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U.S. MARKETING SALES RELEASE 
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PRICE CHANGES 

The following price changes are effective March 6, 1967: 

~ Old Price Hew Price 

3Al $ 450 $ 490 

3A6 540 525 

w 575 550 

114 350 295 

262 1350 1500 

205-1 135 120 

These price changes will be implemented as outlined in the 

sales policy on Page S-20 of the Field Administration Manual. 
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ADVERTISING CORRECTION HISTORY NOTICE 

Publication Present Form: 

Catalog #25, page 149 Under heading CALIBRATED 
DEFLECTION FACTOR, sen
tence reading: 

CALIBRATED DEFLECTION 
FACTOR is 10 mV/div to 
10 V/div in 18 steps, 
1-2-5 sequence; ... 

Instrument: 3Al/3A6 

Correct Form: 

CALIBRATED DEFLECTION 
FACTOR is 10 mV/div to 
10 V/div in 10 steps, 
1-2-5 sequence; ... 

Date 

June 14, 1966 





SECTION 1 

CHARACTERISTICS 

Introduction 

The Type 3A6 Dual-Trace Amplifier plug-in unit contains 
two identical amplifier channels. Either channel can be used 
independently for a single-trace display, or the two channels 
can be electronically switched for a dual-trace display. Also, 
the two channels can be added algebraically and the re
sultant waveform displayed on the indicator unit crt. 

A signal delay line in the plug-in unit delays the signal to 
be displayed while the triggering signal passes to the time 
base undelayed. This allows the leading edge of the trig
gering signal to be viewed on the crt. 

The Type 3A6 can be used with any of the Tektronix 560-
Series Oscilloscopes* or with the Tektronix Type 129 Plug
In Unit Power Supply. 

frequency Response 

De to 10 me (not more than 3 db down at 10 me) with a 
corresponding risetime of typically 35 nanoseconds. 

Deflection Factors 

Ten calibrated steps for each channel; .01, .02, .05, .1, .2, 
.5, 1, 2, 5 and 10 volts/division. Variable control in each 
channel permits continuous, uncalibrated adjustment from 
0.01 to about 25 volts/division in conjunction with the step 
switch. 

Accuracy 

Within -+3% of indicated deflection with VARIABLE m 
the CALIB position. 

Input Impedance 

l megohm -+ 1 %, paralled by about 47 pf. 

Input Coupling 

Ac or de coupled, selected by front-panel switch. In the 

*Cannot be used with a Type 560. Also, when used with a Type 
2B67 or 382 time-base plug-in unit or with a Type 565 or RM565, 
ii may not be possible to view the entire leading edge of the trig
gering waveform due lo the delay of these time-base circuits. 

AC position low-frequency response is limited to about 2 cps 
(0.2 cps with 10 X passive probe). 

Maximum Input Voltage 

600 volts combined de and peak ac; 600 volts peak-to
peak ac. 

Polarity Inversion 

Polarity of Channel 1 can be changed to provide 180° in

version. No polarity inversion of Channel 2. 

Operating Modes 

Channel 1 only. 

Channel 2 only. 

Alternate between channels. 

Chopped between channels at approximately 150 kc rate. 

Added Algebraically. 

Channel Isolation 

50,000: 1 or greater at 100 kc. 

Triggering 

Internal triggering signals for time base are provided from 
both channels or from Channel 1 only, determined by front
panel switch. 

Mechanical features 

Input connectors: BNC jacks. 

Construction: Aluminum alloy chassis and panel. 

Accessories 

Information on accessories for use with this instrument 1s 
included at the rear of the mechanical parts list. 
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MODIFIED PRODUCTS 

Product Mod Description 

3A6 163C Modified to reduce conducted and radiated RFI from 
150 MHz to 1000 MHz in accordance with MIL-I-26600. 

3A6 4050 Mod 163C and Mod 803E. 
## 3A6 768A 1000V de input voltage in AC-coupled mode. 

3A6 778B Marker input. 
## 3A6 803E Input connectors parallel to rear holder. 

3A6 803R Two vertical inputs paralleled to rear, BNC. 

TEK 3A6 PRB 2-26-68 l 
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Power drain, 5-21-65 

TECHNOLOGY 

Operating instructions 
Circuit description 
General description 
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PERFORMANCE 

POWER DRAIN -- 560 SERIES PLUG-,.INS 

The power supply loading indicated below will vary 
somewhat with line-voltage and front-panel control 
settings. Where series-regulator shunts are indi
cated, the shunt consists of 2 k in the indicator unit 
in series with 0 to 6 k in the plug-in, the series 
combination connected between the unregulated sup
ply and the regulated supply (in the -l00v supply, 
between the unregulated +supply and ground). The 
shunt supplies the exy:-a current drawn bytheplug
in beyond that which can be handled by the series 
regulator. The actual amount of shunt current varies 
with line-voltage, so if a positivepower-supplybus 
in the plug-in is opened to take a current reading, 
the reading will be in error unless the bus is opened 
on the load side of the shunt connection (with the 
shunt still connected). The -100 v bus carries the 
entire load current, so a current measurement at 

Geoff Gass, 5-21-65 

the plug-in connector is always correct for this 
supply. There is no shunting for the -12 .2 v supply. 

CAUTION: The values below should not be used to 
determine if there is any "extra" power available 
in the compartment for other purposes or plug-in 
modifications. The values of the shunts, the total 
dissipation in the plug-in, the limitations of the in
dicator (transformer and series regulators) and the 
characteristics of the other plug-ins with which a 
given plug-in may be used all limit the amount of 
power "available" in a given plug-in compartment; 
in most cases, there is little or no margin allowed 
for extra current drain without modification of the 
shunts or circuitry. See 040-0245-00 instructions 
and power drain discussioninPRB' s for indicators. 

Plug-In -100 v, shunt -12.2 V +125 v, shunt +300 v, shunt 6.3v AC 117v 

3A6 55 FS 328 74 FS 82 FS 1.93A 0 

TEK 3A6 IRB 1-23-68 1 



Performance - continued 

ENVIRONMENTAL CHARACTERISTICS 

The 3A6 was engineered before design goals for environmental characteristics 
were established. The performance requirements given in the environmental 
characteristic sheet are the most accurate figures available without performing 
extensive environmental tests. They are to be used as a guide not as an 
instruction specification. 

Characteristic Performance Requirement Supplemental Information 

Temperature 
Nonoperating -40 to +65°C Derate maximum operating 

Operating Same as oscilloscope used to temperature by 1°C/1000ft 

display signal above 5000 ft. 

Altitude 
Nonoperating 50,000 ft. 

Operating 10,000 ft. 

Vibration 
Operating 0.015 inch pk-pk 

10-50-10 cps (1. 9G), 15 min 
each axis, three minutes at 
resonance or 50 cps, 55 
minutes total 

Shock 30G's, 1/2 sine, llms; one shock 
Nonoperating in each direction of the three 

axes; total of six shocks 

Humidity 
Nonoperating 

Transportation 

Package Vibration Qualifies under NSTC test 
Package Drop procedure lA, Category II 

(24 inch drop) 

2 1-23-68 TEK 3A6 RB 



SECTION 2 

OPERATING INSTRUCTIONS 

FUNCTION OF FRONT-PANEL CONTROLS 
AND CONNECTORS 

The function of all controls and connectors except the 
CALIB, MODE, INV (CH l) NORM and TRIGGER CH 1 
ONLY are identical for both channels. 

Input 

POSITION 

VOLTS/DIV 

VARIABLE 

UNCAL 

DC BAL 

AC DC GND 

CALIB 

MODE 

INV (CH l) 
NORM 

TRIGGER CH l 
ONLY PULL 

Signal input connector. 

Controls vertical position of the display. 

Selects vertical deflection factor. (VARI
ABLE control must be in CALIB position for 
deflection factor indicated on front panel.) 

Provides continuously variable deflection 
factor to about 2.5 times setting of VOLTS/ 
DIV switch. 

Light indicates that VARIABLE control is not 
set to CALI B. 

Screwdriver adjustment to set de balance 
of the amplifier. 

Selects signal coupling method. 

AC: Blocks de component of applied signal. 

DC: Directly couples the applied signal to 
grid of input stage. 

GND: Grounds grid of input stage (does 
not ground applied signal). 

Screwdriver adjustment to set the basic 
deflection factor of the plug-in unit. 

Selects mode of operation. 

CH l: Displays Channel 1 signal only. 

CH 2: Displays Channel 2 signal only. 

ALTER: Dual-trace display of both Chan-
nel 1 and 2 signals. Display is switched 
between channels at end of each sweep. 

CHOP: Dual-trace display of both Chan
nel l and 2 signals. Display is switched 
between channels at about 150 kc rate. 

ADDED: Displays algebraic sum of Chan-
nel l and Channel 2 signals. 

Inverts the Channel 1 display when in the 
INV position. 

Selects triggering from Channel 1 signal 
when pulled out. When pushed in, trigger
ing signal is obtained from combined 
Channel l and Channel 2 signal. 

FIRST-TIME OPERATION 

The following steps are intended to acquaint the operator 
with the basic overall operation and function of the Type 

3A6. More specific operation and basic application informa
tion is given later in this section. 

l. Insert the Type 3A6 into the left-hand (Y-axis) plug-in 
compartment of the indicator unit. Insert a time-base plug
in unit such as a Tektronix Type 3Bl or 3B3 into the right
hand (X-axis) plug-in compartment (except with Type 565 or 
RM565). 

2. Set the front-panel controls as follows: 

AC DC GND DC (both channels) 

VOLTS/DIV 

VARIABLE 

POSITION 

MODE 

INV (CH l) NORM 

TRIGGER 

.5 (both channels) 

CALIB (both channels) 

Midrange (both channels) 

CH 1 

NORM 

Pushed in 

3. Turn on the indicator unit power. If there is any doubt 
as to the operation of the indicator unit or time base, see 
the instruction manuals for these units. 

4. Set the indicator unit calibrator for 1 volt output and 
the time-base for a sweep rate of 5 milliseconds. 

5. Connect the calibrator output to both the Channel 1 
and Channel 2 input connectors. Adjust the time-base trig
gering controls for a stable display. 

6. Turn the Channel 1 POSITION control to move the dis
play above the graticule centerline. 

7. Set the MODE switch to CH 2. A two-division display 
similar to the previous display should be seen. Turn the 
Channel 2 POSITION control to move the display below 
the graticule centerline. 

8. Set the MODE switch to ALTER; the Channel 1 and 2 
displays as set up in steps 6 and 7 should be seen. Turn 
the time-base time/ division switch to a faster sweep rate. 
Notice that the flicker between traces decreases as the 
sweep rate is increased. Return the time/ division switch to 
5 milliseconds. 

9. Set the AC DC GND switch to AC. Notice the dif
ferentiation of the 60-cycle calibrator waveform which 
indicates loss of low frequencies due to the coupling capaci
tor. Return the switch to the DC position. 

10. Turn one of the VARIABLE controls throughout its 
range. The deflection of that channel should decrease by a 
factor of about 2.5 to 1. Return the VARIABLE to CALIB. 

11. Set the MODE switch to CHOP; the display should be 
identical to ALTER but with less flicker between traces. 
Turn the time-base time/ division switch to 10 microseconds. 
Notice the switching between channels as shown by the 
segmented trace. Reduce the sweep rate slowly and notice 
that the trace appears solid at about 0.1 milliseconds. This 
is the fastest sweep rate at which CHOP mode can be used 
and still obtain a satisfactory display. 

2-1 



Operating Instructions-Type 3A6 

12. Set the time/ division switch to 2 microseconds and 
readjust the triggering controls for a stable display. Turn 
the intensity up slightly and notice the overshoot on the 
display. This is the switching transient between the channels. 
Set the crt cathode selector switch on the indicator unit rear
panel to chopped blanking. The switching transient should 
be removed from the display. Return the time/ division 
switch to 5 milliseconds and the crt cathode selector switch 
to the normal position. 

13. Set the MODE switch to ADDED. The display should 
be 4 divisions in amplitude. The Channel 1 and 2 signals 
(2 divisions each) are added for this display. Note that 
either POSITION control will move the trace. 

14. Set the INV (CH 1) NORM switch to INV. The display 
should be a straight line. Since both displays are two 
divisions in amplitude but of opposite polarity, the algebraic 
sum is zero. 

15. Set either VOLTS/DIV switch to 1. A square wave is 
again displayed indicating that the algebraic sum of Chan
nel 1 and 2 is no longer zero. 

CALIB Adjustment 

Whenever the Type 3A6 is inserted into a plug-in com
partment, check and adjust the gain to compensate for the 
differences between indicator units. Allow about 10 minutes 
warmup before performing this adjustment. 

1. Set both AC DC GND switches to DC. 

2. Set the MODE switch to CH 1. 

3. Set both VOLTS/DIV switches to .02. 

4. Turn the VARIABLE controls fully clockwise so the 
UNCAL lights are off. 

5. Set the time-base controls for automatic triggering. 

6. Connect the calibrator output to Channel 1 input. 

7. Set the indicator unit calibrator to 100 millivolts. 

8. Set the CALIB control for exactly 5 major divisions of 
deflection. 

9. Set the MODE switch to CH 2. 

10. Connect the calibrator output to Channel 2 input. 

11. The deflection should be exactly 5 divisions. If in
correct, refer to the Channel 2 gain adjust procedure in 
Section 5. 

DC BAL Adjustment 

Check. To check the de balance of either channel, set the 
AC DC GND switch to GND and the VOLTS/DIV switch 
to .01. Set the time-base controls for automatic triggering. 
Rotate the VARIABLE control throughout its range. If the 
trace moves vertically, adjust the DC BAL control according 
to the procedure which follows. 

Adjustment. The following procedure can be used to adjust 
the de balance of either channel. Set the MODE switch 
to display the desired channel. Allow about 10 minutes 
warmup before performing this adjustment. 

2-2 

1. Set the AC DC GND switch to GND. 

2. Set the VOLTS/DIV switch to .01. 

3. Set the time-base controls for automatic triggering. 

4. Turn the POSITION control to mid-range. 

5. With the VARIABLE control in the CALIB position 
adjust the DC BAL control to bring the trace near graticule 
center. 

6. Turn the VARIABLE control fully counterclockwise and 
position the trace to the graticule centerline with the POSI
TION control. 

7. Return the VARIABLE control to the CALIB position. 
Measure the exact distance the trace 1s displaced above or 
below the centerline. 

8. Adjust the DC BAL control to move the trace exactly 
half this distance (measured in step 7) past the graticule 
centerline. 

NOTE 
Both DC BAL controls are the dual-range or 
coarse-fine type. To use this type of control, turn 
the control slightly past the desired point of ad
justment ( coarse adjust}. Then, reverse the direc
tion of rotation and use the fine adjustment 
( about 30 ° range} to establish balance. 

9. Check the balance by rotating the VARIABLE control 
throughout its range. If the amplifier is not properly bal
anced, repeat steps 6, 7 and 8. 

Signal Connections 

In general, 10 X attenuator probes offer the best means 
of coupling a signal to the input of the Type 3A6. The 10 X 
attenuator probe offers a higher input impedance and 
allows the circuit under test to operate more closely to 
actual operating conditions. The signal probes are shielded 
to prevent pickup of any electrostatic or electromagnetic 
interference. 

In some cases, the signal can be connected to the Type 
3A6 inputs with short unshielded leads. This is particularly 
true with high-level, low-frequency signals. When such leads 
are used, be sure to establish a common ground between the 
Type 3A6 and the equipment under test. Attempt to posi
tion the leads away from any stray interference to avoid 
errors in the display. If interference is excessive with un
shielded leads, use a coaxial cable or a probe. 

In high frequency applications requiring maximum over
all bandwidth, use coaxial cables terminated in their 
characteristic impedance at the input of the Type 3A6. 

Loading Effect of the Type 3A6 

As nearly as possible, simulate actual operating conditions 
in the equipment under test. Otherwise, the equipment 
under test may not produce a normal signal. The 10 X 
attenuator probes mentioned previously offer the least 
circuit loading. Tektronix 10 X attenuator probes have an 
input resistance of 10 megohms with very low shunt 
capacitance. 
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When the signal is coupled directly to the input of the 
Type 3A6, the input impedance is 1 megohm (+ 1 %) 
paralleled by about 47 pf. When the signal is coupled to 
the input of the Type 3A6 through a coaxial cable, the 
input capacitance is greatly increased. Just a few feet of 
coaxial cable can increase the input capacitance to well 
over 100 pf. 

Input Coupling 

The Channel 1 and 2 AC DC GND switches allow a 
choice of input coupling. To display both the ac and de 
components of an applied signal set the switch to DC. In 
the AC position, only the ac component of the input signal 
is allowed to pass. The GND position connects the input 
grid to ground but does not ground the input signal. 

The DC position can be used for most applications. How
ever, if the de component of the signal is large enough to 
drive the display off the crt viewing area or if the de com
ponent is such larger than the ac component, use the AC 
position. 

In the AC position of the switch, the de component of 
the signal is blocked by a capacitor in the input circuit. 
The low-frequency response in the AC position is about 2 
cps, 3 db down. Therefore, some low-frequency distortion 
can be expected near this frequency limit. Distortion will 
also appear in square waves which have low-frequency 
components. 

The GND position provides a ground reference at the 
input of the Type 3A6. The signal applied to the input 
connector is internally disconnected but not grounded. 
The grid of the input tube is at ground potential, elimi
nating the need to externally ground the input to establish 
a zero de reference. 

Internal Triggering 

Single-Trace Displays. In the CH 2 and ADDED positions 
of the MODE switch, push the TRIGGER switch in. When 
the time-base trigger coupling switch is set to de, the setting 
of the POSITION controls will affect the setting of the trigger 
level control. Proper triggering can be obtained in the 
CH 1 position of the MODE switch in either TRIGGER switch 
position. However, in the CH 1 ONLY position (TRIGGER 
switch pulled out) the POSITION controls have no affect 
on de triggering. 

Dual-Trace Displays. To obtain proper triggering in the 
CHOP mode, pull out the TRIGGER switch. Then, the inter
nal trigger signal coupled to the time base does not contain 
the dual-trace chopping signal. It is difficult to get a stable 
display if the TRIGGER switch is pushed in because of the 
150 kc dual-trace chopping signal. 

In the ALTER mode the TRIGGER switch can be in either 
position, depending upon the application. When the TRIG
GER switch is pushed in, the time base will be triggered from 
the display of each channel. This provides stable display of 
two unrelated signals but does not indicate the time relation
ship between the signals. To display signals showing true time 
relationship, pull the TRIGGER switch out to trigger from 
Channel 1 only. If the signals on the two channels are not 
harmonically related, the Channel 2 display will not be stable. 

In the ALTER mode with the TRIGGER switch pushed in, do 
not set the time-base trigger coupling switch to de. 
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Dual-Trace Operation 

Chopped Mode. The chopped display is produced by 
electronic switching between channels. To blank out the 
switching transients, set the CRT Cathode Selector switch on 
the rear of the indicator unit to the chopped blanking posi
tion. 

In general, use the CHOP position (chopped-mode opera
tion) with sweep rates slower than 0.1 millisecond/division. 
At higher sweep rates the chopped switching becomes 
apparent. 

Two signals which are harmonically related can be dis
played in the chopped mode showing true time relationship. 
However, if the signals are not harmonically related, the 
Channel 2 display will appear unstable. 

Single-shot, transient or random signals which occur within 
the time interval determined by the time-base time/ division 
switch (10 times sweep rate) can be compared using the 
chopped mode. To trigger the sweep, the Channel 1 signal 
must precede the Channel 2 signal. Since the signals show 
true time relationship, time difference measurements can be 
made. 

Alternate Mode. The ALTER position (alternate-mode opera
tion) can be used at any sweep rate. However, for time 
comparison measurements requiring sweep rates below about 
20 milliseconds/ division, use the chopped mode for best re
sults. 

Algebraic Addition 

In many applications the desired signal is superimposed 
on an undesired signal such as line frequency hum, line noise, 
etc. Algebraic addition in the ADDED position of the MODE 
switch can be used in many cases to improve the ratio of 
desired to undesired signal. To do this, set up the instrument 
as follows: 

1. Connect the source which contains both the desired and 
undesired signals to Channel 1 input. 

2. Connect a source which contains only the undesired 
signal to Channel 2 input. 

3. Set the MODE switch to CHOP or ALTER, whichever 
mode provides the best display at the sweep rate used. 

4. The undesired portions of the signal on Channel 1 and 
2 must be of opposite polarity. If they are of the same 
polarity, set the INV (CH 1) NORM switch to INV. 

5. Adjust the Channel 1 VOLTS/DIV switch so the desired 
portion of the display is large enough for proper viewing. 

6. Adjust the Channel 2 VOLTS/DIV switch for about the 
same amplitude as the undesired signal on Channel 1. Use 
the Channel 2 VARIABLE to match the deflection more closely. 

7. Set the MODE switch to ADDED. 

8. Readjust the Channel 2 VARIABLE or VOLTS/DIV switch 
to cancel out the maximum amount of undesired signal. 

9. If the Channel 1 VARIABLE control is left in the CALIB 
position (UNCAL light off), the amplitude of the desired sig
nal can be determined directly from the crt display and the 
Channel 1 VOLTS/DIV setting. 
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NOTE 

The TRIGGER switch should be pushed in to obtain 
the triggering signal from the algebraically added 
signal only. If pulled out, the time base will be 
triggered by the undesired signal and may result 
in an unstable display. 

In addition to common-mode rejection applications as 
described above, the ADDED mode can be used for differen
tial applications (signal addition and subtraction), de offset 
or other applications. An example of the use of de offset 
would be a low-frequency signal on a large de level that 
could not be positioned on the display area. Ac coupling 
cannot be used because the input time-constant would distort 
the signal. However, the ac signal could be displayed using 
de coupling if the de level were not present. The de level 
can be effectively removed by applying a de offset voltage 
to one channel and the signal to the opposite channel. With 
the MODE switch in the ADDED position, increase the offset 
voltage until the ac signal can be viewed on the screen. 

When signals are being displayed in the ADDED mode, 
these precautions should be observed: 

Do not exceed the input voltage rating of the amplifier. 

Do not apply signals that will exceed an equivalent of 20 
mafor divisions of deflection. As an example, with a VOLTS/ 
DIV switch setting of 1, the voltage applied to that channel's 
input connector should not exceed 20 volts. If this limit is 
exceeded, signal distortion will result. 

Before displaying signals in the ADDED mode, set the 
MODE switch to ALTER or CHOP and position both channel 
signals to the center of the dipslay area. This is also a pre
caution against display distortion. 

BASIC APPLICATIONS 

The following information describes the procedures and 
techniques for making basic measurements with a Type 3A6 
and an associated Tektronix indicator unit and time base. No 
attempt has been made to describe these applications in 
detail as each one must be adapted to the individual re
quirements. Familiarity with the Type 3A6 will enable these 
basic techniques to be applied to a wide variety of uses. 

In the following procedures it is assumed that the Type 3A6 
is placed in the left-hand or vertical compartment of the 
indicator unit and an appropriate time-base unit is placed in 
the right-hand compartment (except in a Type 565). 

Voltage Measurements-· -AC 

To measure the voltage level of an ac signal, set the AC 
DC GND switch to AC. In this position the de component of 
the signal will be blocked. However, if the ac signal is very 
low frequency, the DC position should be used to avoid dis
tortion of the signal. 

To make a peak-to-peak measurement, use the following 
procedure: 

1. Set the Channel 1 VOLTS/DIV switch to a setting at 
least 1/ 8 of the expected voltage. For example, if the voltage 
will be about 10 volts in amplitude, set the VOLTS/DIV 
switch to 2 (.2 if 10 X probe is used). 
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2. Apply the signal to either input connector. 

3. Set the MODE switch to the channel used. 

4. Set the AC DC GND switch to AC. 

5. Set the time-base triggering controls to obtain a stable 
display. Set the time/ division switch to a position that will 
display several cycles of the waveform. 

6. Turn the POSITION control so that the lower portion of 
the waveform coincides with one of the graticule lines below 
the centerline. With the time-base Position control, move the 
display so one of the upper peaks lies near the vertical 
centerline (see Fig. 2-1 ). 

Vertical 
Deflection 
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Fig. 2-1. Measuring the peak-to-peak voltage of a waveform. 

7. Measure the divisions of vertical peak-to-peak deflection. 
Make sure the VARIABLE control is in the CALIB position. 

8. Multiply the peak-to-peak distance measured in step 
6 by the VOLTS/DIV setting. Also include the attenuation 
factor of the probe, if any. 

As an example of this method of measurent, assume that 
the peak-to-peak vertical deflection is 4.6 divisions (see Fig. 
2-1) using a 10 X probe and a VOLTS/DIV setting of .5. 
Using the formula: 

Volts vertic?I X VOLTS_/DIV probe 
= deflection X attenuation 

peak-to-peak (divisions) setting factor 

Substituting the values given above: 

Volts peak-to-peak = 4.6 X .5 X 10 

The peak-to-peak voltage would be 23 volts. 

Voltage Measurements-Instantaneous DC 

To measure the de level at a given point on a waveform, 
use the following procedure: 

1. Set the VOLTS/DIV switch to a setting at least 1/ 8 of 
the expected voltage. For example, if the voltage will be 
about 10 volts in amplitude, set the VOLTS/DIV switch to 2 
(.2 if 10 X probe is used). 
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2. Connect the signal to either input connector. 

3. Set the MODE switch to the channel used. 

4. Set the AC DC GND switch to GND. 

5. Adjust the triggering controls for automatic triggering. 

6. Align the trace with the bottom line of the graticule or 
other reference line. If the voltage is negative with respect 
to ground, set the INV (CH 1) NORM switch to INV and then 
align the trace with the reference line. Do not move the 
POSITION control after this reference line has been estab
lished. 

NOTE 

To measure a voltage level with respect to another 
voltage rather than ground, make the following 
changes in the above procedure. Set the AC DC 
GND switch to DC. Apply the reference voltage to 
the input and position the trace to the reference 
line. 

7. Set the AC DC GND switch to DC. The ground ref
erence can be checked at any time by switching to the GND 
position. 

8. Set the time-base triggering controls to obtain a stable 
display. Set the time/ division switch to a setting that will 
display several cycles of the waveform. 

9. Measure the distance in divisions between the ground 
reference line established in step 6 and the point on the 
waveform to be measured. For example, in Fig. 2-2 the 
measurement is made between points (a) and (b). 

Vertical 
Distance 

___ !_ __ _ 

I 
I 

---i--- ·--

\ 
\ 

Reference line 

~ ... 
I -..._ --!al 

_,_,.. _..... (bl 

~ -----

Fig. 2-2. Measuring instantaneous de voltage with respect to a ref
erence. 

10. Establish the polarity of the signal. If the waveform 
is above the reference line with the !NV (CH 1) NORM switch 
set to NORM, the voltage is positive. If the INV (CH 1) 
NORM switch is set to INV, the voltage is negative. 

11. Multiply the distance measured in step 8 (include 
polarity) by the VOLTS/DIV setting. Include the attenuation 
factor of the probe, if any. 
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As an example of this method of measurement, assume 
that the vertical distance is 4.6 divisions (see Fig. 2-2), INV 
(CH 1) NORM switch set to INV, using a 10 X probe and a 
VOLTS/DIV setting of 2. 

Using the formula: 

Instantaneous 
Voltage 

v_ertical . VOLTS/DIV probe 
distance X polarity X tf X attenuation 

(divisions) se ing factor 

Substituting the values given above: 

Instantaneous Voltage = 4.6 X -1 X 2 X 10 

The instantaneous voltage would be -92 volts. 

Voltage Comparison Measurements 

In some applications it may be necessary to establish a set 
of deflection factors other than those indicated by the 
VOLTS/DIV switch. This is useful for comparing signals which 
are exact multiples of a reference voltage amplitude. To 
establish a set of deflection factors based upon some specific 
reference amplitude, proceed as follows: 

1. Apply a reference signal of known amplitude to the 
Channel 1 input connector and adjust the size of the display 
for an exact number of graticule divisions using the Channel 
1 VOLTS/DIV switch and VARIABLE control. Do not move 
the VARIABLE control after obtaining the desired deflection. 

2. Divide the amplitude of the reference signal (volts) by 
the product of the deflection in divisions (established in step 
1) and the VOLTS/DIV switch setting. This is the Deflection 
Conversion Factor. 

DCeflecti~n _ Reference signal amplitude (volts) 
onversion - D fl . (d' . . X VO S/DIV . Factor e ect1on 1v1s1ons) LT setting 

3. To calculate the Adjusted Deflection Factor at any set
ting of the Channel 1 VOLTS/DIV switch, multiply the VOLTS/ 
DIV switch setting by the Deflection Conversion Factor 
obtained in step 2. 

Adjusted 
Deflection = VOLTS/DIV setting X Deflection Conversion 
Factor Factor 

This Adjusted Deflection Factor applies only to Channel 
and is correct only if the VARIABLE control is not moved from 
the position set in step 1. 

