARTS)··········· 

-35 210-0583-00 NUT,PLAIN,HEX:0.25-32 X 0.312 INCH,BRS 73743 2X20317-402 
-36 210-0940-00 WASHER,FLAT:0.25 10 X 0.375 INCH OO,STL 12327 ORO BY DESCR 

············(ENO ATTACHING PARTS)········· I -37 210-0046-00 WASHER,LOCK:0.261 IO,INTL,O.018 THK,BRS n900 1214-05-00-0541 C 
-38 RES.,VAR"NONWIR:(SEE R14498 REPL) 

··············(ATTACHING PARTS)··········· 
-39 210-0583-00 NUT,PLAIN,HEX:0.25-32 X 0.312 INCH,BRS 73743 2X20317-402 .1 -40 210-0940-00 WASHER,FLAT:0.25 10 X 0.375 INCH OO,STL 12327 ORO BY OEseR 

············(ENO ATTACHING PARTS)········· 

I 
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I Replaceable Mechanical Parts-465B Service 
(SN B060000 & UP) 

I. Fig. & 
Index Tektronix Serial/Model No. Mfr 

I No. Part No. Eft Dscont aty 1 2 3 4 5 Name & Description Code Mfr Part Number 

1-41 2 RES.,VAR,NONWIR:(SEE R17105,R17305 REPL) 

I 
··············(ATTACHING PARTS)··········· 

-42 210-0583-00 2 NUT,PLAIN,HEX:0.25-32 X 0.312INCH,BRS 73743 2X20317-402 
-43 210-0940-00 2 WASHER,FLAT:0.25 10 X 0.375 INCH OD,STL 12327 ORO BY DESCR 

············(END ATTACHING PARTS)········· 
-44 333-2524-00 1 PANEL,FRONT: 80009 333-2524-00 

I -45 352-0417-00 8 HOLDER,LED: 80009 352-0477-00 
-46 131-0955-00 2 CONN,RCPT,ELEC:BNC,FEMALE 13511 31-279 
-47 386-2340-00 4 SUPPORT,CRT:FRONT 80009 386-2340-00 
-48 1 CKT BD ASSY:CRT SCALE ILLUM(SEE Al0 REPL) 
-49 352-0329-00 1 .LAMPHOLDER:SCALE ILLUMINATION 80009 352-0329-00 

I 198-2862-00 1 .WIRE SET,ELEC: 80009 198-2862-00 

-50 378-0728-00 1 .REFLECTOR,LIGHT:SCALE ILLUMINATION 80009 378-0728-00 
-51 175-0825-00 FT .. WIRE,ELECTRICAL:2 WIRE RIBBON 80009 175-0825-00 
-52 131-0707-00 2 .. CONTACT,ELEC:22-26 AWG,BRS & CU BE GOLD 22526 47439-000 

I 
-53 352-0169-02 1 .. HLDR,TERM CONN:2 WIRE,RED 80009 352-0169-00 
-54 348-0276-00 FT SHLD,GSKT,ELEK:0.026 00 NPRN W/WIRE NET CO 28817 01-0404-3719 
-55 426-1607-00 1 FRAME,CABINET:FRONT 80009 426-1607-00 

··············(ATTACHING PARTS)"·········· 

-56 213-0183-00 4 SCR,TPG,THD FOR:6-20 X 0.5 TYPE B,PNH,STL 93907 ORO BY DESCR 

I ············(END ATTACHING PARTS)········· 
-57 129-0385-00 SPACER,POST:1.77 L,W/6-32 & 4-40 THO EN 80009 129-0385-00 
-58 348-0115-00 GROMMET,PLASTIC:U-SHP,0.548 X 0.462 INCH 80009 348-0115-00 
-59 337-1688-03 SHIELD,ELEC:HIGH VOLTAGE 80009 337-1688-03 

I 
··············(ATTACHING PARTS)··········· 

-60 211-0661-00 3 SCREW,MACHINE:4-40 X 0.25 INCH,PNH,STL 78189 ORO BY DESCR 
············(END ATTACHING PARTS)"········ 

-61 1 CKT BOARD ASSY:FAN MOTOR(SEE A8 REPL) 
-62 131-0608-00 2 .TERMINAL,PIN:0.365 L X 0.025 PH BRZ GOLD 22526 48283-036 

I. -63 136-0252-07 3 .SOCKET,PIN CONN:W/O DIMPLE 22526 75060-012 
-64 136-0269-02 .SKT,PL-IN ELEK:MICROCIRCUIT,14 DIP 09922 DILB14P-108T 
-65 .MOTOR.DC:(SEE B8045 REPL) 
-66 426-0781-00 .MOUNT,MOTOR: 80009 426-0781-00 

I 
.·············(ATTACHING PARTS)"·········· 

-67 213-0088-00 2 SCR,TPG,THD CTG:4-24 X 0.25 INCH,PNH STL 83385 ORO BY DESCR 
············(END ATTACHING PARTS)"········ 

-68 337-1762-00 SHLD,ELECTRICAL:FAN MOTOR 80009 337-1762-00 
-69 426-0781-00 MOUNT,MOTOR: 80009 426-0781-00 

I ··············(ATTACHING PARTS)··········· 

-70 213-0088-00 2 SCR,TPG,THD CTG:4-24 X 0.25 INCH,PNH STL 83385 ORO BY DESCR 
············(END ATTACHING PARTS)"········ 

644-0150-00 XSTR BRKT ASSY: 80009 644-0150-00 

I 
··············(ATTACHING PARTS)"·········· 

-71 210-0586-00 2 NUT,PL,ASSEM WA:4-40 X 0.25,STL CD PL T0435 ORO BY DESCR 
············(END ATTACHING PARTS)········· 
TRANS BRKT ASSY INCLUDES: 

-72 .TRANSISTOR:(SEE Q14009 AEPL) 

I . ·············(ATTACHING PARTS)··········· 

-73 211-0012-00 2 .SCREW,MACHINE:4-40 X 0.375,PNH STL CD PL 83385 ORO BY DESCR 
-74 358-0214-00 2 .lNSULATOR,BSHG:0.25 DIA X 0.188 INCH L 24011 ORO BY DESCR 
-75 210-0205-00 1 .TERMINAL,LUG:4-40 X 0.42,RDH,SST,RLV SHK 86928 5442-7 

I 
.···········(END ATTACHING PARTS)········· 

-76 214-1610-00 .HEAT SINK,ELEC:TRANSISTOA 80009 214-1610-00 
-17 407-1153-00 .BRACKET,XSTR:ALUMINUM 80009 407-1153-00 
-78 348-0253-00 1 GROMMET,PLASTIC:BLACK,OBLONG,3.0 X 0.925 80009 348-0253-00 
-79 348-0064-00 2 GROMMET,PLASTIC:GRAY,ROUND,O.582 10 80009 348-0064-00 

I -80 348-0056-00 1 GROMMET,PLASTIC:0.375 INCH DIA 80009 348-0056-00 
348-0442-00 1 GROMMET,PLASTIC:BLACK,ROUND,O.375· 10 28520 SB-500-6 
348-0517-00 2 GROMMET,PLASTIC:BLACK,ROUND,O.25 10 28520 SB-375-4 
348-0518-00 1 GROMMET,PLASTIC:BLACK,ROUND,O.5 10 28520 2073SB-625-8BLK 

I. 
358-0540-00 2 BSHG,MACH.THD:0.25-32 X 0.128 10 X 0.24· 80009 358-0540-00 

-81 407-1138-00 BRKT,DELAY LlNE:ALUMINUM 80009 407-1138-00 
··············(ATTACHING PARTS)"·········· 

-82 210-0457-00 NUT,PL,ASSEM WA:6-32 X 0.312,STL CD PL 83385 ORO BY DESCR 
············(END ATTACHING PARTS)"········ 

I 
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Replaceable Mechanical Parts-465B Service I (SN B06oo00 & UP) 

FIQ. & .-Index Tektronix Serial/Model No. Mfr 
No. Part No. Eft Dscont aty 1 2 3 4 5 Name & Descri~tion Code Mfr Part Number I 
1- 343-0144-00 CLAMP,LOOP:0.125ID,NYLON 95987 1-8-2 
-83 DELAY LINE:(SEE DL11405 REPL) 

131-1002-02 .CONN,DELAY LINE: 80009 131-1002-02 

I 131-1313-00 .RETAINER,WIRE,E:DELAY LINE TERMINAL 80009 131-1313-00 
-84 COIL,TUBE DEFL:(SEE L14165 REPL) 
-85 344-0250-00 CLIP,ELECTRICAL:COMPONENT MOUNTING 80033 E50005-007 

... eo·· .. ·····(ATTACHING PARTS)··········· 

I -86 211-0008-00 SCREW,MACHINE:4-40 X 0.250,PNH,STL,POZ 83385 ORO BY DESCR 
-87 210-0586-00 NUT,PL,ASSEM WA:4-40 X 0.25,STL CD PL T0435 ORO BY DESCR 

············(END ATTACHING PARTS)········· 

-88 337-1763-01 1 SHIELD,ELEC:TRANSFORMER 80009 337-1763-01 
-89 348-0349-00 FT SHLD GSKT,ELEC:0.187 INCH DIA,2.75 FT L 07700 2143951 

I -90 348-0339-00 4 FOOT,CABINET:WICORD WRAP 80009 348-0339-00 
··············(ATTACHING PARTS)··········· 

-91 212-0020-00 4 SCREW,MACHINE:8-32 X 1.0 INCH,PNH STL 93907 ORO BY DESCR 
············(END ATTACHING PARTS)········· 

I -92 426-0970-00 FR SECT.,CAB.:REAR 80009 426-0970-00 
•••••• .. ·····*(AITACHING PARTS)··········· 

-93 211-0516-00 2 SCREW,MACHINE:6-32 X 0.875,PNH STL,CD PL 83385 ORO BY DESCR 

-94 210-1002-00 2 WASHER,FLAT:0.125 10 X 0.25 INCH OD,BRS 12327 ORO BY DESCR 
• .. ••• ...... (END ATTACHING PARTS)"·· ...... 

I -95 378-0044-01 1 FILTER ELEM,AIR:2.5 X 2.5 X 0.25 80009 378-0044-01 

-96 131-0955-00 4 CONN,RCPT,ELEC:BNC,FEMALE 13511 31-279 

-97 210-0255-00 4 TERMINAL,LUG:0.391 ID,LOCKING,BRS CD PL 80009 210-0255-00 
-98 386-2408-00 1 PLATE,CONN MTG:ALUMINUM 80009 386-2408-00 

200-1414-09 1 COVER,SCOPE:REAR,PLASTIC 80009 200-1414-09 I •••••••••••• .. (ATTACHING PARTS) .. ••••••••• 
-99 211-0101-00 2 SCREW,MACHINE:4-40 X 0.25,FLH,l00 DEG,STL 83385 ORO BY DESCR 

············(END ATTACHING PARTS)···· .. • .. 

COVER INCLUDES: 

.1 -100 .COVER,SCOPE:REAR(AVAILABLE AS ASSY ONLY) 

-101 378-0807-01 .SCREEN,FAN:2.5 X 2.5 X 0.032,AL 80009 378-0807-01 

-102 200-1399-02 .COVER,FAN IMPLR: 80009 200-1399-02 

-103 369-0031-00 IMPLR,FAN,AXIAL:2.60 INCH OD,PLASTIC 80009 369-0031-00 
213-0022-00 .SETSCREW:4-40 X O.l88INCH,HEX SOC S 74445 ORO BY DESCR I -104 200-1445-05 COV,LINE V SEL:WIHARDWARE 80009 200-1445-05 

-105 352-01 02-00 .FUSEHOLDER:0.262·ID TUBE FOR CRTG FUS 80009 352-0102-00 
.·············(ATTACHING PARTS)····· .. •••• 

-106 213-0717-00 2 .SCREW,TPG,TF:4-20 X 0.312 PNH,STL,CD PL 93907 ORO BY DESCR 

I ..... • ...... (END ATTACHING PARTS)· ........ 

