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Section 1—1470

PART |
OPERATOR’S INFORMATION

INTRODUCTION

This manual is divided into two parts for safety purposes. Part | should be used by operating and
service personnel. Part Il is to be used by qualified service personnel only since servicing exposes

personnel to hazardous primary voltages.

UNPACKING AND INCOMING
INSPECTION

Safety Summary

This portion of the manual contains safety information
which the operator and service technician must follow to
avoid hazardous primary voltages to ensure safe opera-
tion of this instrument.

WARNING information in this manual is intended to
protect personnel from hazardous primary voltages.

CAUTION information is intended to protect the instru-
ment from damage.

The following are general safety precautions that must
be observed during all phases of operation.

To reduce the electrical shock hazard, the instru-
ment chassis must be properly grounded. Refer to
the following for more information.

The 1470 Generator operates from a single-phase
power source with one of the current-carrying conductors
(neutral conductor) at ground (earth) potential. Opera-
tion from power sources where both current-carrying
conductors are live with respect to ground (such as
phase-to-phase on a 3-wire system) is not recommended,
since only the line conductor has over-current (fuse)
protection within the instrument.

REV. A MAR 1977

The 1470 Generator has a 3-wire cord with a 3-terminal
polarized plug for connection to the power source and
earth ground. The earth ground terminal of the plug is
directly connected to the metal parts of the instrument.
For electric-shock protection, insert the power plug in a
mating outlet with an earth ground contact. Table 1-1
gives the conductor color codes of power cords used in
Tektronix instruments. ’

If a 3- to 2-wire adapter is used to connect the 1470 toa
2-wire ac power system, be sure to connect the ground
lead of the adapter to a conductor that connects to earth
ground. Failure to complete the grounding system may
allow the metal parts of this instrument to be elevated
above ground potential and create a shock hazard.

TABLE 1-1

Power Cord Color Identification

Conductor Color Alternate Color
Ungrounded (Line) Brown Black
Grounded (Neutral) Blue White

Grounding (Earth) | Green-Yellow Green-Yellow

Electrical shock hazards are present inside this
instrument. Only qualified service personnel should
remove the instrument cover.

11



Unpacking and Incoming Inspection—1470

Damage Inspection

After carefully removing the 1470 Generator from the
shipping carton, inspect the instrument for possible
damage incurred during shipment. Report any shortage
or damage to the carrier. Refer to the next topic,
Accessories List, for use as a check-off list for the
accessories.

Save the shipping carton in case you need it to
repackage the instrument for shipment.

Accessories List

The following items, including this instruction manual,
are shipped in the same carton as the instrument:

Qty. Description Tektronix Part No.
1 1470 Instruction Manual 070-2096-00
1 Track, slide, one pair
with hardware 351-0195-01

NOTE

The chassis sections (Tektronix Part No. 351-0104-
03) are factory-mounted on the left and right sides of
the instrument.

Instrument Repackaging for Shipment

If the instrument is to be shipped to a Tektronix Service
Center or to the factory for service or repair, attach a tag
showing:

1. Owner with complete address and the name of an
individual at your firm that can be contacted.

2. Instrument serial number.

3. Description of the service required.

Save and re-use the carton in which your instrument
was shipped (see Fig. 1-1). If the original packaging is
unfit for use or not available, repackage the instrument as
follows:

1. Obtain a corrugated cardboard carton of no less than
six inches more than the instrument dimensions. The
carton test strength should be 275 pounds.

2. Surround the instrument with polyethylene sheeting to
protect the finish of the instrument.

3. Cushion the instrument on all sides by tightly packing
dunnage or urethane foam between the carton and
instrument, allowing three inches on all sides.

4. Seal carton with shipping tape or industrial stapler.

Checking Instrument Operation

Before connecting the instrument to a power source
(also referred to as the “mains”), be sure to look at the rear
panel to find the operating voltage for which the instru-
ment has been set.

You can damage your instrument if you operate it
from a 200 V — 240 V ac line voltage when the
instrument has been set for 100 V — 120 V ac only
operation.

Any changes must be made by qualified service
personnel only. Instructions for changing the operating
voltage, fuse, and operating modes are provided in Part -
Service & Setup Information portion of this manual.

Checking the 1470 Output Signals. To check out the
instrument operation for incoming inspection, use the
information in the “Pictorial Views of Test and Sync
Signals” as explained in Section 2. The waveforms and
other displays shown in Figs. 9-1 through 9-4 can be used
as a reference to determine that your instrument is
generating the proper signals or not. The illustrations in
the Specification section of this manual are also a useful
reference.

Checking 1470 Gen Lock Operation. Connect com-
posite video from a color VTR (Video Tape Recorder) to
one of the 1470 GEN LOCK LOOP input connectors.
Connect a 75-ohm termination to the other GEN LOCK
loop-through connector.

With equipment turned on and the VTR operating, set
the 1470 GEN LOCK SUBCARRIER and SYNC pushbut-
tons to EXT. The 1470 GEN LOCK indicator lamps should
be illuminated, indicating a full-color, gen-locked condi-
tion.

NOTE

If the GEN LOCK SUBCARRIER lamp is not on, a
qualified service person should adjust the VTR
Subcarrier Reference Oscillator so that the frequen-
cy is centered within the lock-in range of the 1470.
The lock-in range is 3.579545 MHz £200 Hz.

REV JAN 1983
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Fig. 1-1. Repackaging the instrument for shipment.
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Section 2—1470

OPERATING INSTRUCTIONS AND
APPLICATIONS

PRODUCT DESCRIPTION

The 1470 NTSC Color Sync & Test Signal Generator is
a compact, solid-state unit. Thisinstrumentis designed as
afull color, gen-locked sync generatorthat also provides a
selection of high quality full field test signals. The main
features of the 1470 are as follows:

® Full Color Sync Generator with Gen Lock
Locks to Most Helical Scan Video Tape Recorders
Simple to Operate (Pushbutton Operation)

Compact (Only 3-1/2 Inches High)

Sync and Timing Signals
Comp Sync (Two Outputs)
Comp Blanking (Two Outputs)
Vertical Drive
Horizontal Drive
Burst Gate
Subcarrier (Two Outputs)
Black Burst
® Composite Video Test Signals (Two Outputs)
Black Burst
Staircase Signals
Window
Convergence Patterns
Multiburst
Color Bars
Red Field
Green Field

Blue Field

REV C OCT 1980

® Phasing Control on Five Signals
SUB 1
SUB 2
Composite Test Signals (TEST SIGNAL)
Generator to Gen Lock (MASTER)

BLACK BURST

Phasing control of SUB 1, SUB 2, Composite Test
Signals, and Generator to Gen Lock is adjustable by
means of screwdriver adjustments through the front
panel. Phasing of BLACK BURST is set by an internal
screwdriver adjustment.