4. To determine the peak-to-peak amplitude of a signal 
compared to a reference, disconnect the reference and apply 
the signal to Channel 1. 

5. Set the Channel 1 VOLTS/DIV switch to a setting that 
will provide sufficient deflection to make the measurement. 
Do not readjust the VARIABLE control. 

6. Measure the vertical deflection in divisions and deter
mine the amplitude by the following formula: 

. Adjusted . 
Signal _ D fl t' X Deflection 
A 1• d - e ec 10n (d' . . ) mp 1tu e Factor 1v1s1ons 

As an example of this method of measurement, assume a 
reference signal amplitude of 30 volts, a VOLTS/DIV setting 
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of 5 and a deflection of 4 divisions. Substituting these values 
in the Deflection Conversion Factor formula (step 2): 

Deflection 
Conversion = 
Factor 

30 
4 X 5 

1.5 

Then, with a VOLTS/DIV switch setting of lO the Adjusted 
Deflection factor (step 3) would be: 

Adjusted 
Deflection = 10 X 1.5 = 15 volts/division 
Factor 

To determine the peak-to-peak amplitude of an applied 
signal which produces a vertical deflection of 4.5 divisions 
use the Signal Amplitude formula (step 6): 

Signal _ _ 
A l·t d - 15 X 4.5 - 67.5 volts mp I u e 

Time-Difference Measurements 

The calibrated sweep rate of the time base and the dual
trace feature of the Type 3A6 allow measurement of time 
difference between two events. To measure time difference, 
use the following procedure: 

1. Set the AC DC GND switches to the same position, 
depending on the type of coupling desired. 

2. Set the INV (CH 1) NORM switch to NORM. 

3. Set the MODE switch to either CHOP or ALTER. In 
general, the CHOP position is more suitable for low-fre
quency signals and the ALTER position is more suitable for 
high-frequency signals. For more information on determining 
the mode, see "Dual-Trace Operation" and "Internal Trig
gering" in this section. 

4. Pull the TRIGGER switch out to provide triggering from 
the Channel 1 signal only. 

5. Set the VOLTS/DIV switches so that the voltages ap
plied to the input connectors will provide suitable deflec
tion on the crt. 

6. Apply the reference signal to Channel 1 and the com
parison signal to Channel 2. Use coaxial cables or probes 
which have equal time delay. 

7. Set the triggering controls for a stable display. 

8. Set the time/ division switch for a sweep rate which 
shows a two to three division spacing between the two sig
nals. 

9. Adjust the POSITION control to center each display (or 
the points on the display between which the measurement 
is being made) in relation to the horizontal graticule center
line. 

10. Measure the exact horizontal distance between the 
reference waveform and the Channel 2 waveform (see Fig. 
2-3). 

11. Multiply the measured distance by the setting of the 
time/division switch to obtain the apparent time interval. 
The actual time interval is determined by dividing this value 
by the sweep magnification, if sweep magnification is used. 
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Fig. 2-3. Measuring time delay between pulses. 

-- Channel 2 

For example, assume that the time/ division switch is set 
to 5 microseconds, the 5 X magnifier is on and the horizontal 
distance between waveforms is 2.7 divisions (see Fig. 2-3). 

Using the formula: 

Time Delay = 
TIME/DIV setting X Horizontal Distance (divisions) 

Sweep Magnification 

Substituting the values given above: 

5 X 2.7 
Time Delay = -- 5-

The time delay would be 2.7 microseconds. 

Phase Measurements 

Phase comparison between two signals of the same fre
quency can be made using the dual-trace feature of the Type 
3A6. To make the comparison, proceed as follows: 

1. Follow the procedure given in the first seven steps 
under "Time-Difference Measurements." 

2. Set the time/ division control for a sweep rate which 
displays less than 1 cycle of the waveform. 

3. Adjust the VARIABLE control so the displays are equal 
and at least six centimeters in height. Reset the VOLTS/DIV 
switches, if necessary, to obtain equal amplitude displays. 

4. Move the waveforms to the center of the graticule with 
the POSITION controls. 

5. Turn the Variable time/division control counterclock
wise until 1 cycle of the reference signal (Channel 1 signal) 
occupies exactly 9 divisions horizontally. Each division of the 
graticule represents 40 ° of the cycle (360 ° + 9 divisions = 
40 °/division. See Fig. 2-4). 

6. Measure the horizontal distance between correspond
ing points on the waveforms. Note whether the Channel 2 
waveform is leading or lagging the reference waveform on 
Channel 1. 
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Channel 1 
(Reference) 

Channel 2 
(lagging) 

Horiz. _,.,.., 1.....,..._ 
! I 

I 
I Distance 

~9 Division 
I 

1360°) ~--111..;! 

Fig. 2-4. Measuring phase shift. 

7. Multiply the measured distance (in divisions) by 40° to 
obtain the exact amount of phase difference. 

For example, with a horizontal distance of 1.1 divisions as 
shown in Fig. 2-4., the phase difference would be: 

Phase difference = 1.1 X 40 ° = 44 ° 

8. Phase difference can be measured more accurately by 
increasing the sweep rate of the time base. Do not change 
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the setting of the variable time/ division control. One of the 
easiest ways to increase the sweep rate is with the 5 X 
magnifier. The adjusted phase factor is determined by 
dividing 40 ° by the increase in sweep rate. 

For example if the sweep rate were increased 5 times 
with the 5 X magnifier, the new phase factor would be 40° 

5 = 8° /division (see Fig. 2-5). 

Channel 1 
(Reference) 

,V 

,......-

\ 
\ 

\. V .....--

-~ 
L..----l.,,--"'11 

V' ...... ' 
----

I 

i 
I 
I 
i 

I i 

:~ Horiz . ......,_j 
i Distance I 

Channel 2 

.--c---...-
i.....----

~v ....-

Fig. 2-5. Accurate phase measurement with sweep rate increased 5 
times. 
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SECTION 3 

CIRCUIT DESCRIPTION 
The Type 3A6 Dual-Trace Amplifier contains two identi

cal input channels, a common output amplifier, a switching 
circuit, and a trigger amplifier. The output of either or 
both input channel amplifiers may be fed to the output am
plifier, depending on the condition of the switching circuit. 
Thus, the switching circuit makes it possible to display one 
signal as a single trace on the crt, two signals alternately 
in a dual-trace display, or the algebraic sum or difference of 
two signals as a single trace. Fig. 3-1 shows a block diagram 
of the Type 3A6. 

Input Channel Amplifier 
Each input channel consists of an attenuation network, an 

input cathode-follower, and a two-stage push-pull amplifier 
with switched outputs. Input cathode followers Vl 13 and 
Vl 23 (Channel 1) and V213 and V223 (Channel 2) isolate 
the attenuator input circuitry from emitter followers Ql 33 and 
Ql 43 (Channel 1) and Q233 and Q243 (Channel 2). Ql 34 
and Ql 44 (Channel 1), and Q234 and Q244 (Channel 2) 
drive the Output Amplifier. 

The gain of the last stage in each input amplifier is set by 
two internal calibration adjustments: Rl 49 (Channel 1) and 
R249 (Channel 2) set the gain of the stage in the .01 position 
of the VOLTS/DIV switches, Rl 47 (Channel 1) and R247 
(Channel 2) set the gain of the stage in the remaining posi-

CH 1 
Input 

CH 2 
Input 

Alternate 
Trace 
Sync. 

Channel 1 

Input Amp. 

Switching 
Blocking 

Oscillator 

Blanking ___ _, 

Signal 

Channel 2 

Input Amp. 

tions of the VOLTS/DIV switches. The VARIABLE controls 
increase emitter degeneration when moved from the CALIB 
position. 

The input attenuators are resistive dividers with capa
citive compensation. The attenuators maintain an input 
impedance of 1 megohm paralleled by about 47 pf. With the 
VOLTS/DIV switches in the .01 and .02 positions, input signals 
are fed directly to cathode-follower stages Vl 13 and V213. 
In the VOLTS/DIV switch positions which provide an input 
deflection factor greater than 20 mv/div (.05 to 10), the 
attenuator sections are stacked. In the .05 position, the 
2.5 X attenuator increases the basic 20 mv /div deflection 
factor to 50 mv / div. The 5 X attenuator is used to increase 
the deflection factor to 100 mv / div in the .1 position. These 
three positions (1 X, 2.5 X, and 5 X) are used with the 10 X 
or 100 X attenuators in the higher deflection-factor positions 
of the VOLTS/DIV switch. 

The DC BAL controls in the grid circuit of Vl 23 and V223 
adjust the balance of each input amplifier so current does 
not flow through Rl 39 (Channel 1), and R239 (Channel 2) 
under no-signal conditions. Otherwise, the position of a no
signal trace would shift on the crt as the VARIABLE control 
was turned or gain adjustments were made. 

In the INV position, the INV (CH 1) NORM switch (SWl 55) 
inverts the Channel 1 output to the diode gates. 

Diode 
Gate 

Switching 
Multivibralor 
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Amp. 

,----7 
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To Time 
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Fig. 3-1. Block diagram of Type 3A6. 
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Switching Circuit 
The switching circuit consists of two diode gates, a switch

ing multivibrator, a switching blocking oscillator, and a 
blanking emitter follower. 

Each diode gate consists of two series diodes and two 
shunt diodes. In order that a signal can pass through 
the diode gates to the bases of Q304 and Q314 in the output 
amplifier, the series diodes must be forward biased, and the 
shunt diodes must be back biased. 

In the CH 1, CH 2, and ADDED positions of the MODE 
switch, the switching multivibrator is inoperative (i.e. neither 
transistor is conducting). In the ALTER and CHOP positions of 
the MODE switch, the switching multivibrator operates as a 
bistable multivibrator. In this case, the multivibrator is 
switched by the blocking oscillator. The blocking oscillator 
operates as either a "triggered" oscillator in the ALTER 
mode or an "astable" (free running) oscillator in the CHOP 
mode. 

When the MODE switch is in the CH 1 position, collector 
current of Ql 34 and Ql 44 flows through the series diodes. 
The MODE switch SW290 reverse-biases Q285 and holds it 
in the "off" state. Q275 is also "off", and holds the junction 
of Dl 56 and Dl 57 at -2. l volts. Since the de level in the 
signal output from Channel 1 input amplifier is -2.3 
volts, the shunt diodes are back biased. The cathodes 
of the Channel 2 shunt diodes, D256 and D257 are held at 
about -4.2 volts by Q285. D256 and D257 are conduct
ing and hold the Channel 2 output at about -3.5 
volts. Since the output of the diode gates is at about -3 
volts, D255 and D258 are back biased. With D255 and 
D258 cut off, the Channel 2 signal is not transmitted to the 
output amplifier. In addition, since D256 and D257 are 
conducting, they form a low-impedance path for any sig
nals coming to the diode gate from the Channel 2 input 
amplifier. 

When the MODE switch is in the CH 2 position, the condi
tions of the diode gate are reversed. The Channel 2 shunt 
diodes D256 and D257 and the Channel 1 series diodes Dl 55 
and Dl 58 are back biased. Therefore, the signal from the 
Channel 2 input amplifier passes through D255 and D258 to 
the output amplifier and the Channel l signal is blocked by 
Dl 55 and Dl 58. 

When the MODE switch is in either the ALTER or CHOP 
positions, Q275 and Q285 operate as a bistable multivi
brator. Positive pulses from the switching blocking oscilla
tor, Q260, pass through D278 or D288 to the collector of 
the "off" state transistor. This pulse is transmitted by either 
C277 or C287 to the base of the "on" transistor, turning it 
"off". The collector of this "off" transistor moves toward 
the -12.2-volt supply, turning the other transistor "on" 
because of the coupling through either C277 or C287. Re
sislive dividers R277-R286 and R276-R287 set the levels at the 
transistor bases. The voltage levels allow switching action 
to occur when a pulse is received from the blocking oscilla
tor. 

Operation of the diode gates in ALTER and CHOP is the 
same as described in the CH l and CH 2 positions of the 
MODE switch. However, the multivibrator is free to switch 
states when it receives a trigger signal from the blocking 
oscillator, and thus operate the diode gates and transmit a 
signal to the output amplifier from Channel 1 and Channel 
2 alternately. Also, in the ALTER and CHOP positions of the 
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MODE switch, R292 is bypassed and the collector loads, R278 
and R288, of the multivibrator transistors are connected to 
the -12.2-volt supply. 

( al Signal at base of Q260. 5 volts/ div. 

________ ri _______ ~ ~-------~ ~~---~~-,, ~~---~~-< 

----
- -f- -- -- -1--- -

(bl Signal at collector of Q260. 20 volts/div. 

I 

-- - --- ,....__ --- -.J 

( cl Signal at pin 24 of interconnecting plug. 
20 volts/ div. 

Fig. 3-2. Signals in blocking oscillator circuit. Test oscilloscope ac 
coupled at sweep rate of 2 µsec/ division. 

In the CHOP and ALTER positions of the MODE switch, 
Q260 (switching blocking oscillator) is energized and supplies 
trigger pulses to the switching multivibrator. In the ALTER 
mode, the emitter of Q260 is connected to the -12.2-volt 
supply through R261. The collector is connected to the 
-100-volt supply through the collector winding of blocking 
oscillator transformer T263. When a positive pulse is fed 
from the time-base plug-in unit through terminal 3 of the 
interconnecting plug, the emitter voltage rises. The transistor 
conducts, drawing current through the collector winding of 
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blocking oscillator transformer T263, driving Q260 further into 
conduction. A normal blocking-oscillator cycle occurs, with 
the backswing cutting the transistor off. The transistor is 
biased so it does not turn on again until another sync pulse 
is received. 

In the CHOP position of the MODE switch, the emitter of 
Q260 is connected to ground through R262. Normal free
running blocking oscillator action occurs. The base is for
ward biased since it is connected to the -12.2-volt supply. 
Therefore the blocking oscillator is automatically triggered 
and free runs at about a 300 kc rate. Fig. 3-2 shows the 
blocking oscillator waveforms with the MODE switch in 
the CHOP position. 

The positive output pulses produced by Q260 in the ALTER 
or CHOP position of the MODE switch are coupled to the 
switching multivibrator through D263 and C271. These posi
tive pulses forward bias diode D278 or D288 to switch the 
multivibrator. Q260 also provides the blanking pulse to blank 
out the chopping transient. The emitter follower Q263 pro
vides a fast trailing edge on the blanking pulse. Q263 is 
biased into operation only during the trailing edge of the 
blanking pulse. 

When the MODE switch is in the ADDED position, current 
is supplied to the output amplifier through R293 and R294, 
holding the series diodes in both diode gates in conduction. 
Since the multivibrator transistors are both near cut off, the 
shunt diodes are back biased and thus inoperative. The 
signal from both Channel 1 and 2 is allowed to pass to the 
Output Amplifier and algebraically add or subtract depend
ing on their polarity. 

Output Amplifier 

The output of the diode gate passes to the bases of Q304 
and Q314. These transistors are connected as a common
emitter push-pull amplifier. The feedback networks from col
lector to base of Q304 and Q314 form an amplifier with low 
input and output impedance. R300-C300, R303-C303, R305-
C305 and R307-C307 boost the gain at high frequencies to 
compensate for the losses in the delay line. R308 and R318 
add to the low output impedance of the amplifier and match 
the stage to the delay line. However, the output impedance 
of the stage tends to increase at high frequencies. R309 and 
C309 are added to the circuit to compensate for this by 
effectively lowering the output impedance as frequency in
creases. 

The delay line has a characteristic impedance of about 
186 n. Signal delay through the cable is 260 nsec. The 
output of the delay line is coupled to the Q324-Q334, 
V344A-V344B stage. Since this stage has a low input im
pedance, R320, R321, R330, R331, C321 and C331 are added 
so that the delay line is terminated in its characteristic im
pedance. 

The T-coils in the plate circuits of V344A and V344B pro
vide high-frequency peaking. The signal from the plates of 
V344A and V344B are coupled directly to the control grids of 
the cathode followers V363A and V363B. These cathode fol
lowers drive the transistors Q364 and Q37 4 which in turn 
drive the output tubes V384 and V394. The feedback from 
the output stage to the bases of Q364 and Q37 4 reduces 
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the gain variation due to different tube transconductance 
(gm). This also increases the linear scan range of the output 
stage. Diodes D365 and D375 limit the voltage on the col
lectors of Q364-Q374 and therefore limit the dissipation of 
the transistors if one or the other of the output tubes (V384 
or V394) cut off. 

OUTPUT DC LEVEL Adjustment. This adjustment (R346) 
sets the operating level of the last few stages of the instru
ment so that the average output voltage to the deflection 
plates of the crt is + 190 volts. 

CALIB Adjustment. This adjustment (R389) adjusts the gain 
of the last stage by changing the cathode degeneration of 
V384 and V394. This permits the gain of the plug-in unit to 
be matched to the deflection factor of the indicator unit 
cathode-ray tu be. 

Trigger Amplifiers 

The Type 3A6 contains a trigger amplifier to supply an 
internal trigger pulse to the time-base circuitry. The TRIG
GER switch selects the triggering signal from either of two 
similar trigger pickoff amplifiers: Ql 64-Ql 7 4 in Channel 1 
or Q404-Q414 in the Output Amplifier. Each of these trig
ger pickoff amplifiers is an emitter-coupled difference am
plifier with double-ended input and single-ended output. The 
triggering signal from either pickoff amplifier circuit is 
obtained prior to signal delay. This allows the internal 
trigger signal to trigger the time-base circuitry before the 
vertical signal reaches the crt deflection plates. 

The Channel 1 trigger signal is obtained from the Ql 33-
Ql 43 stage. The CHAN 1 TRIG DC LEVEL control Rl 71 pro
vides a means of adjusting the de level of the Channel 1 
trigger signal. 

The composite trigger signal is obtained from the Q304-
Q314 stage. The COMP TRIG DC LEVEL control R412 pro
vides a means of adjusting the de level of the composite 
trigger signal. The de level of the composite trigger signal 
is affected by the setting of the POSITION controls. There
fore, the COMP TRIG DC LEVEL adjustment is set with the 
POSITION controls at midrange. 

The TRIGGER switch SW420 selects the triggering signal 
from the output of either Ql64 (Channel 1 only) or Q414 
(composite). The output of the unused trigger pickoff am
plifier is connected to the -12.2 supply through R420. 

The trigger output amplifier is a low input impedance 
amplifier having a transimpedance of 15 k (63 volt output 
--c- 6.2 milliamp input). D425 prevents Q444 from saturat
ing by limiting the positive input signal. D424 provides a path 
to the -12.2 supply when D425 limits the positive input 
signal. Diode D423 limits the negative voltage excursion 
of the input and prevents overshoot when a large trigger 
signal is present. 

The Zener diode D447 drops the voltage level of the trig
ger amplifier output signal about 15 volts so that the output 
to pin 11 of the interconnecting plug is nominally zero volts 
with a no-signal trace positioned to crt center. 
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TYPE 3A6 

GENERAL DESCRIPTION 

The 3A6 is a 10 me bandpass plug-in unit for use in the 561A 

series (includes 564 and 567). The plug-in is similar to the 

3Al, with identical design for input preamplifiers and switching 

circuit. Changes are: 

1. 230 nsec 186 ohm delay line allows viewing all of the signal 

that triggered the time base, with 3Bl or 3B3 time base 

(2B67 will not trigger quickly enough). 

2. The amplifier at the output of the switching diodes is a 

grounded emitter amplifier with heavy negative feedback, 

instead of a grounded base amplifier. 

3. The composite trigger pickoff circuit picks off the 

first amplifier after the switching circuit. In the 

3Al, trigger pickoff is from the output amplifier stage, 

that drives the CRT plates. 

4. The output amplifier, following the delay line, is a 

complete redesign. 

Operation: 

Operation of the 3A6 is the same as the operation of the 3Al. The 

front panel controls and their functions are identical. 
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3A6 Circuit Description 

1. General: 

The circuit operation of the input amplifiers and dual 

trace switching circuit is the same as that of the 3Al, 

and is covered in the 3Al instruction manual. This 

description is limited to the output amplifier, delay 

line circuits, and trigger amplifier. Figure 1 shows 

a block comparison of the 3Al and 3A6. Note that 

later 3Al (after S/N 4328) output amplifiers have been 

modified so as to incorporate a current control circuit 

in the output tube circuit, to linearize output. This 

circuit is the same as that in the Type 3A6, but has 

different component designations. The modification is 

in the cathodes of V353 (in 3Al) and the grid circuit of 

V364 and V374 (in 3Al). These tubes correspond with 

V363, V384, and V394, in the 3A6. 
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2. Delay line driver: (See Figure 2) 
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Delay Line Driver 

Figure 2 

The output from the switching diode gate is at -3 volts, 

and is connected to operational amplifiers Q304 and Q314. 

The input to the operational amplifiers is a virtual 

ground, presenting a very low impedance. The virtual 

ground takes the place of the grounded base transistors 

used in the 3Al. Low impedance is necessary at this point 

so that the voltage swing seen in the switching circuit 

is low. This allows a low voltage difference from the 
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switching blocking oscillator to operate the switching 

circuit, and allows fast switching without noise in

troduction in the switching circuit, as well as low 

voltage ratings on the components in the circuit. The 

outputs of the operational amplifiers are low impedances, 

because the operational amplifier must provide sufficient 

voltage across (current through the feedback resistors to 

cancel the input current. The feedback resistors in this 

case are R302, R304, and R312, R314. These give 374 ohms 

feedback resistance, and provide an output of 0.374 

millivolts per microampere of input current. The measured 

output is 20mv/cm of display, per side, indicating an input 

current of about 54 microamps per cm. DC level is -4.7 volts, 

in the collector circuit. 

R308 and R318, in series with the dynamic impedances of the 

operational amplifiers, provide the 93 ohm input impedance 

per side that the delay line matches with. R309 and C309 

take a peak off the leading edge of the signal. 

The RC networks between the feedback networks (R305, C305, 

R303, C303, etc.) decrease the feedback at higher 

frequencies to boost high frequency response. These help 

make up for delay line "dribble up", caused by skin effect, 

and losses in the system. Connecting these networks 

between the push-pull feedback networks cuts the size of 

capacitors needed by half (since both ends see signal), and 

helps balance high frequency output. The balancing effect is 
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because the capacitor needs signal on both sides for maximum 

feedback reduction. If the signal is lower on one side 

than normal, less of the feedback will be shunted from the 

other side, decreasing the apparent gain. 

3. Delay line: 

The delay line is a 230 nsec fixed delay line, mounted in 

the left side of the chassis compartment. It is similar 

to the shorter lines used in the 547 and 647, and requires no 

tuning. Because of the low frequencies involved (10 me), no 

adjustments for termination impedance are provided, 

eliminating a service problem. Adding the delay line did not 

require added adjustments. The longer delay line (230 nsec, 

vs 170 nsec in the 547, and 140 nsec in the 647) allows 

triggering signal to be displayed with the time base units 

available, except 2B67. The additional line presents no 

great dribble up problem, since it is designed for 50 me 

service. Use of one cable type for all of these delay lines 

saves u~ money, even though this cable is far better than 

actually needed. 

4. Delay line output stage: (See Figure 3) 

This stage is a hybrid (half vacuum tube, half transistor) 

amplifier similar to the popular transistor feedback pair. 

The tube (2 halves of V344) is used, instead of a transistor, 

because of the output voltage necessary. The plates of V344 

are elevated to 44 volts, with 250 mv/cm per side of signal. 

The output of each side of the delay line is terminated in 

33.2 and 49.9 ohms in series, plus the virtual ground impedance 

(about 10 ohms, here) of the transistor (Q324 & Q334) base 

inputs. These resistor values are checked by experiment in 
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the design. The terminating resistors are split to allow 

C321 and C331 to parallel R321 and R331, giving high fre

quency boost. Q324 and Q334 perform essentially as ordinary 

collector loaded amplifiers, driving the halves of V344. 

The feedback resistors are R347 and R357. 

As in other operational amplifiers, the current through 

the feedback resistors equals (or nearly does) the current 

input to the operational amplifier. Thus, the voltage in 

the cathode circuit of either V344A or V344B will be 0.392 

mv per microamp of signal. Since the input impedance to Q324 

or Q334, from the delay line, is 93 ohms, the input current 

is about 215 microamp/cm of display, referred back to the 

output of the delay line driver. 20mv/cm = 215 µa/cm. 
93 Q 

You can easily see that some of these signals will be 

invisible to ordinary voltage measuring devices, such as 

a Simpson meter. 

Calculating, once again, by Ohm's law, the voltage seen at 

the cathodes of V344A and B equivalent to an input of 215 

microamp/cm is 84 mv/cm, (input current x R347) = 84 mv/cm. 

The measured output is 65 mv/cm. Difference between calculated 

and actual measured output can be explained by the shunting 

effect of R322 and R332 on the input signal, and other losses. 

The current flowing in V344A & Bis determined by the feedback 

loop, rather than the tube transconductance, and will be 

essentially linear with linear input current. The output is 

connected to T matching coils L344 and L354. These look like 

a short section of delay line, and present a high 
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impedance for the tube to work into that does not fall off 

significantly over the 10 me bandpass range. Output voltage 

at the tube plates is 310 mv/cm (measured). The DC levels in 

the following stages are determined by the plate voltage of 

V344A and B. Since these tubes have a high dynamic impedance 

in their output, R346 can adjust the output DC level. This 

control has a range of adjustment of 165 to 215 volts at the 

output, or 35 to 50 volts at the plates of V344A. The 

adjustment is set for 190 volts (up from the early 3Al setting 

of 180 volts) with O signal and trace centered, at the plates 

of the output tubes. This control is provided so that plate 

voltage on the output tubes can be set at the highest 

possible value within dissipation limits. Too high a setting 

risks excess dissipation, and too low a setting risks 

compression. 

The reason the output of V344A and B presents a high dynamic 

impedance is that the cathode current through the tube is 

controlled by the voltage necessary to provide proper feedback 

through R347 and R357. If the cathode current increases, the 

current through the feedback resistors also increases. This 

is inverted and amplified by Q324 and Q334. The signal is 

then fed back to the grids of the tubes to decrease current 

through the tubes. The DC levels may change in the feedback 

loop to provide this change, but the net effect at the plates 

of V344A and V344B is to see the dynamic plate resistance, 

plus the cathode resistance, plus the cathode resistance 

times the voltage gain of the feedback circuit times the 

voltage gain of the tube. RP apparent = RP +(Re• Ae • mu)+Rc 
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This is the familiar current source formula; 

R = Rc(mu+l)+Rp, where the factor of the cathode 

resistance and mu has also been multiplied by the gain 

of the external circuit. 

5. Output Stage 

A simplified schematic of the output stage is shown in 

Figure 4. In addition, Figure 5 shows the most important 

part of this circuit, which is another feedback loop, quite 

similar to that in the last stage. Cathode followers V363A 

and Bare low impedance voltage sources to the input 

transistors, Q364 and Q374. In normal operation, D365 and 

D375 are both back-biased, and out of the circuit. They 

prevent the grids of V384 and V394 from going below +35 

volts, preventing overdissipation in these tubes. In normal 

operation, Q364 (taking one side as an example) appears as a 

grounded base amplifier, which has about 10 ohms input im

pedance. V363A, as a cathode follower, has an impedance of 

about 100 ohms, which gives Q364 a strong driving signal, 

about 10 ma/volt. This current also appears in the collector 

circuit, and passes through R366, for an open loop voltage gain 

of about 62. This output is fed to the grid of output tube 

V384. V384 has a cathode circuit dynamic impedance (assuming 

that the signal input is push-pull and balanced to V384 and 

V394) outside the tube of 100 ohms (R386) in parallel with 

gain control coupling R389 and R399. Since this impedance is 

relatively low, a modest voltage change in the cathod circuit 

can cause a substantial current change in cathode current. 

The cathode voltage, of course, follows the grid voltage. 
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D365 

6.2K 

62Q 

+35 

Current Control Circuit 

Figure 5 

This cathode voltage is fed back to the base of Q364, and 

cancels out most of the voltage drive signal from V363A. Note 

that the grid of V384 can be moved over 60 volts, if necessary, 

to bring the cathode up one volt. The current in V384 is not 

a function of tube characteristics, but of the voltage on 

the emitter of Q364 and the resistance of the V384 cathode 

circuit. This circuit allows current through the tube to be 

linearly a function of voltage on the grid of V363A, giving 

an output voltage range from 50 to 225 volts. This is a 
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push-pull range of 350 volts for deflection and is adequate 

to provide 8 cm scan of any of the 560 series CRT's, which 

range up near 24 volts/cm sensitivity. 

The coupling between V384 and V394 is adjustable, and serves 

to control the cathode resistance seen by each tube. Since 

the voltage/current slope is dependent updn resistance, 

decreasing this resistance increases the slope, as in drawing 

load lines for plate or tunnel diode curves. Thus, the slope 

of the output current with relation to input voltage is 

adjustable by R389. This control is used to match the 3A6 with 

the indicator unit used, and is readjusted each time the plug

in is used in a different indicator. Note that indicator 

high-voltage adjustments may be set to standardize gain of 

one channel in several indicators of one type (561A for 

instance). The plug-in may then be interchanged without 

readjustment, although gain should be checked regularly on 

any oscilloscope as a standard practice. 