-107 204-0549-03 BODY ASSY,L1NE: 80009 204-0549-03 
··············(ATTACHING PARTS)··········· 

-108 21 ()..O407-OO 2 NUT,PLAIN,HEX:6-32 X 0.25 INCH,BRS 73743 3038-402 

-109 210-0006-00 2 WASHER,LOCK:#6 INTL,O.018 THK,STL CD PL 77900 1206-00-00-0541 C I .. • .... • .... (END ATTACHING PARTS) ...... • .. 

BODY ASSY,LINE INCLUDES: 
131-1318-01 2 .BUS CONDUCTOR: 80009 131-1318-01 

210-0666-00 2 .RIVET,TUBULAR:O.l88 L X 0.125 OD,BRS 12014 3329-3-16LONG 

I 214-0778-01 1 .CONTACT ASSY,EL:L1NE V SEL,LOW/MEDIHI 80009 214-0778-01 
344-0135-00 2 .CLIP,ELECTRICAL:FUSE,CU BE ALBALOY PL 80009 344-0135-00 

-110 161-0033-07 CABLE ASSY,PWR,:3 WIRE,92 INCH LONG 80009 161-0033-07 
(STANDARD) 

161-0033-35 CABLE ASSY,PWR:3,O.75MM SQ,220V,91.0 L S3109 ORO BY DESCR I (OPTION Al EUROPEAN ONLY) 
161-0033-36 CABLE ASSY,PWR:3,O.75MM SQ,240V,91.0 L 80126 ORO BY DESCR 

(OPTION A2 UNITED KINGDOM ONLY) 
161-0033-37 CABLE ASSY,PWR:3,O.75MM,240V,91.0 L S3109 ORO BY DESCR 

I (OPTION A3 AUSTRALIAN ONLY) 
161-0033-38 CABLE ASSY,PWR:3,18 AWG,240V,91.0 L 80126 0-8961-008-BL 

(OPTION A4 NORTH AMERICAN ONLY) 
• .... • .. •• .. ··(ATTACHING PARTS)· .... • .. • .. 

-111 358-0161-00 BSHG,STRAIN RLF:UIW 0.29 DIA CA,STRAIGHT 28520 1147 SR-5P-4 .-.. • ...... • .. (END ATTACHING PARTS)· ........ 

334-1529-00 PLATE,IDENT:BLANK 80009 334-1529-00 
(OPTION Al,A2,A3,A4 ONLY) 

I 
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I. 
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I 
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I 
I 
I 
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I. 
I 
I 

Fig. & 
Index 
No. 

1-112 

-113 
-114 
-115 
-116 

-117 

-118 

-119 

-120 
-121 

-122 
-123 
-124 
-125 
-126 
-127 
-128 
-129 

-130 

-131 

-132 
-133 

-134 
-135 
-136 
-137 

-138 
-139 
-140 
-141 
-142 
-143 
-144 
-145 

Tektronix 
Part No. 

386-2332-10 

211-0105-00 
211-0138-00 
210-0586-00 
210-0202-00 

213-0138-00 

211-0538-00 
210-0457-00 
211-0114-00 
210-0551-00 

407-1 066-00 
212-0523-00 
210-0812-00 
166-0457-00 
200-1544-00 
220-0561-00 
210-0056-00 
210-0202-00 

210-0586-00 

211-0012-00 
210-0071-00 

342-0163-00 
441-1084-05 
129-0394-00 
214-0291-00 
136-0515-01 
136-0202-01 
131-0707-00 
352-0162-00 
179-2670-00 
352-0169-00 
352-0161-00 
210-0774-00 
210-0775-00 

REV AUG 1985 

Serial/Model No. 
Eff Dscont 

Replaceable Mechanical Parts-465B Service 
(SN B060000 & UP) 

Mfr 
Qty 12345 Name & Description Code Mfr Part Number 

2 

2 
2 

1 
4 
4 
4 
1 
4 
4 
1 

2 

3 
3 

3 
1 
4 
1 
1 
1 
4 
1 
1 
1 
1 
23 
23 

PANEL,REAR: 
··············(ATTACHING PARTS)"·········· 
SCREW,MACHINE:4-40 X 0.188,100 OEG,FLH ST 
SCREW,MACHINE:5-40 X 2.562INCH,PNH STL 
NUT,Pl,ASSEM WA:4-40 X 0.25,STL CD PL 
TERMINAL,LUG:0.146 10,LOCKING,BRZ,TIN PL 
············(ENO ATTACHING PARTS)········· 
SW,THERMOSTATIC:(SEE S14520 REPL) 
··············(ATTACHING PARTS)··········· 
SCR,TPG,TF:4-24 X 0.188INCH,PNH STL 
············(ENO ATTACHING PARTS)········· 
TRANSFORMER:(SEE T14500 REPL) 
··············(ATTACHING PARTS)"·········· 
SCREW,MACHINE:6-32 X 0.312·100 OEG,FLH 
NUT,PL,ASSEM WA:6-32 X 0.312,STL CD PL 
SCREW,MACHINE:4-40 X 0.438 INCH,FLH STL 
NUT,PLAIN,HEX.:4-40 X 0.25 INCH,STL 
············(ENO ATTACHING PARTS)"········ 
TRANSFORMER INCLUDES: 
.(WIRES AND CONTACTS NOT REPLACEABLE) 
.BRACKET,XFMR:ALUMINUM 
.SCREW,MACHINE:10-32 X 2.750,HEX HO STL 
.WASHER,NONMETAL:#10,FIBER 
.lNSUL SLVG,ELEC:0.1910 X 1.875·LONG MYLA 
.COVER,ELEC XFMR:3.0 X 2.5 X 0.65,STEEL 
.NUT,PLAIN,HEX.:10-32 X 0.25INCH,BRS 
.wASHER,LOCK:SPLlT,O.195 10 X 0.32· OO,P 
TERMINAL,LUG:0.146 10,LOCKING,BRZ,TIN PL 
··············(ATTACHING PARTS)··········· 
NUT,PL,ASSEM WA:4-40 X 0.25,STL CD PL 
············(ENO ATTACHING PARTS)········· 
TRANSISTOR:(SEE 04102,04401 REPL) 
TRANSISTOR:(SEE 04301 REPL) 
··············(ATTACHING PARTS)"·········· 
SCREW,MACHINE:4-40 X 0.375,PNH STL CD PL 
WASHER,SPR TNSN:0.14610 X 0.323· OO,STL 
············(ENO ATTACHING PARTS)········· 
INSULR,PLATE:XSTR,O.675 X 0.625 X 0.001· 
CHASSIS,SCOPE:W/HAROWARE 
.SPACER,POST:0.50L,W/8-32 THO 
.CONTACT,SPRING:1.188 X 0.375 X 0.25 INCH 
SKT,PL-IN ELEK:ELCTRN TUBE,14 CONT W/LEAO 
.SKT,PL-IN ELEK:ELECTRON TUBE,14 CONTACT 
.CONTACT,ELEC:22-26 AWG,BRS & CU BE GOLD 
.HLOR,TERM CONN:4 WIRE,BLACK 
WIRING HARNESS:MAIN 
.HLOR,TERM CONN:2 WIRE,BLACK 
.HLOR,TERM CONN:3 WIRE,BLACK 
.EYELET,METALLlC:0.152 00 X 0.245 INCH L, 
.EYELET,METALLIC:0.126 00 X 0.23 INCH L, 

80009 

83385 
83486 
T0435 
86928 

83385 

83385 
83385 
93907 
OOOBK 

80009 
83385 
86445 
80009 
OOOHA 
80009 
86928 
86928 

T0435 

83385 
78189 

80009 
80009 
46384 
80009 
80009 
80009 
22526 
80009 
80009 
80009 
80009 
80009 
80009 

386-2332-10 

ORO BY OESCR 
ORO BY OESCR 
ORO BY OESCR 
A-373-158-2 

ORO BY OESCR 

ORO BY OESCR 
ORO BY OESCR 
ORO BY OESCR 
ORO BY OESCR 

407-1 066-00 
ORO BY OESCR 
ORO BY OESCR 
166-0457-00 
C-100 
220-0561-00 
ORO BY OESCR 
A-373-158-2 

ORO BY OESCR 

ORO BY OESCR 
4706-05-01-0531 

342-0163-00 
441-1 084-05 
SO-8322-16 
214-0291-00 
136-0515-01 
136-0202-01 
47439-000 
352-0162-00 
179-2670-00 
352-0169-00 
352-0161-00 
210-0774-00 
210-0775-00 

10-7 

Scan by Zenith



... 

OPT A4 

~
o 

18 
17 

4658 OSCILLOSCOPE (SN 8060000 & UP) 

Scan by Zenith



(/) 
c 
a:: 
< o 
m 
l
S 
() 
a:: 
(5 
all 
I
a:: 
() 

N 

ci 
u::: 

4658 OSCILLOSCOPE (SN 8060000 & UP) 

~ 

1~ 
\ 

~® 
113 

136 

Scan by Zenith



I Replaceable Mechanical Parts-465B Service 
(SN B060000 & UP) 

I. Fig. & 
Index Tektronix Serial/Model No. Mfr 

I No. Part No. Eff Dscont aty 1 234 5 Name & Description Code Mfr Part Number 

2-1 337-1711-03 SHIELD,ELEC:HIGH VOLTAGE 80009 337-1711-03 

I 
··············(ATTACHING PARTS)··········· 

-2 211-0244-00 3 SCR,ASSEM WSHR:440 X 0.312 INCH,PNH STL 78189 ORO BY DESCR 
-3 210-0004-00 4 WASHER,LOCK:#4 INTL,O.015 THK,STL CD PL n900 1204-00-000541 C 

•• .. ········(END ATTACHING PARTS)········· 
131-1428-00 CONTACT,ELEC:GROUNDING CLIP 80009 131-1428-00 

I 
··············(ATTACHING PARTS)··········· 

211-0012-00 SCREW,MACHINE:440 X 0.375,PNH STL CD PL 83385 ORO BY DESCR 
210-0851-00 WASHER,FLAT:0.11910 X 0.375 INCH OD,ST 12327 ORO BY DESCR 

············(END ATTACHING PARTS)········· 
-4 131-1428-00 1 CONTACT,ELEC:GROUNDING CLIP 80009 131-1428-00 

I -5 342-0175-00 1 INSULATOR,FILM:3.65 X 4.70 INCH 80009 342-0175-00 
-6 129-0413-01 4 SPACER,POST:0.538 L,W/440 TAP 1 END 80009 129-0413-01 
-7 210-0994-00 4 WASHER,FLAT:0.125 10 X 0.25' OD,STL 86928 5702-201-20 
-8 2 TRANSISTOR:(SEE 04190,04312 REPL) 

I 
··············(ATTACHING PARTS)··········· 

-9 211-0182-00 2 SCR,ASSEM WSHR:2-56 X 0.312 INCH,PNH,STL 12360 ORO BY DESCR 
-10 210-1158-00 2 WASHER,SHLDR:O.09 10 X 0.085 D,NYL,O.2 0 80009 210-1156-00 

••• .. ·······(END ATTACHING PARTS)········· 
-11 342-0168-00 2 INSULATOR,PLATE:TRANSISTOR 80009 342-0168-00 

I -12 384-1408-00 2 EXTENSION SHAFT:3.8 L,MOLDED PLASTIC 80009 384-1408-00 
-13 384-0457-00 1 EXTENSION SHAFT:6.7 LX 0.123 00 EPOXY-GL 80009 384-0457-00 
-14 384-1187-00 2 EXTENSION SHAFT:3.40 INCH LONG 80009 384-1187-00 
-15 384-1179-00 1 EXTENSION SHAFT:9.312 INCH LONG 80009 384-1179-00 