All controls, except the Generator to Gen Lock
(MASTER), are variable resistor adjustments with a range
of approximately 120 degrees, and a jumper arrangement
giving a 360 degree shift in 90 degree increments. The
MASTER phase control is a goniometer with acontinuous
range of 360 degrees.

Also available, via a rear-panel bnc connector, is the
capability of remotely controlling the MASTER phase.
This is achieved by connecting a 10-kilohm potentiometer
from the REMOTE MASTER connector to signal ground.
This control will allow a phase-shift range of approximate-
ly 100 degrees.

TEST SIGNAL PUSHBUTTON
SELECTION

Pushbutton selection of full field test signals in the 1470
simplifies your test signal selection and speeds your
testing operation. The selected signal is applied to two
COMP VIDEO output connectors on the rear panel. The
list that follows summarizes the pushbutton selection.

2-1



Operating Instructions and Applications—1470

All Full Field Test Signal Pushbuttons Out=— =— —0.
(Excluding STAIRCASE SUBCARRIER)

Single Pushbutton Switch— — — — — 1.
(Push-Push Action)

- o2
3.
7-Position
Interlocking < 4.
10-Position Pushbutton
Self-Cancelling Switch
Pushbutton
Switch 5.
6.
7.
. 8
3-Position 9.
Non-Interlocking 10
Pushbutton
k Switch’ 11

Black Burst

STAIRCASE SUBCARRIER: ON-OFF switch
for subcarrier on 5-step staircase

HIGH APL: Equivalent to
90% APL. 100 IRE flat field
on 4 out of 5 lines; 5-step
staircase on 1 out of 5 lines.

LOW APL: Equivalent to 10%
APL. 0 IRE flat field on 4

out of 5 lines; 5-step staircase
on 1 out of 5 lines.

MEDium APL: Equivalent to
50% APL. 5-step staircase on
all lines.

WINDOW'

CONVERGENCE’

MULTIBURST

. COLOR BARS

RED COLOR FIELD

. GREEN COLOR FIELD

BLUE COLOR FIELD

'WINDOW: Window signal is obtained when this pushbutton is pressed in. A full line width signal, similar to a field squarewave, is
obtained when the WINDOW pushbutton is operated in conjunction with the GREEN or BLUE COLOR FIELD pushbutton.

’CONVERGENCE: Dots only signal when this pushbutton is pressed in. Vertical lines, horizontal lines, and crosshatch pattern
can be selected when CONVERGENCE pushbutton is operated in conjunction with RED, GREEN, and BLUE COLOR FIELD

pushbuttons respectively.

*More than one COLOR FIELD pushbutton can be pressed in to obtain these color combinations: Yellow, cyan, magenta, and

100 IRE white.

PICTORIAL VIEWS OF TEST AND

NOTES

APL is Average Picture Level. IRE is Institute of
Radio Engineers’ unit of measurement for com-
posite video levels. 1 IRE =7.14 mV.

SYNC SIGNALS

Figs. 9-1 through 9-4 illustrate the signals generated by
the 1470. The oscilloscope waveforms show amplitude
and waveshape of each signal generated. These il-
lustrations are located on foldout pages that follow the
schematic diagrams.

Burst and/or setup can be deleted or added to the Picture monitor displays are included to illustrate the
WINDOW, CONVERGENCE, and MULTIBURST pictures that would be obtained. Vectorscope displays are
composite video signals. These modes are describ- provided to show the polar coordinates of staircase, color
ed in “Operating Changes,” Part Il. bar, and color field signals.

2-2



All signals are terminated into 75 ohms. Figs. 9-1
through 9-4 can be used as a reference when verifying
instrument performance.

FUNCTION OF FRONT PANEL
PUSHBUTTONS
AND INDICATOR LAMPS

This portion of the manual provides a detailed descrip-
tion of the front panel pushbuttons and indicator lamps.
Also, the usefulness of each signal is described..

While reading the following descriptions, refer to the
instrument to find the pushbutton being described. Also,
refer to Figs. 9-1 through 9-4.

POWER Pushbutton

Controls application of ac mains voltage to the instru-
ment.

POWER ON Light

llluminates when the ac mains voltage is applied to the
instrument, the POWER pushbutton is pressed in, and the
fuse is good.

GEN LOCK Pushbuttons and Lights

In general, when the GEN LOCK SUBCARRIER and
SYNC pushbuttons are set to INT, the 1470 operates as a
master generator and the EXT LOCK indicator lights are
off. This same condition applies when the pushbuttons are
set to EXT and there is no signal, the signal is lost, or the
signal amplitude is too low at the rear panel GEN LOCK
SIGNAL LOOP connectors.

In EXT mode of operation, loss of sync from the
composite video signal will automatically switch both
sync and subcarrier to internal in the 1470 and both lights
will turn off. Loss of just burst will switch only the
subcarrier to internal and remove burst from the signal at
the BLACK BURST connector. The SUBCARRIER light
will turn off and the SYNC light will remain on.

If 1.5 volts p-p or more of CW (Continuous Wave)
subcarrier only is applied to the 1470 operating in the EXT
mode, the internal subcarrier will gen lock to the external
subcarrier. Then the sync and timing signals in the 1470
will be frequency-locked to both internal and external
subcarrier. In this mode the SUBCARRIER light is on and
the SYNC light is off.

Operating Instructions and Applications—1470

If a1V to4 V composite sync signal with no burst is
applied to the 1470, internal sync will gen lock to external
sync and the SYNC light will be on. Internal subcarrier,
however, will not be gen locked and the SUBCARRIER
light will be off.

Black Burst (at BLACK BURST and COMP VIDEO
Connectors)

Two black burst signals are available. One is available
all the time at the BLACK BURST J8 connector regardless
of front panel pushbutton positions. The other is available
at the COMP VIDEOQ J1 and J2 connectors as a function of
the Test Signal pushbuttons.

Excluding the position of the STAIRCASE SUB-
CARRIER pushbutton, the 1470 is designed so that if all
the Full Field Test Signal pushbuttons are set to the out
position, there is a composite video signal present for
maintaining system operation.

The STAIRCASE SUBCARRIER pushbutton, as men-
tioned previously, is a separate switch that operates in
conjunction with the APL pushbuttons only and therefore
can remain in or out when you are selecting any of the
other test signals.

A black burst signal is also called a color black signal
since it has burstand a 7.4 IRE (53.6 mV) setup level. This
signal may be used as an inputto a composite switching or
mixing system, or to a camera control unit where ap-
propriate. It can also be used as a master sync drive when
the program is lost.

NOTE

Burst on the signal available at the BLACK BURST
J8 connector is automatically deleted if the 1470 is
gen locked to an external black-and-white signal.