Output from V384 and V394 is through T coils L384 and L394, 

which look like short sections of delay line, and isolate 

the capacitance of the CRT plates from the output tubes. 

R384 and R394 are the plate load resistors. L384 and L394 

should be adjusted for best pulse response, with the input 

amplifier connected straight through (20 mv/cm in both the 

3Al and 3A6). 
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6. Trigger Pickoff circuit: 

The trigger pickoff circuit, seen in Figure 6, is an emitter 

coupled amplifier which picks off a sample of the vertical 

signal from the delay line driver. In addition, by pulling 

a front panel switch, a signal from the channel 1 pre

amplifier may be substituted as the trigger signal. The 

selected signal is then amplified by an operational 

amplifier and supplied through the interconnecting wiring 

of the indicator unit for use in the time-base plug-in. 

Q404 and Q414 form an emitter couple amplifier, with out

put from Q414 only. The emitters are connected through 

R401 and R411 to the collectors of the delay line driver 

transistors, Q304 and Q314. Since the output impedance of 

the delay line drivers is about 10 ohms, connection of 470 

ohm pickoffs does not affect the signal appreciably. L401 

and L411 are choke coils isolating high frequency signals from 

the trigger pickoff circuit. Output is taken from the 

collector of Q414 only. An additional current is supplied 

to the base of Q414 through R412 and R413. This allows 

adjustment so that the trigger signal output at the Blue 

Ribbon connector is O volts with the trace centered on the 

CRT. 

The signal then passes through SW420, when normal triggering 

is selected. When CH 1 ONLY triggering is selected, SW420 

connects a signal from Ql74 (in the channel 1 preamplifier) 
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to the trigger amplifier. Assume that composite trigger has 

been selected. The trigger output amplifier, Q433 and Q444, 

is a transistor feedback pair. The input transistor, Q433, 

is an emitter follower, which drives Q444. This is the 

reverse of the usual feedback pair seen in Tektronix cir-

cuitry, and is used because it requires only one transistor, 

Q444, to have a wide output dynamic range. The input to 

Q433 is through D425. D425 prevents the collector of Q444 

from going below -12.2 volts, with high positive input 

signals. This prevents Q444 from going into saturation, 

which would increase its recovery time, because of charge 

storage. At the same time, when D425 becomes back biased, 

the collector of Q414 would see a much higher load resistance, 

and the voltage would rise sharply D424 becomes forward 

biased to keep the voltage rise down to\ volt, preventing 

cross-talk signals from entering the vertical channel. D423 

also prevents excess negative voltage at the input to the 

operational amplifier, limiting the total swing to 1 volt. 

Since the point at which these diodes are connected in the 

virtual ground point of the operational amplifier, there is 

little voltage swing in normal operation. 

The output of Q444 is 4 volts/cm. D447 shifts the voltage 

downward 15 volts, so that saturation of Q444 give -27 volts 

at pin 11 of the blue ribbon connector. This output 

corresponds to an input of 0.27 ma/cm, since R445, the 

feedback resistance, controls gain. (Remember that Eout = 

I R ) C445 provides feedback speedup for high in feedback · 
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frequency signals, preventing overpeaking of the output. 

The current through R425 (130 microamp) sets the output 

voltage at O volts with the trace centered. 
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SWITCHING CIRCUIT NEONS CHANGED TO 
ELIMINATE CONFUSION WITH SIMILAR TYPE 

Effective Prod s/n 115 

DESCRIPTION: 

INFORMATION ONLY Pl LOT-3 

Eliminates the possibility of confusing simllarneon bulbs NE-2 and NE-23 by replacing the 
NE-2 with a dissimilar NE-2E type. 

Parts Removed: 

B 150, 8250 NE-2 

TRANSISTOR SOCKETS FOR 
Q260 AND 0263 REPLACED 

Effective Prod s/n 115 

DESCRIPTION: 

150-0002-00 

Parts Added: 

8150, 8250 NE-2E 150-0025-00 

INFORMATION ONLY Pl LOT--4 

Provides new transistor sockets for Q260 and Q263 to insure proper fit for transistor leads. 
The ground lug was deleted because it is no longer necessary with the new transistor socket. 

Parts Removed: 

Socket, transistor (2) 
Lug, ground (2) 

136-0181-00 
210-0241-00 

INPUT AMPLIFIER TRANSISTORS 
REPLACED TO ELIMINATE SELECTION 

Parts Added: 

Socket, transistor (2) 136-0182-00 

See SQB M8412 

Effective Prod s/n 160 Usable in field instruments s/n 100-159 

DESCRIPTION: 

Eliminates the selection of transistors 0134, Q144, Q234,.and Q244 by replacing them 
with a 2N964 type which will meet bandpass specifications easier them the 2N967 transistors. 

Parts Removed: 

, Q 134, Q 144, 
Q234, Q244 2N967 151 -0107-00 

Parts Required for Field Installation: 

See 'Parts Added'. 

INSTALLATION INSTRUCTIONS: 

Parts Added: 

Q 134, Q 144, 2N 964 
Q234, Q244 . 

Replace the 2N967 transistors located at Ql34, Ql44, Q234 and Q244 with 
2N964 transistors. 

3-29-66 3A6 MODIFICATION SUMMARY 

151-0131-00 

Page 3 



DELAY UNE CIRCUIT CHANGED AND 
lOMV GAIN ADJUSTMENTS COMPENSATED 
FOR IMPROVED BANDPASS 

See SQB M8880 

Effective Prod s/n 24o+- Usable in field instruments s/n 100-239 

DESCRIPTION: 

Improves the bandpass of the instrument without selecting transistors by removing C309 
and R309, and adding Cl49, C249, C308 and C318. 

Parts Removed: Parts Added: 

C309 
R309 

18pf 500v ±1()% 281-0542-00 
220n l/4w 5% 315-0221-00 

C149, C249 l00pf ±20'/o 
C308, C3 l 8 47 pf ±20% 

281-0523-00 
281-0518-00 

Parts Required for Field Installation: 

See I Parts Added 1 • 

INSTALLATION INSTRUCTIONS: 

a) Remove R309 {220Q l/4w 5%), located between CSD-20 and feed-thru connector be
low Q314 on chassis. (See Fig. 1) 

b) Removed C309 (18pf 500v), located between CSD-20 and feed-thru connector below 
Q304. (See Fig. 1) 

c) Add C318 (47pf) in parallel with R318 (82.5Q), connected between CSD-17 and 
feed-thru connector below Q314. (See Fig. 1) 

d) Add C308 (47pf) in parallel with R308 (82.5Q), connected between CSD-22 and 
feed-thru connector be low Q304. (See Fig. 1) 

e) Add C149 (lO0pf) across the 10mv Gain potentiometer R149. (See Fig. 2) 

f) Add C249 (lO0pf) across the lOmv Gain potentiometer R249. (See Fig. 3) 

Figures 1, 2, and 3 on page 5. 

continued 
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INPUT ATTENUATOR RESPONSE IMPROVED 
IN THE O. 2 V, 0. 5 V, AND 1 V POSITIONS 

Effective Prod s/n 250 

DESCRIPTION: 

See SQB M8687 

Usable in field instruments s/n 100- 249 

Eliminates difficulty in adjusting input attenuator for a flat response in the O. 2, 0. 5 and 
1 VOLT/DIV positions on the Channels 1 and 2 VOLTS/DIV switches. This is accomplished 
by disconnecting Cll4 and C214 in the O. 2 Volts/Div position by removing a bare wire strap 
between terminals W4-2F and W4-3F on the VOLTS/DIV switches. No change occurred in 
wired switch part number. 

Parts Removed: Parts Added: 

SWllO CH 1 
SW210 CH 2 VOL TS/DIV 

Parts Required for Field Installation: 

See 'Parts Added'. 

INSTALLATION INSTRUCTIONS: 

Replace SWll0 (CH 1) and SW210 (CH 2) with a 262-0653-00 wired switch. 

BLOCKING OSCILLATOR MODIFIED TO 
ASSURE ALTERNATE TRACE OPERATION 

See SQB 

262-0653-00 

M8695 

E1ffective Prod s/n 306 Usable in field instruments s/n 101-305 

DESCRIPTION: 

The Type 2B67 TIME BASE plug-in alternate trace sync pulse can trigger the 3A6 blocking 
oscillator twice between each trace, causing a single trace to appear. This problem is 
eliminated by decreasing the value of C260. See M10127 and Ml2330. 

Parts Removed: Parts Added: 

C260 100pf 350v 281-0523-00 C260 47pf 500v 281-0518-00 

Parts Required for Field Installation: 

See 'Parts Added'. 

INSTALLATION INSTRUCTIONS: 

Replace C260 with a 47pf 500v capacitor, located on ceramic strips in front of a grounded 
shield plate. 

Page 6 3A6 MODIFICATION SUMMARY 6-21-67 



COMPOSITE TRIGGER DC 
LEVEL RANGE INCREASED See SQB M9057 

Effective Prod s/n 430 Usable in field instruments s/n 100-429 

DESCRIPTION: 

Centers the range of adjustment of the DC Level potentiometer (R412) by decreasing the 
value of R413. 

Parts Removed: 

R413 22k 1/4 W 10% 

Parts Added: 

316-0223-00 R413 

Parts Required for Field Installation: 

See 'Parts Added.' 

INST ALLA TI ON INSTRUCTIONS: 

12k 1/4 W 10% 316-0123-00 

Replace R413 with a 12 k 1/4 W 10% resistor, located between ceramic strips above the R247 
(20 MV GAIN) and R249 (10 MV GAIN) potentiometers. 

ATTENUATOR SHIELDS GROUNDED 
TO ELIMINATE OVERSHOOT AT 10V/DIV See SQB M9117 

Effective Prod s/n 730 Usable in field instruments s/n 100-729 

DESCRIPTION: 

Eliminates overshoot at 10 V /DIV by providing a positive ground connection between the 
Ch 1 attenuator shield (337-0680-00) and top shield (337-0675-00) - middle shield assembly; 
and the Ch 2 attenuator shield (337-0680-00) and bottom shield (33 7-0676-00 - middle shield 
assembly. Grounding is accomplished by fastening the top shield, middle shield assembly 
and bottom shields together using eared brackets. Solder lugs may be used in the place of 
eared brackets for field use, see below instructions. 

Parts Removed: 

Shield, top 
Shield, bottom 
Screw, 6-32 x 3/16 (6) 

337-0675-00 
337-0676-00 
211-0503-00 

Parts Required for Field Installation: 

Parts Added: 

Shield, top 
Shield, bottom 
Screw, 6-32 x 3/16 
Lockwashe:i; int #4 

*Nut, Keps, 4-40 x 1/4 
*Screw, 4-40 x 3/16 
*Screw, 4-40 x 1/4 

See 'Parts Added' with asterisks and part listed below: 

Lug, solder, #4 (4) 210-0201-00 

Continued. 

3-29-66 3A6 MODIFICATION SUMMARY 

(6) 
(4) 
(4) 
(2) 
(2) 

337-0675-00 
337-0676-00 
211 -0503-00 
210-0004-00 
210-0586-00 
211-0007-00 
211-0008-00 

Page 7 



INSTALLATION INSTRUCTIONS: 

M9117 
(con 'd) 

a) Remove the top, middle (2), and bottom shields and drill #32 (or 7 /16) holes into the 
shields to accommodate mounting four #4 solder lugs. 

b) Mount two #4 solder lugs with two screws (211-0007-00) and two keps nuts at locations 
A and B. See drawing. 

c) Mount two #4 solder lugs with two screws (211-0008-00) and two keps nuts at locations 
C and D. See drawing. 

d) Solder the four solder lugs to the two attenuator shields (337-0680-00) at locations A, 
B, C, and 0. See drawing. 
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DIODES REPLACED WITH LOWER 
COST UNITS HAVING SIMILAR 
CHARACTERISTICS 

Effective Prod s/n 880 

DESCRIPTION: 

INFORMATION ONLY M9342 

Provides a cost savings by replacing diodes Dl 30, Dl 31, D140, D230, D231, D240, D260, D263, 
D278, D288, D365, D375, D423, D424, and D425 with less costly diodes that have relaxed speci
fications. The above diodes provide equal performance over the more costly diodes. 

Parts Removed: 

DI 30, Dl31, Dl40,) 
D230, D231, D240,) 
D260, D263, D278, )- 1N3605 
D288, D365, D375,) 
D423, D424, D425 ) 

INPUT AMPLIFIER TRANSISTOR 
PROTECTION IMPROVED BY 
RETURNING CATCHING DIODES 
TO LOWER VOLT AGE 

152-0141-00 

Parts Added: 

D130, D131, D140,) 
D230, D231, D240,) lN 3605 
D260, D263, D278, )- ,, l d" 
D288,D365,D375,) re axe 

152-0185-00 

D423, D424, D425 ) 

See SQB M9817 

Effective Prod s/n 1650 Usable in field instruments s/n 100-1649 

FRONT PANEL SYMPTOM: Loss of trace. 

PROBLEM: Ql33 and Q233 may fail when the input is subjected to high voltage (+300 volts 
or higher) because catching diodes D132 and D232 are not turning on at low enough 
voltage for some transistors. 

PRODUCTION CHANGE: Return the catching diodes D132, D232 to +5 volts by way of a 
high impedance divider with a capacitor by-pass to ground. 

Parts Removed: 

Parts Added: 

Cl 32, C232 
Rl31, R231 
Rl32, R232 

Cap, cer, 1 µF 25 V 
Res., comp, 10k 1/4 W 10% 
Res., comp, 4. 7k 1/4W 10% 

INST ALLA TI ON INSTRUCTIONS: 

Recommendation: 

Parts Required: 

Continued. 

3-29-66 

RECOMMENDED 

See 'Parts Added. ' 

3A6 MODIFICATION SUMMARY 

283-0059-00 
316-0103-00 
316-0472-00 
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Installation Procedure: 

Refer to CSA-CSB-CSC drawing. 

a) Relocate Dl 32 from CSA-26 and CSB-27 to 
CSA-21 * and CSA-24. 

b) Remove bare wire strap between CSB-22 
and CSB-27. 

c) Relocate Rl 34 (390 n) and a #26 white-orange 
wire from CSB-21 to CSB-20. 

d) Add a #22 bare wire between CSC -13 and 
CSB-21. 

e) Add Rl31 (10 k 1/4 W 10%) between CSA-21 
and CSB-22. 

f) Add Cl 32 (1 µ,F 25 V) between CSA-21 and 
CSB-21. 

g) Add Rl32 (4. 7k 1/4 W 10%) between CSA-21 
and CSB-21. 

Refer to CSD-CSE-CSF drawing. 

h) Relocate D232 from CSE-17 and CSF-19 to 
CSE-19* and CSF-19. 

j) Remove bare wire strap between CSE-19 
and CSF-18. 

k) Relocate D231 from CSE-19 and CSF-19 to 
Q234 emitter* and CSP -19. 

m) Add R231 (10k 1/4 W 10%) between CSD-7 
and CSE-15. 

n) Add R232 (4. 7k 1/4 W 10%) between CSD-7 
and ground lug. 

p) Add C232 (1 µ,F 25 V) between CSD-7 and 
ground lug. 

q) Add a #22 bare wire strap between CSD -7 
and CSE-19, dress wire away from R231. 

11. 11,, 
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PIN 12 OF Pl 1 AC GROUNDED 
TO ELIMINATE ALTERNATE SWITCHING 
BY CHANNEL 1 ONLY TRIGGER SIGNAL 

Effective Prod s/n 1810 

See SQB 

Usable in field instruments s/n 100-1809 

FRONT PANEL SYMPTOM: In RM561A or RM564, fast rise signal displayed on Channel 1 
of 3A6 can cause erratic and mid-sweep alternate switching when Channell Only 
trigger is used. 

PROBLEM: Combination of fast risetime in Channel 1 Only Trigger Amplifier and extra 
harness capacitance in RM561A-RM564 can couple enough energy via the floating 
trigger buss shield (pin 12) to the pin 3 alternate sync buss to trigger the 3A6 BO. 
(Pin 12 cannot be grounded directly without damage hazard in X-Y operations.) 

PRODUCTION CHANGE: A 200pF capacitor was installed from pin 12 of Pl l to ground, 
providing AC ground for the trigger buss shield. See M8695. 

Parts Added: 

C395 Capacitor, cer, 200 pf 500 V 

INSTALLATION INSTRUCTIONS: 

Parts Required: See 'Parts Added'. 

I nsta I lati on Procedure: 

281-0605-00 

M 10127 

Add C395, a 200pF 500V capacitor, between the interconnecting plug terminal #12 
and nearby solder ground lug. 
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CHANNEL 1 AND 2 INPUT AMPLIFIER 
CAPACITORS ADDED TO ELIMINATE 
TEST SELECTED COMPONENTS 

See SQB Ml0351 

Effective Prod SN 1950 Usable in field instruments SN 100-1949 

FRONT PANEL SYMPTOM: None. 

PROBLEM: Variable input capacitors, Clll, Cl12, C211 and C212 were being adjusted 
near the high end of their capacitance range which necessitated test selection of 
components. 

PRODUCTION CHANGE: Capacitors Cl02 and C202 (3.3pF) were added from RlOl, on 
Ch 1 INPUT selector switch, and R201, on Ch 2 INPUT selector switch, to near-by 
Cl07B and C207B capacitor ground points. See drawing. 

Parts Removed: 

Parts Added: 

Cl02, C202 Capacitor, ceramic 3. 3 pF ±5% 500 V 281-0626-00 

INSTALLATION INSTRUCTIONS: 

Parts Required: See 'Parts Added'. 

Installation Procedure: Refer to drawing when performing the following steps: 

a) Add capacitor, Cl02, 3.3pF ±5% 500V, between CHANNEL 1 AC-DC-GND switch 
terminal and ground at Cl07B. 

b) Add capacitor, C202, 3.3pF ±5% 500V, between CHANNEL 2 AC-DC-GND switch 
terminal and ground at C207B. 

Page 12 
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TRIGGER AMPLIFIER RESISTORS 
CHANGED TO REDUCE ZENER 
DIODE NOISE AND REJECT RATE 

See SQB MI0377 

Effective Prod SN 2090 Usable in field instruments SN 100- 2089 

FRONT PANEL SYMPTOM: Trigger jitter (especially with 3B4). 

PROBLEM: Test was selecting D447 to minimize noise on the trigger out signal. Noise 
was caused from operating the Zener diode too close to the knee area. 

PRODUCTION CHANGE: To reduce noise, the current through D447 was increased by 
changing R444 from 6 k to 5. 5 k and R448 from 220 k 1/4 W 10% to 47 k 1 W 109;'. 
This mod alone will probably not provide fully reliable LF triggering with the 
3B4, but may help in some cases. 

Parts Removed: 

R444 
R448 

Parts Added: 

R444 
R448 

Resistor, WW 6 k 5 W 
Resistor, comp, 220k 1/4 W 10% 

Resistor, WW 5. 5 k 5 W 5% 
Resistor, comp 47 k 1 W 10% 

INSTALLATION INSTRUCTIONS: 

Parts Required: See 'Parts Added'. 

308-0112-00 
315-0224-00 

308-0101 -00 . 
304-0473-00 

Installation Procedure: Refer to the drawing for ceramic strip notch locations. 

a) Replace R444, between CSE-67 and CSF-61 with a 5.5k 5W 5% resistor. 

b) Replace R448, between CSE-64 and CSF-64,with a 47 k 1 W 10% resistor. 

C.~F 
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TRIGGER PICKOFF C445 REMOVED 
TO IMPROVE TRIGGER RISETIME 

Effective Prod SN 2540 

FRONT PANEL SYMPTOM: None. 

See SQB Ml0920 

Usable in field instruments SN l 00-2539 

PROBLEM: Test was selecting parts to meet the Trigger Pickoff Output risetime requirement 
of 70ns. 

Trigger Output risetime too long, using 1raw 1 components. 

PRODUCTION CHANGE: C445, l pF 500V capacitor, was removed. 

Parts Removed: 

C445 Capacitor, cer, l pF 500 V 

INSTALLATION INSTRUCTIONS: 

Parts Required: 

None. 

lnstal lation Procedure: 

281-0538-00 

Remove C445, 1 pF 500V capacitor located between pin 2 (base) of Q433 and pin 3 
(collector) of Q444. 
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ATTENUATOR RESISTORS CHANGED 
TO 1/2% METAL FILM RESISTORS 
FOR IMPROVED ACCURACY 

Effective Prod SN 3500 

ll'ffORMATION ONLY 

FRONT PANEL SYMPTOM: Vertical calibration close to edge of specification. 

M9682 

PROBLEM: Possible worst-case tolerance accumulation between the instrument calibrator and 
the plug-pin attenuator resistors did not support high customer confidence level in meas
urement accuracy. 

PRODUCTION CHANGE: A 11 critical or ercmce resistors in the attenuator circuit 
were replaced with 1/2% metal film resistors of the same value. This was done to improve 
the basic accuracy of the attenuator circuit. 

Parts Removed: 

The fol lowing are subparts of ATTENUATOR switch 262-0653-00 for Channels l and 2: 

R111;R211 Resistor, 1 M 1/2W 1% MF 322-0481-00 
R 103C, R203C Resistor, 600 k 1/2 W 1% MF 322-0643-00 
R103E,R203E Resistor, 666.6k 1/2W 1'% MF 322-0644-00 
R105E,R205E Resistor, 250k 1/2W 1% MF 322-0614-00 
R 105C, R205C Resistor, 800 k 1/2 W 1% MF 322-0620-00 
R107C,R207C Resistor, 900k 1/2W 1% MF 322-0621-00 
R107E,R207E Resistor, 111 k 1/2W 1% MF 322-0608-00 
R 109C, R209C Resistor, 990 k 1/2 W 1 % MF 322-0624-00 
R109E,R209E Resistor, 10. 1 k 1/2W 1% MF 322-0605-00 

Parts Added: 

The fol lowing are subparts of ATTENUATOR switch 262-0653-00 for Channels 1 and 2: 

R 111, R211 Resistor, 1 M 1/2 W 1/2% MF 322-0481-01 
R 103C, R203C Resistor, 600 k 1/2 W 1/2% MF 322-0643-01 
R 103E, R203E Resistor, 666. 6 k 1/2 W 1/2% MF 322-0644-01 
R105E,R205E Resistor, 250k 1/2W 1/2% MF 322-0614-01 
R105C,R205C Resistor, 800k l/2W 1/2% MF 322-0620-01 
R 107C, R207C Resistor, 900 k 1/2 W 1/2% MF 322-0621-01 
R 107E, R207E Resistor, 111 k 1/2 W 1/2% MF 322-1389-01 
R 109C, R209C Resistor, 990 k 1/2 W 1/2% MF 322-0624-01 
R109E,R209E Resistor,, 10.1 k 1/2W 1/2% MF 322-1289-01 
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INPUT AMPLIFIER DIODE AND RESISTOR 
ADDED TO SWITCHING CIRCUIT TO 
PROVIDE PROPER 'CHOP' OPERATION 

See SQB M 12330 

Effective Prod SN 4160 Usable in field instruments SN 306-4159 ** 
** Usable below SN 306 if M8695 is installed. 

FRONT PANEL SYMPTOM: When two Type 3A6 plug-ins are used in a Type 565 with one 
3A6 in the ALT mode and the other in the CHOP mode and both operated on the same 
565 timebase, the 3A6 in the ALT mode chops in coincidence with the CHOP mode 3A6. 

PROBLEM: When a 3A6 is in ALT, the blocking oscillator Q260 is senstivie to negative as 
well as positive-going transients on the sync-pulse line. These transients are placed on 
the sync-pulse line when a 3A6 is operated in the CHOP mode. 

PRODUCTION CHANGE: A germanium diode (D259) was placed in series with C260 in the 
blocking oscillator to inhibit negative-going transients from entering the blocking osc
illator and positive-going transients from leaving via the sync-pulse line. 

An 18 k resistor (R259) across the diode prevents C260 from accumulating a charge. 

Parts Removed: None 

Parts Added: 

D259 
R259 

Diode, 6075, germanium 
Resistor, comp, 18k l/4W 5% 

INSTALLATION INSTRUCTIONS: 

Parts Required: See 'Parts Added'. 

lnstal lation Procedure: 

a) Remove the #22 bare wire from CSF-57 - CSF-58. 

b) Move the #22 bare wire between emitter Q260 - CSF-58, 
to emitter Q260 - CSF-57. 

c) 

BE:fb 
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Install D259 and R259 in parallel between the emitter of 
Q260 and CSF-58, making sure the cathode (banded) lead 
of D259 goes to the emitter of Q260. 
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56 V SUPPLY ZENER DIODE 
WATTAGE RATING INCREASED 

See SQB Ml0566, 

Effective Prod s/n 4496 Usable in field instruments s/n 100- 4495 

FRONT PANEL SYMPTOM: None. 

PROBLEM: The I.SW Zener diode D451 that furnishes 56V to the Vert Amp was 
dissipating slightly over 1. 5 W during warm up. Actual failures were slight. 
(1% - 2%). 

PRODUCTION CHANGE: D451, Zener diode, was replaced with a 3 Watt, lead cooled 
type. At the same time it was relocated, from across the ceramic strips to be -
tween a solder lug and a ceramic strip, for improved cooling. 

Parts Removed: 

D451 

Parts Added: 

Diode, Zener 56 V 5% 1. 5 W 

D451 Diode, Zener 56 V 5% 3 W 

INSTALLATION INSTRUCTIONS: 

See Ml - 10566. 

CHASSIS REAR COMPONENT LAYOUT 
CHANGED TO ALLOW USE IN 
TYPE 567 AND 568 INSTRUMENTS 

See SQB 

152-0057-00 

152-0264-00 

Effective Prod SN 4550 Usable in field instruments SN 100-4549 

FRONT PANEL SYMPTOM: None. 

M 12784 

PROBLEM: Components mounted on the left rear side of the plug-in strike the logic connector 
when attempting to use it in a Type 567 or Type 568 main frame. 

PRODUCTION CHANGE: Components were repositioned to provide the necessary clearance. 

Parts Removed: 

Parts Added: 

None 

None 

INSTALLATION INSTRUCTIONS: 

See Ml -12784. 

12-18-67 3A6 MODIFICATION SUMMARY Page 17 



250 mW ZENER DIODES 
CHANGED TO 400mW UNITS 

Effective Prod SN 5040 

INFORMATION ONLY M11191 

NOTE: All diodes in any one instrument will not necessarily change at the same time. 
The effective SN furnished will be when the final diode in the particular instrument 
is changed" 

FRONT PANEL SYMPTOM: None. 

PROBLEM: Zener diode values are at present widely scattered in both voltage and 
tolerance. The proposed modifications will standardize all 400 mW 1 W 1. 5 W 
and 10 W Zeners, now listed as 10 and 20% to 5% tolerance, and change the 
majority of non -standard parts to standard JEDEC units. One of these changes 
is to minimize the number of active part numbers. There will be no increase in 
cost for the 5% Zeners. 

PRODUCTION CHANGE: Voltage tolerance for 10% and 20% Zener diodes was changed 
to 5% for all uses. At the same time, all 250 mW Zener diodes were changed to 
400 mW. Refer to parts removed and added list for details. 

Parts Removed: 

D477 Diode, 1N718A 15 V 250 mW 152-0031-00 

Parts Added: 

D477 Diode, 1N965B 15 V 400 mW 152-0243-00 

BE:fb 
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INPUT AMPLIFIER PROTECTIVE 
NEON CHANGED TO REDUCE COST 

Effective Prod SN 5 780 

FRONT PANEL SYMPTOM: None. 

INFORMATION ONLY Ml2738 

PROBLEM: An improved neon was available at a lower cost. The new neon has a radioactive 
additive which reduces the firing voltage level to assure firing in dark ambient light levels. 

PRODUCTION CHANGE: All NE-2E type neons were replaced with NE-2V type neons. 

Parts Removed: 

B150, B250 

Parts Added: 

B150, B250 

BE:bl 

4-12-68 

Neon, NE-2E 150-0025-00 

Neon, NE-2V 150-0030-00 

3A6 MODIFICATION SUMMARY Page 19 





® 

MI - 10566 

Instr Type 

3Al 
3A6 

Serial Numbers 

100-13068 
100- 4495 

56V SUPPLY ZENER DIODE WATTAGE RATING INCREASED TO IMPROVE RELIABILITY 

The 1.5W zener diode, D397, that furnishes 56V to the Vertical Amplifier is dissipating 
slightly over 1.5W during warm-up. However, actual failures have been slight (1%-2%). 

To improve the reliability of this circuit, replace the 1.5W zener diode with a 3W zener 
and relocate it for improved cooling. 

PARTS REQUIRED 

Quantity Tektronix Part Number Description 

l ea 152-0264-00 Diode, zener, 56 V 3 W 5% 

INSTALLATION 

A. The following steps apply only to the Type 3Al: 

l) Remove D397, a 56 V 1.5 W zener diode, located on ceramic strips behind the 
MODE switch (note silkscreening on chassis) between CSC-7 and CSD-7. 