I 
-16 384-1174-00 1 EXTENSION SHAFT:1.80 INCH LONG 80009 384-1174-00 
-17 378-0029-00 4 CPLG,SHAFT,RGD:0.12810 X 0.312 00 X 0.5·L 80009 376-0029-00 

376-0051-01 1 CPLG,SHAFT,FLEX:0.12710 X 0.375 00 80009 376-0051-01 
EACH COUPLING SHAFT INCLUDES: 

213-0075-00 2 .SETSCREW:440 X O.094,STL BK OXD,HEX oooBK ORO BY DESCR I. -18 195-0276-01 LEAD,ELECTRICAL:0.062 DIA,BRS,W/MLD COLLAR 80009 195-0276-01 
-19 CKT BOARD ASSY:INTERFACE(SEE A4 REPL) 

··············(ATTACHING PARTS)··········· 
-20 211-0244-00 7 SCR,ASSEM WSHR:440 X 0.312 INCH,PNH STL 78189 ORO BY DESCR 

I 
•••••••••• .. (END ATTACHING PARTS)········· 
CKT BOARD ASSY INCLUDES: 

-21 136-0499-12 .CONN,RCPT,ELEC:CKT BD,1 X 12,0.1 SPACING OOn9 4-380949-2 
-22 136-0499-14 .CONNECTOR,RCPT,:14 CONTACT OOn9 4-380949-4 
-23 136-0514-00 B060000 B063314 .SKT,PL-IN ELEC:MICROCIRCUIT,8 DIP 09922 DILB8P-108 

I -24 .SEMICOND DVC,DI:V MULTI(SEE U4032 REPL) 
. ·············(ATTACHING PARTS)··········· 

-25 220-0736-00 .NUT,PL,EXT WSHR:8-32 X 0.344 HEX,NYLON 23050 ORO BY DESCR 
.···········(END ATTACHING PARTS)········· 

I 
-26 1 .SWITCH,PUSH SW:BEAMFIND(SEE S4075 REPL) 
-27 361-0608-00 4 .SPACER,PUSH SW:PLASTIC 80009 361-0608-00 
-28 1 .RES.,VAR,NONWIR:INTENSITY(SEE R4059 REPL) 
-29 361-0607-00 4 .SPACER,SWITCH:PLASTIC 80009 361-0607-00 
-30 .SWITCH,PUSH SW:X10 MAG(SEE 54371 REPL) 

I -31 .RES.,VAR,NONWIR:ASTIG(SEE R4178 REPL) 
-32 .RES.,VAR,NONWIR:TRACE ROTATION 

.(SEE R4179 REPL) 
-33 .RES.,VAR,NONWIR:SCALE ILLUM 

I 
.(SEE R4195 REPL) 

-34 .RES.,VAR,NONWIR:FOCUS(SEE R4132 REPL) 
.·············(ATTACHING PARTS)··········· 

-35 210-0583-00 .NUT,PLAIN,HEX:0.25-32 X 0.312 INCH,BRS 73743 2X20317-402 
-36 210-0048-00 .WASHER,LOCK:0.261 ID,INTL,O.018 THK,BRS n900 1214-05-00-0541 C 

I -37 210-0940-00 .wASHER,FLAT:0.25 10 x 0.375 INCH OD,STL 12327 ORO BY DESCR 
.. ··········(END ATTACHING PARTS)········· 

-38 386-2433-00 1 .SUPPORT,VAR RES:CIRCUIT BOARD MOUNTING 80009 388-2433-00 
-39 131-1003-00 5 .CONN,RCPT,ELEC:CKT BD MT,3 PRONG 80009 131-1003-00 

I. 
-40 337-1759-00 1 .SHLD,ELECTRICAL: SWEEP 80009 337-1759-00 
-41 138-0269-02 B060000 B063314 3 .SKT,PL-IN ELEK:MICROCIRCUIT,14 DIP 09922 DILB14P-l08T 

136-0728-00 B063315 1 .SKT,PL-IN ELEK:MICROCKT,14 CONTACT 09922 DILB14P-108 

I 
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Replaceable Mechanical Parts-465B Service I (SN B060000 & UP) 

Fig. & .1 Index Tektronix Serial/Model No. Mfr 
No. Part No. Eft Dscont aty 1 234 5 Name & Descrietion Code Mfr Part Number 

I 2-42 136-0252-07 165 .SOCKET,PIN CONN:W/O DIMPLE 22526 75060-012 
-43 131-0608-00 41 .TERMINAL,PIN:0.365 L X 0.025 PH BRZ GOLD 22526 48283-036 
-44 361-0007-00 3 .SPACER,SLEEVE:0.250 INCH DIA,PLASTIC 80009 361-0007-00 

I -45 124-0092-00 2 .TERMINAL BOARD:3 NOTCH,CERAMIC,CLlP MTD 80009 124-0092-00 
-46 124-0118-00 1 .TERMINAL BOARD:1 NOTCH,CERAMIC,CLlP MTD 80009 124-0118-00 
-47 344-0154-00 4 .CLIP,ELECTRICAL:FUSE,CKT BD MT 80009 344-0154-00 
-48 131-1261-00 24 .CONTACT,ELEC:F-SHAPED OOn9 1-380953-0 
-49 131-0566-00 10 .BUS CONDUCTOR:DUMMY RES,2.375,22 AWG 57668 JWW-0200EO I -50 214-0579-02 18 .TERM,TEST POINT:BRASS 80009 214-0579-02 
-51 131-0382-00 1 .TERMINAL,STUD:0.812 L,INSULATED 71279 572-4822-01-05-1 

.·············(ATTACHING PARTS)··········· 
-52 210-0586-00 .NUT,PL,ASSEM WA:4-40 X 0.25,STL CD PL T0435 ORO BY DESCR 

I .. ··········(END ATIACHING PARTS)········· 
198-2850-00 .WIRE SET,ELEC: 80009 198-2850-00 

-53 384-1159-00 EXTENSION SHAFT:10.384 INCH LONG,W/KNOB 80009 384-1159-00 
-54 214-1756-00 ACTUATOR,SWITCH:POWER 80009 214-1756-00 

644-0151-00 SWITCH ASSY: 80009 644-0151-00 I ··············(ATIACHING PARTS)··········· 

-55 211-0244-00 SCR,ASSEM WSHR:4-40 X 0.312 INCH,PNH STL 78189 ORO BY DESCR 
-56 210-0551-00 NUT,PLAIN,HEX.:4-4D X 0.25 INCH,STL OOOBK ORO BY DESCR 

210-0406-00 NUT,PLAIN,HEX:4-40 X 0.188,BRS,CD PL 73743 12161-50 

I 210-0994-00 WASHER,FLAT:0.12510 X 0.25· OD,STL 86928 5702-201-20 
············(END ATIACHING PARTS)········· 
SWITCH ASSY INCLUDES: 

-57 .SWITCH,TOGGLE:POWER ON(SEE S14510 REPL) 
.·············(ATIACHING PARTS)··········· I -58 210-0562-00 .NUT,PLAIN,HEX.:0.25-40 X 0.312 INCH,BBS 73743 ORO BY DESCR 

-59 210-0046-00 .WASHER,LOCK:0.261 ID,INTL,O.018 THK,BRS n900 1214-05-00-0541 C 
.. ··········(END ATIACHING PARTS,.········ 

-60 .SWITCH,SLIDE:LINE SELECT(SEE S14500 REPL) .1 .·············(ATTACHING PARTS) .. ••••••••• 
-61 211-0101-00 2 .SCREW,MACHINE:4-40 X 0.25,FLH,lOO DEG,STL B3385 ORO BY OESeR 

. ···········(END ATIACHING PARTS)········· 

-62 200-1526-00 .CON,INV SW HOLE: 80009 200-1526-00 
-63 407-1133-00 .BRACKET,ELEC SW:ALUMINUM 80009 407-1133-00 I 386-2660-00 SUPPORT,CKT BD:ACETAL 80009 386-2660-00 
-64 CKT BOARD ASSY:TRIG GEN & SWP(SEE A7 REPL) 

··············(ATIACHING PARTS)··········· 

-65 211-0244-00 4 SCR,ASSEM WSHR:4-40 X 0.312 INCH,PNH STL 78189 ORO BY DESCR 

I ············(END ATIACHING PARTS)········· 
CKT BOARD ASSY INCLUDES: 

-66 131-1003-00 8 .CONN,RCPT,ELEC:CKT BD MT,3 PRONG 80009 131-1003-00 
-67 200-0945-00 3 .COVER,HALF XSTR:DUAL TO-18,ALUMINUM 80009 200-0945-00 

-68 200-0945-01 3 .COVER,HALF XSTR:DUAL TO-18,W/2-56 THO 80009 200-0945-01 

I . ·············(ATIACHING PARTS)··········· 

-69 211-0062-00 .SCREW,MACHINE:2-56 X 0.312,PNH,STL 06950 ORO BY DESCR 
.. ··········(END ATIACHING PARTS)········· 

-70 136-0260-02 B060000 B063314 2 .SKT,PL-IN ELEK:MICROCIRCUIT,16 DIP,LOW CL 09922 DILB 16P-l 08T 

I -71 136-0499-10 .CONN,RCPT,ELEC:CKT BD,l X 10,0.1 SPACING OOn9 4-380949-0 
-72 136-0499-14 1 .CONNECTOR,RCPT,:14 CONTACT OOn9 4-380949-4 
-73 131-0566-00 3 .BUS CONDUCTOR:DUMMY RES,2.375,22 AWG 57668 JWW-0200EO 
-74 136-0634-00 B06OO00 B063314 1 .SOCKET,PLUG-IN:20 LEAD DIP,CKT BD MTG 73803 CS9002-20 
-75 211-0244-00 1 .SCR,ASSEM WSHR:4-40 X 0.312 INCH,PNH STL 78189 ORO BY DESCR 

I -76 129-0413-01 1 .SPACER,POST:0.538 L,W/4-40 TAP 1 END 80009 129-0413-01 
-n 210-0994-00 1 .WASHER,FLAT:0.125 10 X 0.25' OD,STL 86928 5702-201-20 
-78 136-0252-07 108 .SOCKET,PIN CONN:W/O DIMPLE 22526 75060-012 

-79 131-0608-00 19 .TERMINAL,PIN:0.365 L X 0.025 PH BRZ GOLD 22526 48283-036 

I -80 214-0579-02 3 .TERM,TEST POINT:BRASS 80009 214-0579-02 
-81 407-1157-00 .BRACKET,ELEC SW:ALUMINUM 80009 407-1157-00 
-82 386-2376-00 .PLATE,LEVER MTG:SLIDE SWITCH 80009 386-2376-00 

.·············(ATIACHING PARTS)··········· 

-83 210-0657-00 2 .EYELET,METALLlC:0.089 00 X 0.218 L,BR 57nl GS3-7 .-.. ··········(END ATIACHING PARTS)········· 
-84 214-lnO-00 4 .LEVER,SLlDE SW: 80009 214-lnO-00 

.·············(ATIACHING PARTS)··········· 
-85 354-0165-00 4 .RING,RETAINING:0.114 FREE 10 X 0.025 INCH 97464 1000-15 

.. ··········(END ATIACHING PARTS)········· I 
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Replaceable Mechanical Parts-465B Service 
(SN B060000 & UP) 