STAIRCASE-SUBCARRIER Pushbutton

ON-OFF push-push switch for the subcarrier and burst
components of the 5-step staircase signal. Operates in
conjunction with the STAIRCASE APL pushbuttons. With
the STAIRCASE-SUBCARRIER pushbutton set to ON,
burst is present and 40 IRE (286 mV) peak-to-peak
subcarrier is present on each step of the staircase signal.
This signal is useful for performing differential gain and
phase measurements.

2-3



Operating Instructions and Applications—1470

Differential gain is basically the change in the
chrominance signal amplitude as the amplitude of the
luminance signal changes between black and white.

Differential phase is the change in phase of the
chrominance signal as the luminance signal amplitude
changes between black and white.

Differential phase and gain measurements can be made
using a Tektronix 520A Vectorscope. Further information
is provided in the Tektronix Television Products Catalog
and the 520A NTSC Vectorscope instruction manual.

When the STAIRCASE-SUBCARRIER switch is set to
OFF, burst and subcarrier are turned off allowing the
staricase signal to be used for line-time nonlinearity
measurements. The next topic describes these
measurements.

STAIRCASE-APL Pushbuttons

These pushbuttons operate in conjunction with the
STAIRCASE-SUBCARRIER pushbutton to select the
signal applied to the rear panel COMP VIDEO connector.
The STAIRCASE-SUBCARRIER pushbutton is an ON-
OFF push-push switch to control burst and subcarrier for
the 5-step staircase as mentioned previously.

The STAIRCASE-APL pushbuttons provide the follow-
ing selections:

HIGH APL — Equivalent to 90% APL (Average
Picture Level). The flat field portion of the signal is
100 IRE (714 mV) in amplitude occurring on 4 out of
5lines. A 5-step staircase occurs on the remaining 1
out of 5 lines.

LOW APL — Equivalent to 10% APL. The flat field
portion of the signalis 0 IRE in amplitude and occurs
on 4 outof5lines. The 5-step staircase occurs on the
remaining 1 out of 5 lines.

MED APL — Equivalent to 50% APL. The 5-step
staircase occurs on all active lines.

With subcarrier turned on (SUBCARRIER pushbutton
pressed in), the HIGH, MED, and LOW APL signals are
useful for making differential phase and gain
measurements at different average picture levels.

With subcarrier turned off (SUBCARRIER pushbutton
released to the out position), the APL signals are useful for
performing line-time nonlinearity measurements.

24

Line-time nonlinearity is the difference in gain from the
black level to the white level of a video signal.
Monochrome signals and the luminance portion of color
signals are affected by this distortion.

The 5-step staircase signal is usually used to measure
the amount of line-time nonlinearity. The output of the
circuit being measured is differentiated and fed to an
oscilloscope or waveform monitor. An external differen-
tiating network may be used, such as the Tektronix Video
Staircase Differentiator, part number 015-0154-00. The
Tektronix 1480 Waveform Monitor has a Differentiated
Step position on the Response switch and doesn’t need
the external differentiating network.

Fig. 2-1 shows the waveforms used in this measure-
ment. The largest spike is the reference amplitude, (b).
Adjust the oscilloscope or waveform monitor variable
amplitude control for a convenient amplitude of (b),
normally 100 IRE units on a waveform monitor graticule.
Next, measure the relative amplitude difference of the
spike with the greatest amplitude difference from (b). This
amplitude will be called (a). Calculate the amount of
nonlinearity using this formula:

Dne = 100(1 - a/b) %

where Dy is Nonlinear Distortion.

Fig. 2-1. Line time nonlinearity as measured on a waveform
monitor using a full-field staircase signal (MED APL pushbutton
pressed in). The signal is processed to cause distortion.



WINDOW Pushbutton

This pushbutton selects a window signal that can be
used for checking low-frequency distortion and frequency
response. Such distortions can cause picture streaking,
smearing, and ringing.

Another signal that can be selected is a full line width
signal similar to a field squarewave test signal. This signal
is obtained by depressing both the WINDOW and GREEN
or BLUE COLOR FIELD pushbuttons. A use for this test
signal is checking field-time distortion (tilt) that causes
shading from top to bottom of a picture monitor display.

CONVERGENCE Pushbutton

When this pushbutton is pressed in, a dots only pattern
is selected for use in checking and adjusting color picture
monitor convergence. There are three more patterns that
can be selected for checking scan linearity and con-
vergence: Vertical lines, horizontal lines, and crosshatch.
These are selected by holding the CONVERGENCE
button pressed in and, at the same time, pressing each of
the COLOR FIELD pushbuttons as follows:

Pushbuttons Pressed In

CONVERGENCE and
RED COLOR FIELD

Convergence Pattern

Vertical Lines

CONVERGENCE and Horizontal Lines

GREEN COLOR FIELD

CONVERGENCE and Crosshatch

BLUE COLOR FIELD

These last three signals are also useful for checking
and adjusting monochrome and color picture monitors for
linearity, focus, tilt, pincushion, and display centering.

MULTIBURST Pushbutton

The signal, selected by this pushbutton, consists of 100
IRE white flag and six packets of sine wave bursts as
follows: 0.5 MHz, 1.5 MHz, 2.0 MHz, 3.0 MHz, 3.6 MHz,
and 4.2 MHz. This signal is useful for checking the
frequency response of a system.

When measuring frequency response of a system
driven by the multiburst signal, measure the peak-to-peak
amplitudes of the individual packets in the middle as
indicated by the arrows in Fig. 2-2. Avoid using the outline
of the packets as a frequency response curve because the
center amplitude level of the individual packets with
respect to each other might be shifted vertically by
distortions in the system.

Operating Instructions and Applications—1470

COLOR BARS Pushbutton

When this pushbutton is pressed in, full field color bars
are generated for testing color picture monitors and
receivers. This test signal is useful for checking and
adjusting color picture monitor and receiver luminance,
hue, and saturation levels. The signal represents a scene
with high brightness and saturation.

COLOR FIELD Pushbuttons

These pushbuttons select the flat color field test signals
needed for checking and adjusting color picture monitors
and receivers for color purity, brightness, and high-light
color temperature. These signals are also useful for
generating a background color.

Figure 9-3 shows the various flat field test signals that
can be selected if more than one COLOR FIELD pushbut-
ton is pressed in simultaneously. This illustration is
located on a foldout page that follows the schematic
diagrams.

BLOCK DIAGRAM FOR TYPICAL
APPLICATIONS

Fig. 2-3 is a block diagram showing some typical
applications for the signals generated by the 1470. Also,
this illustration shows that the 1470 can be gen locked to
an external signal if this signal is applied to the GEN LOCK
SIGNAL LOOP connectors.

Fig. 2-2. Using the multiburst signal to measure frequency
response. Measure the peak-to-peak amplitudes at the middle of
each packet as indicated by the arrows. The signal shown here is
processed to cause distortion.