2) Remove the bare wire between CSD-7 and CSD-10. 

3) Install the new D397, a 56V 3W zener, between CSC-7 and the solder lug on 
the chassis between CSC and CSD strips. Connect with the cathode to the 
solder lug. 

B. The following steps apply only to the Type 3A6: 

BE: Is 

l) Remove D451, a 56 V 1.5 W zener diode, located on ceramic strips behind the 
MODE switch between CSC-8 and CSD-8. 

2) 

3) 

Remove the bare wire that connects CSD-8 to CSD-10. 

Install the new D451, a 56V 3W zener diode, between CSC-8 and the solder 
lug on the chassis between ceramic strips CSC and CSD. Install with the 
cathode connected to the solder lug. 
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COMPONENT LAYOUT ON REAR OF CHASSIS CHANGED 
TO ELIMINATE INTERFERENCE WITH TYPES 567 AND 568 

MI - 12784 

Inst Type 

3Al 
3A6 
3C66 

Serial numbers 

101-13099 
100- 4546* 
100- 1249 

When Type 3A l, 3A6, or 3(66 Plug-ins are inserted in Type 567 or 568 mainframes, 
components mounted on the left rear side of the plug-in chassis strike the logic con
nector of the mainframe. 

To provide the necessary clearance, the interfering components wera physically re
located. 

PARTS REQUIRED 

Instrument Quantity Tektronix Part Number 

3A l l ea 210-0202-00 

3A6 l ea 283-0006-00 
l ea 

3(66 l ea 210-0202-00 

Description 

Lug, solder, SE#6 

Capacitor, discap, 0.02µF 600V 
Wire, #22 solid, 176-0122-00, 

bare, 12 in. 

Lug, solder, SE #6 

* Instruments modified out of sequence at the factory: 

4530-6 
4539-40 
4542-5 

continued 
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MI - 12784 ( continued) 

INSTALLATION 

A. Type 3A l Plug-in Unit only. Refer to drawings below. 

Page 2 

1) Unsolder the leads of (360 and (399 (0. 02 µF discaps) from the ground solder lug 
under R360. 

2) Replace the double ended solder lug under R360 with a single ended solder lug. 
The ear of the solder lug should point toward the front of the instrument. R360 
should be positioned as shown and pushed as far forward as possible before being 
tightened down. 

3) Reinstall the ground leads of C360 and C399 in the new ground solder lug under 
R360. 

C360 

/ C:399 

LUG (210-0204-00} 

BEFORE 

C360 

/ C399 
LUG (210-0202-00) 

AFTER 
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MI - 12784 (continued) 

INSTALLATION (cont) 

B. Type 3A6 Plug-in Unit only. Refer to drawings below. 

l) Remove al I wires and components from CSH. 

2) Remove the #22 bare wire from the top termina I of R385 and discard the wire. 

3) Turn CSH 90°. 

4) Turn the solder lug under R385 clockwise approximately 90° (unti I it clears the 
adjacent rubber grommet) and turn R385 clockwise until it clears the solder lug. 

5) Replace C385 with a new 0.02 µF 600V discap and solder inbetween CSH-1 and 
the ground lug under R385. 

6) Solder the three coax braided shields into CSH-2. 

7) Solder R420 (470) and the white-yellow-black wire into CSH-3. 

8) Solder a #22 bare wire between the top terminals of R385 and CSH-1. 

W-)1-bk 

BEFORE 

R394 

R420 //'f!lo '?,as 
COAX SHIELD (3) 

AFTER 
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MI - 12784 (continued) 

INSTALLATION (cont) 

C. Type 3C66 Plug-in Unit only. Refer to drawings below. 

BE: Is 

l) 

2) 

3) 

4) 

5) 

Page 4 

Unsolder the #22 bare wire between Cl90 and the adjacent ground solder lug. 
Unsolder from the solder lug only. 

Remove the solder lug and discard the lug and the thread-forming screw. 

Using a #23 dril I, enlarge the solder lug mounting hole in the chassis to 0. 157". 

Remove R198 from the chassis and reinstall it over the hole drilled in step 3, with 
a new #6 single ended solder lug on the opposite side of the chassis. 

Solder the #22 bare wire from C 190 into the ground solder lug. 

R~ 

-'® 

REMOVE SCREW 210-0044-00 
INCREASE HOLE DIA TO 5/32 

0 

-----'--SOLDER LUG LOCATED 

BEFORE 

AFTER 
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PARALLEL REAR CONNECTORS 

For the following Tektronix Plug-in Units: 

2A61 SN 100- up 
63SN 101-1319 

2A63 SN 1320- up 
67 SN 101-5000 

2B67 SN 5001 - up 
3Al SN 101- up 

3A6 SN 100- up 
72SN 101-1419 

3A72 SN 1420- up 
3B1 SN 101- up 
3B3 SN 100- up 
3B4 SN 100- up 

DESCRIPTION 

This modification provides two coaxial lines to a 
corresponding number of BNC connectors on the rear 
panel of the instrument, paralleling the front panel 
input connectors or binding posts. The plug-in/ 
indicator interface is fitted with a pair of mating 
holders for miniature coaxial connectors, which per
mit withdrawal of plug-in without unsoldering cables. 

To complete the modification, you must install one 
of the following Modification Kits in an RM561, 
RM561A, or RM564 indicator: 040-0410-00 pro
vides two coaxial lines for either right or left 
plug-in compartment (but not both); 040-0411-00 
provides four coaxial lines for either right or left 
plug-in compartment. 

Additional kits are available to install one or four 
coaxial lines (depending upon plug-in type) in 2-
and 3-series plug-ins.* The connector holders are 
the same whether they hold one, two, or four connec -
tors , so the plug-ins having various numbers of 
connectors are interchangeable. However, to insure 
electrical continuity from front to rear panel, the 
plug-in and indicator coaxial lines must 'match'. 

* 040-0406-00 provides one coaxial line in Types 60, 
2A60, 75, 3A75, 67, 2B67, 3B1, 3B3, and 3B4. 

040-0408-00 provides four coaxial lines in Types 
3A3 and 3A74. 

See LIMITATIONS on page 2. 

® 

Publication: 
Instructions for 040-0407 -00 
March 1967 

Supersedes: 
July 1966 

@ 1966, Tektronix, Inc. 
All Rights Reserved. 
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LIMITATIONS: 

1. Compatibility 

Modified plug-ins will not fit in the following indicators: Types 560, 561, 561A, 564, 567, 
and RM567. In the Types 567 and RMS67 the digital readout connector blocks insertion. 
In the others the solid back wall of the plug-in compartment prevents sufficient insertion 
of the plug-in to 'mate' the 24-pin connectors on the plug-in and indicator. 

Modified plug-ins may be used in the Types RM561, RMS61A, RM564, 565, RMS65 and 
129, although no kits are available to equip the 565, RMS65 01.· 129 with rear input connec
tors. Also, there could be noise problems with one of the more sensitive plug-in units 
having an open input connector facing into an indicator power supply. 

2. Changes in Electrical Characteristics 

The system is basically incompatible with conventional XlO or XIO0 high-impedance probes. 
This is because the input capacitance of the plug-in is raised to approximately 100 pF, plus 
the capacitance of the circuitry attached to the rear connector. 

Optimum transient response for 10MHz instruments may be preserved by terminating at 
the front panel connector for signals applied to the rear panel connector. There will be 
some degradation of transient response in 10 MHz instruments for signals applied to the 
front panel input or terminated at the rear panel. For lower bandwidth instruments, the 
only noticeable effect will be that of the increased cable capacitance on signals from 
sources greater than SO n. 

## CONNECTOR EXTRACTION 

The Cannon DM series miniature connectors may be removed from their Delrinl!l holders by 
using a special tool available from Cannon Electric Company. Order connector extractor 
CET-C6B. 

To use the extractor, plunge the tubing down over the connector as far as it will go, then push 
the connector out with the inner shaft of the tool. 

Quantity Part Number 
(1 ea) 

2 ea 131-0409-00 
1 ea 35 2-0094-00 
2 ea (162-0531-00) 
1 ea (175-0068-00) 
1 ea (175 -0068 -00) 

3 ea 006 -05 31 -00 
4 ea 210-0457-00 
2 ea 210-0802-00 
2 ea 211-0507-00 
2 ea 211-0512-00 
2 ea 316-0151 -00 
1 ea 334-1070-00 
2 ea 343-0002-00 
2 ea 343-0088-00 
1 ea 348-0003-00 
2 ea 361-0007-00 
2 ea 385-0113-00 
1 ea 385 -0138 -01 

PARTS LIST 

Description 
Assembly, connector, consisting of: 

Connector, coax, Cannon DMS3743-5001 

black (heat-shrinkable) 
Holder, coax connector, Delrin ~ 
Tubing, plastic, #12 3/ 4 in. 
Cable, coax, RG-174/U 21 in. 
Cable, coax, RG-174/U 21in. 

gray-orange-orange 
gray-yellow-yellow 

Tie, cable, nylon, blue 
Nut, Keps, 6-32 x 5/16 
Washer, steel, flat, 6S 
Screw, 6-32 x 5/16 PHS, Phillips 
Screw, 6-32 x 1/2 FHS 100°, Phillips 
Resistor, comp, lS0Q l/4W 10% 
Plate, information, 1/4 x 1 
Clamp, cable, plastic, 3/16 in. 
Clamp, cable, size C 
Grommet, rubber, S/16in. 
Spacer, nylon molded, 0. 063 
Rod, nylon, 5/16 x 1-1/8, tap 6-32 w/2 #27 holes 
Rod, Delrin, S/16x 1-9/16, tap 6-32 w/4#31 holes 

*Du Pont Registered Trademark. 
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INSTRUCTIONS 

A. TO INSTALL CONNECTOR ASSEMBLY (ALL PLUG-INS): RefertoFig. l. 

( ) 1. Mount the connector assembly (from kit) using the existing holes on the rear plate of 
the plug-in. Use the 6-32 x 1/2 flat head screws and Keps nuts from the kit. Make 
sure the coax cables are in positions J -1 and J-2 as shown. 

NOTE: On some instruments, one mounting hole must be drilled through 
the chassis lip, in line with the hole in the rear plate. 

U&E IN PLACE OF 
MO~T!NG- NUT 11::: 
PRe'!teMT IN YOUR 
INST!aUMENT 

Fig. 1 
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INSTRUCTIONS (cont) 
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INSTRUCTIONS (cont) 

B. TO MODIFY TYPE 2A61: 

Refer to Fig. 2. 

( ) 1. Dress the coax cables (from connector assembly) through the grommet at the rear of 
the chassis, along the wiring cable, and through the grommet in the INPUT SELECTOR 
switch shield. 

( ) Fasten the coax cables to the wiring cable with blue cable ties from the kit. 

( ) 2. Solder the center conductor of the gray-yellow-yellow coax to the same switch 
contact as the white-yellow wire (from pin 'A' of INPUT connector). 

( ) Solder the coax shield to a ground point on the switch. 

( ) 3. Solder the center conductor of the gray-orange-orange coax to the same switch 
contact as the white-orange wire (from pin 'B' of INPUT connector). 

( ) Solder the coax shield to a ground point on the switch. 

THIS COMPLETES THE INSTALLATION FOR THE TYPE 2A61. 

( ) Remove the tape backing from the information plate (from kit) and attach the plate to the 
front panel just beneath the words "Type 2A61 DIFFERENTIAL . " 

( ) Fasten the insert page in your Instruction Manual. 
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INSTRUCTIONS (cont) 

C. TO MODIFY TYPE 63 or 2A63: 

Refer to Fig. 3. 

( ) 1. Drill two 5/32 in. holes and mount the 2-hole nylon posts (rods) from the kit at 
convenient locations near each end of the chassis. Use the 6-32 x 5/16 PHS screws 
from the kit. 

( ) 2. Dress the coax cables (from connector assembly) through the nylon posts. Pass the 
gray-orange-orange wire through the grommet in the chassis. 

( ) 3. Solder the center conductor of the gray-yellow-yellow coax to the +INPUT connector. 

( ) Solder the coax shield to the ground lug. 

( ) 4. Solder the center conductor of the gray-orange-orange coax to the -INPUT connector. 

( ) Solder the coax shield to the ground lug. 

THIS COMPLETES THE INSTALLATION FOR THE TYPE 63 OR 2A63. 

( ) Remove the tape backing from the information plate (from kit) and attach the plate to the 
front panel just beneath the words "DIFFERENTIAL AMPLIFIER". 

( ) Fasten the insert page in your Instruction Manual. 

040-0407 -00 Page 7 of 19 



INSTRUCTIONS (cont) 
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INSTRUCTIONS (cont) 

D. TO MODIFY THE TYPE 67 or 2B67: 

Refer to Fig. 4. 

( ) 1. Install the 5/16 in. grommet (from kit) in the cutout in the TIME/DIV switch bracket. 

( ) 2. Drill two 1/8 in. holes in the chassis, one just above V24 and the other midway 
between V 45 and Vl 35. 

( ) 3. Dress the gray-yellow-yellow coax (from connector assembly) through the grommet 
installed in step D-1. 

( ) 4. Solder the center cmductor of the gray-yellow-yellow coax to the EXT INPUT binding 
post and the shield to the ground post. 

( ) 5. Drill out the 'bottom' hole in the support post, near V24, to l/8in. 

( ) 6. Dress the gray-orange-orange coax (from connector assembly) through the post hole 
drilled out in step D-5. 

( ) 7. Solder the center conductor of the gray-orange-orange coax to the EXT TRIG binding 
post and the shield to the ground post. 

( ) 8. Secure the coax cables to the chassis by pressing snap-in cable clamps (from kit) 
into the holes drilled in step D-2. 

THIS COMPLETES THE INSTALLATION FOR THE TYPE 67 OR 2B67. 

( ) Fasten the insert page in your Instruction Manual. 
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INSTRUCTIONS (cont) 
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INSTRUCTIONS (cont) 

E. TO MODIFY TYPES 3Al AND 3A6: 

Refer to Figs. 5, 6, and 7. 

( ) 1. Temporarily remove the extension shaft which couples the CALIB potentiometer to 
the front panel. 

( ) 2. Remove the shield between the two VOL TS /DIV switches. 

3. Type 3Al SN 101-5049 

( ) Drill two 5 /32 in. holes in the shield as indicated in Fig. 6. 

( ) Mount a nylon molded spacer (from kit) in the front-most hole in the shield. 

4. Type 3Al SN 5050-up and Type 3A6 

( ) Drill three 5 /32 in. holes in the shield as indicated in Fig. 5. 

( ) Mount nylon molded spacers (from kit) in the two front-most holes in the shield. 

5. All Instruments 

( ) Mount a 3 /16 in. cable clamp (from kit) in the rear-most of the holes drilled in step 
A-3 or A-4 (see Fig. 5). Use a 6-32 x 5/16 PHS screw, flat washer and Keps nut 
from the kit. 

( ) 6. Replace the shield and the extension shaft (removed in step E-1). 

7. Type 3Al 

( ) Drill a 5/32 in. hole in the chassis as indicated in Fig. 7. 

( ) Mount a 3/16in. cable clamp (from kit) in this hole, using a 6-32 x 5/16 PHS screw, 
flat washer and Keps nut from the kit. 

8 .. Type 3A6 

( ) Mount a 3/16in. cable clamp (from kit) under one delay line cover mounting screw, 
as shown in Fig. 5. Use a new 6-32 x 5/16 PHS screw and a flat washer from the kit. 

""9----!',4------<.-l 

~1--(g:IP 

Fig. 6 3Al Fig. 7 3Al 
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INSTRUCTIONS (cont) 

9. All Instruments 

( ) Dress the coax cables (from connector assembly) through the cable clamps installed 
in steps E-5, E-7, or E-8. 

( ) 10. Dress the gray-yellow-yellow coax through the nylon molded spacer in the shield, 
solder a 150 n l/4W resistor (from kit) to the coax center conductor, and solder 
the other end of the resistor to the Ch 1 Input connector. Keep resistor leads short. 

( ) Solder the coax shield to the grounded lug on the AC-DC-GND switch (or to the 
connector ground lug, if present). 

NOTE: Dress the coax and resistor as far away from the VOL TS/DIV switch 
variable capacitors as possible. 

( ) 11. Dress the gray-orange-orange coax through the nylon molded spacer (if present), 
solder a 150n 1/4W resistor (from kit) to the center conductor, and solder the 
other end of the resistor to the Ch 2 Input connector. 

( ) Solder the coax shield to the grounded lug on the AC-DC-GND switch (or to the 
connector ground lug, if present). 

THIS COMPLETES THE INSTALLATION FOR THE TYPE 3Al OR 3A6. 

( ) Remove the tape backing from the information plate (from kit) and attach the plate in the 
upper right corner of the front panel. 

( ) Fasten the insert page in your Instruction Manual. 

F. TO MODIFY TYPE 72 or 3A72: 

Refer to Fig. 8. 

( ) 1. Temporarily unsolder the white-brown and white -orange wires passing through the 
grommet near V593. 

( ) 2. Remove the grommet and enlarge the hole to 5/16in. 

( ) 3. Install a 5 /16 in. grommet (from kit) in the above hole. 

( ) 4. Redress the white-brown and white-orange wires (unsoldered in step F-1) through the 
grommet and resolder to their original locations. 

( ) 5. Dress the coax cables (from connector assembly) through the 5/16in. grommet. 

( ) 6. Dress the gray-yellow-yellow coax beneath the wiring cable which runs 'vertically' 
up the chassis, then along the 'top' edge of the chassis to the front. 

( ) Solder the coax center conductor to the Ch 1 Input connector, and the coax shield to 
the ground lug. 

040-0407 -00 Page 13 of 19 



INSTRUCTIONS ( cont) 
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INSTRUCTIONS (cont) 

F. TO MODIFY TYPE 72 or 3A72 (cont): 

( ) 7. Dress the gray-orange-orange coax beneath the wiring cable along the 'bottom' edge 
of the chassis toward the front. 

( ) Solder the coax center conductor to the Ch 2 Input connector, and the coax shield to 
the ground lug. 

THIS COMPLETES THE INSTALLATION FOR THE TYPE 72 OR 3A72. 

( ) Remove the tape backing from the information plate (from kit) and attach the plate in the 
upper right corner of the front panel. 

( ) Fasten the insert page in your Instruction Manual. 

G. TO MODIFY TYPE 3B1: 

Refer to Fig. 9. 

( ) 1. Unsolder, from the TIME/DV switch, the coax cable which passes through the support 
post near Q23. 

( ) 2. Replace the support post with a 4-hole post (rod) from the kit. 

( ) 3. Dress the coax cable (unsoldered in step G-1) through the 'bottom' hole in the new 
post and resolder to the TIME/DIV switch. 

() 4. Drill a 5/32in. hole at the rear of the chassis, as shown in Fig. 9. 

CAUTION: Look out for the wiring cable on the other side of the chassis. 

( ) 5. In the above hole, mount a 2-hole support post (rod) from the kit. Use a 6-32 x 
5/16 PHS screw from the kit. 

( ) 6. Dress the gray-yellow-yellow coax cable (from connector assembly) through the 
'top' holes in both the 2-hole and the 4-hole posts. 

( ) Solder the coax center conductor to the Delayed SOURCE switch (lug connected to 
EXT TRIG binding post). Solder the coax shield to the middle grounded lug of the 
switch. 

( ) 7. Dress the gray-orange-orange coax cable (from connector assembly) through the 
'bottom' hole in the 2-hole post and the second hole from the 'top' in the 4-hole post. 

( ) Solder the coax center conductor to the Normal SOURCE switch (lug connected to 
EXT TRIG binding post). Solder the shield to the ground lug of the switch. 

THIS COMPLETES THE INSTALLATION FOR THE TYPE 3B1. 

( ) Fasten the insert page in your Instruction Manual. 
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INSTRUCTIONS (cont) 

H. TO MODIFY TYPE 3B3 

Refer to Fig. 10. 

( ) 1. Unsolder, from the TIME/DIV switch, the coax cable which passes through the 
support post near Q23. 

( ) 2. Replace the support post with a 4-hole post (rod) from the kit. 

( ) 3. Dress the coax cable (unsoldered in step H -1) through the 'bottom' hole in the new 
post and resolder to the TIME/DIV switch. 

( ) 4. Drill a 5/32 in. hole at the rear of the chassis, as shown in Fig. 10. 

CAUTION: Look out for the wiring cable on the other side of the chassis. 

( ) 5. In the above hole, mount a 2-hole support post (rod) from the kit. Use a 6-32 x 
5/16 PHS screw from the kit. 

( ) 6. Dress the gray-yellow-yellow coax cable (from connector assembly) through the 
'top' holes in both the 2-hole and the 4-hole posts. 

( ) Solder the coax center conductor to the Delayed EXT TRIG binding post and the 
shield to the grounded SOURCE switch terminal. 

( ) 7. Dress the gray-orange-orange coax cable (from connector assembly) through the 
'bottom' hole in the 2-hole post and the second hole from the 'top' in the 4-hole post. 

( ) Solder the coax center conductor to the Normal EXT TRIG binding post and the 
shield to the ground post. 

THIS COMPLETES THE INSTALLATION FOR THE TYPE 3B3. 

( ) Fasten the insert page in your Instruction Manual. 
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INSTRUCTIONS ( cont) 

J. TO MODIFY TYPE 3B4: 

Refer to Fig, 11. 

( ) 1. Drill a 5/32 in. hole in the chassis, slightly above and to the rear of V24. 

CAUTION: Look out for the wiring cable on the other side of the chassis. 

() 2. Drill a 5/32in. hole in the chassis between Vl61 and Vl73. 

( ) 3. In each of the holes drilled above, mount a 2-hole support post (rod) from the kit. 
Use 6-32 x 5/16 PHS screws from the kit. 

( ) 4. Dress the gray-yellow-yellow coax cable (from connector assembly) through the 
'top' holes in the support posts. 

( ) Solder the coax center conductor to the EXT HORIZ IN connector and the shield to 
the ground lug. 

( ) 5. Dress the gray-orange-orange coax cable (from connector assembly) through the 
'bottom' holes in the support posts. 

( ) Solder the coax center conductor to the EXT TRIG IN connector and the shield to 
the ground lug. 

THIS COMPLETES THE INSTALLATION FOR THE TYPE 3B4. 

( ) Fasten the insert page in your Instruction Manual. 

DW:ls 
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PARALLEL REAR CONNECTORS 

Types 2A61, 63, 2A63, 67, 2B67, 3Al, 3A6, 72, 3A72, 3Bl, 3B3, 3B4 -- All serial numbers 

Installed in Type SN Date --- --- ---

GENERAL INFORMATION 

This modification provides two coaxial lines to a corresponding number of BNC connectors on 
the rear panel of the instrument, paralleling the front panel input connectors or binding posts. 
The plug-in/indicator interface is fitted with a pair of mating holders for miniature coaxial 

connectors, which permit withdrawal of plug-in without unsoldering cables. 

To complete the modificat1on, you must install one of the following Modification Kits in an 
RM561, RM561A, or RM564 indicator: 040-0410-00 provides two coaxial lines for either right 
or left plug-in compartment (but not both); 040-0411-00 provides four coaxial lines for either 
right or left plug-in compartment. 

Additional kits are available to install one or four coaxial lines (depending upon plug-in type) 
in 2- and 3-series plug-ins. The connector holders are the same whether they hold one, two, 
or four connectors, so the plug-ins having various numbers of connectors are interchangeable. 
However, to insure electrical continuity from front to rear panel, the plug-in and indicator 
coaxial lines must 'match'. 

The following chart shows the proper connector on the indicator rear panel for each front panel 
input, whether the plug-in is used in the left (vertical) or right (horizontal) compartment: 

Using Left Using Right 
Instrument Front Panel Input Compartment Compartment 

2A61 A INPUT J-1 J-5 
B INPUT J-2 J-6 

63/2A63 + INPUT J -1 J-5 
- INPUT J-2 J-6 

67/2B67 EXT INPUT J-1 J-5 
EXT TRIG J-2 J-6 

3Al Ch 1 Input J -1 J-5 
Ch 2 Input J-2 J-6 

3A6 Ch 1 Input J-1 J-5 
Ch 2 Input J-2 J-6 

72/3A72 Ch 1 Input J-1 J-5 
Ch 2 Input J-2 J-6 

3Bl Delayed EXT TRIG J-1 J-5 
Normal EXT TRIG J-2 J-6 

3B3 Delayed EXT TRIG J-1 J-5 
Normal EXT TRIG J-2 J-6 

3B4 EXT HORIZ IN J-1 J-5 
EXT TRIG IN J-2 J-6 

040-0407-00 Page 1 of 2 



LIMITATIONS: 
l. Compatibility 

Modified plug-ins will not fit in the following indicators: Types 560, 561, 561A, 564, 567 
and RM567. In the Types 567 and RM567 the digital readout connector blocks insertion. 
In the others the solid back wall of the plug-in compartment prevents sufficient insertion 
of the plug-in to 'mate' the 24 -pin connectors on the plug-in and indicator. 

Modified plug-ins may be used in the Types RM561, RM561A, RM564, 565, RM565 and 
129, although no kits are available to equip the 565, RM565, or 129 with rear input 
connectorso Also, there could be noise problems with one of the more sensitive plug-in 
units having an open input connector facing into an indicator power supplyo 

2. Changes in Electrical Characteristics 

The system is basically incompatible with conventional Xl0 or Xl00 high-impedance probes. 
This is because the input capacirance of the plug-in is raised to approximately 100 pF, plus 
the capacitance of the circuitry attached to the rear connector. 

Optimum transient response for 10MHz instruments may be preserved by terminating at 
the front panel connector for signals applied to the rear panel connector. There will be 
some degradation of transient response in 10 MHz instruments for signals applied to the 
front panel input or terminated at the rear panel. For lower bandwidth instruments, the 
only noticeable effect will be that of the increased cable capacitance on signals from 
sources greater than 50 n. 

## CONNECTOR EXTRACTION 

The Cannon DM series miniature connectors may be removed from their Delrin holders by 
using a special tool available from Cannon Electric Company. Order connector extractor 
CET-C6Bo 

To use the extractor, plunge the tubing down over the connector as far as it will go, then push 
the connector out with the inner shaft of the tool. 

ELECTRICAL PARTS LIST 

The following parts list applies only to the Type 3Al or 3A6. 

Ckt. No. 

Rl02-S (Ch 1) 
R202-S (Ch 2) 

Part Number 

316-0151-00 
316-0151-00 

MECHANICAL PARTS LIST 

343-0088-00 
343-0002-00 
131-0409-00 
348-0003-00 
352-0094-00 
210-0457-00 
334-1070-00 
385-0138-01 
385-0113-00 
211-0507-00 
211-0512-00 
361-0007-00 
210-0802-00 

150Q 
150n 

Description 

RESISTORS 

l/4W 
l/4W 

comp 
comp 

Clamp, cable, size C 
Clamp, cable, plastic, 3/16 

10% 
10% 

Connector, coax, Cannon DM53743-5001 
Grommet, rubber, 5/16 
Holder, coax connector, Delrin 
Nut, Keps, 6-32 x 5/16 
Plate, information, 1/4 x 1 
Rod, Delrin, 5/16 x 1-9/16, tap 6-32 w/4 #31 holes 
Rod, nylon, 5/16xl-l/8, tap6-32w/2#27holes 
Screw, 6-32 x 5/16 PHS, Phillips 
Screw, 6-32 x 1 /2 FHS 100°, Phillips 
Spacer, nylon molded, 0o 063 
Washer, steel, flat, 6S 

Page 2 of 2 040-0407 ... oo 



F 

R 
0 

N 
T 

STRIP LAYOUT--3A b 

r.---------------------------------------r-1 
Ii I 

I 16 17 
CSA j I I I I I I I I I If I I I I I I I II I f f I I I I I I 

I II, 17 
CSB ! I I I I I I I I I I I I I I I I I j I I I I I I I I I I I 

C5C I I I I I I I I I I I I I I I I I I ! 1 I I I I I I I 

I 16 17 

I lb 17 
CSD i I I I I II I I I I I II I I I I 11 I I I I I I I 

.32 
I II I I I 

..32 
I I I I I I 

I I I I I I I I I 11,,111,111,11111111, I 
32. 33 52 

..32. J3 52. 
I II I I I I I I 1111111111111111111111 

CSG ,-, / ,_, 
I I r_, 

1'~ 

CSH J :::: 
I I ,_r 

~i 
i 
I 1 r 

~I 

:I 

CS£ [-1 I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I 11 Jj I I I I 1-1 I I I I I I I I I I I I 11 J 11 I I 11 I 11 11 I I I I 11 r j 

CST 1, I I 1111111 

I 

/6 17 32 33 '98 43 68 

I I I I I I ! 1 I I I I I I I I I I I I I I Ii i I I I I I I I I I I I I I I I I I 11 I I Irr I I I! l I I Irr 111 rl 

16 17 .J2 33 18 19 68 
111 

L::======================--:--:=====================-' ~ 
CHA.SSlS "'- l..10-0/:1..'I-OO 

MOJ # t"lll.78'1 

])AT[ 1-:v-1.1 
J<1T # I. IIJ -O/;L '/-<lb 





MAINTENANCE NOTES 
3A6/3B5 

I ncompatabi I ity 

BEAVERTON 

PROBLEM 

SOLUTION 

4-19-67 

With the 3A6 set to the ALT mode, the 3A6 switches channels at the end 
of sweep as it should and again at the beginning of sweep which it shouldn't, 
so that there is no observable ALT mode. The 3A6 blocking osci I lator, Q260, 
is sensitive to both positive and negative going pulses on the sync pulse line. 
It should respond only to positive going pulses. 