I. Fig. & 
Index Tektronix Serial/Model No. Mfr 

I No. Part No. Eft Dscont aty 1 234 5 Name & Description Code Mfr Part Number 

2-86 384-1160-00 4 .EXTENSION SHAFT:LEVER SWITCH 91260 ORO BY DESCR 
-87 376-0142-00 4 .ADPT,SHAFT,CPLG:SUDE TO SHAFT 80009 376-0142-00 
-88 213-0048-00 .. SETSCREW:440 X 0.125,STL BLK OXD 74445 ORO BY DESCR 

1 .SWITCH ASSY:B COUPUNG(SEE S7015 REPL) 
351-0355-01 1 .. GUIDE,SLIDE SW:W/SPRINGS AND ROLLERS SOOO9 351-0355-01 

-89 351-0355-00 1 ... GUIDE,SLIDE SW: 80009 351-0355-00 
-90 214-1126-01 2 •.. SPRING,FLAT:0.7 X 0.125,CU BE GRN CLR 80009 214-1126-01 
-91 214-1127-00 2 •.. ROLLER,DETENT:0.125 DIA X 0.125,SST 80009 214-1127-00 
-92 105-0804-00 .. ACTUATOR,SL SW:4 OF 5 POSITIONS 80009 1 05-0804-00 
-93 131-2235-07 .• CONTACT,ELEC:COPPER BERYLLIUM 80009 131-2235-07 

210-0779-00 .. RIVET,TUBULAR:0.051 00 X 0.115 INCH LONG 42838 RA-29952715 
.SWITCH ASSY:B SOURCE(SEE S7112 REPL) 

351-0355-01 1 .. GUIDE,SLIDE SW:W/SPRINGS AND ROLLERS 80009 351-0355-01 
-94 351-0355-00 1 ... GUIDE,SUDE SW: 80009 351-0355-00 
-95 214-1126-01 2 .•. SPRING,FLAT:0.7 X 0.125,CU BE GRN CLR 80009 214-1126-01 
-96 214-1127-00 2 ... ROLLER,DETENT:0.125 DIA X 0.125,SST 80009 214-1127-00 
-97 105-0807-00 .. ACTUATOR,SL SW:5 OF 6 POSITIONS 80009 1 05-0807-00 
-98 131-2235-07 .. CONTACT,ELEC:COPPER BERYLLIUM 80009 131-2235-07 

210-0779-00 .. RIVET,TUBULAR:0.051 00 X 0.115 INCH LONG 42838 RA-29952715 
.SWITCH ASSY:A COUPUNG(SEE S7415 REPL) 

351-0355-01 .. GUIDE,SUDE SW:W/SPRINGS AND ROLLERS 80009 351-0355-01 
-99 351-0355-00 1 ... GUIDE,SUDE SW: 80009 351-0355-00 
-100 214-1126-01 2 ... SPRING,FLAT:0.7 X 0.125,CU BE GRN CLR 80009 214-1126-01 
-101 214-1127-00 2 ... ROLLER,DETENT:0.125 DIA X 0.125,SST 80009 214-1127-00 
-102 105-0805-00 .. ACTUATOR,SL SW:4 OF 6 POSITIONS SOOO9 1 05-0805-00 
-103 131-2235-07 .. CONTACT,ELEC:COPPER BERYLUUM 80009 131-2235-07 

210-0779-00 .. RIVET,TUBULAR:0.051 00 X 0.115 INCH LONG 42838 RA-29952715 
1 .SWITCH ASSY:A SOURCE(SEE S7312 REPL) 

351-0355-01 1 .. GUIDE,SLIDE SW:W/SPRINGS AND ROLLERS 80009 351-0355-01 r. -104 351-0355-00 1 ... GUIDE,SUDE SW: 80009 351-0355-00 
-105 214-1126-01 2 ... SPRING,FLAT:0.7 X 0.125,CU BE GRN CLR 80009 214-1126-01 
-106 214-1127-00 2 ... ROLLER,DETENT:0.125 DIA X 0.125,SST 80009 214-1127-00 
-107 105-0805-00 .. ACTUATOR,SL SW:4 OF 6 POSITIONS 80009 105-0805-00 
-108 131-2235-07 .. CONTACT,ELEC:COPPER BERYLLIUM 80009 131-2235-07 

210-0779-00 1 .. RIVET,TUBULAR:0.051 00 X 0.115 INCH LONG 42838 RA-29952715 
-109 384-1136-00 3 EXTENSION SHAFT:0.95 INCH LONG 80009 384-1136-00 
-110 384-1059-00 4 EXTENSION SHAFT:6.58 INCH LONG 80009 384-1 059-00 

672-0781-00 CKT BOARD ASSY:TIMING 80009 672-0781-00 
··············(ATIACHING PARTS)··········· 

-111 211-0244-00 SCR,ASSEM WSHR:440 X 0.312 INCH,PNH STL 78189 ORO BY DESCR 
-112 129-0386-00 POST,ELEC-MECH:HEX,l.593 INCH LONG SOO09 129-0386-00 

············(END ATIACHING PARTS)········· 
TIMING ASSY INCLUDES: 

-113 384-11 05-00 .EXTENSION SHAFT:8.241 LX 0.081 INCH 00 80009 384-11 05-00 
131-0963-00 .CONTACT,ELEC:GROUNDING OOOEX ORO BY DESCR 
334-3448-00 .MARKER.IDENT:MARKED NOTICE 80009 334-3448-00 

.SW CAM ACTR AS:TIMElCM(SEE S6111 REPL) 

. ·············(ATIACHING PARTS)··········· 
-114 211-0244-00 8 .SCR,ASSEM WSHR:440 X 0.312 INCH,PNH STL 78189 ORO BY DESCR 

.. ··········(END ATIACHING PARTSr········ 

.ACTUATOR ASSY INCLUDES: 
-115 200-2314-00 .. COVER,CAM SW:43 ELEMENTS,ALUMINUM 80009 200-2314-00 

.. ············(ATIACHING PARTS)··········· 
-116 211-0678-00 6 .. SCR,ASSEM WSHR:4-40 X 0.281 L,PNH STEEL 01536 ORO BY DESCR 
-117 210-0004-00 7 .. WASHER.LOCK:#4 INTL,O.015 THK,STL CD PL 77900 1204-00-000541 C 
-118 211-0101-00 .. SCREW,MACHINE:440 X 0.25,FLH,loo DEG.ST 83385 ORO BY DESCR 

.. ··········(END ATIACHING PARTS)········· 
-119 337-2621-00 .. SHIELD.ELEC:SWITCH 80009 337-2621-00 

.. ············(ATIACHING PARTS)··········· 
-120 211-0673-00 .. SCREW.MACHINE:6-32 X 3.0 L.HEX.STL.CD PL 
-121 210-0004-00 .. WASHER.LOCK:#4 INTL.0.015 THK.STL CD PL 77900 1204-00-000541 C 

.. ··········(END ATIACHING PARTS)········· 
-122 131-0963-00 1 .. CONTACT.ELEC:GROUNDING OOOEX ORO BY DESCR • -123 210-0406-00 4 .. NUT.PLAIN.HEX:440 X 0.188.BRS.CD PL 73743 12161-50 
-124 214-1139-02 .. SPRING.FLAT:GREEN COLORED 80009 214-1139-02 

214-1139-03 .. SPRING.FLAT:RED COLORED 80009 214-1139-03 
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Replaceable Mechanical Parts-465B Service I (SN B060000 & UP) 

FIQ. & .1 Index Tektronix Serial/Model No. Mfr 
No. Part No. Eft Dscont Qty 1 234 5 Name & Description Code Mfr Part Number I 
2-125 214-1752-00 2 .. ROLLER,DETENT: 80009 214-1752-00 
-126 401-0180-00 .. BEARING,CAM SW:FRONT & REAR 80009 401-0180-00 

.. ············(ATTACHING PARTS)"·········· 

I -127 354-0390-00 .• RING,RETAINING:O.338 10 X 0.025' THK,STL 79136 5100-37MD 
.. ··········(END ATTACHING PARTS)"·· .. •• .. 

-128 105-0801-01 1 .. ACTUATOR,CAM SW:TIME/CM,DRUM 80009 105-0801-01 
210-1160-00 1 •. WASHER,FLAT:0.12910 X 0.031 THK,TEFLON 86928 5612-32-31 
214-1416-00 1 .. SPRING,HLCPS:0.176 00 X 0.835 INCH LONG 27143 ORO BY DESCR I -129 384-0878-22 1 .. SHAFT,CAM SW:1.754 LX 0.248 00 80009 384-0878-22 

-130 210-0406-00 4 .. NUT,PLAIN,HEX:4-40 X 0.186,BRS,CD PL 73743 12161-50 
-131 407-1199-00 1 .. BRACKET,COVER:ABS 80009 407-1199-00 
-132 210-0406-00 4 .. NUT,PLAIN,HEX:4-40 X 0.186,BRS,CD PL 73743 12161-50 

I -133 401-0178-02 1 .. BEARING,CAM SW:0.428 ID,PLASTIC 80009 401-0178-02 
-134 384-0862-06 .. SHAFT,CAM SW:7.875 L,INTMD CNCTRC,W/DRIV 80009 384-0882-06 
-135 105-0802-01 .. ACTUATOR,CAM SW:TIME/CM DRUM 80009 105-0802-01 

.. ············(AITACHING PARTS)··········· 
-136 354-0390-00 .. RING,RETAINING:O.338 10 X 0.025' THK,STL 79136 5100-37MD 

.. ··········(END ATTACHING PARTS)"·· .. •• .. 
-137 210-0406-00 4 .. NUT,PLAIN,HEX:4-40 X 0.186,BRS,CD PL 73743 12161-50 
-138 214-1139-02 .. SPRING,FLAT:GREEN COLORED 80009 214-1139-02 

214-1139-03 1 .. SPRING,FLAT:RED COLORED 80009 214-1139-03 

I -139 214-1752-00 2 .. ROLLER,DETENT: 80009 214-1752-00 
-140 401-0180-00 .• BEARING,CAM SW:FRONT & REAR 80009 401-0180-00 
-141 376-0039-00 1 .ADPT,SHAFT,CPLG:0.128 AND 0.082·DIA SHAFT 80009 376-0039-00 

213-0022-00 2 .. SETSCREW:4-40 X 0.186 INCH,HEX SOC S 74445 ORO BY DESCR 
-142 .RES.,VAR,NONWIR:(SEE R6155 REPL) 

J -143 361-0515-00 1 .SPACER,SWITCH:PLASTIC 80009 361-0515-00 
-144 1 .CKT BOARD ASSY:TIMING(SEE A6 REPL) 
-145 131-0604-00 42 .• CONTACT,ELEC:CKT BD SW,SPR,CU BE 80009 131-0604-00 
-146 131-1261-00 26 .. CONTACT,ELEC:F-SHAPED 00779 1-380953-0 e1 -147 131-0608-00 17 .. TERMINAL,PIN:0.365 L X 0.025 PH BRZ GOLD 22526 48283-036 
-148 136-0252-07 12 .. SOCKET,PIN CONN:W/O DIMPLE 22526 75060-012 
-149 .. SW,PUSHBUTTON:3 WIDE(SEE S6205 REPL) 
-150 1 .• SWITCH,PUSH:4 WIDE(SEE S6260 REPL) 
-151 361-0542-00 8 .. SPACER,PUSH SW:0.078 L,POLYPROPYLENE 71590 J76113 
-152 384-1007-01 2 EXTENSION SHAFT:8.428 L X 0.124 00 PLSTC 80009 384-1007-01 
-153 384-1149-00 2 EXTENSION SHAFT:7.0 INCH LONG 80009 384-1149-00 
-154 376-0051-01 2 CPLG,SHAFT,FLEX:0.127 10 X 0.375 00 80009 376-0051-01 