2-5



Operating Instructions and Applications—1470

To gen lock the 1470 to an external signal
source, apply composite video with burst,
composite sync, black burst or 2 V p-p

1470 NTSC ;
COLOR SYNC & TEST SIGNAL GENERATOR subcarrier to the GEN LOCK SIGNAL
LOOP input connector.

[
¥ =
&% AR EEE R
35 el 2| =| =| E| €| F/ 2| g o 750
mo s [=) al ol 2| 2| & E S| S
o« Nl s| S| 3| 3| S| g1 g e
o Oolo| 2| 2
w Ol o| m| o ala| 6| &
> 2/ © © a|l 2| 35| 8] 3
5| 2| °| @ GEN LOCK SIGNAL
To Camera Control o O LOOP Input
Unit Where
Appropriate
OLOR
PICTURE
MONITOR |
e
Camera - — -
Control B E—— In this appllca_hon, the 5|gna_| can be
Unit used for checking and adjusting color
TV picture monitor purity, con-
vergence, linearity, and color bar
S display accuracy.
COMP VIDEO test signal to switcher
black input or test signal input. COMP
VIDEO signal can be used to test
VTR’s, color TV picture monitors, and
e .
other equipment. The 1470 Generator
front panel pushbuttons are used to
select the desired test signal applied to
both COMP VIDEO connectors.
SUBCARRIER signal, if used, feeds
camera encoders and processing
= amplifiers to establish chroma
phasing.

Camera

COMP BLANKING feeds cameras to

set correct blanking interval. May be

required by other equipment such as
the switcher.

COMP SYNC to cameras, VTR’s,
switchers, and related equipment to
lock them together.

*If the subcarrier signal is applied to more than one Camera Control Unit simultaneously, keep the cable lengths to
each camera equal for proper phasing. 2096-09

Fig. 2-3. Block diagram showing some typical applications for the 1470 Generator. All 1470 output signals in use must be
terminated into 75 ohms.
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All signals should be terminated into 75 ohms to
maintain proper signal amplitudes. Although the block
diagram shows the signals being used simultaneously,
this may not occur in actual practice.

LINEARITY CHART

A linearity chart, Fig. 9-5,'accompanied by setup block
diagrams is provided on the last foldout page in this
manual. Remove the foldout page and use it when
adjusting camera linearity.

REFERENCE BOOK AND
PAMPHLET LIST

Since it is beyond the scope of this instruction manual
to cover all possible applications for the 1470 Generator,
further information can be obtained by referring to the
books and pamphlets listed here.

Capital Radio Engineering Institute, “Principles and Stan-
dards of Television,” McGraw-Hill, New York, 1965.

Capital Radio Engineering Institute, “The Synchronizing
Generator I,” McGraw-Hill, New York, 1965.

Operating Instructions and Applications—1470

C.P. Oliphant and V.M. Ray, “Color TV Tréining Manual,”
Howard W. Sams and Co., Indianapolis, 1965.

C.W. Rhodes, “Measuring Distortions in the Television
Signal,” Tektronix, Inc., 1972.

James E. Coulter and James T. Carlson, “The Fundamen-
tals, Distortion Measurements, and Operational
Techniques of Television Video,” Western Tele-
Communications, Inc., 1975.

L.C. Showalter, “Closed-Circuit TV for Engineers and
Technicians,” Howard W. Sams and Co., Indianapolis,
1959.

L.E. Weaver, “Television Measurements Techniques,”
Peter Peregrinus Ltd., London, 1971.

“Television Operational Measurements Video and RF
for NTSC Systems,” by Stu Rasmussen and Clifford B.
Schrock, Tektronix, Inc., 1976.

“520A NTSC Vectorscope” Instruction
Tektronix, Inc., Reprint Sept 1975.

Manual,

“Picture Monitor Color Temperature Adjustment Using
the Tektronix J16,” Television Products Application
Notes No. 7, REV 673, Tektronix, Inc., 1973.

“The Measurement of Signal Level with the 1480-Series
of Waveform Monitors,” Television Products Applica-
tion Notes No. 11, Tektronix, Inc., 1974.
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SPECIFICATION

PERFORMANCE CONDITIONS

The electrical characteristics are valid only if the 1470 is calibrated at an ambient temperature between +20°C and
+30°C, and operated between 0°C and +50°C. The instrument must have a warmup period of at least 10 minutes before

checking the specification.

During storage and operation, relative humidity should not exceed 95% at 40°C.

ELECTRICAL CHARACTERISTICS

SYNC GENERATOR OUTPUTS

Characteristics

Performance Requirements

General Characteristics of Drive Signals

Nominal Output Level into75Q

Subcarrier

2V p-p.

All Other Drive Signals

—4V.

Rise and Fall Times

140 ns nominal.

Drive Pulses

Digitally determined.

COMPOSITESYNC Timing

Horizortal Sync

All values are nominal.
Measured between 50% amplitude points.

Duration of Pulse 4.8 us.

Line Period 63.6 us.
Equalizing Pulse

Duration of Pulse 2.4 us.

Period 31.8 us.

Duration of First Equalizing Pulse Sequence

3 lines (6 equalizing pulses).

Duration of Second Equalizing Pulse Sequence

3 lines (6 equalizing pulses).
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SYNC GENERATOR OUTPUTS (cont)

Characteristics Performance Requirements

Field Sync

Interval between each Serration

29 us (2 intervals per line).

Duration of one Serration

4.8 us (2 serrations per line).

Duration of Sync Pulse

3 lines.

Equalizing and Serrated Sync Pulse Sequence

6 equalizing pulses, 6 serrations,

6 equalizing pulses.

COMPOSITE BLANKING

Line Blanking Duration

11 us at 50% amplitude.

Field Blanking Duration 21 lines.

Field Period 16.7 ms.
VERTICAL DRIVE

Duration 9 lines.

Field Period 16.7 ms.

HORIZONTAL DRIVE

Duration of Line Blanking

6.4 us at 50% amplitude.

BURST GATE
Duration 2.5 us at 50% amplitude.
Delay from Line Sync 5.1 us.

SUBCARRIER
Frequency 3.579545 MHz + 10 Hz.

BLACK BURST

1 oy

Composite Sync Amplitude IRE Millivolts
Into 75 Q —40 IRE 286 mV
Setup Amplitude 7.5 IRE 53.6 mV
Burst Amplitude 40 IRE 286 mV

Burst Frequency

3.579545 MHz £10 Hz (Internal Only).
Can be locked to an external standard.

Sync and Setup Timing

Same as COMPOSITE SYNC and BLANKING

given above and on page 3-1.

'1 IRE equals 7.14 millivolts.

3-2
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SYNC GENERATOR OUTPUTS (cont)

Characteristics

Performance Requirements

BURST TIMING
Delay from Line Sync 5.3 us.
Breezeway 0.5 us.
Duration of Envelope 2.5 us.