Production Mod *l 2330. 

Modify the 3A6 by adding a germanium diode and 18 kQ resistor combina
tion between C260 and the junction of D260/R260/Q260. See following 
schematic and parts list. 

Parts: Add: 152-0075-00 
l - Diode l 52-0075-00 

1 l - Resistor l8kQ ±5% 
l/4w C260 t:>2&0 R261 

~ 
~60 I Ci6;t 

18 kQ ± 5% --
l/4w QltiO 

Nick Stadtfeld:jb 
Product Technical Information 

3A6 RB 12. l 





MAINTENANCE NOTES 
565/3A6/3A6 
lncompatability 

BEAVERTON 

PROBLEM 

SOLUTION 

4-19-67 

When one 3A6 is in the ALT mode and the other in CHOP mode, with 
both on the same 565 Timebase, the 3A6 in the ALT mode chops in 
coincidence with the CHOP mode 3A6. 

When the CHOP mode 3A6 is chopping, it places transients on the sync 
pulse line. When the other 3A6 is in the ALT mode the blocking oscil
lator, Q260, is sensitive to both positive and negative going pulses on 
the sync pulse I ine. It should respond only to positive going pulses. 
Sync pulses from the CHOP mode 3A6 leave via Pl l Pin 3 to a tie point 
in the 565 Timebase and out via Pin 3 Jl l to the ALT mode 3A6. 

Production Mod *l 2330. 

Modify the 3A6 by adding a germanium diode and 18 kn resistor combina
tion between C260 and the junction of D260/R260/Q260o See following 
schematic and parts list. 

Add: 152-0075-00 
Parts: 
l - Diode l 52-0075-00 Caso 
l - Resistor 18 k ± 5% _J 

~ DZ~O 

l / 4 w -, -----~ 

Nick Stadtfeld:jb 

Add: 18k ± 5% 
l/4w 

Product Technical Information 

3A6 RB 15.7 





MAINTENANCE NOTES 

3A6, EARLY SN'S: ALTERNATE SYNC PROBLEM WITH 2B67 FEN 10-23-64 
GS 10-15-64 

Some early sn 3A6's show a tendency to double-trig
ger on the alternate sync pulse from the 2B67 time
base, providing only one trace instead of two in the 
alternate mode, just as if the 3A6 weren't switching 
at all. In a marginal case, the symptom may be one 
trace dimmer than the other. 

Although the 2B67 is not recommended for use with 
the 3A6 (the 2B67 sweep-start delay is too great to 

BANDPASS SPEC REQUIREMENT 

Transistor selection is frequently necessary for the 
amplifier to meet bandpass specifications. 

Mod 8880, starting approx. sn 240 improves the 
bandpass so that the amplifier circuitry will typi
cally make 11 me bandpass and may substantially 
reduce calibration time. 

Change circuitry as follows: 

Remove R309 (220 Q) located CSD20 to feed-thru 
connector below Q314 on chassis 441-544. 

TEK 3A6 IRB 2-6-65 

be covered by a practical IO me delay line), there 
will undoubtedly be circumstances where they are 
needed to work together. Production modification 
8695 changes the 3A6 sync pulse coupling capacitor 
C 260 from 100 pf to 4 7 pf ( 281-518) to eliminate the 
double-triggering problem. Effective sn of the mod 
is 310 (tentative). 

--Geoff Gass 

GS 11-12-64 

Remove C309 (18pf) locatedCSD20tofeed-thrucon
nector below Q304. 

Add C318 (47pf, 281-518) from CSD17 to feed-thru 
connector below Q314 (in parallel with R318). 

Add C308 (47pf, 281-518) from CSD22 to feed-thru 
connector below Q304 (in parallel with R308). 

Add Cl49 (lOOpf, 281-523) across Rl49 (lOMV gain 
pot is rheostat connected). 

Add C249 (lOOpf, 281-523) across R249 (lQMV gain 
pot is rheostat connected). 





MAINTENANCE NOTES 

3A6, EARLY SN'S: ALTERNATE SYNC PROBLEM 
WITH 2B67 

Some early SN 3A6's show a tendency to 
double-trigger on the alternate sync 
pulse from the 2B67 timebase, providing 
only one trace instead of two in the 
alternate mode, just as if the 3A6 weren't 
switching at all. In a marginal case, the 
symptom may be one trace dimmer than the 
other. 

Although the 2B67 is not recommended for 
use with the 3A6 (the 2B67 sweep-start 

BANDPASS SPEC REQUIREMENT 

Transistor selection is frequently 
necessary for the amplifier to meet 
bandpass specifications. 

Mod 8880, starting approx. SN 240 
improves the bandpass so that the 
amplifier circuitry will typically make 
11 me bandpass and may substantially 
reduce calibration time. 

Change circuitry as follows: 

Remove R309 (220 ~) located CSD20 to 
feed-thru connector below Q314 on chassis 
441-544. 

Remove C309 (18 pF) located CSD20 to 
feed-thru connector below Q304. 

568 AND 567 PLUG-IN FIT PROBLEM 

The 568 and 567 have receptacles at the 
rear of the plug-in compartments that 
mate with the Amphenol digital-function 
plugs on sampling plug-ins. Those 
receptacles have been found to interfere 
with several non-digital plug-ins, and 
prevent the plug-ins from being inserted 
properly. Although non-digital plug-ins 
are not used in the 568 or 567 very often, 
they should be compatible. A quick 

Geoff Gass, 10-15-64 

delay is too great to be covered by a 
practical 10 me delay line), there will 
undoubtedly be circumstances where they 
are needed to work together. Production 
modification 8695 changes the 3A6 sync 
pulse coupling capacitor C260 from 100 pF 
to 47 pF (281-518) to eliminate the 
double-triggering problem. Effective SN 
of the mod is 310 (tentative). 

11-12-64 

Add C318 (47 pF, 281-518) from CSD17 to 
feed-thru connector below Q314 (in 
parallel with R318). 

Add C308 (47 pF, 281-518) from CSD22 to 
feed-thru connector below Q304 (in 
parallel with R308). 

Add Cl49 (100 pF, 281-523) across Rl49 
(10 mV gain pot is rheostat connected). 

Add C249 (100 pF, 281-523) across R249 
(10 mV gain pot is rheostat connected). 

John Mulvey, 8-18-67 

solution to the problem when it is 
encountered in the Field is to loosen the 
receptacle in the 568 or 567 so it may be 
moved out of the way. A better solution 
is to modify the plug-in so that its,parts 
offer no interference with the receptacle. 
The 3Al, 3A6, 3C66, and 3110 plug-ins have 
been found to be in trouble, and a 
production mod to each is in the mill. 
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SECTION 4 

MAINTENANCE 

PREVENTIVE MAINTENANCE 

Recalibration 

To insure accurate measurements, check the calibration of 
this instrument after each 500 hours of operation or every six 
months if used intermittently. Complete calibration instruc
tions are given in Section 5. 

Visual Inspection 

The Type 3A6 should be inspected occasionally for such 
defects as broken connections, broken or damaged ceramic 
strips, improperly seated tubes or transistors and heat-dam
aged parts. 

The remedy for most visible defects is obvious; however, 
particular care must be taken if heat-damaged parts are 
located. Overheating is usually only a symptom of trouble. 
For this reason, it is essential to determine the actual cause 
of overheating before the heat-damaged parts are relaced; 
otherwise, the damage may be repeated. 

Cleaning 

The Type 3A6 should be cleaned as often as operating 
conditions require. Accumulation of dirt in the instrument can 
cause overheating and component breakdown. Dirt on com
ponents acts as an insulating blanket and prevents efficient 
heat dissipation. It also provides a conduction path for 
electricity. 

To clean the interior of the Type 3A6, blow off the 
accumulated dust with dry, low-pressure air. Remove any dirt 
which remains with a soft paint brush or a cloth dampened 
with a mild detergent and water solution. A cotton-tipped 
applicator is useful for cleaning in narrow spaces or for 
cleaning ceramic terminal strips. 

The front panel of the Type 3A6 can be cleaned with a soft 
cloth dampened with a mild solution of water and detergent. 
Do not use abrasive cleaners. 

CAUTION 

Avoid the use of chemical cleaning agents which 
might damage the plastics used in this unit. Avoid 
chemicals such as benzene, toluene, xylene, 
acetone or similar solvents. 

CORRECTIVE MAINTENANCE 

Soldering 

Ceramic Terminal Strips. Solder used on the ceramic terminal 
strips should contain about 3 % silver. Ordinary tin lead 
solder can be used occasionally. Use a 40- to 75-watt 
soldering iron with a 1/ 8 " wide chisel-shaped tip . However, 
if ordinary solder is used repeatedly or if excessive heat is 

® 

applied, the solder-to-ceramic bond can be broken. 

Solder containing 3% silver is usually available locally or 
it can be purchased from Tektronix in one pound rolls; order 
by Tektronix part number 251-514. 

The following precautions should be observed when solder
ing ceramic terminal strips: 

1. Use a hot iron for a short time. Apply only enough 
heat to make the solder flow freely. 

2. Maintain a clean, properly tinned tip. 

3. Avoid putting pressure on the ceramic terminal strip. 

4. Do not attempt to fill the terminal-strip notch with 
solder; use only enough solder to cover the wires adequate
ly. 

Metal Terminals. When soldering metal terminals (e.g., 
interconnecting plug pins, switch terminals, potentiometers, 
etc.), ordinary 60/40 solder can be used. The soldering 
iron should have a 40- to 75-watt rating with a 1 /8" wide 
chisel-shaped tip. 

Observe the following precautions when soldering metal 
terminals. 

1. Apply only enough heat to make the solder flow 
freely. 

2. If a wire extends beyond the solder joint, clip the 
excess close to the joint. 

3. Apply only enough solder to form a solid connection. 
Excess solder may impair the function of the part. 

Component Replacement 

Certain parts in the instrument are easier to replace if 
a definite procedure is followed. The procedures for re
placing these parts are outlined in the following paragraphs. 

Many electrical components are mounted in a particular 
manner to reduce or control stray capacitance. Duplicate 
the original location and mounting when replacing com
ponents. When selecting replacement parts, remember that 
the physical nature of a component can affect its perform
ance at high frequencies. After repair, check the instrument 
calibration. 

NOTE 
Turn off the indicator unit power before replacing 
any components. 

Standard Parts 

All electrical and mechanical part replacements for the 
Type 3A6 can be obtained through your local Tektronix 
Field Office or representative. However, since many of the 
electronic components are standard parts, they can gen
erally be obtained locally in less time than is required to 
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order them from the factory. Before purchasing replace
ment parts, consult the Parts List for values, tolerances and 
ratings required. 

Special Parts 

In addition to the standard electronic components, some 
special parts are used in the production of the Type 3A6. 
These parts are manufactured or selected by Tektronix to 
meet specific performance requirements, or are manufactured 
for Tektronix in accordance with our specifications. Most of 
the mechanical parts used in this instrument have been 
manufactured by Tektronix. Order all of these special parts 
directly from your Tektronix Field Office or representative. 

Ceramic Terminal Strip Replacement 

A complete ceramic terminal strip assembly is shown in 
Fig. 4-1. Replacement strips (including studs) and spacers 
are supplied under separate part numbers. The old spacers 
may be reused unless they are damaged. 

After the damaged strip has been removed, place the 
undamaged spacers in the chassis holes. Then, carefully 
press the studs into the spacers until they are completely 
seated. If necessary, use a soft mallet and tap lightly, 
directly over the stud area of the strip. 

Fig. 4-1. Ceramic terminal strip assembly. 

Tubes and Transistors 

Do not replace tubes or transistors unless they are actually 
defective. If tubes or transistors are removed during routine 
maintenance, return them to their original sockets. 

Static tube- or transistor-testers are not recommended for 
locating a defective tube or transistor. These testers often 
indicate a defective component when it is operating satis
factorily in a circuit, or may fail to indicate a characteristic 
which affects circuit performance. Since dynamic testers 
check operation under simulated circuit conditions, they 
provide a better check of component operation. However, 
the best overall test of tube or transistor performance is to 
substitute a new component or one which has been pre
viously checked. 

If a tube or transistor performs satisfactorily, do not re
place it. Unnecessary replacement of components may re-
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quire recalibration of the instrument. If tubes or transistors 
are replaced, check the operation of the unit. 

Rotary Switches 

Individual wafers or mechanical parts of rotary switches 
are normally not replaced. If a switch is defective, replace 
the entire assembly. Replacement switches can be ordered 
either wired or unwired; refer to the Parts List for part 
numbers. 

TROUBLESHOOTING 

Introduction 

The following information is provided to facilitate trouble
shooting of the Type 3A6 if trouble develops. During 
troubleshooting, information contained in this section of the 
manual should be used along with information obtained 
from other sections (e.g., Schematics, Operating Instructions, 
etc.). 

Troubleshooting Aids 

Schematic Diagrams. Circuit diagrams are given on pull
out pages in Section 6. The circuit numbers for each elec
tronic component in this unit along with important voltages 
are shown on these diagrams. 

Switch wafers shown on the diagrams are coded to indi
cate the position of the wafer in the complete switch assem
bly. The number portion of the code refers to the wafer 
number counting from the front or mounting end of the 
switch toward the rear. The letters 'f' and 'R' indicate 
whether the front or rear of the wafer is used to perform 
the particular switching function. 

Wiring Color-Code. All insulated wire used in the Type 
3A6 is color-coded to facilitate circuit tracing. The widest 
color stripe identifies the first color of the code. The reg
ulated voltages supplied by the indicator unit are identified 
by the following code: white background color indicates 
positive voltage; tan, negative voltage. 

+300 volts ............. Orange-black-brown on white 

+ 125 volts ................ Brown-red-brown on white 

-12.2 volts .................. Brown-red-black on tan 

-100 volts ................ Brown-black-brown on tan 

The heater wiring is indicated by a white background 
with a blue first stripe. The remainder of the wiring in the 
Type 3A6 is color-coded to facilitate point-to-point circuit 
tracing. 

Resistor Color-Code. Some stable metal-film resistors are 
used in this instrument. These resistors can be identified by 
their gray body color. If a metal-film resistor has a value 
indicated by three significant figures and a multiplier, it will 
be color-coded according to the EIA standard. If it has 
a value indicated by four significant figures and a multi
plier, the value will be printed on the body of the resistor. 
For example, a 333 k resistor will be color-coded, but a 
333.5 k resistor will have its value printed on the resistor 
body. The color coding sequence is shown in Fig. 4-2 and 
Table 4-1. 
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1st Sig. Fig. 

2nd Sig. Fig. 

3rd Sig. Fig. 

1 Multiplier _ . 
1 01erance 

Date Code 

Fig. 4-2. Color coding of metal-film resistors. 

Composition resistors are color coded according to the 
EIA standard resistor color code. 

TABLE 4-1 

Color Code Sequence 

1st 2nd 3rd (+) ¾ 
Color Sig. Sig. 

I 
Sig. 

I 
Multiplier Toler-

Fig. Fig. Fig. ance 

Black 0 0 I 0 I 1 -
Brown 1 1 I 1 I 10 1 
Red 2 2 I 2 I 100 2 
Orange 3 3 I 3 I 1,000 -
Yellow 4 4 I 4 10,000 -
Green 5 5 5 100,000 0.50 
Blue 6 6 6 1,000,000 0.25 
Violet 7 7 7 10,000,000 0.10 
Gray 8 8 8 100,000,000 0.05 
White 9 9 9 1,000,000,000 -
Gold 0.1 5 
Silver 0.01 -

No Color 10 

Test Equipment 

The following equipment will be useful in troubleshooting 
the Type 3A6. 

1. Dynamic Transistor Tester 
Purpose: To test transistors and diodes used in the Type 

3A6. 
Description: Tektronix Type 575 Transistor-Curve Tracer. 

2. De Voltmeter 
Purpose: To check operating 'voltages in the unit. 
Description: 20,000 ohms/volt. 

3. Test Oscilloscope 

® 

Purpose: To check circuit opemtion. 
Description: Tektronix Type 561A with Type 3A75 and 

Type 2B67 plug-in units, or equivalent. 

Maintencmce - Type JA6 

4. Flexible Plug-In Extension Cable 
Purpose: Permits maximum accessibility to the Type 3A6 

while operating the unit outside of the plug-in com
partment. 

Description: 30", 24-pin. Tektronix Part No. 012-066. 

Check Front-Panel Controls 

Before proceeding with extensive troubleshooting, check 
the front-panel control settings. In addition, check the front
panel screwdriver adjustments for proper adjustment. An 
incorrect control setting can produce an apparent trouble. 
If in doubt as to the proper setting of a control or adjust
ment, see "first-Time Operation" in Section 2. 

Check indicator Unit and Time Base 

The indicator unit and time base can be checked for 
proper operation by substituting another amplifier plug-in 
unit - preferably another Type 3A6 - which is known to 
be operating properly. If the trouble persists after sub
stitution, the indicator unit or time base is defective. 

Trouble location 

If the Type 3A6 is definitely at fault, make a careful 
operational check of the unit. Note the effect that each 
front-panel control has on the symptom. Also check the 
effect of the calibration adjustments. The normal or abnor
mal operation of each control or adjustment may help 
isolate the trouble to the defective circuit. 

After the trouble has been isolated to a particular cir
cuit, perform a complete visual check of that circuit. Many 
troubles can be found most easily by visual means. If a 
visual check fails to detect the cause of trouble, check the 
tubes or transistors used in the circuit by replacing them 
with tubes or transistors known to be good (or check with 
a dynamic tester). Most of the troubles which occur result 
from tube or transistor failures. Be sure to return any tubes 
or transistors found to be good to their original sockets. 

The following procedure may aid in location of the de
fective component after the tubes or transistors have been 
found to be good. 

1. Isolate the trouble to a portion of the circuit if possible. 

2. Recheck the reaction of the front-panel controls and 
calibration adjustments on the affected circuit. 

3. Check the voltages in the circuit. Typical operating 
voltages are given on the schematic diagrams. 

4. Check waveforms in the circuit with a test oscilloscope. 

5. Check the components in the circuit (i.e., check for 
faulty capacitors, off-tolerance resistors, etc.). 
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a or amp 
BHS 
C 
cer 
cm 
comp 
cps 
crt 
CSK 
die 
div 
EMC 
EMT 
ext 
f 
F&I 
FHS 
Fil HS 
g or G 
Ge 
GMV 
h 
hex 
HHS 
HSS 
HY 
ID 
incd 
int 
k or 
kc 
m 
me 

K 

SECTION 6 
PARTS 11ST AND SCHEMATICS 

PARTS ORDERING INFORMATION 

Replacement parts are available from or through your local Tektronix Field Office. 

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 including 
any suffix, instrument type, 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 Field Office will contact you concerning any change in part number. 

ABBREVIATIONS AND SYMBOLS 

amperes 
binding head steel 
carbon 
ceramic 
centimeter 
composition 
cycles per second 
cathode-ray tube 
counter sunk 
diameter 
division 
electrolytic, metal cased 
electroyltic, metal tubular 
external 
farad 
focus and intensity 
flat head steel 
fillister head steel 
giga, or 109 

germanium 
guaranteed minimum value 
henry 
hexagonal 
hex head steel 
hex socket steel 
high voltage 
inside diameter 
incandescent 
internal 
kilohms or kilo (103) 

kilocycle 
milli, or 10-3 

megacycle 

mm 
meg or M 
met. 
µ, 
n 
Q 

OD 
OHS 
p 
PHS 
piv 
piste 
PMC 
poly 
Pree 
PT 
PTM 
RHS 
rms 
sec 
Si 
S/N 
t or T 
TD 
THS 
tub. 
v or V 
Var 
w 
w/ 
w/o 
WW 

SPECIAL NOTES AND SYMBOLS 

Part first added at this serial number. 

Part removed after this serial number. 

millimeter 
megohms or mega (106) 

metal 
micro, or 10-6 

nano, or 10-9 

ohm 
outside diameter 
oval head steel 
pico, or 10-12 

pan head steel 
peak inverse voltage 
plastic 
paper, metal cased 
polystyrene 
prec1s1on 
paper tubular 
paper or plastic, tubular, molded 
round head steel 
root mean square 
second 
silicon 
serial number 
tera, or 1012 

toroid 
truss head steel 
tubular. 
volt 
variable 
watt 
with 
without 
wire-wound 

xooo 
ooox 

*000-000 Asterisk preceding Tektronix Part Number indicates manufactured by or for Tektronix, 
or reworked or checked components. 

Use 000-000 Part number indicated is direct replacement. 

0 Internal screwdriver adjustment. 

Front-panel adjustment or connector. 
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Parts List - Type 3A6 

EXPLODED VIEW 

REF. SERI Al/ MODEL NO. Q 

NO. 
PART NO. T DESCRIPTION 

EFF. DISC. Y. 

1 366-0031-00 1 Kt'~OB, small ;ed-VARlABLE (CH 1) I I 

------ - Includes: 
213-0004-00 1 SCREW, set, 6-32 x 3/ 16 inch HSS 

2 366-0160-00 1 KNOB, large charcoal-VOLTS/DIV (CH 1) 
------ - Includes: 
213-0004-00 1 SCREW, set, 6-32 x 3/ 16 HSS 

3 366-0031 -00 1 KNOB, small red-VARIABLE (CH 2) 
------ - Includes: 
213-0004-00 1 SCREW, set, 6-32 x 3/ 16 HSS 

4 366-0160-00 1 KNOB, large charcoal-VOLTS/DIV (CH 2) 
------ - Includes: 
213-0004-00 1 SCREW, set, 6-32 x 3/ 16 HSS 

5 262-0653-00 2 SWITCH, wired-VOLTS/DIV (CHl and 2) 
------ - Each Includes: 
260-0607-00 1 SWITCH, unwired-VOLTS/DIV (CH 1 and 2) 

6 131-0182-00 1 CONNECTOR, terminal, feed thru 
------ - Mounting Hardware: (not included) 
358-0136-00 1 BUSHING, teflon 

7 131-0344-00 8 CONNECTOR, terminal, feed thru 
------ - Mounting Hardware For Each: (not included) 
358-0241 -00 1 BUSHING, teflon 

8 337-0680-00 1 SHIELD, attenuator 
------ - Mounting Hardware: (not included w/switch assembly) 
211 -0007-00 X730 1 SCREW, 4-40 x 3/ 16 inch BHS 
211 -0008-00 X730 1 SCREW, 4-40 x ¼ inch BHS 
21 0-0004-00 X730 2 LOCKWASHER, internal, #4 
21 0-0586-00 X730 2 NUT, keps, 4-40 x ¼ inch 

9 214-0456-00 10 FASTENER, press 
10 441 -0564-00 1 CHASSIS, attenuator 

------ - Mounting Hardware: (not included) 
21 0-0004-00 4 LOCKWASHER, internal, #4 
210-0406-00 4 NUT, hex, 4-40 x 3/ 16 inch 
211 -0007-00 4 SCREW, 4-40 x 3/ 16 inch BHS 

11 210-0227-00 100 1788 1 LUG, solder, SE #6 
210-0201-00 1789 1949X 1 LUG, solder, SE #4 
------ - Mounting Hardware: (not included) 
210-0406-00 1 NUT, hex, 4-40 x 3/ 16 inch 
211-0007-00 1 SCREW, 4-40 x 3/ 16 inch BHS 
------ - Mounting Hardware For Each Switch: (not included) 
210-0012-00 1 LOCKWASHER, internal, 3/s x ½ inch 
210-0413-00 l NUT, hex, %-32 x ½ inch 

12 366-0148-00 1 KNOB, small charcoal-POSITION (CH 1) 
------ - Includes: 
213-0004-00 1 SCREW, set, 6-32 x 3/ 16 inch HSS 

13 ------ - Mounting Hardware For Pot: 
210-0012-00 1 LOCKWASHER, internal, 3/s x ½ inch 
210-0413-00 1 NUT, hex, %-32 x ½ inch 
210-0840-00 1 WASHER, .390 1Dx 9/ 16 inch OD 

14 366-0148-00 1 KNOB, small charcoal-POSITION (CH 2) 
------ - Includes: 
213-0004-00 1 SCREW, set, 6-32 x 3/ 16 inch HSS 
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Parts list - Type 3A6 

EXPLODED VIEW (Cont'd) 

REF. SERIAL/ MODEL NO. Q 
PART NO. T DESCRIPTION 

NO. EFF. DISC. Y. 

15 ------ - Mounting Hardware For Pot: 
210-0012-00 1 LOCKWASHER, internal, % x ½ inch 
210-0413-00 1 NUT, hex, %-32 x ½ inch 
210-0840-00 1 WASHER, .390 ID x 9/ 16 inch OD 

16 366-0189-00 1 KNOB, small red-I NV (CH 1) NORM 
.. - .. - - - - Includes: 
213-0004-00 1 SCREW, set, 6-32 x 3/ 16 inch HSS 

17 366-0175-00 1 KNOB, medium charcoal-MODE 
------ - Includes: 
213-0004-00 1 SCREW, set, 6-32 x 3/ 16 inch HSS 

18 260-0442-00 1 SWITCH, unwired-MODE 
------ - Mounting Hardware: (not included) 
210-0012-00 1 LOCKWASHER, internal, 3/s x ½ inch 
21 0-0413-00 1 NUT, hex, 3/s-32 x ½ inch 

19 366-0109-00 1 KNOB, plug-in securing 
------ - Includes: 
213-0004-00 1 SCREW, set, 6-32 x 3/ 16 inch HSS 

20 337-0675-00 1 SHIELD, top 
------ - Mounting Hardware: (not included) 
211-0503-00 3 SCREW, 6-32 x 5/ 16 inch BHS 

21 337-0676-00 1 SHIELD, bottom 
- - - - - - - Mounting Hardware: (not included) 
211-0503-00 3 SCREW, 6-32 x 5/ 16 inch BHS 

22 337-0510-00 1 SHIELD, middle 
.. - - - - - - Mounting Hardware: (not included) 

23 210-0803-00 1 WASHER, 6Lx3/a inch 
211-0507-00 2 SCREW, 6-32 x 5/ 16 inch BHS 

24 129-0051-00 2 POST, binding, assembly 
------ - Each Includes: 
200-0182-00 1 CAP, binding post 
21 0-0011-00 1 LOCKWASHER, internal, ¼ inch 
210-0455-00 1 NUT, hex, ¼-28 x % inch 
355-0507-00 1 STEM, binding post adapter 

25 384-0615-00 4 ROD, spacer, 12¼ inches long 
------ - Mounting Hardware For Each: (not included) 
212-0044-00 1 SCREW, 8-32 x ½ inch RHS, phi I lips 

26 406-0845-00 2 BRACKET, ground 
27 333-0808-00 1 PANEL, front 
28 358-0178-00 100 3519 1 BUSHING, panel, charcoal 

358-0216-00 3520 1 BUSHING, panel, gray 
29 337-0507-00 1 SHIELD, top box 

------ - Mounting Hardware: (not included) 
211-0503-00 2 SCREW, 6-32 x 3/ 16 inch BHS 

30 337-0506-00 1 SHIELD, bottom box 
- - - .. - - - Mounting Hardware: (not included) 
211-0503-00 2 SCREW, 6-32 x 3/ 16 inch BHS 

--- --- ------ ----- ----- -- ----------- ----- --- - --------- - -------- ----- ---- ------------ ------ ----------------- - - - -------- ------ --- --- - --- -------------
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Parts List - Type 3A6 

EXPLODED VIEW (Cont'd) 

REF. SERIAL/ MODEL NO. Q 

NO. 
PART NO. T DESCRIPTION 

EFF. DISC. Y. 