213-0022-00 4 .SETSCREW:4-40 X 0.188 INCH,HEX SOC S 74445 ORO BY DESCR 
384-1542-00 1 EXTENSION SHAFT:11.682 LX 0.187 Sa,PLSTC 80009 384-1542-00 

-155 384-1060-00 .EXTENSION SHAFT:7.831 INCH LONG 80009 384-1060-00 
-156 384-1101-00 .EXTENSION SHAFT:4.14 INCH LONG 80009 384-1101-00 
-157 384-1560-00 1 EXTENSION SHAFT:4.834 L GL FILLED NYLON 80009 384-1560-00 
-158 384-1129-00 5 EXTENSION SHAFT:5.607 INCH LONG 80009 384-1129-00 
-159 1 CKT BOARD ASSY:VERT PREAMP(SEE A1 REPL) 

··············(ATTACHING PARTS)··········· 
-160 211-0244-00 2 SCR,ASSEM WSHR:4-40 X 0.312INCH,PNH STL 78189 ORO BY DESCR 

············(END ATTACHING PARTS)····· .... 
CKT BOARD AS5Y INCLUDES: 

-161 131-0566-00 2 .BUS CONDUCTOR:DUMMY RES,2.375,22 AWG 57668 JWW-0200EO 
-162 136-0252-07 171 .SOCKET,PIN CONN:W/O DIMPLE 22526 75060-012 
-163 136-0260-02 B060000 B063314 2 .SKT,PL-IN ELEK:MICROCIRCUIT,16 DIP,LOW CL 09922 DILB16P-108T 
-164 136-0269-02 B060000 B063314 2 .SKT,PL-IN ELEK:MICROCIRCUIT,14 DIP 09922 DILB14P-108T 
-165 131-0608-00 14 .TERMINAL,PIN:0.365 L X 0.025 PH BRZ GOLD 22526 48283-036 
-166 214-0579-02 5 .TERM,TEST POINT:BRASS 80009 214-0579-02 
-167 131-1003-00 10 .CONN,RCPT,ELEC:CKT BD MT,3 PRONG 80009 131-1003-00 
-168 2 .RES.,VAR,NONWIR:POSITION 

.(SEE R1055,R1558 REPL) 
-169 361-0607-00 2 .SPACER,SWITCH:PLASTIC 80009 361-0607-00 
-170 2 .RES.,VAR,NONWIR:(SEE R1285 REPL) 
-171 361-0515-00 2 .SPACER,SWITCH:PLASTIC 80009 361-0515-00 
-172 .SW,PUSHBUTTON:SW LlMIT(SEE 51414 REPL) 

! -173 .5W,PUSHBUTTON:INVERT(SEE S1995 REPL) 
-174 361-0411-00 4 .SPACER,PUSH SW:0.13 W X 0.375 INCH L,PLST 71590 J64285-00 

334-3448-00 2 MARKER,IDENT:MARKED NOTICE 80009 334-3448-00 e
l 
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I Replaceable Mechanical Parts-465B Service 
(SN B060000 & UP) 

I. Fig. & 

I 
Index Tektronix Serial/Model No. Mfr 

No. Part No. Eft Dscont aty 1 234 5 Name & Description Code Mfr Part Number 

2- 672-0791-00 1 CKT BOARD ASSY:ATTENUATOR 80009 672-0791-00 

I 
-175 200-1439-00 2 .COVER,CHASSIS:ATTENUATOR 80009 200-1439-00 

.·············(ATTACHING PARTS)··········· 

-176 213-0055-00 2 .SCR,TPG,THD FOR:2-32 X 0.188 INCH,PNH STL 93907 ORO BY DESCR 

-177 210-0938-00 2 .WASHER,FLAT:0.109 10 X 0.25 INCH OD,STL 75497 AN960-3 

-178 211-0661-00 8 .SCREW,MACHINE:4-40 X 0.25 INCH,PNH,STL 78189 ORO BY DESCR 

I 131-1428-00 2 .CONTACT,ELEC:GROUNDING CLIP 80009 131-1428-00 

166-0030-00 2 .SPACER,SLEEVE:0.25 00 X 0.188 INCH LONG 80009 166-0030-00 

211-0012-00 2 .SCREW,MACHINE:4-40 X 0.375,PNH STL CD PL 83385 ORO BY DESCR 

-179 210-1307-00 8 .WASHER,LOCK:0.115ID,SPLlT,0.025 THK 86928 A384-25N 

I 
.···········(END ATTACHING PARTS)"········ 

-180 2 .CKT BOARD ASSY:ATTENUATOR(SEE A3 REPL) 
.·············(ATTACHING PARTS)··········· 

-181 211-0244-00 8 .SCR,ASSEM WSHR:4-40 X 0.312INCH,PNH STL 78189 ORO BY DESCR 

-182 21 0-0580-00 8 .NUT,PLAIN,HEX.:0.312-32 X 0.474 INCH,BRS 73743 ORO BY DESCR 

I -183 129-0299-00 8 .POST,ELEC-MECH:HEX,O.333 INCH LONG 80009 129-0299-00 

-184 210-1307-00 8 .WASHER,LOCK:0.115ID,SPLlT,0.025 THK 86928 A384-25N 
.. ··········(END ATTACHING PARTS)"········ 
.EACH CKT BOARD ASSY INCLUDES: 

I 
-185 131-0679-02 2 .. CONNECTOR,RCPT,:BNC,MALE,3 CONTACT 24931 28JR270-1 

.. ············(ATTACHING PARTS)"·········· 

-186 220-0695-00 2 .. NUT,PLAIN,DODEC:0.500-28 X 0.90 INCH,BRS 73743 ORO BY DESCR 

-187 210-1039-00 2 .. WASHER,LOCK:INT,0.521 10 X 0.625 INCH 0 78189 ORO BY DESCR 
.. ··········(END ATTACHING PARTS)"········ 

I -188 136-0252-07 24 .. SOCKET,PIN CONN:W/O DIMPLE 22526 75060-012 

136-0333-00 2 .. SOCKET,PIN TERM:UIW 0.03 DIA PINS 00779 1-331677-4 

-189 131-1030-00 10 .. CONT ASSY,ELEC:CAM SWITCH,BOTTOM 80009 131-1030-00 

131-1031-00 10 .. CONTACT ASSY,EL:CAM SWITCH,TOP 80009 131-1031-00 I. -190 210-3082-00 10 .. EYELET,METALLlC:0.047 00 X 0.133 L,BRASS 80009 210-3082-00 

-191 441-1 058-02 .. CHASSIS,SCOPE:ATTENUATOR 80009 441-1058-02 
.. ············(ATTACHING PARTS)··········· 

-192 211-0001-00 2 .. SCREW,MACHINE:2-56 X 0.25 INCH,PNH STL 87308 ORO BY DESCR 

-193 210-0053-00 2 .. WASHER,LOCK:#2 SPLlT,0.02THK STL CAD PL ORO BY DESCR 

I -194 210-0405-00 2 .. NUT,PLAIN,HEX:2-56 X 0.188,BRS,CD PL 73743 12157-50 

210-0845-00 1 .. WASHER,FLAT:0.5oo 10 X 0.625 INCH OD,ST 12327 ORO BY DESCR 

210-1008-00 2 .. WASHER ,FLAT: #8 INTL,0.02THK,STL CD PL 12327 ORO BY DESCR 
... ·········(END ATTACHING PARTS)"········ 

I 
-195 337-1406-00 1 .. SHLD,ELECTRICAL:CAM CONTACTS 80009 337-1406-00 

-196 2 CKT BOARD ASSY:PROBE CODING(SEE A9 REPL) 
··············(ATTACHING PARTS)"·········· 

-197 211-0065-00 2 SCREW,MACHINE:4-40 X 0.188 INCH,PNH STL 77250 ORO BY DESCR 
············(END ATTACHING PARTS)········· 

I 
CKT BOARD ASSY INCLUDES: 

-198 131-0608-00 3 .TERMINAL,PIN:0.365 L X 0.025 PH BRZ GOLD 22526 48283-036 

-199 .CKT BOARD ASSY:VERT MODE SW(SEE A5 REPL) 

-200 211-0244-00 .SCR,ASSEM WSHR:4-40 X 0.312 INCH,PNH STL 78189 ORO BY DESCR 

I 
-201 129-0457-00 .SPACER,POST:1.07L,W/4-40 TAP 1 END 80009 129-0457-00 

.. ··········(END ATTACHING PARTS)"········ 

.CKT BOARD ASSY INCLUDES: 

-202 131-0589-00 8 .. TERMINAL,PIN:0.46 L X 0.025 sa 22526 48283-029 

131-0608-00 21 .. TERMINAL,PIN:0.365 LX 0.025 PH BRZ GOLD 22526 48283-036 

I 
-203 136-0252-07 28 .. SOCKET,PIN CONN:W/O DIMPLE 22526 75060-012 

-204 136-0269-02 B060oo0 B063314 1 .. SKT,PL-IN ELEK:MICROCIRCUIT,14 DIP 09922 DILB14P-108T 

136-0728-00 B063315 1 .. SKT,PL-IN ELEK:MICROCKT,14 CONTACT 09922 DILB14P-108 

-205 337-0896-00 2 .. PLATE,ELEC SHLD:CKT BOARD MOUNT,BRS 80009 337-0896-00 

-206 1 .. SWITCH,PB:(SEE S5210 REPL) 

I -207 361-0411-00 4 .. SPACER, PUSH SW:0.13 W X 0.375 INCH L,PLS 71590 J64285-00 

-208 105-0243-00 2 .. ACTUATOR,SWITCH:AC,DC 80009 105-0243-00 
.. ············(ATTACHING PARTS)"·········· 

-209 213-0214-00 2 .. SCREW,CAP SCH:2-56 X 0.375-HEX HD STL 70278 ORO BY DESCR 

I. 
... ·········(END ATTACHING PARTS)"········ 

263-1 065-00 2 .. SW CAM ACTR AS:VOLTS/DIV 80009 263-1 065-00 
.. EACH CAM SW ACTR INCLUDES: 

-210 131-0963-00 1 ... CONTACT,ELEC:GROUNDING OOOEX ORO BY DESCR 

-211 210-0406-00 2 ... NUT,PLAIN,HEX:4-40 X 0.188,BRS,CD PL 73743 12161-50 

I 
I REV AUG 1985 10-13 

Scan by Zenith



Replaceable Mechanical Parts-4658 Service I (SN 8060000 " UP) 

Fig. & .1 Index Tektronix Serial/Model No. Mfr 
No. Part No. Eft Dscont ety 1 234 5 Name & Description Code Mfr Part Number 

I 2-212 214-1139-02 2 ... SPRING.FLAT:GREEN COLORED 80009 214-1139-02 
-213 214-1752-00 2 ... ROLLER.DETENT: 80009 214-1752-00 
-214 401-0180-00 ..• BEARING,CAM SW:FRONT & REAR 80009 401-0180-00 

I .. , ···········(ATIACHING PARTS)··········· 
-215 354-0390-00 ... RING,RETAINING:0.338 10 X 0.025· THK,ST 79136 5100-37MD 

... ·········(END ATIACHING PARTS)········· 
-216 384-0878-02 ... SHAFT,CAM SW: 80009 384-0878-02 
-217 105-0282-01 ... ACTUATOR,CAM SW:DC,GND,AC 80009 105-0282-01 I -218 210-1189-00 ... WASHER,FLAT:0.19510 X 0.367 INCH OD,BR 51316 ORO BY DESCR 

214-2043-00 1 ... SPRING,HLCPS:CONICAL,O.20 INCH LONG 80009 214-2043-00 
-219 210-0406-00 4 ... NUT,PLAIN,HEX:4-40 X O.l88,BRS,CD PL 73743 12161-50 
-220 401-0178-00 ... BEARING,CAM SW:CENTER 80009 401-0178-00 