GEN LOCK SIGNAL LOOP INPUT

Characteristics

Performance Requirements

Gen Lock Capability

Locks to most helical scan VTR’s.

Horizontal Sync Lock Range

Approximately £300 Hz.

Subcarrier Lock Range

Approximately =200 Hz.

Gen Lock Input Signal Requirements

Composite Video

1V when loop-through connectors are
externally terminated into 75 Q.

Composite Sync

1V to 4 V when loop-through connectors are
externally terminated into 75 Q.

Subcarrier

2 V p-p nominal.

TEST SIGNAL GENERATOR COMPOSITE VIDEO OUTPUTS

Characteristics

Performance Requirements

General Characteristics

All values are nominal unless specified.

Return Loss

30 dB to 5 MHz.

Luminance Amplitude Signal Accuracy 2%.
Luminance Rise and Fall Times 150 ns.
Subcarrier (Chroma) Envelope Risetime 400 ns.
Chrominance Amplitude Signal Accuracy 3%.

Residual Subcarrier

8 mV maximum.
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TEST SIGNAL GENERATOR COMPOSITE VIDEO OUTPUTS (cont)

Characteristics

Performance Requirements

Amplitudes

Peak Video Level

+100 IRE (714 mV).

Blanking DC Level

0V £50 mV.

Sync —40 IRE (286 mV).
Timing Digitally determined.
Burst

Delay from Line Leading Edge 5.3 us.

Breezeway 0.5 us.

Duration of Envelope 2.5 us.

Amplitude

40 IRE (286 mV).

Phasing

180°.

NTSC COLOR BARS

Full field, 75% amplitude, 100 IRE white
reference, 7.5% setup.

Reference Amplitudes

Millivolts (Nominal)

Luminance Chroma (p-p)

Blanking Level 0

Sync —286

Burst 0 286
White 74

Yellow 495 444
Cyan 400 630
Green 346 588
Magenta 257 588
Red 202 630
Blue 108 444
Black 54
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TEST SIGNAL GENERATOR COMPOSITE VIDEO OUTPUTS (cont)

Characteristics

Performance Requirements

STAIRCASE

Luminance Component

5-Step Amplitude (each step)

20 IRE (143 mV).

Staircase Amplitude

100 IRE (714 mV).

Aberrations

Within 2% of step amplitude.

Subcarrier Chrominance Component

Amplitude 40 IRE (286 mV).
Duration Approximately 48 us.
Phase 180°.

Differential Phase

Less than 0.3°.

Differential Gain

Less than 0.5%.

WINDOW (Unmodulated)
Amplitude

100 IRE (714 mV).

Duration

26 us.

CONVERGENCE DOTS or CROSSHATCH

Setup 7.5 IRE (54 mV).
Peak Level 7% IRE (550 mV).
Dots Located in same positions as crosshatch intersections.
Crosshatch
Vertical Lines 17.
Horizontal Lines 14.

MULTIBURST
White Reference Amplitude

100 IRE (714 mV).

Average Level

55 IRE (393 mV).

Multiburst Amplitude

50 IRE (357 mV).

Multiburst Flatness

Within £2 IRE (14 mV).
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TEST SIGNAL GENERATOR COMPOSITE VIDEO OUTPUTS (cont)

Characteristics Performance Requirements
Multiburst Frequencies 0.5 MHz £5%.
(Not digitally determined) 1.5 MHz £5%.

2.0 MHz £5%.
3.0 MHz £5%.
3.6 MHz £5%.
4.2 MHz £5%.

Multiburst Timing Each burst starts at 0°.
Multiburst Harmonic Content At least 30 dB down from the reference signal.
BLACK BURST Consists of 7.5 IRE setup (on all active lines),

composite sync, and burst.

PHASE CONTROLS

Characteristics Performance Requirements

PHASE CONTROL RANGE
Generator to Gen Lock (MASTER) Continuously 360° (Goniometer)

SUB 1, SUB 2, Composite Test Signals,
BLACK BURST

Potentiometer Range Approximately 120°

Internal Jumper Range 360° in 90° increments

REMOTE MASTER
(with 10 kQ potentiometer) 0 to = 100°
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IRE UNITS

IRE UNITS
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Fig. 3-1. Test signal COMP VIDEO output timing and amplitude
details for the COLOR BAR and STAIRCASE signals.

Fig. 3-2. Test signal COMP VIDEO output timing and amplitude
details for the MULTIBURST, WINDOW, and CONVERGENCE

CROSSHATCH signals.
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POWER SOURCE

Characteristics

Performance Requirements

Line Voltage Input (ac, rms)

HI-LO Ranges:

100 V LO: 90 V to 110 V.
120V HI: 108 V to 132 V.
200 V LO: 198 V to 242 V.
240V HI: 216 V to 250 V.

Line Frequency

50-60 Hz.

Power Consumption

50 watts maximum.

Fuses
100V, 120 V 1 A fast blow.
200V, 240 V 0.5 A fast blow.

MECHANICAL CHARACTERISTICS

Characteristics

Description

Length (overall)

19.0 inches (48.26 cm)

Width 19.0 inches (48.26 cm)
Height 3.5 inches (8.89 cm)
Net Weight 10 pounds 13 ounces (4.9 kg)

Domestic Shipping Weight

17 pounds 3 ounces (7.8 kg)




WARNING

THE FOLLOWING SERVICING INSTRUCTIONS
ARE FOR USE BY QUALIFIED PERSONNEL
ONLY. TO AVOID PERSONAL INJURY, DO NOT
PERFORM ANY SERVICING OTHER THAN THAT
CONTAINED IN OPERATING INSTRUCTIONS
UNLESS YOU ARE QUALIFIED TO DO SO.
REFER TO OPERATORS SAFETY SUMMARY
AND SERVICE SAFETY SUMMARY PRIOR TO
PERFORMING ANY SERVICE.
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PART II
SERVICE & SETUP INFORMATION

. SERVICE INSTRUCTIONS ARE INTENDED FOR USE BY QUALIFIED PERSONNEL ONLY: TO AVOID
ELECTRIC SHOCK DO NOT ATTEMPT ANY SERVICING OTHER THAN THAT CONTAINED IN THE
OPERATOR'S INFORMATION PORTION UNLESS YOU ARE QUALIFIED TO DO SO.

INTRODUCTION

This part of the manual is to be used by qualified personnel only. In addition to the Safety Information
that follows, please read the Safety Summary located at the start of “Part | — Operator’s Information.”

INSTALLATION

Safety Information

The following are general safety precautions that must
be observed during all phases of operation and

maintenance.

Do not service or make internal adjustments to this
instrument unless another person, capable of giving
first aid and resuscitation, is present.