31 131-0126-00 2 CONNECTOR, coaxial, chassis mounted, BNC 
210-0241-00 2 LUG, ground 

32 131-0149-00 1 CONNECTOR, chassis mounted, 24 contact 
--~--- - Mounting Hardware: (not included) 
210-0004-00 1 LOCKWASHER, internal, #4 
210-0201-00 1 LUG, solder, SE #4 
210-0406-00 2 NUT, hex, 4-40 x 3/ 16 inch 
211-0008-00 2 SCREW, 4-40 x ¼ inch BHS 

33 131-0182-00 7 CONNECTOR, terminal, feed thru 
------ - Mounting Hardware For Each: (not included) 
358-0136-00 1 BUSHING, teflon 

34 131-0235-00 1 CONNECTOR, terminal 
------ - Mounting Hardware: (not included) 
358-0136-00 1 BUSHING, teflon 

35 136-0015-00 2 SOCKET, STM9G 
------ - Mounting Hardware For Each: (not included) 
213-0044-00 2 SCREW, thread forming, 5-32 x 3/ 16 inch PHS 

36 136-01 01-00 4 SOCKET, 5 pin 
------ - Mounting Hardware For Each: (not included) 
213-0055-00 2 SCREW, thread forming, 2-56 x 3/ 16 inch PHS 

37 136-017 4-00 2 SOCKET, 9 pin 
------ - Mounting Hardware For Each: (not included) 
213-0044-00 2 SCREW, thread forming, 5-32 x 3/ 16 inch PHS 

38 136-0181-00 22 SOCKET, transistor, 3 pin 
------ - Mounting Hardware For Each: (not included) 
354-0234-00 1 RING, mounting 

39 214-0052-00 1 FASTENER, right, with stop 
------ - Mounting Hardware (not included) 
210-0004-00 2 LOCKWASHER, internal, #4 
210-0406-00 2 NUT, hex, 4-40 x 3/ 16 inch 

40 214-027 6-00 2 SPRING, ground 
------ - Mounting Hardware For Each: (not included) 
210-0006-00 1 LOCKWASHER, internal, #6 
210-0407-00 1 NUT, hex, 6-32 x ¼ inch 
211-0504-00 1 SCREW, 6-32 x ¼ inch BHS 

41 343-0089-00 2 CLAMP, cable, delrin 
42 351-0037-00 1 GUIDE, delrin 

------ - Mounting Hardware: (not included) 
210-0004-00 1 LOCKWASHER, internal, #4 
210-0406-00 1 NUT, hex, 4-40 x 3/ 16 inch 
211-0013-00 1 SCREW, 4-40 x % inch RHS 

43 358-0075-00 2 BUSHING, ¼-32 x .295 inch long 
44 387-0647-00 1 PLATE, rear 
45 387-0660-00 1 PLATE, front 
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REF. 
NO. 

46 

47 

48 

49 

50 

51 

52 
53 
54 
55 
56 
57 

58 

59 

60 
61 
62 
63 

64 
. 
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PART 
NO. 

406-814 

211-507 
426-121 

361-007 
441-544 

211-507 
211-538 

210-413 
210-840 
376-011 

213-048 
352-067 

210-406 
211-031 
378-541 
348-002 
348-004 
348-005 
384-246 
260-448 

210-406 
406-800 

211-504 
406-949 

210-004 
210-406 
406-918 
260-447 
384-304 
210-204 

213-044 
210-201 

213-044 

SERIAL/MODEL NO. ~ 
DISC. EFF. Y. 

2 
1 

2 
3 

2 
2 

1 
1 
1 
1 
5 
1 
1 
2 

2 
1 

2 
1 

2 
2 
1 
1 
1 
3 

1 
4 

EXPLODED VIEW (Cont'd) 

DESCRIPTION 

BRACKET, pot 
Mounting Hardware: (not included) 
SCREW, 6-32 x 5/ 16 inch BHS 

HOLDER, toroid, nylon 
Mounting Hardware: (not included) 
SP ACER, nylon 

CHASSIS 
Mounting Hardware: (not included) 
SCREW, 6-32 x 5/i.6 inch BHS 
SCREW, 6-32 x 5/ 16 inch FHS, phillips 

Mounting Hardware For Pot: 
NUT, hex, %-32 x ½ inch 
WASHER, .390 ID x 9/ 16 inch OD 
COUPLING, insulating, nylon 

Includes: 
SCREW, set, 4-40 x 1/8 inch HSS 

HOLDER, single 
Mounting Hardware For Each: (not included) 
NUT, hex, 4-40 x 3/ 16 inch 
SCREW, 4-40 x 1 inch FHS 

FILTER, lens, neon light 
GROMMET, rubber, ¼ inch 
GROMMET, rubber, % inch 
GROMMET, rubber, ½ inch 
ROD, extension 
SWITCH, unwired -AC-DC-GND (CH 1 and 2) 

Mounting Hardware For Each: (not included) 
NUT, hex, 4-40 x 3/M inch 

BRACKET, switch, slide 
Mounting Hardware: (not included) 
SCREW, 6-32 x ¼ inch BHS 

BRACKET, switch, slide 
Mounting Hardware: (not included) 
LOCKWASHER, internal, #4 
NUT, hex, 4-40 x 3/ 16 inch 

BRACKET, slide, switch, actuator 
SWITCH, unwired - TRIGGER 
ROD, extension, with knob 
LUG, solder, DE #4 

Mounting Hardware For Each: (not included) 
SCREW, thread cutting, 5-32 x 3/ 16 inch PHS, phillips 

LUG, solder, SE #4 
Mounting Hardware For Each: (not included) 
SCREW, thread cutting, 5-32 x 3/ 16 inch PHS, phillips 

® 



Parts List - Type 3A6 

EXPLODED VIEW (Cont'd) 

REF. SERIAL/ MODEL NO. Q 
PART NO. T DESCRIPTION 

NO. EFF. DISC. Y. 

65 - - - - - - - Mounting Hardware For Miniature Pot: 
210-0583-00 1 NUT, hex, ¼-32 x 5/ 1,6 inch 
210-0940-00 1 WASHER, ¼ ID x % inch OD 

66 210-0259-00 6 LUG, solder, #2 
- - - - - - - Mounting Hhardware For Each: (not included) 
213-0055-00 1 SCREW, thread forming, 2-32 x 3/ 16 inch UHS 

67 ------ - Mounting Hardware For Coil: 
213-0088-00 1 SCREW, thread forming, #4 x ¼ inch PHS 

68 ------ - Mounting Hardware For Miniature Pot: 
210-0223-00 1 LUG, solder, ¼ inch hole 
210-0583-00 1 NUT, hex, ¼-32 x 5/ 1,6 inch 

69 - - - - - - - Mounting Hardware For Coil: 
213-0054-00 1 SCREW, thread cutting, 6-32 x 5/ 1,6 inch PHS 

70 - - - - - - - Mounting Hardware For 10 Watt Resistor: 
210-0203-00 1 LUG, solder, SE #6 long 
210-0478-00 1 NUT, hex, 5/,. 6 x 21/ 32 inch long 
210-0601-00 1 EYELET 
211-0538-00 1 SCREW, 6-32 x 51,,6 inch FHS 100° CSK 
211-0553-00 1 SCREW, 6-32 x 1-½ inches RHS 

71 ------ . Mounting Hardware For 5 Watt Resistor: 
210-0478-00 1 NUT, hex, 5/ 1,6 x 21/ 32 inch long 
211-0507-00 1 SCREW, 6-32 x 5/ 16 inch BHS 
211-0544-00 1 SCREW, 6-32 x ¾ inch THS 

72 343-0006-00 2 CLAMP, cable, ½ inch plastic 
- - - - - - . Mounting hardware For Each: (not included) 
210-0457-00 1 NUT, keps, 6-32 x 5/ 16 inch 
210-0803-00 1 WASHER, 6L x % inch 
211-0538-00 1 SCREW, 6-32 x 5/ 1,6 inch FHS 

73 119-0033-00 1 DELAY LINE ASSEMBLY 
------ - Includes: 
131-0272-00 2 CONNECTOR, cable 
200-0568-00 1 COVER, delay line 
210-0457-00 1 NUT, keps, 6-32 x 5/ 16 inch 
211-0507-00 2 SCREW, 6-32 x 5/ 16 inch BHS 
211-0503-00 1 SCREW, 6-32 x 3/ 16 inch, PHS 
211-0529-00 1 SCREW, 6-32 x 1-¼ inches BHS 
343-0108-00 1 CLAMP, delay line 
- - - - - - . Mounting Hardware: (not included) 
211-0504-00 4 SCREW, 6-32 x ¼ inch BHS 
213-0104-00 1 SCREW, thread forming, #6 x % inch THS 

74 124-0087-00 1 STRIP, ceramic, ¾ inch x 3 notches 
- - - - - - . Includes: 
355-0046-00 1 STUD, nylon 
- - - - - - - Mounting Hardware: (not included) 
361-0007·00 1 SPACER, nylon 
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Parts List - Type 3A6 

EXPLODED VIEW (Cont'd) 

REF. SERIAL/ MODEL NO. Q 
PART NO. T DESCRIPTION 

NO. EFF. DISC. Y. 

75 124-0118-00 1 STRIP, ceramic, 1 notch 
------ - Includes: 
355-0046-00 1 STUD, nylon 
------ - Mounting Hardware: (not included) 
361-0009-00 1 SPACER, nylon 

76 124-0145-00 4 STRIP, ceramic, 7/ 16 inch x 20 notches 
------ - Each Includes: 
355-0046-00 2 STUD, nylon 
------ - Mounting Hardware For Each: (not included) 
361-0009-00 2 SPACER, nylon 

77 124-0146-00 14 STRIP, ceramic, 7/ 16 inch x 16 notches 
------ - Each Includes: 
355-0046-00 2 STUD, nylon 
- - - - - - - Mounting Hardware For Each: (not included) 
361-0009-00 2 SPACER, nylon 

78 179-087 4-00 1 CABLE, harness, chassis 
79 179-0875-00 1 CABLE, harness, calibrator 
80 337-0650-00 1 SHIELD, RF 
81 136-0181-00 100 114 2 SOCKET, 3 pin, transistor 

136-0182-00 115 2 SOCKET, 4 pin transistor 
------ - Mounting Hardware For Each: (not included w/socket) 
354-0234-00 1 RING, locking, transistor socket 

STANDARD ACCESSORIES 
070-0419-00 2 MANUAL, instruction {not shown) 
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TYPE 3A6 

CHANGE TO:: 

6-9 

Bl50 

B250 

INSTRUCTION MANUAL 

TENT SN 5780 

ELF.CTRICAL PARTS LIST CORRECTION 

150-0030-00 

150-0030-00 

NE-2V 

NE-2V 

This insert is placed in its appropriate 
position in your Product Reference Book 
and printed on colored paper to expedite 
retrieval. In a standard manual, it 
will be filed at the back of the manual. 

Ml2,738/368 
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ELECTRICAL PARTS 

Values are fixed unless marked Variable. 

Ckt. No. 

B113 
B150 
B213 
B250 

Tektronix 
Part No. 

150-027 
Use 150-025 

150-027 
Use 150-025 

Neon, NE-23 
Neon, NE-2E 
Neon, NE-23 
Neon, NE-2E 

Tolerance +20% unless otherwise indicated. 

Description 

Bulbs 

Capacitors 

Tolerance of all electrolytic capacitors as follows (with exceptions): 

3V- 50V = -10%, +250% 

51 V - 350V = -10%, +100% 

351 V - 450 V = -10%, + 50% 

Cl0l *285-609 0.1 µ,f PTM 
C102 281-0626-00 3.3 pf Cer 
C103A 281-501 4.7 pf Cer 
C103B 281-103 1.8-13 pf Air 
C103C 281-103 1.8-13 pf Air 
C103D 281-541 6.8 pf Cer 

C105A 281-501 4.7 pf Cer 
C105B 281-103 1.8-13 pf Air 
C105C 281-101 1.5-9.1 pf Air 
C105E 281-503 8 pf Cer 
C107A 281-509 15 pf Cer 

C107B 281-103 1.8-13 pf Air 
C107C 281-101 1.5-9. l pf Air 
C107E 281-513 27 pf Cer 
C109A 281-509 15 pf Cer 
C109B 281-103 1.8-13 pf Air 

C109C 281-101 1.5-9.1 pf Air 
C109E 283-541 500 pf Mica 
Cll0 281-509 15 pf Cer 
Clll 281-103 1.8-13 pf Air 
C112 281-101 1.5-9.1 pf Air 

Cl13 283-068 0.01 pJ Cer 
C114 281-500 2.2 pf Cer 
Cll5 283-057 0.1 µ,f Cer 
C123 283-003 0.01 µ,f Cer 
C125 283-003 0.01 µ,f Cer 

:ID 

UNCAL 

UNCAL 

Var 
Var 

Var 
Var 

Var 
Var 

Var 

Var 

Var 
Var 

Parts list - Type 3A6 

S/N Range 

600 V 10% 
500v 5% X1950-up 
500 V +1 pf 

500 V 10% 

500 V +1 pf 

500 V +0.5 pf 
500 V 10% 

500v 
500 V 10% 

500 V 10% 
500v 10% 

500v 
500v +0.5 pf 
200 V 

150 V 

150v 
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Parts list - Type 3A6 

Capacitors (Cont'd} 

Tektronix 
Ckt. No. Part No. Description S/N Range 

C132 283-0059-00 l /Lf Cer 25 V X1650-up 
(137 281-549 68 pf Cer 500 V 10% 
Cl49 281-523 100 pf Cer 350 V X240-up 
Cl72 283-003 0.01 /Lf Cer 150 V 

(201 *285-609 0.1 /Lf PTM 600 V 10% 
(202 281-0626-00 3.3 pf Cer 500 V 5% Xl 950-up 
C203A 281-501 4.7 pf Cer 500v +1 pf 

C203B 281-103 1.8-13 pf Air Var 
C203C 281-103 l.8-13 pf Air Var 
C203D 281-541 6.8 pf Cer 500 V 10% 
C205A 281-501 4.7 pf Cer 500 V +1 pf 
C205B 281-103 1.8-13 pf Air Var 
C205C 281-101 1.5-9.1 pf Air Var 

C205E 281-503 8 pf Cer 500 V +0.5 pf 
C207A 281-509 15 pf Cer 500v 10% 
C207B 281-103 1.8-13 pf Air Var 
C207C 281-101 1.5-9.l pf Air Var 
C207E 281-513 27 pf Cer 500 V 

C209A 281-509 15 pf Cer 500 V 10% 

(2098 281-103 1.8-13 pf Air Var 
C209C 281-101 1.5-9.1 pf Air Var 
C209E 283-541 500 pf Mica 500 V 10% 
(210 281-509 15 pf Cer 500 V 10% 
C211 281-103 1.8-13 pf Air Var 
(212 281-101 l.5-9.1 pf Air Var 

C213 283-068 0.01 /Lf Cer 500 V 

C214 281-500 2.2 pf Cer 500 V +0.5 pf 
(215 283-057 0.1 /Lf Cer 200 V 

(223 283-003 0.01 /Lf Cer 150 V 

(225 283-003 0.01 /Lf Cer 150 V 

(232 283-0059-00 1 /Lf Cer 25 V Xl650-up 

(237 281-549 68 pf Cer 500 V 10% 
(249 281-523 100 pf Cer 350 V X240-up 
(260 Use 281-518 47 pf Cer 500 V 

(262 283-051 0.0033 /Lf Cer 100 V 

(263 283-003 0.01 /Lf Cer ]50 V 

(265 283-057 0.1 /Lf Cer 200 V 

(269 283-003 0.01 µ.f Cer 150 V 

(271 281-513 27 pf Cer 500 V 

C277 281-523 100 pf Cer 350 V 

(287 281-523 100 pf Cer 350 V 

(291 283-003 0.01 /Lf Cer 150 V 

C300 281-621 12 pf Cer 500 V 1% 
(303 281-622 47 pf Cer 500 V 1% 
(305 281-546 330 pf Cer 500 V 10% 
(307 281-575 39 pf Cer 500 V 1% 
C308 281-518 47 pf Cer 500 V 10% X240-up 

C309 281-542 18 pf Cer 500 V 100-239X 
(318 281-518 47 pf Cer 500 V X240-up 
(321 281-564 24 pf Cer 500 V 5% 
(331 281-564 24 pf Cer 500 V 5% 
(345 283-000 0.001 µ.f Cer 500 V 

C364 283-003 0.01 /Lf Cer 150 V 
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Parts List - Type 3A6 

Capacitors (Cont'd) 

Tektronix 
Ckt. No. Part No. Description S/N Range 

C379 283-026 0.2 pJ Cer 25v 
C381 283-003 0.01 p,f Cer 150 V 

C383 283-003 0.01 p,f Cer 150 V 

C385 283-006 0.02 p,f Cer 600v 
C393 283-003 0.01 p,f Cer 150v 

C395 281-0605-00 200 pf Cer 500v X1810-up 
C407 281-501 4.7 pf Cer 500 V +1 pf 
C413 283-003 0.01 p,f Cer 150v 
C421 283-002 0.01 p,f Cer 500v 
C445 281-538 1 pf Cer 500 V 100-2539X 

C447 283-003 0.01 p,f Cer 150 V 

C451 283-003 0.01 p,f Cer ]50 V 

C452 283-026 0.2 p,f Cer 25v 
C453 290-134 22 p,f EMT 15 V 

C457 283-004 0.02 p,f Cer 150 V 

C458 283-003 0.01 p,f Cer 150v 
C461 283-059 1 p,f Cer 25v 
C462 283-003 0.01 p,f Cer 150 V 

Diodes 

D130 Use * 152-0185-00 Silicon Replaceable by 1 N3605 
D131 Use *152-0185-00 Silicon Replaceable by 1 N3605 
D132 152-008 Germanium 
D140 Use *152-0185-00 Silicon Replaceable by 1 N3605 
D155 152-141 Silicon 1N3605 

D156 152-141 Silicon 1N3605 
D157 152-141 Silicon 1 N3605 
D158 152-141 Silicon 1N3605 
D230 Use *152-0185-00 Silicon Replaceable by 1 N3605 
D231 Use *152-0185-00 Silicon Replaceable by 1 N3605 

D232 152-008 Germanium 
D240 Use *152-0185-00 Silicon Replaceable by 1 N3605 
D255 152-141 Silicon 1N3605 
D256 152-141 Silicon 1N3605 
D257 152-141 Silicon 1N3605 

D258 152-141 Silicon 1N3605 
D259 *152-0075-00 Germanium Tek Spec X4160-up 
D260 Use *152-0185-00 Silicon Replaceable by 1 N3605 
D263 Use *152-0185-00 Silicon Replaceable by 1 N3605 
D267 *152-061 Silicon Tek Spec 
D278 Use *152-0185-00 Silicon Replaceable by 1 N3605 

D288 Use *152-0185-00 Silicon Replaceable by 1 N3605 
D365 Use *152-0185-00 Silicon Replaceable by 1 N3605 
D375 Use *152-0185-00 Silicon Replaceable by 1 N3605 
D379 152-024 Zener 1N3024B 1 w, 15v, 5% 
D423 Use *152-0185-00 Silicon Replaceable by 1 N3605 
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Parts List - Type 3A6 

Diodes (Cont'd) 

Tektronix 
Ckt. No. Part No. Description S/N Range 

D424 Use *152-0185-00 Silicon Replaceable by l N3605 
D425 Use *152-0185-00 Silicon Replaceable by l N3605 
D447 152-031 Zener 1N718A ¼ w, 15v, 5% 100-5039 
D447 152-0243-00 Zener 1N965B 0.4w, 15v, 5% 5040-up 
D451 152-057 Zener 1N3807B 1 w, 56v, 5% 100-4495 
D451 152-0264-00 Zener UZ756 3 w, 56v, 5% 4496-up 

Inductors 

LR103 *108-283 0.13 µh (wound on a 43 n resistor) 
LR105 *l 08-286 0.17 µh (wound on a 36 n resistor) 
LR107 *108-283 0.13 µh (wounr:I on a 43 n resistor) 
Ll60 *108-072 0.75 µh 
Ll70 *108-072 0.75 µh 

LR203 *108-283 0.13 µh (wound on a 43 n resistor) 
LR205 *108-286 0.17 µh (wound on a 36 n resistor) 
LR207 *108-283 0.13 µh [wound on a 43 n resistor) 
L319 *119-033 Delay Line Assy 
L344 *108-253 7.8µ,h 

L354 *108-253 7.8µ,h 
L379 *108-200 40 µh 
L384 *114-151 35-50 µh Var Core 276-511 
L394 *114-151 35-50 µh Var Core 276-511 
L452 *108-016 29 µh 
L462 108-245 3.9 µh 

Transistors 

Q133 151-107 2N967 
Q134 Use 151-131 2N964 
Q143 151-107 2N967 
Ql44 Use 151-131 2N964 
Ql64 151-076 2N2048 

Ql74 151-076 2N2048 
Q233 151-107 2N967 
Q234 Use 151-131 2N964 
Q243 151-107 2N967 
Q244 Use 151-131 2N964 

Q260 151-063 2N2207 
Q263 151-063 2N2207 
Q275 151-076 2N2048 
Q285 151-076 2N2048 
Q304 151-107 2N967 

Q314 151-107 2N967 
Q324 151-107 2N967 
Q334 151-107 2N967 
Q364 151-107 2N967 
Q374 151-107 2N967 

Q404 151-076 2N2048 
Q414 151-076 2N2048 
Q433 151-107 2N967 
Q444 *151-121 Selected from TAl 938 
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Parts List - Type 3A6 

Resistors 

Tektronix 
Ckt. No. Part No. Description S/N Range 

Resistors are fixed, composition, + 10% unless otherwise indicated. 

Rl0l 302-100 10n ½w 
R103C 322-643 600 k ¼w Pree 1 % 100-3499 
R103C 322-0643-01 600 k ¼w Pree ½% 3500-up 
Rl03E 322-644 666.6 k ¼w Pree 1% 100-3499 
R103E 322-0644-01 666.6 k ¼w Pree ½% 3500-up 

R105C 322-620 800 k ¼w Pree 1% 100-3499 
Rl05C 322-0620-01 800 k ¼w Pree ½% 3500-up 
R105E 322-614 250 k ¼w Pree 1 % 100-3499 
R105E 322-0614-01 250 k ¼w Pree ½% 3500-up 
R107C 322-621 900 k ¼w Pree 1% 100-3499 

Rl07C 322-0621-01 900 k ¼w Pree ½% 3500-up 
R107E 322-608 111 k ¼w Pree 1% 100-3499 
Rl07E 322-1389-01 111 k ¼w Pree ½% 3500-up 
R109A 315-101 100n ¼w 5% 
Rl09C 322-624 990 k ¼w Pree 1% 100-3499 

Rl09C 322-0624-01 990 k ¼w Pree ½% 3500-up 
Rl09D 315-510 51 n ¼w 5% 
Rl09E 322-605 10.1 k ¼w Pree 1% 100-3499 
Rl09E 322-1289-01 10.1 k ¼w Pree ½% 3500-up 
R109F 316-150 15n ¼w 

Rll0 315-470 47n ¼w 5% 
Rl 11 322-481 l meg ¼w Pree 1% 100-3499 
Rl 11 322-0481-01 1 meg ¼w Pree ½% 3500-up 
Rll3 315-105 1 meg ¼w 5% 
R114 316-101 lO0n ¼w 

R115 302-221 220n ½w 
R116 301-562 5.6 k ½w 5% 
R119 311-321 2 x 500 k Var CH 1 DC BAL 
R120 316-335 3.3 meg ¼w 
R121 302-274 270 k ½w 

R123 316-182 1.8 k ¼w 
R124 316-101 100n ¼w 
R125 316-101 100n ¼w 
R126 301-562 5.6 k ½w 5% 
Rl31 316-0103-00 10 k ¼w Xl650-up 

R132 316-0472-00 4.7 k ¼w X1650-up 
Rl33 301-431 430n ½w 5% 
R134 315-391 390n ¼w 5% 
R135 322-224 2.1 k ¼w Pree 1% 
R137 316-470 47n ¼w 
R138 315-391 390!1 ¼w 5% 

R139t *311-319 375n Var CH 1 VARIABLE 
R142 322-210 1.5k ¼w Pree 1% 
R143 301-431 430n ½w 5% 
R144 315-391 390!1 ¼w 5% 
R145 322-224 2.1 k ¼w Pree 1% 

·tFurnished as a unit with SW150. 
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Parts List - Type 3A6 

Resistors (Cont'd) 

Tektronix 
Ckt. No. Part No. Description S/N Range 

R147 311-258 1000 Var CH 1 20MV GAIN 
R148 316-680 680 ¼w 
R149 311-258 100 o Var CH 1 l0MV GAIN 
R150 316-104 100 k 1/4W 
R151 302-683 68 k ½w 
R152 301-163 16 k ½w 5% 

Rl53 311-114 2x250k Var CH l POSITION 
Rl54 302-683 68 k ½w 
Rl60 316-221 2200 ¼w 
R164 315-622 6.2 k 1/.,,w 5% 
Rl67 322-617 47.7 o ¼w Pree 1% 
R170 316-221 2200 ¼ 

R171 311-448 20k Var CH 1 TRIG DC LEVEL 
R172 316-333 33 k ¼w 
R174 315-622 6.2 k ¼w 5% 
R201 302-100 100 ½w 
R203C 322-643 600 k ¼w Pree 1% 100-3499 
R203C 322-0643-01 600 k ¼w Pree ½% 3500-up 

R203E 322-644 666.6 k ¼w Pree 1% 100-3499 
R203E 322-0644-01 666.6 k ¼w Pree ½% 3500-up 
R205C 322-620 800 k ¼w Pree 1% 100-3499 
R205C 322-0620-01 800 k ¼w Pree ½% 3500-up 
R205E 322-614 250 k ¼w Pree 1% 100-3499 
R205E 322-0614-01 250 k ¼w Pree ½% 3500-up 

R207C 322-621 900 k ¼w Pree 1% 100-3499 
R207C 322-0621-01 900 k ¼w Pree ½% 3500-up 
R207E 322-608 111 k ¼w Pree 1% 100-3499 
R207E 322-1389-01 111 k ¼w Pree ½% 3500-up 
R209A 315-101 1000 ¼w 5% 
R209C 322-624 990 k ¼w Pree 1% 100-3499 

R209C 322-0624-01 990 k ¼w Pree ½% 3500-up 
R209D 315-510 51 o ¼w 5% 
R209E 322-605 10.1 k ¼w Pree 1% 100-3499 
R209E 322-1289-01 10.1 k ¼w Pree ½% 3500-up 
R209F 316-150 150 ¼w 
R210 315-470 470 ¼w 5% 

R211 322-481 l meg ¼w Pree 1% 100-3499 
R211 322-0481-01 1 meg ½w Pree ½% 3500-up 
R213 315-105 1 meg ¼w 5% 
R214 316-101 1000 ¼w 
R215 302-221 2200 ½w 
R216 301-562 5.6 k ½w 5% 

R219 311-321 2x500k Var CH 2 DC BAL 
R220 316-335 3.3 meg ¼w 
R221 302-274 270 k ½w 
R223 316-182 1.8 k ¼w 
R224 316-101 100 o ¼w 

R225 316-101 1000 ¼w 
R226 301-562 5.6 k ½w 5% 
R231 316-0103-00 10 k ¼w X1650-up 
R232 316-0472-00 4.7 k ¼w X1650-up 
R233 301-431 4300 ½w 5% 
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Parts List - Type 3A6 

Resistors (Cont'd) 

Tektronix 
Ckt. No. Part No. Description S/N Range 

R234 315-391 3900 ¼w 5% 
R235 322-224 2.1 k ¼w Pree 1% 
R237 316-470 470 ¼w 
R238 315-391 3900 ¼w 5% 
R239t *311-319 3750 Var CH 2 VARI ABLE 
R242 322-210 1.5 k ¼w Pree 1% 

R243 301-431 4300 ½w 5% 
R244 315-391 3900 1/4 W 5% 
R245 322-224 2.1 k ¼w Pree 1% 
R247 311-258 1000 Var CH 2 20 MV GAIN 
R248 316-680 680 ¼w 
R249 311-258 1000 Var CH 2 lOMV GAIN 

R250 316-104 100 k ¼w 
R251 302-683 68 k ½w 
R252 301-163 16 k ½w 5% 
R253 311-114 2x250k Var CH 2 POSITION 
R254 302-683 68 k ½w 
R259 315-0183-00 18 k ¼w 5% X4160-up 
R260 316-102 1 k ¼w 

R261 315-221 2200 ¼w 5% 
R262 315-682 6.8 k 1;,. w 5% 
R263 302-470 470 ½w 
R264 316-102 1 k ¼w 
R265 301-822 8.2 k ½w 5% 
R266 316-331 3300 ¼w 

R267 303-822 8.2 k lw 5% 
R268 301-183 18 k ½w 5% 
R269 316-101 1000 ¼w 
R271 302-103 10 k ½w 
R273 301-202 2k ½w 5% 

R275 301-202 2k ½w 5% 
R276 322-287 9.53 k ¼w Pree 1% 
R277 322-239 3.01 k ¼w Pree 1% 
R278 322-155 4020 ¼w Pree 1% 
R279 322-171 5900 ¼w Pree 1% 

R285 301-202 2k ½w 5% 
R286 322-287 9.53 k ¼w Pree 1% 
R287 322-239 3.01 k ¼w Pree 1% 
R288 322-155 4020 ¼w Pree 1% 
R289 322-171 5900 ¼w Pree 1 % 

R291 302-100 10 o ½w 
R292 315-152 1.5 k ¼w 5% 
R293 322-207 1.4 k ¼w Pree 1 % 
R294 322-207 1.4 k ¼w Pree 1% 
R300 322-201 1.21 k ¼w Pree 1% 

R301 323-330 26.7 k ½w Pree 1% 
R302 322-123 1870 %w Pree 1 % 
R303 322-218 1.82 k ¼w Pree 1% 
R304 322-123 1870 1/4 W Pree 1% 
R305 315-273 27 k ¼w 5% 

tFurnished as a unit with SW250. 