I ... ···········(ATTACHING PARTS)··········· 
-221 354-0443-00 ... RING,RETAINING:0.328 FREE 10 X 0.448 00 97464 200-37 

.. , ·········(END ATIACHING PARTS)········· 
-222 384-0880-00 ... SHAFT,CAM SW:REAR 80009 384-0880-00 
-223 105-0521-00 1 ... ACTUATOR,CAM SW:ATIEN 80009 105-0521-00 I -224 210-0406-00 4 ... NUT,PLAIN,HEX:4-40 X O.l88,BRS,CD PL 73743 12161-50 
-225 214-1139-02 1 ... SPRING,FLAT:GREEN COLORED 80009 214-1139-02 

214-1139-03 ... SPRING,FLAT:RED COLORED 80009 214-1139-03 
-226 214-1752-00 ... ROLLER,DETENT: 80009 214-1752-00 

I -227 401-0180-00 ... BEARING,CAM SW:FRONT & REAR 80009 401-0180-00 
-228 348-0253-00 GROMMET,PLASTIC:BLACK,OBLONG,3.0 X 0.925 80009 348-0253-00 
-229 407-1127-00 BRACKET,PREAMP:REAR,BRASS CU-SN-ZN PL 80009 407-1127-00 

··············(ATIACHING PARTS)··········· 
-230 210-058EHXl 2 NUT,PL,ASSEM WA:4-40 X 0.25,STL CD PL T0435 ORO BY DESCR I ············(END ATIACHING PARTS)········· 
-231 CKT BOARD ASSY:VERT OUTPUT(SEE A2 REPL) 

••• .. ·········(ATTACHING PARTS)··········· 
-232 211-0244-00 2 SCR,ASSEM WSHR:4-40 X 0.312 INCH,PNH STL 78189 ORO BY DESCR .1 ············(END ATIACHING PARTS)········· 

CKT BOARD ASSY INCLUDES: 
-233 131-0566-00 .BUS CONDUCTOR:DUMMY RES,2.375,22 AWG 57668 JWW-0200EO 
-234 136-0514-00 B060000 B063314 1 .SKT,PL-IN ELEC:MICROCIRCUIT,8 DIP 09922 DILB8P-l08 
-235 131-0608-00 6 .TERMINAL,PIN:0.365 L X 0.025 PH BRZ GOLD 22526 48283-036 I -236 136-0252-07 41 .SOCKET,PIN CONN:W/O DIMPLE 22526 75060-012 
-237 .MICROCIRCUIT:(SEE U2260 REPL) 
-238 407-1149-00 .BRACKET ,GND:MICROCIRCUIT,BRASS 80009 407-1149-00 

.·············(ATIACHING PARTS)··········· 

I -239 220-0456-00 NUT,PLAIN,HEX.:6-32 X 0.25INCH,STL 73743 9038 
-240 210-0055-00 WASHER,LOCK:SPLlT,O.145 10 X 0.253 OD,S 86928 ORO BY OESCR 

············(ENO ATIACHING PARTS)········· 
-241 361-0008-00 3 SPACER,SLEEVE:0.28L X 0.111 10 80009 361-0008-00 
-242 210-0202-00 TERMINAL,LUG:0.146ID,LOCKING,BRZ,TIN PL 86928 A-373-158-2 I ··············(ATIACHING PARTS)··········· 
-243 211-0507-00 SCREW,MACHINE:6-32 X 0.312,PNH STL,CD PL 83385 ORO BY OESCR 

············(END ATIACHING PARTS)········· 
386-4225-00 SUPPORT,CLAMP:ALUMINUM 80009 386-4225-00 

I -244 407-1128-00 BRKT,CRT SHIELO:REAR,NYLON 80009 407-1128-00 
··············(ATIACHING PARTS)··········· 

-245 211-0507-00 2 SCREW,MACHINE:6-32 X 0.312,PNH STL,CD PL 83385 ORO BY DESCR 
-246 220-0419-00 2 NUT,PLAIN,SQ:6-32 X 0.312INCH,STL 83385 ORO BY OESCR 
-247 210-0803-00 WASHER,FLAT:0.1510 X 0.032 THK,STL CD 12327 ORO BY DESCR 

I -248 210-0202-00 TERMINAL,LUG:0.146ID,LOCKING,BRZ,TIN PL 86928 A-373-158-2 
-249 210-0457-00 NUT,PL,ASSEM WA:6-32 X 0.312,STL CD PL 83385 ORO BY DESCR 

············(END ATIACHING PARTS)········· 
-250 343-0217-00 CLAMP,COIL: Y-AXIS 80009 343-0217-00 

··············(ATIACHING PARTS)··········· I -251 211-0147-00 2 SCREW,MACHINE:4-40 X 0.25 INCH,PNH STL 83385 ORO BY DESCR 
-252 210-0994-00 2 WASHER,FLAT:0.125 10 X 0.25- OD,STL 86928 5702-201-20 

············(END ATIACHING PARTS)········· 
-253 COIL,DEFLECTION: Y -AXI5(SEE L 14165 REPL) .--254 348-0145-00 GROMMET,PLASTIC:U-SHP,l.0 X 0.42 INCH 80009 348-0145-00 

I 
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'. Fig. & 
Index Tektronix Serial/Model No. 

[ No. Part No. Eft Dscont aty 

2-255 200-1459-00 

-256 211-0244-00 2 

-257 386-2246-00 
-258 337-1644-00 1 

198-4146-00 1 
-259 175-0825-00 FT 
-260 175-0826-00 FT 
-261 175-0827-00 FT 
-262 175-0828-00 FT 
-263 175-0829-00 FT 
-264 175-0830-00 FT 
-265 131-0707-00 111 

131-0472-00 4 
-266 352-0169-00 14 
-267 352-0161-00 8 
-268 352-0162-01 1 
-269 352-0163-00 3 
-270 352-0164-00 3 
-271 352-0165-00 3 
-272 352-0166-00 

195-0528-00 

[ 

r. 

REV AUG 1985 

Replaceable Mechanical Parts-465B Service 
(SN B060000 & UP) 

Mfr 
1 234 5 Name & Description Code Mfr Part Number 

COVER,CRT:REAR 80009 200-1459-00 
··············(ATTACHING PARTS)··········· 

SCR,ASSEM WSHR:440 X 0.312INCH,PNH STL 78189 ORO BY DESCR 
············(END ATTACHING PARTS)"········ 
SUPPORT,CRT:REAR 80009 386-2246-00 
SHLD,ELECTRICAL:CRT NECK 80009 337-1644-00 
WIRE SET,ELEC: 80009 198-4146-00 
.WIRE,ELECTRICAL:2 WIRE RIBBON 80009 175-0825-00 
.WIRE,ELECTRICAL:3 WIRE RIBBON 80009 175-0826-00 
.CABLE,SP,ELEC:4,26 AWG,STRD.PVC JKT,RBN 08261 111-2699-954 
.WIRE,ELECTRICAL:5 WIRE RIBBON 08261 111-2699-955 
.wIRE,ELECTRICAL:6 WIRE RIBBON 08261 111-2699-973 
.WIRE,ELECTRICAL:7 WIRE RIBBON 08261 111-2699-972 
.CONTACT,ELEC:22-26 AWG,BRS & CU BE GOLD 22526 47439-000 
.CONNECTOR,PIN:FEMALE OOOGE ORO BY DESCR 
.HLDR,TERM CONN:2 WIRE,BLACK 80009 352-0169-00 
.HLDR,TERM CONN:3 WIRE,BLACK 80009 352-0161-00 
.CONN BODY,PL,EL:4 WIRE BROWN 80009 352-0162-01 
.HLDR,TERM CONN:5 WIRE,BLACK 80009 352-0163-00 
.HLDR,TERM CONN:6 WIRE,BLACK 80009 352-0164-00 
.HLDR,TERM CONN:7 WIRE,BLACK 80009 352-0165-00 
.HLDR,TERM CONN:8 WIRE,BLACK 80009 352-0166-00 
LEAD ELECTRICAL:22 AWG,2.0 L,O-N 80009 195-0528-00 

10-15 
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Replaceable Mechanical Parts-465B Service 
(SN B060000 & UP) 

Fig. & 
Index Tektronix Serial/Model No. 
No. Part No. Eff Dscont ety 

3-1 437-0141-02 
437-0174-02 1 

-2 348-0080-01 4 
355-0054-00 4 

-3 352-0263-01 1 
-4 200-1412-00 1 

200-1723-00 1 
367-0195-05 1 

-5 200-0602-00 2 
-6 367-0195-00 

-7 213-0227-00 4 

-8 334-3508-00 1 
-9 214-0516-00 2 
-10 214-1987-00 2 
-11 214-0515-02 2 

-12 213-0139-01 2 
-13 210-0805-00 2 

10-16 

J 

Mfr 
1 234 5 Name & Description Code Mfr Part Number 

CAB,ELEC EQUIP:STANDARD 80009 437-0141-02 
CABINET,SCOPE: 80009 437-0174-02 
.FOOT,CABINET:BOTTOM 80009 348-0080-01 
.STUD,PRESSMOUNT:6-32 X 0.312,STL CD PL 46384 FH-632-5CC 
.HLDR,POUCH ASSY:TEK BLUE POLYCARBONATE 80009 352-0263-01 
COVER,SCOPE:FRONT 80009 200-1412-00 

I 
COVER,SCOPE:FRONT 80009 200-1723-00 
HANDLE,CARRYING:12.n2 L,BLACK VINYL 80009 367-0195-05 
.COVER,HDL LATCH:2.12 DIA X 0.7,ACETAL 80009 200-0602-00 
.HANDLE,CARRYING: 80009 367-0195-00 I 
.·············(ATTACHING PARTS)··········· 
.SCR,TPG,THD FOR:6-32 X 0.50 DEG,FLH ST 83486 ORO BY DESCR 
. ···········(END ATTACHING PARTS)········· 
.MARKER,IDENT:MARKED 465B 80009 334-3508-00 
.SPRING,HLCPS:0.959 DIA X 1.250 INCH LONG 80009 214-0516-00 
.INDEX,HDL RING: 80009 214-1987-00 
.HUB,HDL INDEX:1.42 DIA X 0.565 THK,AL CD 80009 214-0515-02 
. ·············(ATTACHING PARTS)"·········· 
.SCREW,SLFLKG:10-24 X 0.375,HEX HD,STL 26233 P38AS 1024 6C I 
.WASHER,FLAT:0.204 10 X 0.438 INCH 00 12327 ORO BY DESCR 
.. ··········(END ATTACHING PARTS)········· 

I 
J 
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Fig . & 19 
Mfr Index Tektronix Serial/Model No. 