Avoid live circuits. Electrical shock hazards are present
in the front half portion of the Power Supply board;
especially primary circuit fuse F89, neon lamp DS78, and
power transformer T80 primary winding terminals. To
avoid electrical shock, disconnect the instrument from the
power source before touching components or soldering.

Avoid coming in contact with components that are
operating at a high temperature, such as the high wattage
resistors spaced above the board, power transistors, and
some of the metal case transistors. Some IC’s on the Sync
circuit board also run ata high temperature (approximate-
ly +60°C).

Handle silicone grease with care when replacing power
transistors Q39, Q49, and Q59. Avoid getting silicone
grease in the eyes. Wash hands thoroughly after use.

REV. A MAR 1977

Power Connections and Fuse

Use the information given in Fig. 4-1 and Table 4-1 to
determine the position of the internal selector switches
and to be certain that the correct fuse is installed.

For continued fire hazard protection, replace with
same rated 250 V fuse as listed in Table 4-1.

To obtain access to the switches and fuse, disconnect
the power cord from the outlet. Remove the top cover from
the instrument by loosening the large 1/4-turn screws in
the cover, and then lifting off the cover. For instruments
below SN B010156, lift the plastic cover off the fuse.

If either or both S94 and S96 switch settings are
changed, place the metal cover on the rear panel so the
proper “CONNECTED FOR” voltage is exposed.

Reinstall the fuse cover, if removed, and the instrument
top cover with the WARNING information toward the
front.
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TABLE 4-1
Line Voltage Ranges
Nominal 240 V-120 V Switch LO-HI Range Line Voltage Range for Fuse
Line Voltage §96 Position Switch S94 Regulated Operation F89
100 V ac 120 vV Set to LO 90 Vto110V 1A
Fast Blow
120 V ac 120 V Set to HI 108 V to 132 V
200 V ac 240 V Set to LO 198 V to 242 V 05 A
Fast Blow
240 V ac 240 V Set to HI 216 V to 250 V

Operating Changes

There are some internal electrical changes that will

alter the instrument operation for special applications.
The following describes these changes:

1. Gen locking to helical scan VTR’s (Video Tape
Recorders) with block sync and/or head dropout.

2. Gen locking to sound-in-sync signals.

3. Deleting or adding burst on the window, con-
vergence, and multiburst composite video signals.
Deleting or adding setup on the convergence signal.

When the top cover is removed from the instrument,

avoid an electrical shock hazard by staying clear of
the front half of the Power Supply board when

adjusting

instrument operation for gen
Disconnect the power cord from the outlet before
soldering or unsoldering wire straps.

lock.

1a. VTR’s with Head Dropout. The instrument is
shipped with internal AFC Dropout Blanking switch S495
set to the Off (out) position to satisfy most gen lock

$96

240 V—120 V
SWITCH

240 V

LO—HI

RANGE

Switch

$94 WARNING
Disconnect power cord
from outlet before
touching components.
Lo

Fuse F89
120 V: 1 A FAST BLOW

120V

Hi

240 V: 0.5 A FAST BLOW N

FRONT

(2096)2096-12

Fig. 4-1. Partial Power Supply circuit board, top view.

REV. A MAR 1977



Installation—1470

Top
Board

(<)

| I TN N |

||

Block Sync
Jumper P419

4

O
/

-

Normal Position
(Factory set stored

@ IJ i
Sound-in-Sync on one pin)
Jumper P324

B Sound-in-Sync
Position

EI Block Sync
Position
@ Normal
(Factory-Set
Position)

ele

{%F

FRONT I |
R492  R491
Width  Delay
W
AFC Dropout
T Blanking AFC Blanking
TOP VIEW Pushbutton
Switch $495
(In = on;
Out = off)
2096-13A
Fig. 4-2. Gen Lock circuit board showing jumper and adjustment locations.
4-3
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applications. However, in a situation where the 1470 is gen
locked to a VTR that is generating noise during the head
dropout interval, the picture monitor display may have
horizontal sync jitter at the top or bottom of the picture. A
more stable display may be obtained by setting the AFC
Dropout Blanking switch (see Fig. 4-2) to the On (pressed
in) position.

In the On position, the 1470 is factory-set to blank the
AFC during the first 6 lines after vertical sync starting at
line 11. If this interval and its timing location is not the
same or is greater than the VTR head dropout interval, you
can readjust R491 and R492 as described below and in
step 5 of Adjustment Procedure in Section 6.

The AFC Blanking Delay adjustment, R491 (see Fig. 4-
2), has a range that moves the dropout blanking interval
from a position before vertical sync to a position at the
start of the active lines, or any position between these two
areas. The AFC Blanking Width adjustment, R492, has a
range that changes the width of the dropout gate from
approximately 4 horizontal lines minimum to ap-
proximately 14 horizontal lines maximum. Go to step 5 in
the Adjustment Procedure of Section 6.

NOTE

When in doubt as to the timing of the blanking
interval, do not use the AFC Dropout Blanking
feature. That is, leave the AFC Dropout Blanking
switch, S495, in the Off (out) position.

1b. VTR’s with Block Sync and Head Dropout. To gen
lock the 1470 to VTR’s with block sync and head dropout,
move the Block Sync Jumper, P419, from its Normal
(factory-set) position to the Block Sync position as shown
in Fig. 4-2. Also, use the information given previously in
part 1a, VTR’s with Head Dropout.

Jumper P419 should never be left off the pins;
otherwise, the 1470 will generate unstable sync
signals.

2. Gen Locking to Sound-in-Sync Signals. The 1470
Generator will gen lock to sound-in-sync composite video
signals if the Sound-in-Sync Jumper P324 is moved to the
Sound-in-Sync position as shown in Fig. 4-2.

When not operating in the sound-in-sync mode, jumper

P324 should be removed and stored on one of the pins as
shown in the illustration.

4-4

3. Burst and Setup Wire Straps. Fig. 4-3 shows the
location of factory-installed wire straps for deleting burst
on the window, convergence, and multiburst composite
video signals. No setup wire strap is installed for the
convergence signal; thus, setup is added to this signal.

4. Variable Blanking Mode. Fig. 6-2 (in Section 6
ADJUSTMENTS) shows the location of factory-installed
jumpers on Advance Horiz Blank (P180), Advance Vert
Blank (P190), Horiz Drive Delay (P239), and Comp Blank
Delay (P249), located on the A2 SYNC circuit board.

To enable the Variable Blanking Mode, Move P180 and
P190tothe Advance (Variable Blanking) position, whichis
marked by the letter A on the board. Move P239 and P249
to the Delayed position, which is marked by the letter D on
the board. Leading Edge Delay (R241) and Trailing Edge
Delay (R232) must then be adjusted for the desired
relation to sync and for desired blanking width. See
Section 6 ADJUSTMENTS for the proper procedure.