© 6-15 



Parts List-Type 3A6 

Resistors (Cont'd) 

Tektronix 
Ckt. No. Part No. Description S/N Range 

R306 322-130 221 o ¼w Pree 1% 
R307 322-297 12.1 k ¼w Pree 1% 
R308 322-089 82.50 ¼w Pree 1% 
R309 315-221 2200 ¼w 5% 101-239X 
R311 323-330 26.7 k ½w Pree 1% 

R312 322-123 1870 ¼w Pree 1% 
R314 322-123 1870 ¼w Pree 1% 
R318 322-089 82.50 ¼w Pree 1% 
R320 322-051 33.20 ¼w Pree 1% 
R321 322-068 49.90 ¼w Pree 1% 

R322 322-251 4.02 k ¼w Pree 1% 
R324 322-151 3650 ¼w Pree 1% 
R326 322-147 3320 ¼w Pree 1% 
R330 322-051 33.20 ¼w Pree 1% 
R331 322-068 49.90 ¼w Pree 1% 

R332 322-251 4.02 k ¼w Pree 1% 
R334 322-151 3650 ¼w Pree 1% 
R341 316-470 470 ¼w 
R344 322-200 1.18 k ¼w Pree 1% 
R345 316-101 100 o ¼w 

R346 311-323 1.5 k Var OUTPUT DC LEVEL 
R347 322-154 392 o ¼w Pree 1% 
R348 305-682 6.8 k 2w 5% 
R349 322-209 1.47k ¼w Pree 1% 
R351 316-470 470 ¼w 

R354 322-200 1.18 k ¼w Pree 1% 
R357 322-154 3920 ¼w Pree 1% 
R358 305-682 6.8 k 2w 5% 
R361 316-470 470 ¼w 
R364 308-077 1 k 3w WW 

R366 301-622 6.2 k ½w 5% 
R371 316-470 470 ¼w 
R376 301-622 6.2 k ½w 5% 
R377 308-251 2560 5w WW 5% 
R380 316-470 470 ¼w 

R381 316-470 470 ¼w 
R383 302-274 270 k ½w 
R384 *310-596 1.5 k 8w Pree 1% 
R385 308-289 8200 10w WW 5% 
R386 322-097 1000 ¼w Pree 1% 

R387 303-620 620 1 w 5% 
R389 311-383 150 o Var CALIB 
R390 316-470 470 ¼w 
R393 302-274 270 k ½w 
R394 *310-596 1.5 k 8w Pree 1% 
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Parts List - Type 3A6 

Resistors (Cont'd) 

Tektronix 
Ckt. No. Part No. Description S/N Range 

R234 315-391 3900 ¼w 5% 
R235 322-224 2.1 k ¼w Pree 1% 
R237 316-470 470 ¼w 
R238 315-391 3900 1/4 W 5% 
R239t *311-319 3750 Var CH 2 VARI ABLE 
R242 322-210 1.5 k ¼w Pree 1% 

R243 301-431 4300 ½w 5% 
R244 315-391 390n ¼w 5% 
R245 322-224 2.1 k ¼w Pree 1% 
R247 311-258 100n Var CH 2 20 MV GAIN 
R248 316-680 680 ¼w 
R249 311-258 100n Var CH 2 10 MV GAIN 

R250 316-104 100 k ¼w 
R251 302-683 68 k ½w 
R252 301-163 16 k ½w 5% 
R253 311-114 2 x 250 k Var CH 2 POSITION 
R254 302-683 68 k ½w 
R260 316-102 1 k 1/;.W 

R261 315-221 220n 1/,iw 5% 
R262 315-682 6.8 k ¼w 5% 
R263 302-470 47n ½w 
R264 316-102 1 k ¼w 
R265 301-822 8.2 k ½w 5% 
R266 316-331 330n ¼w 

R267 303-822 8.2 k 1 w 5% 
R268 301-183 18 k ½w 5% 
R269 316-101 100 o ¼w 
R271 302-103 10 k ½w 
R273 301-202 2k ½w 5% 

R275 301-202 2k ½w 5% 
R276 322-287 9.53 k ¼w Pree 1% 
R277 322-239 3.01 k ¼w Pree 1% 
R278 322-155 4020 ¼w Pree 1% 
R279 322-171 5900 ¼w Pree 1% 

R285 301-202 2k ½w 5% 
R286 322-287 9.53 k ¼w Pree 1% 
R287 322-239 3.01 k ¼w Pree 1% 
R288 322-155 4020 ¼w Pree 1% 
R289 322-171 5900 ¼w Pree 1% 

R291 302-100 10n ½w 
R292 315-152 1.5 k ¼w 5% 
R293 322-207 1.4 k ¼w Pree 1% 
R294 322-207 1.4 k ¼w Pree 1% 
R300 322-201 1.21 k ¼w Pree 1% 

R301 323-330 26.7 k ½w Pree 1% 
R302 322-123 187 n ¼w Pree 1% 
R303 322-218 1.82 k ¼w Pree 1% 
R304 322-123 187n ¼w Pree 1% 
R305 315-273 27 k ¼w 5% 

tFurnished as a unit with SW250. 
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Parts List - Type 3A6 

Resistors (Cont'd) 

Tektronix 
Ckt. No. Part No. Description S/N Range 

R306 322-130 221 o ¼w Pree 1% 
R307 322-297 12.l k ¼w Pree 1% 
R308 322-089 82.50 ¼w Pree 1% 
R309 315-221 2200 ¼w 5% 101-239X 
R311 323-330 26.7 k ½w Pree 1% 

R312 322-123 187 o ¼w Pree 1% 
R314 322-123 1870 ¼w Pree 1% 
R318 322-089 82.50 ¼w Pree 1% 
R320 322-051 33.20 ¼w Pree 1% 
R321 322-068 49.90 1/4W Pree 1% 

R322 322-251 4.02 k ¼w Pree 1% 
R324 322-151 3650 ¼w Pree 1% 
R326 322-147 3320 ¼w Pree 1% 
R330 322-051 33.20 ¼w Pree 1% 
R331 322-068 49.90 ¼w Pree 1% 

R332 322-251 4.02 k ¼w Pree 1% 
R334 322-151 3650 ¼w Pree 1% 
R341 316-470 470 ¼w 
R344 322-200 1.18 k ¼w Pree 1% 
R345 316-101 1000 ¼w 

R346 311-323 1.5 k Var OUTPUT DC LEVEL 
R347 322-154 3920 ¼w Pree 1% 
R348 305-682 6.8 k 2w 5% 
R349 322-209 1.47 k ¼w Pree 1% 
R351 316-470 470 ¼w 

R354 322-200 1.18 k ¼w Pree 1% 
R357 322-154 3920 ¼w Pree 1% 
R358 305-682 6.8 k 2w 5% 
R361 316-470 470 ¼w 
R364 308-077 l k 3w WW 

R366 301-622 6.2 k ½w 5% 
R371 316-470 470 ¼w 
R376 301-622 6.2 k ½w 5% 
R377 308-251 2560 5w WW 5% 
R380 316-470 470 ¼w 

R381 316-470 470 ¼w 
R383 302-274 270 k ½w 
R384 *310-596 1.5 k 8w Pree 1% 
R385 308-289 8200 10w WW 5% 
R386 322-097 1000 ¼w Pree 1% 

R387 303-620 620 lw 5% 
R389 311-383 150 o Var CALIB 
R390 316-470 470 ¼w 
R393 302-274 270 k ½w 
R394 *310-596 1.5 k 8w Pree 1% 
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Tektronix 
Ckt. No. Part No. 

R396 322-097 
R399 322-101 
R401 315-471 
R405 322-218 
R407 322-147 

R411 315-471 
R412 311-448 
R413 Use 316-123 
R415 322-218 
R420 302-470 

R421 316-101 
R423 323-322 
K425 302-684 
R433 315-272 
R444 308-112 

R444 308-01 01-00 
R445 322-306 
R448 315-224 
R448 304-0473-00 
R449 316-101 

R451 308-230 
R454 307-034 
R455 307-034 
R457 316-270 
R461 316-220 

Unwired Wired 
SWl0l 260-448 
SWl 10 260-607 *262-653 
SWl sot *311-319 
SWl sstt 260-442 
SW201 260-448 

SW210 260-607 *262-653 
SW250ttt *311-319 
SW290tt 260-442 

1000 
1100 
4700 
1.82 k 
3320 

4700 
20 k 
12 k 
1.82 k 
470 

1000 
22.1 k 
680 k 
2.7 k 
6k 

5.5 k 
15 k 
220 k 
47k 
1000 

2.7 k 
8.20 
8.2 o 
270 
22 o 

Slide 
Rotary 

Rotary 
Slide 

Resistors (Cont'd) 

Description 

¼w 
¼w 
¼w 
¼w 
¼w 

¼w 

¼w 
¼w 
½w 

114.w 
½w 
½w 
¼w 
Sw 

Sw 
¼w 
¼w 
lw 

¼w 

3w 
½w 
½w 
¼w 
¼w 

Switches 

Var 

CH 1 AC-DC-GND 
CH 1 VOLTS/DIV 
CH 1 CALIB 
CH 1 INV /NORM 
CH 2 AC-DC-GND 

CH 2 VOLTS/DIV 
CH 2 CALIB 
MODE 

Pree 
Pree 

Pree 
Pree 

Pree 

Pree 

WW 

WW 
Pree 

WW 

SW 420 260-447 

Rotary 

Rotary 
Slide TRIGGER CH 1 ONLY PULL 

Transformer 

T263 *120-193 Toroid, 7T Bifilar 

tSWl 50 and Rl 39 furnished as a unit. 

ttSWl 55 and SW290 are concentric. Furnished as a unit. 

tttSW250 and R239 furnished as a unit. 

® 

Parts List - Type 3A6 

S/N Range 

1% 
1% 
5% 
1% 
1% 

5% 
COMP TRIG DC LEVEL 

1% 

1% 

5% 
1% 100-2089 

5% 2090-up 
1% 
5% 100-2089 

2090-up 

5% 
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Parts List - Type 3A6 

Ckt. No. 

Vl 13 
V123 
V213 
V223 
V344 

V363 
V384 
V394 

6-18 

Tektronix 
Part No. 

Use *154-0306-02 
Use *154-0306-02 
Use *154-0306-02 
Use *154-0306-02 

154-187 

154-187 
154-361 
154-361 

7586, aged 
7586, aged 
7586, aged 
7586, aged 
6DJ8 

6DJ8 
8233 
8233 

Electron Tubes 

Description 5/N Range 
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f ACTORY TEST LIMITS 

QUALIFICATION 

Factory test limits are qualified by the 
conditions specified in the main body of 
the factory calibration procedure. In
struments may not meet factory test lim
its if calibration or checkout methods 
and test equipment differ substantially 
from those in the factory procedure. 

These limits usually are tighter than 
advertised performance requirements, 
thus helping to insure the instrument 
will meet or be within advertised per
formance requirements after shipment 
and during subsequent recalibrations. 
Instruments that have left the factory 
may not meet factory test limits but 
should meet catalog or instruction 
manual performance requirements. 

ZENER REGULATED VOLTAGES 

+15V: +14.3 to +16.5V 
+56V: +53.2 to +60.2V 

DC BAL, INV-NORM SHIFT 

INV (CH 1) NORM shift: 1 major div, max. 

ALTERNATE-MODE OPERATION 

ALTER to ADDED shift: 2cm, max. 

CHOPPED OPERATION 

150 kHz: ±35 kHz, max. 
Chopped transients: 1/2 minor div. 
p top max at normal intensity. 

OUTPUT DC LEVEL, POSITION 
CENTERING 

Output de level: 190V; ±5V, max. 
Position centering: ±2 major div, max. 

DRIFT 

Drift: ±.5 major div, max. 

CH 1 GAIN, CALIB 

CALIB range: ±20%, min. 

TEK 3A6 IRB 11-1-65 

CH 2 GAIN 

CH 2 gain at 10 and 20 MV must match CH 1 
within 1% 

ADDED OPERATION 

4cm: ±2,5%, max. 

GRID CURRENT AND MICROPHONICS 

Grid current, 2 min div, max. 
Microphonics, 1 major div, max. 

COMPRESSION, EXPANSION 

1/2 minor div, max total. 

VARIABLE VOLTS/DIV 

Range: 2.5 to 1, min. 

VOLTS/DIV 

Error: ±2%, max. 

CH 1 INPUT AND VOLTS/DIV COMPENSATION 

Top of waveform deviation: ±2%, max. 

CH 2 INPUT AND VOLTS/DIV COMPENSATION 

Top of waveform deviation ±2%, max. 

CHANNEL ISOLATION 

60,000: 1 or greater. 

CH 1 TRIGGER 

Output (2 major div): 3 V, min. 
Risetime: .07 µs, max. 

INT TRIG PICKOFF 

Int trig output: 2.5V/div min; .07 µs 
risetime, max. 

HF COMPENSATION 

Overshoot and ringing: 1/2 minor div, max. 
with 4 major div display of 107 signal. 

BANDPASS 

10 MHz@ -3dB, min. 
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3A6 GRAPHIC CALIBRATION PROCEDURE 

The following calibration procedure is a step-by-step graphic training 

device. This procedure is intended for the use of Tektronix personnel. 

Specifications listed are factory specs and are not guaranteed unless 

they also appear as catalog or instruction manual specifications. 

Factory specs are usually tighter than catalog specs. This assures 

the instrument of meeting or exceeding advertised specifications after 

shipment and over years of use. 

There are a number of main frame oscilloscopes that can be used with 

the 3A6 for calibrating this instrument. For example--561A, 564, 565 

or the 567 with no digital feature. 

For this procedure, a 561A was used. If other than the 561A is used, 

the front panel controls mentioned in this graphic calibration 

procedure will have to be interpreted and applied to your particular 

arrangement. 

Several Time-Base plug-ins can be used with the 3A6 such as the 2B67, 

3Bl or the 3B3. For this procedure a 2B67 was used. 
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EQUIPMENT REQUIRED 

1. 561A Oscilloscope 

2. 2B67 Time-Base Plug-in 

3. Type 105 Square Wave Generator 

4. Type 190B Sine-Wave Generator 

5. Test Oscilloscope--530 series or equivalent with H plug-in 
(optional - step XI) 

6. 47 pf Capacitance Standardizer (011-068) 

7. 50Q lOX attenuator BNC (011-059) 

8. 50Q terminator BNC (011-049) 

9. UHF to BNC adaptor(l03-032) 

10. BNC T adaptor (103-030) 

11. Voltmeter - 20,000 0/volt 

12. Plug-in extension (013-034) 

13. Several BNC cables 

14. Adjusting Tool (screwdriver) 
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OUTLINE OF ADJUSTMENTS 

I. Zener Regulated Voltage checks 

A. +15 volt supply 

B. +56 volt supply 

II. DC Balance Adjustment 

A. CH 1 

B. CH 2 

III. OUTPUT DC LEVEL adjustment 

IV. TRIGGER DC LEVEL adjustment 

A. COMP TRIG DC LEVEL adjustment 

B. CH 1 TRIG DC LEVEL adjustment 

V. GAIN adjustments and checks 

A. CH 1 

B. CH 2 

VI. MODE switch check 

A. ALTERNATE MODE OPERATION 

B. CHOPPED MODE OPERATION 

C. ADDED MODE OPERATION 

VII. GAS and MICROPHONICS 

A. CH 1 

B. CH 2 

C. VERT. COMPRESSION/EXPANSION 

VIII. INPUT CAPACITANCE ATTENUATOR 

A. CH 1 

B. CH 2 

Page No. 

7 

8 

9 

10 

12 

17 

19 

20 
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Page No. 

IX. High frequency compensation 25 

X. Bandpass check 28 

XI. TRIGGER OUT sensitivity check 30 

A. CH 1 TRIGGER out 

B. COMP TRIGGER out 

XII. CHANNEL ISOLATION 32 
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Insert the 2B67 time base generator into the right or horizontal 

compartment of the 561A oscilloscope, Insert the 3A6, using the 

rigid extension adaptor, into the vertical compartment. 

Preset 3A6 front panel controls as follows: 

CHANNEL 1 

VOLTS/DIV 

VARIABLE Volts/div 

AC-DC-GND 

VERTICAL POSITION 

CHANNEL 2 

Same as for Channel 1 

MODE 

INV (CH 1) NORM 

TRIGGER CH 1 

.01 V/div. 

CALIB. 

GND. 

Midrange 

CH 1 

NORM 

Pushed in 

Preset 2B67 Time Base plug-in as follows: 

TIME/DIV 

HORIZONTAL Position 

TRIGGERING 

MODE 

LEVEL 

SLOPE 

COUPLING 

SOURCE 

1 msec 

Midrange 

FREE RUN ( CW) 

+ 

AC SLOW 

INT 

NORM 

Apply power to the instrument and allow approximately 15 minutes for 

warm-up. Remove the left side cover of the 561A instrument. Set the 

INTENSITY and FOCUS controls to obtain a sharply defined sweep on the 

CRT. 
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Figure 1 illustrates the proper set-up. 

Figure 1 

NOTE: To obtain a sharply focused picture of the complete 
instrument, the plug-in extension adaptor was not 
uti 1 ized. 
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I. Zener Regulated Voltage Chhcks 

This check is to insure that the zener voltages are within their 
specified tolerances before calibrating the instrument. This 
step may be omitted if the supplies are known to be operating 
correctly. 

A. +15 Volt Supply 

1. Using a DC voltmeter or an oscilloscope, check the 
voltage at the top (cathode) if D379. See Figure 2. 

2. Voltage must be between +14.3 and 16.5 volts. 

Figure 2 

B. +56 Volt Supply 

+56v 

1. Using a DC voltmeter or an oscilloscope, check the 
voltage at the top (cathode) of D451. See Figure 3. 

2. Voltage must be between 53.2 and 60.2 volts. 

Figure 3 



I I. DC BALANCE Adjustment 

A. CH 1 

-8-

1. With the MODE switch set to CH 1 position and a free 
running trace being displayed, adjust DC BAL control 
(front panel) Rll9, so that the trace remains 
stationary as the VARIABLE VOLTS/DIV control is 
rotated through its entire range. See Figure 4. 

2. Switch CH 
more than 

B. CH 2 

from NORM to INV. Trace must not shift 
cm. Reset switch back to NORM. 

Figure 4 

1. Set the MODE switch to the CH 2 position, and adjust 
CH 2 DC BAL control (front panel) R219 so that the 
trace remains stationary as the VARIABLE VOLTS/DIV 
control is rotated through its entire range. 



-9-

I I I. OUTPUT DC LEVEL Adjustment 

The object of this adjustment is to be able to set the output 
voltage of the 3A6 at 190 volts to insure an adequate linear, 
driving signal for the 8 cm CRT. 

A. Set the MODE switch to the CH l position. 

B. With a shorting strap or screwdriver short the vertical 
plates on the CRT together to determine the electrical 
center. 

C. With the CH I VERTICAL POSITION control, position the trace 
to the electrical center of the CRT. 

D. Connect a DC voltmeter from either vertical deflection plate 
to ground. 

E. Adjust the OUTPUT DC LEVEL (R346 - See Figure 5) for a reading 
of 190 volts on the meter. 

F. Disconnect the meter. 

Set for an average 
of 190 v. 

R346-0utput DC LEVEL 

.·~ .. ,, . 

Set to 
electrical 
center 

Figure 5 
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IV. TRIGGER DC LEVEL Adjustments 

Two adjustments are available for setting the quiescent trigger 
output voltage at zero volts, pin 11 (comp trig and CH l trigger 
adj.). These adjustments assure compatibility with the other 
instruments. 

A. COMP TRIG DC LEVEL Adjustment 

l. With the 3A6 TRIGGER switch pushed in, supplying a 
composite trigger signal to the Sweep Generator, 
determine the electrical center of the CRT (Step I I I) 
and position the CH l trace to this position. It is 
very important that the trace is position to the CRT 
electrical center before adjusting the COMP TRIG DC 
LEVEL adjustment. 

2. Adjust the COMP TRIG DC LEVEL (R412 - See Figure 66) 
adjustment for zero volts at pin 11 of the inter
connecting plug-in. Several test points are available 
--see Figure 6a for their location. Be very careful 
that you do not accidently short with the meter probe. 
This shorting procedure tends to be rather harmful to 
the transistors. 

or 

Junction R449 and pin 11 set to 
zero volts with trace set to 

Pin 11 of 3A6 connected to pin 12 
of 2B67 right side of 

electrical center 

R412 DC LEVEL 

osc i 11 oscope. 

TEST POINTS 
(a) 

(b) 

Figure 6 
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B. CH I TRIG DC LEVEL Adjustment 

1. With the MODE switch set to CH 1, pull the TRIGGER CH I 
ONLY switch out. 

2. Connect a DC voltmeter or scope to one of the test 
points illustrated in Figure 6a. 

3. Adjust CH 1 TRIG DC LEVEL (R171 - see Figure 7) for a 
zero voltage reading on the meter. 

4. There is a slight interaction between the CH 1 DC 
BALANCE (step I I A) and the CH l TRIG DC LEVEL 
adjustments. Repeat both adjustments to obtain the 
proper settings. 

5. Push the TRIGGER CH l ONLY switch in. 

Rl71 - CH 1 TRIG DC LEVEL 

:::4 
9 

Figure 7 

6. Remove plug-in extension and install the 3A6 in the 
scope. 
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V. GAIN Adjustments and Checks 

A. CH 1 and Output Amplifier GAIN 

1. GAIN adjustments - 10 mv/cm, 20 mv/cm and CALIB 

a. Set the MODE switch to the CH 1 position. 

b. Set the CH 1 VOLTS/DIV control to the .01 
position and the VARIABLE control to CALIB 

c. With the adjusting tool, set the CALIB 
adjustment, (front panel) full CW. 

d. From the CALIBRATOR OUT connector, apply a 50 mv 
signal to the CH 1 input. Set the INPUT switch 
to the DC position. 

e. Adjust CH 1 10 mv GAIN (Rl49--see Figure 8) for 
exactly 6 cm of vertical deflection. 

6 cm 
of signal 

Set fu 11 CW 

Rl49-10 mv GAIN 
Figure 8 
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f. Adjust CALIB. control (front panel) for 5 cm 
of vertical deflection. See Figure 9, 

Adjust CALI B 
for 5 cm of ___ __,,,, 

signal 

Figure 9 

g. Set CH 1 VOLTS/DIV control to the .02 position and 
apply 100 mv of CAL signal to the input, 

h. Adjust CH l 20 mv GAIN (Rl47 - see Figure 10) for 
5 cm of vertical deflection. 

R147 - 20 mv GAIN 
Figure 10 



B. 
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2. VARIABLE VOLTS/DIV Check 

3. 

CH 2 

1. 

a. Use the same set-up as in the previous step with 5 cm 
of vertical deflection displayed. 

b. Rotate the CH 1 VARIABLE VOLTS/DIV control from 
maximum CW to CCW and check for 2 cm or less of 
vertical display. 2.5:l ratio minimum. 

c. Check for smooth operation of the variable controls. 

d. The UNCAL neon must be off when the VARIABLE control 
is in the CALIB position. The light must be on when 
the control is moved from the CALIB position. 

e. Set the VARIABLE VOLTS/DIV control to the CALIB 
position. 

VOLTS/DIV SWITCH Resistance Check 

a. Using the following table as a guide, check the 
VOLTS/DIV switch against the CALIBRATOR, Tolerance 
±2%. 

VOLTS/DIV CALIBRATOR DEFLECT! ON 

0.01 50 mv 5 maj. d V 

0.02 . 1 volt 5 maj. d V 

0.05 .2 volt 4 maj. d V 

o. 1 . 5 volt 5 maj . d V 

0.2 1.0 volt 5 maj. d V 

0.5 2.0 volts 4 maj. d V 

1.0 5.0 volts 5 maj. d V 

2.0 10.0 volts 5 maj. d V 

5.0 20.0 volts 4 maj. d V 

10.0 50.0 volts 5 maj. d V 

GAIN Adjustments 

10 mv--20 mv GAIN adjustment 

a. Set both CH 1 and CH 2 VOLTS/DIV control to .01 
position and both VARIABLES to the CALIB. position. 

b. Set the MODE switch to the ADDED position and the 
NORM-I NV (CH I) switch to the INV. position. 



-15-

c. Apply 50 mv of CAL signal to both the CH l and CH 2 
connectors. See Figure lla. 

d. Set both INPUT switches to the DC position. 

e. Adjust CH 2 10 mv GAIN (R249--see Figure llb) for 
complete cancellation of the signal. 

R249-l0 mv GAIN 

Adjust for 
cancellation 
of signal 

Figure 11 

(a) 

(b) 
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f. Set both CH land CH 2 VOLTS/DIV switches to the 
.02 position. 

g. Apply 100 mv of CAL signal to both inputs and 
adjust CH 2 20 mv GAIN (R247 - see Figure 12) 
for complete cancellation of the signal. 

R247-20 mv GAIN 

Figure 12 

h. Reset the NORM-INV (CH l) switch back to the NORM 
position. 

i. Set MODE switch to CH 2 position. 

2. VARIABLE VOLTS/DIV Check (CH 2) 

a. Use the same set-up as for CH land check for 
2.5:l ration. 

3. VOLTS/DIV switch resistance check (CH 2) 

a. Follow step VA 3 and check for correct voltage 
attenuation in all positions of the CH 2 VOLTS/DIV 
contra l. 

4. Disconnect the CALIBRATOR signal. 
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Vi. MODE Switch Check 

A. ALTERNATE MODE OPERATION 

1. Set the MODE switch to the ALTER position. 

2. With the 2B67 LEVEL control set to the FREE RUN position, 
check for alternate operation at various sweep speeds. 

B. CHOPPED MODE OPERATION 

(a) 

1. Set the MODE switch to the CHOP position. 

2. Set the 2B67 TIME/DIV control to the 5 µsec/div position 
and the LEVEL control for a triggered display. 

3. Check the time duration of each chopped element. Time 
duration is approximately 5 µsec corresponding to a 
chopping rate of 100 kc. See Figure 13a. 

4. Set CRT CATHODE SELECTOR (on scope rear panel) to DUAL 
TRACE CHOPPED BLANKING position. 

5. Chopping transients must be blanked out. See Figure 136. 

Sweep Speed 
5 µsec/DIV 

Figure 13 

CRT SELECTOR switch set to 
CHOPPED BLANKING 

(b) 
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C. ADDED MODE OPERATION 

l. Set the MODE switch to the ADDED position. 

2. Set both CH land CH 2 VOLTS/DIV control to the .01 
position. 

3. Apply 20 mv of CAL signal to both inputs and set both 
input switches to the DC position. (Set 2B67 sweep rate 
to l msec/DIV). 

4. With the CH l NORM-INV switch set to NORM position, 4 cm 
of vertical deflection should be displayed on the CRT. 
See Figure 14a. 

5, Switch CH l NORM-INV switch to INV. and apply .2 volts of 
CAL signal to both channels. 

6. Check for complete cancellation of the signals. See 
Figure 146. If cancellation is not complete, recheck 
10 mv GAIN adjustment in both channels. 

7, Remove the signal and set both input switches to the 
GND position. Set INV (CH l) NORM switch back to 
NORM position. 

NORM~ 
. --.......INV ( CH l ) NORM set to-

(a) (b) 

Figure 14 



VI I. GAS and MICROPHONICS 

A. CH 1 
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1. Set the MODE switch to the CH 1 position. 

2. Set the CH 1 VOLTS/DIV control to .02 position. 

3. Move the CH 1 AC-DC-GND switch from DC to GND. Trace 
shift must not exceed one (1) minor division, (2 mm) 
indicating 4 nanoamp or less of grid current. 

4. Set the VOLTS/DIV control to .01 position and strike 
lightly on the 3A6 front panel. Check for excessive 
rigging type microphonics (1 maj. div. max.). 

B. CH 2 

1. Set the MODE switch to the CH 2 position and check for 
Gas and Microphonics as per Step A above. 

C. VERT. COMPRESSION/EXPANSION 

1. From the CALIBRATOR obtain 2 cm of deflection centered, 
vertically on the graticule (use either CH 1 or CH 2). 

2. Check for less than .5 minor division overall compression 
and/or expansion when moving the display from top to 
bottom of the CRT. 



-20-

V 111. INPUT CAPACITANCE ATTENUATOR ADJUSTMENTS 

A. CH 1 adjustment 

1. Preset 3A6 front panel controls as follows: 

CH 
VOLTS/DIV . 01 
INPUT switch DC 

CH 2 
VOLTS/DIV . 01 
INPUT switch GND 

MODE CH 1 

INV (CH 1) NORM NORM 

2. Apply a 1 KC square wave signal from the 105 Generator 
to the CH 1 input through a SOD cable, lOX atten 
and a 47 pf Standardizer (in that order). See Figure 15. 