No . Part No . Eft Dscont Qty 12345 Name & Description Code Mfr Part Number 

4- 016-0556-00 1 ADPTR,RACK MTG:KIT 80009 016-0556-00 
-1 367-0022-00 2 HANDLE,BOW:l . 5 X 4.5 INCH 06540 10353-B-I032-25A 

(ATTACHING PARTS) 
- 2 213-0090-00 4 SCREW,MACHINE:I0-32 X 0 . 50 INCH,HEX 83385 OBD 

---*---
Fig . & -3 134-0067-00 4 BUTTON,PLUG : GRAY PLASTIC 80009 134-0067-00 
Index Tektronix Seria l/Model No. Mfr -4 213-0334-00 2 SETSCREW:0.250-28 X 0.750 INCH,SOC STL 568 78 OBD 

1 SLIDE SECT,DWR:12.625 X 2.25 06666 C- 720-2 No . Part No. Eff Dscont Qty 12345 Name & Description Code Mfr Part Number -5 351-0104-00 
SCREW,MACHINE:8-32 X 0.375 INCH,PNH STL 83385 OBD -6 212-0023-00 2 

-7 210-0458-00 2 NUT,PL,ASSEM WA:8-32 X 0.344 INCH,STL 83385 OBD 3-1 437-0141-02 1 CAB,ELEC EQUIP:STANDARD 80009 437-0141-02 - - - * - - -
437-0174-02 1 CABINET,SCOPE: 80009 437-0174-02 -8 210-0808-00 2 EYELET,METALLIC:CENTERING 63743 25151.13-3 -2 348-0080-01 4 FOOT,CABINET:BOTTOM 80009 348-0080-01 (ATTACHING PARTS) 
355-0054-00 4 STUD,PRESSMOUNT:6-32 X 0.312,STL CD PL 46384 FH-632-5CC -9 211-0507-00 2 SCREW,MACHINE:6-32 X 0.312 INCH,PNH STL 83385 OBD 

-3 352-0263-01 1 HLDR,POUCH ASSY: 80009 352-0263-01 - 10 210-0457-00 2 NUT,PL,ASSEM WA:6-32 X 0 . 312 INCH,STL 83385 OBD -4 200-1412-00 1 COVER,SCOPE:FRONT 80009 200-1412-00 - - - * - - -
200-1723-00 1 COVER,SCOPE:FRONT 80009 200-1723-00 -11 386-2669-00 SUPPORT, CABINET: REAR 80009 386-2669-00 
367-0195-05 1 HANDLE,CARRYING:12.772 L,BLACK VINYL W/HARD 80009 367-0195-05 (ATTACHING PARTS) -5 200-0602-00 2 COVER,HDL LATCH:2 . 12 DIA X 0 . 7,ACETAL 80009 200-0602-00 

-12 212-0023-00 4 SCREW,MACHINE:8-32 X 0.375 INCH,PNH STL 83385 OBD -6 367 - 0195-00 1 HANDLE,CARRYING: 80009 367-0195-00 
-13 210-0458-00 2 NUT,PL,ASSEM WA : 8-32 X 0.344 INCH,STL 83385 OBD 

(ATTACHING PARTS) - - - * - - --7 213-0227-00 4 SCR,TPG,THD FOR:6- 32 X 0.50 DEG,FLH ST 83385 OBD 
-14 407-1350-00 BRACKET,ANGLE :VIBRATION DAMPER,ALUMINUM 80009 407-1350-00 - - - * - - - (ATTACHING PARTS) -8 334-3508-00 MARKER,IDENT:MARKED 465B 80009 334-3508-00 
-15 212-0023-00 2 SCREW , MACHINE:8-32 X 0.375 INCH,PNH STL 83385 OBD -9 214-0516-00 2 SPRING,HLCPS:0 . 959 DIA X 1 . 250 INCH / LONG 80009 214-0516-00 
-16 210-0458-00 2 NUT,PL,ASSEM WA : 8-32 X 0.344 INCH,STL 83385 OBD -10 214-1987-00 2 INDEX,HDL RING: 80009 214-1987-00 - - - * - - --11 214-0515-02 2 HUB,HDL INDEX:l.42 DIA X 0.565 THK,AL CD 80009 214-0515-02 

211-0517-00 2 SCREW,MACHINE:6-32 X 1 INCH,PNH,STL 83385 OBD -17 (ATTACHING PARTS) 
-18 212-0033-00 4 SCREW,MACHINE:8-32 X 0.750 INCH,PNH STL 83385 OBD -12 213-0139-01 2 SCREW,SLFLKG:I0-24 X 0.375HEX HD. STL 26233 P38AS 1024 6C 80009 437-0154-03 -19 437-0154-03 CABINET,SCOPE: -13 210-0805-00 2 WASHER,FLAT : 0.204 ID X 0.438 INCH OD,STL 12327 OBD SLIDE,PWR,EXT:W/CLOSED MOUNTING SLOTS 80009 351-0101-02 - - - * - - - -20 351-0101-02 

HDW KIT,ELEK EQ : RACKMOUNT HDW 80009 016-0099-00 -21 016-0099-00 

4658 OSCILLOSCOPE (SN 8060000 & UP) 
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Fig. & 
Index 
No. 

4-
-1 

-2 

-3 
-4 
-5 
-6 
-7 

-8 

-9 
-10 

-11 

-12 
-13 

-14 

-15 
-16 

-17 
-18 
-19 
-20 
-21 

Tektronix 
Part No. 

016-0556-00 
367-0022-00 

213-0D9D-DD 

134-0067-00 
213-0334-00 
351-01 D4-oo 
212-0023-00 
210-0458-00 

210-0808-00 

211-0507-00 
210-0457-00 

386-2669-00 

212-0023-00 
210-0458-00 

407-1350-00 

212-0023-00 
21 0-0458-00 

211-0517-00 
212-0033-00 
437-0154-03 
351-0101-02 
016-0099-00 

REV AUG 1985 

Serial/Model No. 
Eft Dscont 

Replaceable Mechanical Parts-465B Service 
(SN B060000 & UP) 

Oty 12345 Name & Description 

1 ADPTR,RACK MTG:KIT 
2 .HANDLE,BOW:l.5 X 4.5 INCH 

.·············(ATTACHING PARTS)"·········· 
4 .SCREW,MACHINE:l0-32 X 0.50,HEX HD,STL,CD 

.. ··········(ENO ATTACHING PARTS)········· 
4 .BUTTON,PLUG:GRAY PLASTIC 
2 .SETSCREW:0.250-28 X 0.750 INCH,SOC S 
1 .sLIDE SECT,OWR:12.625 X 2.25 
2 .SCREW,MACHINE:8-32 X 0.375,PNH,STL,CD PL 
2 .NUT,PL,ASSEM WA:8-32 X O.344,STL,CD PL 

.. ··········(ENO ATTACHING PARTS)········· 
2 .EYELET,METALLIC:CENTERING 

.·············(ATTACHING PARTS)··········· 
2 .SCREW,MACHINE:6-32 X 0.312,PNH STL,CD PL 
2 .NUT,PL,ASSEM WA:6-32 X 0.312,STL CD PL 

.···········(ENO ATTACHING PARTS)········· 

.SUPPORT,CABINET:REAR 

. •••••• .. ·····(ATTACHING PARTS)··········· 
4 .SCREW,MACHINE:8-32 X 0.375,PNH,STL,CD PL 
2 .NUT,PL,ASSEM WA:8-32 X O.344,STL,CD PL 

.. ··········(END ATTACHING PARTS)········· 

.BRACKET,ANGLE:VIBRATION DAMPER,ALUMINUM 

.·············(ATTACHING PARTS)"·········· 
2 .SCREW,MACHINE:8-32 X 0.375,PNH,STL,CO PL 
2 .NUT,PL,ASSEM WA:8-32 X O.344,STL,CD PL 

. ···········(ENO ATTACHING PARTS)········· 
2 .SCREW,MACHINE:6-32 X 1 INCH,PNH,STL 
4 .SCREW,MACHINE:8-32 X 0.750 INCH,PNH STL 

.CABINET,SCOPE: 

.SLlDE,DWR,EXT:W/CLOSEO MOUNTING SLOTS 

.HDW KIT,ELEK EQ:RACKMOUNT HOW 

Mfr 
Code Mfr Part Number 

80009 016-0556-00 
88245 15986 

83385 ORO BY DESCR 

80009 134-0067-00 
56878 ORO BY OESCR 
06666 C-1353 
83385 ORO BY DESCR 
78189 511-081800-00 

63743 25151.13-3 

83385 ORO BY DESCR 
83385 ORO BY OESCR 

80009 386-2669-00 

83385 ORO BY DESCR 
78189 511-081800-00 

80009 407-1350-00 

83385 ORO BY OESCR 
78189 511-081800-00 

83385 ORO BY OESCR 
83385 ORDER BY OESCR 
80009 437-0154-03 
80009 351-0101-02 
80009 016-0099-00 

10-17 

Scan by Zenith



Replaceable Mechanical Parts-465B Service 
(SN B06ooo0 & UP) 

Fig. & 
Index Tektronix Serial/Model No. 
No. Part No. Eft Dscont Qty 12345 Name & Description 

5-1 

·2 
-3 

-4 
·5 
-6 

10-18 

016-0535-02 
016-0594-00 
016-0537·00 
010-6105-03 
010-6430-00 
337·1674-01 
134-0016-01 
159-0016-00 

159-0042·00 

161-0094-00 

003-0120-00 
070-2756-00 
070-2757-00 
070-2036-01 

1 
1 
2 
1 
1 
1 
2 

POUCH,ACCESSORY:W/HARDWARE,STANDARD 
POUCH,ACCESSORY:W/HARDWARE(W/DM) 
POUCH,ACCESSORY:VINYL,W/ZIPPER 
PROBE,VOLTAGE:P6105,2 METER,10X,W/ACCESS 
PROBE,TEMP:1.5 METER L,W/ACCESSORIES 
SHLD,IMPLOSION:CLEAR 
PLUG,TIP:W/BINDING POST 
FUSE,CARTRIDGE:3AG,1.5A,250V,FAST.BLOW 
(FOR 115V OPERATION) 
FUSE,CARTRIDGE:3AG,O. 75A,250V ,FAST ·BLOW 
(FOR 230V OPERATION) 
CABLE ASSY,PWR,:3 WIRE,36 INCHES LONG 
(OPTION 7 ONLY) 
LEAD,TEST:PAIR 
MANUAL, TECH:OPERATORS 
MANUAL,TECH:SERVICE 
MANUAL,TECH:SERVICE 

Mfr 
Code 

80009 
80009 
05006 
80009 
80009 
80009 
80009 
71400 

71400 

70903 

80009 
80009 
80009 
80009 

I 

.-
Mfr Part Number 

I 016-0535·02 
016-0594-00 
ZIP·6X910 

I 010-6105·03 
010-6430-00 
337·1674·01 
134-0016-01 
AGC-CW·1 1/2 I AGC-CW-3/4 

ORO BY DESCR 

I 003-0120-00 
070-2756-00 
070-2757-00 
070-2036-01 I 

I 
I 

.1 
I 
I 
I 
I 
I 
I 
I 

•• 
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Fig. & 
Index 
No. 

6-

Tektronix 
Part No. 

131-0382-00 
210-0586-00 
136-0269-02 
136-0514-00 
136-0728-00 

119-0376-01 

211-0038-00 
210-0586-00 

131-0707-00 
131-0708-00 
131-1310-00 
131-1315-01 
210-0774-00 
210-0775-00 
378-0726-00 
334-3379-00 
348-0239-00 
179-2739-00 
195-0529-00 

REV AUG 1985 

Serial/Model No. 