TOP VIEW OF 1470

L1 S |
i FRONT i

Convergence

Window Multiburst

i +

W827 ~— w825 ™ w823
Burst L@ eL—Te el e

w826
Setup ———— =@ ®

NOTE

Burst and/or setup
(see text) are deleted
when wire straps are I [ I |1
added. u U

2096-14

Fig. 4-3. Partial Signal Generator circuit board showing location
where burst and setup wire straps can be removed or added.
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Chassis Section

Intermediate
Section

10-32 PHS
Screw

Stationary
Section

10-32 PHS
Screw

Bracket

Flat Bar
Nuts

2096-15

Fig. 4-4. Exploded view of rackmounting hardware showing the relative position of parts.

As noted in the illustration, burst and/or setup are
deleted when wire straps are added. Conversely, when
wire straps are removed, burst and/or setup are added.

One end of the factory-installed burst straps may be
disconnected to add burst, as desired.

Setup can be deleted from the convergence signal by
adding a wire strap in the W826 location shown in Fig. 4-3.
Since setup is 7.5 IRE, deleting setup will decrease the
convergence peak amplitude from 77 IRE to 69.5 IRE.

Rackmounting

Fig. 4-4 shows an exploded view of the rackmounting
hardware for installing the instrument in a cabinet rack.

The stationary section with its intermediate section and
the rear mounting extension bracket are fastened to the
front and rear rails of the cabinet rack. Then, the
instrument with attached slideout track chassis sections
slides into the intermediate section to complete the
installation.
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MAINTENANCE

Service Centers

Tektronix, Inc. provides complete instrument repair
and calibration at local Field Service Centers or the
Factory Service Center. Contactyour local Tektronix Field
Office or representative for further information. If you
need to ship the instrument, follow the repackaging
instructions given in Part 1 — Instrument Repackaging for
Shipment.

Cleaning

Accumulations of dirt and dust on components acts as
an insulating blanket preventing efficient heat dissipation.
Dust on circuit boards can cause electrical conduction
paths to occur, especially under high humidity conditions.
Clean your instrument before this happens! Use the
cleaning information that follows.

Avoid the use of chemical cleaning agents that might
damage the plastics and remove the lettering from
the 1470 Generator. Avoid chemicals that contain
benzene, toluene, xylene, acetone, or similar
solvents. Recommended cleaning agents are
isopropy! alcohol or Kelite (1 part Kelite, 20 parts
water).

Exterior. Dust the cabinet off with a soft cloth. The
remaining dust can be removed with asoft cloth, dampen-
ed in a mild detergent and water solution. Do not use
abrasive cleaners.

Interior. Dust is best removed from the interior with dry,
low pressure air (approximately 9 Ibs/in?). Dirt clinging to
surfaces may be removed with a small paint brush and
blown away using low pressure air.

After cleaning the instrument and checking its perfor-
mance, install the top cover on the instrument. The top
cover protects personnel from electrical shock hazard and
also protects the interior of the instrument from dust and
dirt.
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Power Supply Fuses

The three secondary dc power supplies in the instru-
ment are protected by fuses (see Fig. 5-1). Table 5-1 lists
the fuse ratings and types.

TABLE 5-1
Power Supply Fuses

Power Fuse

Supply Circuit No. | Fuse Rating | Fuse Type

—15V F75 3A Fast Blow
+5V F76 5A Fast Blow

+15V F85 3A Fast Blow

Special Handling of IC’s

Some of the IC’s on the Sync circuit board are static
sensitive. They require special handling when removed to
protect them from damage. These IC’s are: U162, U164,
U201, U231, and U261. The following are some
precautionary measures that must be taken.

1. Dissipate any personally accumulated static charge
by touching a grounded object before handling the
component.

2. Pick up the IC by the body only. They should not be
handled by the leads.

3. Do not subject the IC to unnecessary sliding
movements over any surface at any time.

4. Use conductive or antistatic containers for storing
and transporting IC’s. Keep replacement IC’s in their
original containers.

Troubleshooting

The best method for isolating trouble in the 1470 after
determining that the power supplies are operating normal-
ly is to use the signal tracing method.
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Partial Power Supply Board

2096-16

Fig. 5-1. Location of secondary dc power supply fuses.

The “Test Equipment” listin the Adjustments portion of
this manual is a handy reference for deciding the test
equipment, cables, and terminations that are needed.

Figs. 9-1 through 9-4 located on the foldout pages
following the schematic diagrams, can be used as a guide
to check thatthe 1470 is generating the proper waveforms.

The schematic diagrams are laid out so they physically
resemble the circuit boards. Components on the circuit
boards are numbered using the grid system. Starting in the
upper left corner of each board with the front panel of the
instrument facing to the right, the numbers increase from
1 to 9 going down and by 10’s going to the right.

This circuit numbering system and the schematic
layouts should make it easier for you to locate com-
ponents on the board and their approximate location on
the schematic. ldealized drawings of waveforms are
provided on the schematics as an aid to signal tracing and
understanding circuit operation.

To troubleshoot the Sync board (which is located
under the Gen Lock board) operate the instrument without
the Gen Lock board as follows:

1. Turn off the instrument.

2. Note the location and orientation of the Gen Lock
board connectors. Disconnect these connectors
from the Gen Lock board.

3. Remove the Gen Lock board by removing four
screws. Leave the pushbutton extension shafts
attached to the switches.

4. Insert two #22 insulated solid-wire jumpers in
connector P399 at the end that was disconnected
from the Gen Lock board. One jumper connects from
pin 2to pin 4; the other jumper connectsfrom pin3to
pin 6 (see Fig. 6-2 in the Adjustment Procedure).
Ground pin 5 of P399.

5. Turn on the instrument.
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Factory Selected Components

Different batch runs of transistors and IC’s used during
production testing have characteristics that must ‘be
matched by selecting components. Such components are
indicated on the schematic diagram by adding “(SEL)”
below the circuit number. The information that follows
describes these components.

C124, C126, C127, C128, and C129 on Sync diagram 2
are factory selected. The values of these components are
selected to obtain a nominal 140 ns rise and falltime on the

Maintenance—1470

drive pulses. Leave the values of the selected capacitors as
they are unless the associated IC is replaced and the drive
pulse rise and falltimes are greater than 170 ns or less than
110 ns.

R733 on Multiburst diagram 6 is factory selected to set
the dc levels between multiburst sine-wave packets so
they are all at the same level with respect to each other.
Leave the value of R733 as is unless Q760 is changed and
the multiburst packet dc levels are not at the same level.
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ADJUSTMENTS

Calibration Interval

Recalibrate the instrument only when its performance
does not meet specifications. A partial calibration is
desirable after replacing components or when there is a
need for “touching up” some of the adjustments to restore
instrument accuracy.