3. Adjust the 105 Output Amplitude control to produce 
a 4 cm signal on the CRT. 

4. Adjust the 2B67 LEVEL control to produce a triggered 
display. See Figure 15. 

1 OX ATTEN 

Figure 15 

47 pf 
stand 
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5. Adjust Clll for optimum flat top square wave. See 
Figure 16. 

Cl 11 

Adjust for flat top 

Figure 16 
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6. Set the CH 1 VOLTS/DIV control to the .02 position and 
adjust 105 amplitude control for a 4 cm display. 

7. Adjust Cll2 for optimum flat top square wave. See 
Figure 17. 

Cl 12 

Figure 17 
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8. Using the following table as a guide, adjust the 
appropriate capacitance for optimum waveform. Use 
4 cm of signal at all switch settings. See Figure 
18. 

VOLTS/DIV ADJUST FOR OPT. SQ. WAVE 

0.05 Cl03B Cl03C 
0. l Cl05B Cl05C 
0.2 Cl07B Cl07C 
2. Q;', Cl09B Cl09C 

;',Remove the !OX atten. to obtain 4 cm of deflection. 

9. Check all ranges of the VOLTS/DIV control for optimum 
flat topped waveform. As these are stacked 
attenuators, a misadjustment on one range will reflect 
into other ranges. The flat top of the waveform must 
be within 1/2 minor div. of being level. If necessary, 
detune positions involved (within specs) to bring the 
stacked positions within specs. 

Cl03C Cl05B Cl07C Cl07B 

C105C Cl 03B Cl09C Cl09B 

Figure 18 
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B. CH 2 Adjustments 

l. Set the MODE switch to the CH 2 position and apply the 
l kc square wave signal to the CH 2 input using the 
same arrangement as in step A. 

2. Set the INPUT switch to DC position and adjus,t for 4 cm 
\ 

of deflection. 

3. Using the following table as a guide, adjust the 
appropriate capacitance for optimum flat topped waveform. 
Use 4 cm of signal at all switch settings. See Figure 
19. 

VOLTS/DIV ADJUST FOR OPT. SQ. WAVE 

.01 C2 l l 

.02 C212 

.05 C203B C203C 

. l C205B C205C 

.2 C207B C207C 
2. 0,', C209B C209C 

*Remove lOX atten. to obtain 4 cm of deflection. 

4. Check all ranges of the VOLTS/DIV switch for optimum flat 
topped waveform. 

5. Remove the l kc square wave signal. 

C212 
C211 

C203C 

C205B 

Figure 19 

C207C 

C209B 
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IX. HIGH FREQUENCY COMPENSATION 

L384 

L394 

A. Set both CH land CH 2 VOLTS/DIV control to .01 position. 

B. Connect a 105 Square Wave Generator, terminated in a ]OX 
atten., to the CH l input connector. 

C. Set the INPUT switch to the DC position and obtain 4 cm of 
300 kc signal. See Figure 20. 

Figure 20 

D. Set the TIME/DIV control to 1 µsec/DIV and adjust the LEVEL 
control for a triggered display. 

E. Adjust L384 and L394 (see Figure 21) for optimum square 
wave. See Figure 22. 

Figure 21 
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"INCORRECT ADJUSTMENT/ 

CORRECT ADJUSTMENT 

Figure 22 



F. 
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Apply the 105 signal to CH 2 and 
L384 and L394 should be adjusted 
approximately the same response. 
ringing allowed on both channels 
4 major div. displayed. 

G. Remove the 105 signal. 

check for the same response. 
so that both channels have 
Maximum overshoot and 

is 1/2 minor divisions, with 



-28-

X. BANDPASS CHECK (optional) 

A. Set both CH land CH 2 VOLTS/DIV control to .01 position. 

B. Connect a 190 sinewave generator, terminated in a SOD 
lOX ATTENUATOR and UHF to BNC adaptor, to the CH 1 input 
connector. 

C. Set the input switch to the DC position and obtain 4 cm 
of 50 signal. See Figure 23. 

Figure 23 

190 terminated in 
XlO ATTEN with 
UHF to BNC adaptor. 
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D. Set the 190B to 10 MC without changing the output amplitude. 

E. Check for at least 2.8 (3dB) cm of vertical deflection. 
See Figure 24. 

F. Check CH 2 response using the same procedure. 

4 cm at 50 KC At least 2.8 cm (3dB) at 10 MC 

Figure 24 
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XI. TRIGGER OUT Sensitivity Check (optional) 

This check is to insure that the TRIGGER amplifier supplys 
sufficient amplitude for triggering the time-base generators. 

A. CH l TRIGGER OUT 

l. Set the MODE switch to CH land the CH l VOLTS/DIV 
control to .01. 

2. Pull the TRIGGER CH l ONLY switch out. 

3. Apply to CH l from the 105, terminate in a lOX 
attenuator, 2 cm of 10 KC signal (an additional 
ATTEN. may be required to obtain the required 
amplitude). See Figure 25. 

~~~At least one 
XlO ATTEN. 

Pulled out 

Figure 25 
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4. Using a XlO probe and the test scope, check the signal 
at the output of the trigger amplifier, pin 11 
interconnecting socket. Probably, the most convenient 
place to connect the probe would be pin 12 of the 
2B67 which is connected to pin 11 of the 3A6. See 
Figure 26. 

Figure 26 

Pin 12 
2B67 

5. Output must be at least 3 volts (1.5 v/cm deflection) 
with a risetime of 70 nsec or less. Figure 27 
illustrates the typical waveform as measured on a 
585/82 combination. 

50 µs/cm sweep speed . 1 µs/cm 
.2 v/cm with XlO probe (2 v/cm) 

Figure 27 
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B. COMP TRIGGER OUT 

l. Push the CH l TRIG ONLY switch in and with 2 cm of 
10 KC signal displayed on the 561A CRT. Check for 
at least 4 volts (2 v/cm deflection) of trigger 
signal (test point Figure 26). Risetime must be 
70 nsec or less. 

2. Remove 105 signal and test probe. 

XI I. CHANNEL ISOLATION Check 

A. Set the MODE switch to CH 1 and the CH 1 VOLTS/DIV switch to 
l O. 

B. Apply from the 105 square-wave generator, (unterminated) 
6 cm of 100 KC to CH l input. 

C. Set CH 2 VOLTS/DIV control to .Oland the MODE switch 
to CH 2. 

D. Check for less than .5 minor divisions of cross-talk into 
CH 2. 

E. Remove the signal. 



SECTI NS 
CALIBRATIO 

Introduction 

The Type 3A6 should be calibrated every 500 hours or 
every six months if used intermittently. If transistors, tubes 
or other components are replaced, the calibration of the 
repaired circuit should be checked. 

The following procedure is arranged in a sequence which 
will allow the instrument to be calibrated with the least 
interaction of adjustments and reconnection of equipment. 
If desired, the steps may be performed out of sequence or 
a step may be performed individually. However, it may 
be necessary to refer to the preceding step(s) and/ or pre
liminary procedure for additional setup information. 

All calibration adjustments in this unit are shown in Fig. 
5-1. 

NOTE 

This procedure is written to provide a perform
ance check of the instrument along with complete 
calibration. Steps entitled 'Check' permit a check 
of an operational standard of the unit. 'Adjust' 
steps provide a check of performance and adjust
ment if necessary. 

EQUIPMENT REQUIRED 

The following equipment, or equivalent, 1s required for a 
complete calibration of the Type 3A6. 

(1) Calibrated 560-Series indicator unit. If the indicator 
unit does not contain a time base, use a Tektronix 
Type 3Bl, 3B3 or 3B4 plug-in unit. 

(2) De voltmeter; 20,000 ohms/volt, 2% accuracy. 

(3) Square-wave generator; frequency, 100 cps to 300 kc. 
Risetime, 20 nanoseconds or less. Output amplitude, 
about 0.8 volts into 50 ohms. Tektronix Type 105 
Square-Wave Generator recommended. 

(4) Input capacitance standardizer; 47 pf., BNC connectors. 
Tektronix Part No. 011-068. 

(5) Termination; 50 ohm, BNC connectors. Tektronix Part 
No. 011-049. 

(6) Attenuator; 50 ohm, 5XT, BNC connectors. Tektronix 
Part No. 011-060. 

(7) Cables; (two), 50 ohm, 42" long, BNC connectors. 
Tektronix Part No. 012-057. 

(8) BNC T connector. Tektronix Part No. 103-030. 

(9) Screwdriver; non-metalic. Tektronix Part No. 003-000. 

(l 0) Alignment tool; non-meta lie. Tektronix Part No. 003-
301. 

PRELIMINARY PROCEDURE 

l. Remove both side panels from the indicator unit. 

2. Insert the Type 3A6 in the left-hand plug-in compart
ment. 

3. Insert the time-base unit in the right-hand plug-in 
compartment. 

4. Preset the indicator unit front-panel controls as follows: 

Calibrator 50 mVolts 

Adjust the remaining controls for a suitable display. 

5. Preset the time-base 

Mode 

Time/Div. 

Triggering 

Level 

Slope 

Coupling 

Source 

controls as follows: 

Norm. 

l mSec 

centered 

+ 
Auto 

Int. 

6. Preset the Type 3A6 controls (both channels where 
applicable) as follows: 

POSITION 

AC DC GND 

VOLTS/DIV 

VARIABLE 

MODE 

INV (CH 1) NORM 

TRIGGER 

midrange 

GND 

.01 

CALIB 

CH l 

NORM 

pushed 1n 

7. Connect the indicator unit to the correct line voltage 
and turn the POWER switch ON. 

CALIBRATION PROCEDURE 

1 . Adjust Channel 1 and 2 De Balance 

a. Check - Rotate Channel 1 VARIABLE throughout its 
range. If the trace moves vertically, adjust the DC BAL 
control as follows: 

b. Turn the DC BAL control to bring the trace near 
graticule center. 

c. Turn the VARIABLE control fully counterclockwise and 
position the trace to the graticule centerline with the POSI
TION control. 

d. Return the VARIABLE control to the CALIB position. 
Measure the exact distance the trace is displaced above or 
below the centerline. 

e. Adjust the DC BAL control to move the trace exactly 
half this distance (measure in step le) past the graticule 
centerline. 

NOTE 
Both DC BAL controls are the dual-range or 
coarse-fine type. To use this type of control, turn 
the control slightly past the desired point of ad-

5-1 
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justment ( coarse adjust I. Then, reverse the direc
tion of rotation and use the fine adjustment 
( about 30° range) to establish balance. 

f. Check the balance by rotating the VARIABLE control 
throughout its range. If the amplifier is not properly bal
ance, repeat steps 1 d, le, and l f. 

g. Set the MODE switch to CH 2 and repeat the above 
procedure for Channel 2. 

2. Check Chopped Mode Operation 

a. Set the MODE switch to CHOP and position the two 
traces about 2 major divisions apart. 

b. Set the Type 381 Time/Div. switch for a sweep rate 
of 5 µ,Sec. 

c. Check the display for one to two trace segments per 
major graticule division. 

3. Check Alternate Mode Operation 

a. Set the MODE switch to ALTER. 

b. Set the Type 381 Time/Div. switch for a sweep rate 
of .1 Sec. 

c. Check for trace alternation between Channel l and 2. 

d. Return the MODE switch to CH 1. 

4. Adjust Output De Level 

a. Position the trace to the graticule centerline. 

b. Measure the de voltage from each of the crt vertical 
deflection plate connections (on left side of crt) to ground. 

c. Check - Average voltage of the crt plate should 
be + 190 volts; for example, one plate at + 185 and the 
other at + 195 volts. If not, adjust according to the follow
ing step. 

d. Adjust OUTPUT DC LEVEL R346 for an average volt
age of + 190 volts. 

5. Adjust Channel 1 Trigger De Level 

a. Pull the TRIGGER switch out to the CHANNEL l 
ONLY position. 

b. Connect the de voltmeter to Pin 12 of the Horizontal 
plug-in interconnecting plug. 

c. Check - Voltage reading should be zero. If not, 
adjust as follows: 

d. Adjust CHAN l TRIG DC LEVEL Rl 71 for zero volt 
reading on the meter. 

e. There is some interaction between the CHAN 1 TRIG 
DC LEVEL control and the Channel 1 DC BAL control. Re
check step l if an adjustment is made in step 5d. 

6. Adjust Composite Trigger De Level 

a. Push the TRIGGER switch in. 

b. Position the trace to the graticule centerline. 
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c. Check - Voltage reading should be zero volts. If not, 
adjust as follows: 

d. Adjust COMP TRIG DC LEVEL R412 for zero volt read
ing on the meter. 

e. Disconnect the voltmeter. 

7. Adjust Channel 1 10 Mv Gain 

a. Set the Channel l AC DC GND switch to DC. 

b. Make sure the VARIABLE control is set to CALIB (UN
CAL light off). 

c. Connect the SO-millivolt signal from the indicator unit 
Cal Out connector to Channel 1 input. 

d. Turn the CALIB control to midrange. 

e. Check - Check for 5 major divisions of deflection. If 
incorrect, adjust as follows: 

f. Adjust 10 MV GAIN Rl 49 for 5 major divisions of 
vertical deflection. 

8. Adjust Channel 1 20 Mv Gain 

a. Set the Channel 1 VOLTS/DIV switch to .02. 

b. Set the indicator unit calibrator to .1 volts. 

c. Check - Check for 5 major divisions of deflection. 
If incorrect, adjust as follows: 

d. Adjust 20 MV GAIN Rl47 for 5 major divisions of 
vertical deflection. 

9. Adjust Channel 2 10 Mv Gain 

a. Connect the calibrator output to both inputs using 
the BNC T connector and a 50-ohm cable. 

b. Set the Channel 2 AC DC GND switch to DC. 

c. Set both VOLTS/DIV switches to .01. 

d. Make sure both VARIABLE controls are set to CALIB 
(UNCAL light off). 

e. Set the calibrator for 50 mVolts output. 

f. Position both traces to the center of the graticule. 

g. Set the MODE switch to ADDED and the INV (CH 1) 
NORM switch to INV. 

h. Check - Check for a straight line indicating identical 
gain in Channels 1 and 2. If square-wave signal is seen, 
adjust as follows: 

i. Adjust l OMV GAIN R249 for complete cancellation 
of the Channel 1 signal indicated by a straight line. 

10. Adjust Channel 2 20 Mv Gain 

a. Set the calibrator to .1 Volts. 

b. Set both VOLTS/DIV switches to .02. 

c. Check - Check for a straight line indicating identical 
gain in Channel l and 2. If square-wave signal is seen, 
adjust as follows: 

d. Adjust 20 MV GAIN R247 for a straight line. 



11 . Check Both VARIABLE Controls 

a. Set both VOLTS/DIV switches to .01 and both VARI
ABLE controls to CALIB. 

b. Set the INV (CH 1} NORM switch to NORM. 

c. Connect a 50 mVolts signal from the calibrator to the 
input of both channels. 

d. Set the MODE switch to CH 1. The display should be 
5 divisions high. 

e. Turn the Channel l VARIABLE control fully counter
clockwise. The display should be reduced to 2 major divi
sions or less. 

f. Check that the Channel 1 UNCAL light is on. 

g. Return the Channel 1 VARIABLE to CALIB; the UNCAL 
light should go out. 

h. Set the MODE switch to CH 2. Repeat steps 11 e, f and 
g to check the Channel 2 VARIABLE control. 

i. Disconnect the calibrator signal from the input con
nectors. 

12. Check Grid Current 

a. Set both VOLTS/DIV switches to .02 and VARIABLE 
controls to CALIB. 

b. Set both AC DC GND switches to GND. 

Calibration - Type 3A6 

c. Set the MODE switch to CH 1. 

d. Note Channel 1 trace vertical position in the GND 
position and then set the Channel 1 AC DC GND switch 
to AC. Trace shift should not exceed 2 minor divisions 
(4 mm}. 

e. Set the MODE switch to CH 2 and repeat step 12d for 
Channel 2. 

13. Adjust Channel 1 and 2 Input Capacitance 

a. Connect the square-wave generator to the Channel 
input through the SXT and the capacitance standardizer. 

b. Set the generator output frequency to 1 kc. 

c. Set the Channel l VOLTS/DIV switch to .01. 

d. Set the Channel 1 AC DC GND switch to DC. 

e. Set the MODE switch to CH 1 and the INV (CH 1) 
NORM switch to NORM. 

f. Set the generator output amplitude for 4 major divi-
sions of deflection. 

g. Set the time-base Time/Div. switch to .2. 

h. Adjust Cl 11 for optimum flat-top waveform. 

1. Set the Channel 1 VOLTS/DIV switch to .02. 

I· Adjust Cl 12 for optimum flat-top waveform. 

Fig. 5-1. Calibration adjustments in Type 3A6 Cleft-sids view). 
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k. Remove the signal from Channel 1 input and connect 
to Channel 2 input. 

I. Set the MODE switch to CH 2. 

m. Set the Channel 2 VOLTS/DIV switch to .01. 

n. Set the Channel 2 AC DC GND switch to DC. 

o. Adjust C21 l for optimum flat-top waveform. 

p. Set the Channel 2 VOLTS/DIV switch to .02. 

q. Adjust C212 for optimum flat-top waveform. 

14. Adjust Channel 1 and 2 VOLTS/DIV Compensation 

a. Use the same test setup used in step 13. 

b. Adjust the Channel 2 VOLTS/DIV compensation as 
shown in Table 5-1. Readjust the generator output with 
each setting of the VOLTS/DIV switch to provide 4 divisions 
of deflection (except in the 2 position where the maximum 
deflection will be about 1 division). 

c. Connect the generator signal to Channel 1 input. 

d. Set the MODE switch to CH 1 and adjust the Channel 
VOLTS/DIV compensation as shown in Table 5-1. 

TABLE 5-1 

VOLTS/DIV Channel 1 Channel 2 

Switch Adjust for Optimum Adjust for Optimum 

Setting Square 

I 
Flat Square Flat 

Corner Top Corner Top 

.05 Cl03C Cl03B C203C C203B 

.1 Cl0SC Cl0SB C205C C205B 

.2 Cl07C Cl07B C207C C207B 

2 Cl09C Cl09B C209C I C209B 

15. Adjust High-Frequency Compensation 

a. Set the Channel 1 VOLTS/DIV switch to .01 and the 
VARIABLE to CALIB. 

b. Set the MODE switch to CH 1. 

c. Set the time-base Time/Div. switch to .5 µSec. 

d. Connect the generator signal to Channel 1 input 
through a SXT attenuator and a SO-ohm termination. 

e. Set the generator output frequency to 300 kc. 

f. Set the generator output amplitude for a 4-centimeter 
display. 

g. Adjust L384 and L394 for optimum square corner on 
the waveform with minimum overshoot. 

h. Disconnect the generator from the Channel 1 input 
connector. 

16. Check VOLTS/DIV Attenuation Ratios 

a. Set the indicator unit Calibrator for 50 mVolts output. 

b. Connect the Cal Out connector to the Channel 1 input 
with SO-ohm cable. 

5-4 

c. Set the time-base Time/Div. switch to 5 mSec. 

d. Set the MODE switch to CH 1. 

e. Check for proper vertical deflection in each pos1t1on 
of the Channel 1 VOLTS/DIV switch using Table 5-2 as a 
guide. 

f. Set the MODE switch to CH 2 and connect the Cal 
Out signal to Channel 2 input. Check the attenuation of 
Channel 2 VOLTS/DIV switch using Table 5-2 as a guide. 

g. Disconnect the calibrator signal from the input con
nector. 

NOTE 

Since the indicator unit calibrator accuracy is 
+3 ¼ and the rated accuracy of the input attenua
tors is +3 ¼, the maximum allowable deviation 
from the indicated deflection is ± 6 ¼. 

TABLE 5-2 

VOLTS/DIV Calibrator Vertical 
Switch Output Deflection 
Setting (peak-to-peak) in Divisions 

.01 50 mVolts 5 

.02 .1 Volts 5 

.05 .2 Volts 4 

.1 .5 Volts 5 

.2 1 Volts 5 

.5 2 Volts 4 

1 5 Volts 5 

2 10 Volts 5 

5 20 Volts 4 

10 50 Volts 5 

17. Check Channel Isolation 

a. Set the Channel 1 VOLTS/DIV switch to 10 and the 
Channel 2 VOLTS/DIV switch to .01. 

b. Set the MODE switch to ALTER. 

c. Set the generator output frequency for 100 kc. 

d. Connect the generator to the Channel 1 input with a 
SO-ohm cable. 

e. Set the generator output amplitude for 5 divisions of 
deflection. 

f. The Channel 2 deflection should be 1 mm or less, 
indicating channel isolation of 50,000: 1 or better. 

NOTE 

The attenuators are not shielded adequately un
less the side panels are in place. Therefore, to 
obtain an accurate measurement of channel isola
tion, replace the left side panel. 

@i 
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Test Oscilloscope 
Calibrator 

Intensity 

Focus 

Time Base Plug-In 
Mode 

Time/Div 

Triggering Level 

Slope 

Coupling 

Source 

Constant-Amplitude 
Signal Generator 

~~ ,. •·~-
Time Base 

Plug-In 

Fig. 5-2. Test equipment setu p for step 18. 

50 mVolts 

Adjusted for normal 
display brightness 

Adjusted for a well 
defined display 

Normal or Free Run 

1 ms 

Free Run or fully 
clockwise 

+ 
AC 

Internal 

18. Check High Frequency Response 
a. Test equipment setup is shown in Fig. 7-22. 

b. Set the time base plug-in Time/Div switch to .1 ms 
and adjust the triggering controls for a free running dis
play. 

c. Connect the output of the constant-amplitude signal 
genera tor to CH 2 Input. 

d. Set the MODE switch to CH 2. 

e. Set the constant-amplitude signal generator for an 
output frequency of 50 kHz and adjust the signal generator 
output a mplitude for a display amplitude of 6 major divi
sions. 

f. Increase the output frequency of the constant-ampli
tude signal generator to 10 MHz. 

g. Check-F or a display whose amplitude is at least 
4.2 major divisions high. 

Type 3A6 (both channels) h. Set the CH 2 VOLTS/DIV switch to .02 and repeal 
parts e through g of this step . 

POSITION 

AC-DC-GND 

VOLTS/DIV 

VARIABLE 

MODE 

INV (CH 1) NORM 

TRIGGER CH 1 ONLY 

Centered 

DC 

.01 

CALIB 

CH 2 

NORM 

Pushed in 

i. Set the MODE switch to CH 1. 

j. Remove the constant-amplitude signal generator from 
CH 2 Input connector and connect it to the CH 1 Input con
nector. 

k. Repeat ports e through g. 

I. Set the CH 1 VOLTS/DIV switch to .02 and repeat 
pa rts e through g of this step. 
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INSTRUCTION MANUAL 

TYPE 3A6 TENT SN 630() Page 1 of 4 

ELECTRICAL PARTS LIST CORRECTION 

CHANGE TO: 

C260 281-0523-00 100 pF Cer 350 V 

C300 281-0510-00 22 pF Cer 500 V 

Dl32 152-0185-00 Signal Tek Spec 

Dl55 152-0141-02 Signal 1N4152 

Dl56 152-0141-02 Signal 1N4152 

Dl5? 152-0141-02 Signal 1N4152 

Dl58 152-0141-02 Signal 1N4152 

D232 152-0185-00 Signal Tek Spec 

D255 152-0141-02 Signal 1N4152 

D256 152-0141-02 Signal 1N4152 

D257 152-0141-02 Signal 1N4152 

D258 152-0141-02 Signal 1N4152 

D259 152-0185-00 . Signal Tek Spec 

Ql33 151-0220-00 2N4122 This insert is placed in its 
appropriate position in your 

Ql34 151-0221-00 2N4258 Product Reference Book and 
printed on colored paper to 

Ql43 151-0220-00 2N4122 expedite retrieva l . In a 
standard manual, it will be 

Ql44 151-0221-00 2N4258 filed at the back of the 
manual. 

Ql64 151-0220-00 2N4122 

Ql?4 151-0220-00 2N4122 

Q233 151-0220-00 2N4122 

Q234 151-0221-00 2N4258 

Q243 151-0220-00 2N4l22 

Q244 151-0221-00 2N4258 

TEK 3A6 RB 6-:-26-68 Ml3,685/668 



Page 2 of 4 TYPE 3A6 TENT SN 6300 

CHANGE TO (cont): 

Q260 151-0228-00 2N4888 

Q263 151-0228-00 2N4888 

Q275 151-0188-00 2N3906 

Q285 151-0188-00 2N39()6 

Q304 151-0221-00 2N4258 

~314 151-0221-00 2N4258 

~24 151-0221-00 2N4258 

~34 151-0221-00 2N4258 

Q364 151-0164-oo 2N3702 

~74 151-0164-00 2N3702 

Ql+o4 151-0220-00 2N4122 

Q414 151-0220-00 2N4122 

Q433 151-0220-00 2N4122 

R260 316-0222-00 2.2 kQ 1/4 W 10% 

R262 315-0622-00 6.2 kQ 1/4 W 5% 

R276 321-0297-00 12.1 kQ 1/8 W us 
R286 321-0297-00 12.1 kQ 1/8 W us 

ADD: 

C3.50 281-0593-00 3.9 pF Cer ±10% 

c446 281-0537-00 .68 pF Cer 500 V 

D271 152-0185-00 Signal Tek Spec 

R3.50 315-0102-00 1 kQ 1/4 w 5% 

R426 315-0820-00 82 Q 1/4 W 5% 

Hl3,685/668 

6-26-68 TEK 3A6 RB 



TYPE 3A6 TENT SN 6300 Page 3 of 4 

SCHEMATIC CORRECTION 

TEK 3A6 RB 

C:5&0 
3RpF 

R.'357 

R4l5 

-IOOV 

V344A 

- IOOV 
-- (OE.C.) 

R'3S8 

C44<o 
.(,8 pF 

R44S 

-12.z.v 
(DE.C) B 

6-:26-68 

+l'Z.SV 

R4-44 

-12.2.v 
(0E.C) 8 

OUTPUT AMPLIFIER 
(PAR,IAL) 

Ml3,685/668 
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c4 
PII . 

~ 

Ml3,685/668 

TYPE 3A6 TENT SN 6330 

SCHEMATIC CORRECTION 

BLANKING PULSE 

Q26.3 

D2.G3 

C. '2.71 

R271 D~71 

-1?.eV 

INPUT AMPLIFIER~ SWITCHING CIRCUIT 

(P,A.~'TIAL) 

6-26-68 TEK 3A6 RB 







IMPORTANT: 

Circuit voltages measured with 20,000 s-2/volt VOM. All readings in 
VOLTS. 

Voltage measurements are not absolute and may vary from unit to unit. 
For these measurements, a 30" flexible plug-in extension cable 
(012-066) was used to operate the Type 3A6 ouside of the indicator 
unit plug-in compartment. 

The time-base used with the Type 3A6 was set for automatic triggering 
at a 1 millsecond / division sweep rate. 

VOLTAGE READINGS were obtained under the following conditions 
(control settings apply to both channels): 

Input Signal None 
AC DC GND GND 
VOLTS/DIV .2 
VARIABLE CALIB 
POSITION Centered 
MODE CH 1 
INV (CH 1) NORM NORM 
TRIGGER Pushed 1n 
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+ 

·1NPUT 

~ R.101 

~ 10 

-:- AC : ::n GND I C I02 

1j_ ~ ·· 
: 7 7 .~ :r XIO L 

SWIO I :J C 

: ~XIOOE 

X2.5 

0 

0 

0 

0 

0 

0 

0 

1-cllO I ,5 

LRIO5 
0.\1_µh 

(CH I) 

X5 

c ..• E 
2.2Io 

- 0 

0 

0 

0 

CII I 
1.8-13 
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3/.,_6 
Alternate Switching 
By Channel 1 Signal 

BEAVERTON 

PROBLEM 

SOLUTION 

A 3A6 installed in an RM561A or RM564 (longer interconnecting harness 
run than in cabinet models) may crosstalk enough signal into the Alternate 
Sync bus from the floating shield of the trigger bus co-ax in the indicator 
to switch channels in mid sweep in the Alternate mode when using Channel-1-
only triggering and a fast-rise input signal. 

Where this problem occurs, a .00l 1-1f or .005µf capacitor from pin 12 to 
ground in the 3A6 to provide HF shielding for the trigger bus wi 11 prevent 
the crosstalk. The point should not be grounded, as the DC ground could 
damage the trigger output CF of another plug-in used X-Y with the 3A6 
(not a recommended combination but usable at low frequencies). 

RM561A 's below S/N 5970 should have Mod 7356 (pin 11-pin 12 co-ax) 
installed if the crosstalk problem occurs. 

Geoff Gass/ cmh 
Product Technical Information 
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