Replaceable Mechanical Parts-465B Service 
(SN B060000 & UP) 

Eft Dscont Qty 12345 Name & Description 
Mfr 
Code Mfr Part Number 

1 
B060000 B064325 3 
B060oo0 B064325 2 
B064326 1 

1 
4 
2 
2 

OPTION 04 

CKT BOARD ASSY:INTERFACE(SEE A4 REPL) 
.TERMINAL,STUD:0.812 L,INSULATED 
.NUT,PL,ASSEM WA:4-40 X 0.25,STL CD PL 
.SKT,PL-IN ELEK:MICROCIRCUIT,14 DIP 
.SKT,PL-IN ELEC:MICROCIRCUIT,8 DIP 
.SKT,PL-IN ELEK:MICROCKT,14 CONTACT 
CHASSIS PARTS 
FILTER,RAD INT:2 X 3A,250V,4oo HZ 
•• .. •••••• .. ··(ATTACHING PARTS)········· .. 
SCREW,MACHINE:4-40 X 0.312,FLH,100 DEG 
NUT,PL,ASSEM WA:4-40 X 0.25,STL CD PL 
············(END ATIACHING PARTS)"········ 
CONTACT,ELEC:22-26 AWG,BRS & CU BE GOLD 
CONTACT,ELEC:0.48"L,28-32 AWG WIRE 
CONTACT,ELEC:MESH FILTER GROUND 
CONN,RCPT,ELEC:BNC,FEMALE 
EYELET,METALLlC:0.152 00 X 0.245 INCH L, 
EYELET,METALLlC:0.126 00 X 0.23 INCH L, 
FILTER,MESH:EMI 
MARKER,IDENT:MARKED GROUND SYMBOL 
GROMMET,PLASTIC:DK GRAY,U-SHAPE,0.27 10 
WIRING HARNESS:MAIN 
LEAD,ELECTRICAL:18 AWG,2.0 L,8-0 

71279 
T0435 
09922 
09922 
09922 

80009 

83385 
T0435 

22526 
22526 
80009 
24931 
80009 
80009 
80009 
80009 
80009 
80009 
80009 

572-4822-01-05-1 
ORO BY DESCR 
DILB14P-108T 
DILB8P-108 
DILB14P-108 

119-0376-01 

ORO BY DESCR 
ORO BY DESCR 

47439-000 
47437-000 
131-1310-00 
28JR 306-1 
210-0774-00 
210-0775-00 
378-0726-00 
334-3379-00 
348-0239-00 
179-2739-00 
195-0529-00 
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Replaceable Mechanical Parts-465B Service 
(SN B060000 & UP) 

Fig. & 
Index Tektronix Serial/Model No. 
No. Part No. Eft Dscont aty 

7- 672-0796-00 2 
333-2524-03 
670-6000-01 

131-0608-00 8 
136-0252-04 6 

337-1762-00 1 
105-0243-00 1 
441-1150-00 1 
211-0101-00 4 
211-0244-00 4 
179-2791-00 1 
198-2318-00 1 
131-0707-00 5 
175-0828-00 FT 
352-0163-00 
407-1568-02 

10-20 

1 234 5 Name & Description 

OPTION 05 

CKT BOARD ASSY:ATTENUATOR 
PANEL.FRONT: 
CKT BOARD ASSY:TRIGGER GEN & SWEEP LOGIC 
(SEE A7 REPL) 
.TERMINAL.PIN:0.365 L X 0.025 PH BRZ GOLD 
.SOCKET,PIN TERM:U/W 0.016-0.018 olA PINS 
CHASSIS PARTS 
SHLo.ELECTRICAL:FAN MOTOR 
ACTUATOR.SWITCH:AC.OC 
CHASSIS.SCOPE:SYNC SEPARATOR 
SCREW.MACHINE:440 X 0.25.FLH.100 DEG.STL 
SCR.ASSEM WSHR:4-40 X 0.312INCH.PNH STL 
WIRING HARNESS:TV SYNC 
WIRE SET.ELEC: 
.CONTACT.ELEC:22-26 AWG.BRS & CU BE GOLD 
.WIRE.ELECTRICAL:5 WIRE RIBBON 
.HLDR.TERM CONN:5 WIRE.BLACK 
BRACKET.ANGLE:CIRCUIT BOARo.AL 
(465B.DM44.0PT. 5 ONLY) 

Mfr 

Code Mfr Part Number 

80009 672-0796-00 
80009 333-2524-03 
80009 670-6000-01 

22526 48283-036 
22526 75060-007 

80009 337-1762-00 
80009 105-0243-00 
80009 441-1150-00 
83385 ORO BY DESCR 
78189 ORO BY oESCR 
80009 179-2791-00 
80009 198-2318-00 
22526 47439-000 
08261 111-2699-955 
80009 352-0163-00 
80009 407-1568-02 

REV AUG 1985 
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I Replaceable Mechanical Parts-465B Service 
(SN B060000 & UP) 

I • Fig. & 

I 
Index Tektronix Serial/Model No. Mfr 
No. Part No. Eft Dscont Qty 1 234 5 Name & Description Code Mfr Part Number 

STANDARD ACCESSORIES 

I 8- 337-1674-02 SHLD,IMPLOSION:FILTER,MKD FOR NTSC 80009 337-167 4-02 
337-1674-03 SHLD,IMPLOSION:FILTER,MKD FOR CCIR 80009 337-1674-03 

OPTION 07 
-1 441-1171-00 CHASSIS,SCOPE:INVERTER 80009 441-1171-00 

I ··············(ATTACHING PARTS)········u. 
211-0008-00 2 SCREW,MACHINE:4-40 X 0.250,PNH,STL,POZ 83385 ORO BY DESCR 
210-0938-00 2 WASHER,FLAT:O.l09 10 X 0.25 INCH OD,STL 75497 AN960-3 

············(END ATTACHING PARTS)········· 

I 
-2 1 CKT BOARD ASSY:INVERTER(SEE A14 REPL) 
-3 136-0252-07 15 .SOCKET,PIN CONN:W/O DIMPLE 22526 75060-012 
-4 .XFMR,TOROID:(SEE T1601 REPL) 

.·············(ATTACHING PARTS)··········· 
-5 343-0443-00 .RETAINER,XFMR: 80009 343-0443-00 

I -6 212-0011-00 .SCREW,MACHINE:8-32 X 0.750 INCH,FLH STL 80009 212-0011-00 
-7 210-0409-00 .NUT,PLAIN,HEX.:8-32 X 0.312 INCH,BRS 73743 3046-402 

. ···········(END ATTACHING PARTS)········· 
··············(ATTACHING PARTS)··········· 

I 
-8 211-0116-00 2 SCR,ASSEM WSHR:4-40 X 0.312 INCH,PNH BRS 83385 ORO BY DESCR 

············(END ATTACHING PARTS)"········ 

-9 4 TRANSISTOR:(SEE 01652,01654,01662, 
01664 REPL) 
··············(ATTACHING PARTS)"·········· 

I 
-10 210-0586-00 3 NUT,PL,ASSEM WA:4-40 X 0.25,STL CD PL T0435 ORO BY DESCR 
-11 343-0451-00 RETAINER,XSTR: 80009 343-0451-00 
-12 342-0195-00 INSULATOR,PLATE:0.70 X 3 INCHES LONG 08530 ORO BY DESCR 

············(END ATTACHING PARTS)········· 

I 
-13 348-0141-00 GROMMET,PLASTIC:U-SHP,0.625 X 0.658 INCH 80009 348-0141-00 • -14 348-0055-00 GROMMET,PLASTIC:0.25 INCH DIA 80009 348-0055-00 
-15 352-0031-00 FUSEHOLDER:3AG FUSE 75915 357001 

··············(ATTACHING PARTS)"·········· 
-16 211-0507-00 SCREW,MACHINE:6-32 X 0.312,PNH STL,CD PL 83385 ORO BY DESCR 

I 
-17 210-0006-00 WASHER,LOCK:#6 INTL,0.D18 THK,STL CD PL 77900 1206-00-00-0541 C 
-18 210-0407-00 NUT,PLAIN,HEX:6-32 X 0.25 INCH,BRS 73743 3038-402 

············(END ATTACHING PARTS)"········ 
342-0228-00 INSULATOR,FILM:0.70 X 1.150 INCH LONG 80009 342-0228-00 

-19 407-1341-00 BRACKET,ELEC SW:ALUMINUM 80009 407-1341-00 

I ··············(ATTACHING PARTS)··········· 
-20 211-0101-00 2 SCREW,MACHINE:4-40 X 0.25,FLH,100 DEG,STL 83385 ORO BY DESCR 

············(END ATTACHING PARTS)"········ 
-21 1 05-0479-00 1 ACTUATOR,SWITCH:SLlDE,INVERTER 80009 1 05-0479-00 

I 
-22 260-0760-00 6 SWITCH,SENS: SUBMINIATURE,l OA,125/240VAC 01963 E62-10A 

··············(ATT ACHING PARTS)··········· 
-23 211-0212-00 2 SCREW,MACHINE:2-56 X 1.75 INCH,PNH STL 83385 ORO BY DESCR 
-24 210-0405-00 NUT,PLAIN,HEX:2-56 X 0.188,BRS,CD PL 73743 12157-50 

I 
············(END ATTACHING PARTS)" .. • .. ••• 

-25 386-2649-00 PL,ACTR GUIDE:INVERTER 80009 386-2649-00 
214-1925-00 SPRING,SW ACT:POWER SOURCE 80009 214-1925-00 

-26 SWITCH,TOGGLE:(SEE Sl665 REPL) 
··············(ATTACHING PARTS)··········· 

I 
-27 210-0562-00 NUT,PLAIN,HEX.:0.25-40 X 0.312 INCH,BBS 73743 ORO BY DESCR 
-28 210-0046-00 WASHER,LOCK:0.261 ID,INTL,O.018 THK,BRS 77900 1214-05-00-0541 C 

············(END ATTACHING PARTS)"········ 
179-1962-00 WIRING HARNESS:VARIABLE RESISTOR 80009 179-1962-00 
348-0005-00 GROMMET,RUBBER:0.50 INCH DIA 70485 230 

I 200-1414-11 COVER,SCOPE:REAR 80009 200-1414-11 
131-1333-00 CONNECTOR,RCPT,:POWER 80009 131-1333-00 

··············(ATTACHING PARTS)"·········· 
211-0101-00 2 SCREW,MACHINE:4-40 X 0.25,FLH,100 DEG,STL 83385 ORO BY DESCR 

I 
348-0365-00 4 FOOT,CABINET:PLASTIC,W/LATCH GROOVE 80009 348-0365-00 

············(END ATTACHING PARTS)"········ 

• I 
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Fig & 
Illdex 
No . 

Tektronix 
Part No . 

)-1 016-0)35 - 02 
016-0594- 00 

-2 016-0537-00 
-3 010-6105-03 

0 10-6430-00 
-4 337-1674-01 
-) 134-0016-01 
-6 159-0016-00 

159-0042-00 

161-0094-00 

003-0120-00 
070-4372-00 
070-4273-00 
070-2036-01 

Serial /Model No. 
Elf Dscont Oly 1 2 3 4 5 Name & Description 

1 POUCH,ACCESSORY:W/HARDWARE,STANDARD 
1 POUCH,ACCESSORY:W/HARDWARE(W/DM) 
1 POUCH,ACCESSORY:VINYL,W/ZIPPER 
2 PROBE,VOLTAGE:P6105,2 METER,lOX,W/ACCESS 
1 PROBE,TEMP:l.5 METER L,W/ACCESSORIES 
1 SHLD,IMPLOSION:CLEAR 
1 PLUG,TIP:W/BINDING POST 
2 FUSE,CARTRIDGE:3AG,I.5A,250V,FAST-BLOW 

(FOR 115V OPERATION) 
FUSE,CARTRIDGE:3AG,0.75A,250V,FAST-BLOW 
(FOR 230V OPERATION) 
CABLE ASSY,PWR,:3 WIRE,36 INCHES LONG 
(OPTION 7 ONLY) 
LEAD,TEST:PAIR 
MANUAL,TECH:OPERATORS 
MANUAL,TECH:SERVICE 
MANUAL,TECH:SERVICE 

Mfr 
Code Mfr Part Number 

80009 016-0535-02 
80009 016-0594-00 
05006 ZIP-6X91D 
80009 010-6105-03 
80009 010-6430-00 
80009 337-1674-01 
80009 134-0016-01 
71400 AGC 1 1/2 

71400 AGC 3/4 

16428 KH7667 

80009 003-0120-00 
80009 070-4372-00 
80009 070-4273-00 
80009 070-2036-01 

4658 OSCILLOSCOPE (SN 8060000 & UP) 
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