Tektronix Field Service

Tektronix, Inc. provides complete repair and recalibra-
tion at local Field Service Centers and the Factory Service
Center. Contact your local Tektronix Field Office or
representative for further information.

Test Equipment

Minimum Specifications are given.

1. Dual-Trace Oscilloscope. For setting power supply
voltages, displaying waveforms, and for use with a spec-
trum analyzer (item 2).

Bandwidth: DC to at least 20 MHz.

Minimum Deflection Factor: 5 mV/div; 50 mV with 10X
probe.

Main Sweep Rate: To at least 0.1 us/div. X10 magnifier
extends maximum sweep rate to 10 ns/div.

Delayed Sweep Rate: To at least 0.1 us/div.

Tektronix T935 Oscilloscope, or equivalent.

2. Spectrum Analyzer System. Capable of displaying
the 4th and 5th harmonics of the multiburst signal.
Required when adjusting Multiburst Harmonics and
Chroma Output Filter on the Signal Gen circuit board.
Frequency range: 1 MHz to 20 MHz. Tektronix 1401A, or
equivalent, used with an oscilloscope (item 1).

3. Composite Video Source. This signal source with
burstis required when performing adjustments on the Gen
Lock circuit board. Amplitude: 1 V into 75 ohms. Also,
horizontal drive and vertical drive signals are needed to
externally trigger the oscilloscope time base. Tektronix
1470 NTSC Color Sync & Test Generator, Tektronix 1474
NTSC Color Sync Generator, or equivalent. Black burst is
used as the composite video source in the procedure.
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4. Color Picture Monitor. Used forevaluating the results
of the adjustments made when calibrating the 1470.
Tektronix 650 Color Picture Monitor, or equivalent. If the
Tektronix monitor has Option 2 installed, then it can be
used with the low-priced Tektronix 602 Option 5 Display
Unit described in item 5.

5. Vectorscope. Required to display burstand color bar
vectors when adjusting Quadrature Phase. Also, can be
used when adjusting White Bar Bal. Tektronix 1420 NTSC
Vectorscope or equivalent. If the Tektronix Color Picture
Monitor has Option 2 installed, a Tektronix 602 Option 5
Display Unit can be used in place of the 1420 Vectorscope.

6. Frequency Counter. Required when setting the
Subcarrier Freq Adj R248 adjustment on the Sync circuit
board. Frequency Counter characteristics: Capable of
direct counting 3.579545 MHz in 7 digits. Measurement
accuracy should be within =1 count = time-base accuracy
of 1 part in 10° over 0-50° C temperature range. Tektronix
DC 501 or equivalent. The DC 501 is a plug-in unit that
requires power from a mainframe such as the Tektronix
TM 501.

7. Waveform Monitor. For monitoring video waveforms;
for checking and adjusting multiburst flatness. Use a
Tektronix 1480-Series Waveform Monitor or equivalent.

8. Digital Voltmeter. For checking and adjusting
power-supply voltages. Tektronix DM 501 or equivalent.
Requires power from a TEKTRONIX TM-500 Series
Mainframe.

9. 75-Ohm Coaxial Cable. For interconnecting the
signals to the test equipment. At least five 42-inch 75-ohm
cables equipped with BNC connectors are needed.
Tektronix Part No. 012-0074-00.

10. 75-Ohm End-Line Termination. Two each. BNC
connectors. Tektronix Part No. 011-0102-00.

11. 75-Ohm Feed-Through Termination. Three each.
BNC connectors. Tektronix Part No. 011-0103-02.
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12. 50-Ohm to 75-Ohm Minimum Loss Attenuator. One
each. BNC connectors. Tektronix Part No. 011-0057-00.

13. Variable Attenuator. Needed when adjusting Burst
Detector R390. Has the end terminals of a 150-ohm
potentiometer connected from input to ground and the
divider arm connected to the attenuator output. This test
fixture can be easily constructed using the following parts:

Tektronix
Description Part No.
Accessory housing without elec- 011-0081-00
trical components. Equipped with
BNC female and male connectors.
Resistor, 150 Q +20%, variable, 311-0482-00

composition, miniature.

NOTE

Ifthe variable attenuator is not available, you can use
three 75-ohm terminations as described in step 5,
part v, of the Adjustment Procedure.

14. Potentiometer. Needed when checking/adjusting
the range of Remote Master Phase Range C922. Has one
end terminal and the center arm connected together at the
REMOTE MASTER input, and the other end terminal con-
nected to ground. This test fixture can be easily con-
structed using the following parts:

Tektronix
Description Part No.
Accessory housing without electrical 011-0081-00
components.
Equipped with bnc female and male
connectors.
Resistor, 10 kQ +20%, variable, 311-0491-00

composition, miniature.

Preliminary Procedure

Turnontheinstrument and allow at least 10 minutes for
warmup before proceeding. Be sure that the instrument is
operating in an ambient temperature of 25°C +5°C.
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P3

—15V +15V +5V Gnd
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R13
—15V Adj @

R43
+15V Adj @

R62
+5V Adj @

|

POWER SUPPLY
DIAGRAM <I> AREA
FRONT

2096-17

Fig. 6-1. A1 Power Supply circuit board showing adjustment and
test point locations.

Circuit Board lllustrations

Figs. 6-1 through 6-4 are circuit board illustrations that
show locations of the adjustments and test points describ-
edintheprocedure. Also, the schematic diagram titles and
reference numbers are given on the illustrations so that
you can quickly refer to the proper schematic when
locating these adjustments and test points.

Adjustment List

Table 6-1 is a list of the adjustments for use as an easy
reference. This list serves as an index to the calibration
procedure.
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TABLE 6-1
Adjustment List
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Step No. Circuit No. Adjustment Circuit Board & Diagram
'a R13 —15V Adj Power Supply board; see Fig. 6-1.
R43 +15 V Adj .
Power Supply diagram
R62 +5 V Adj
2b R230 Subcarrier Amplitude
2e R248 Subcarrier Freq Adj Sync board; see Fig. 6-2.
29 L205 10 MHz Freq Adj Sync diagram
2i R139 Burst Position & Width Adj Sync board; see Fig. 6-2.
2m R232 Trailing Edge Delay Sync diagram 2
2n R241 Leading Edge Delay
3c R734 'Multiburst Center Level
3e L632, L635 Lum Filter
3f R626 Lum Gain
3h R637 DC Level Signal Gen board; see Fig. 6-4.
3 L521, L531 B-Y Input Filter
3k L501, L511 R-Y Input Filter Signal Output Amp @and
3m L527 Quadrature Phase .
3(0) R574, R575 White Bar Bal (B-Y, R-Y) Color Bars @ diagrams.
3s L508 Chroma Output Filter (Green/Magenta)
3u L518 Chroma Output Filter (Min Harmonics)
3x R615 High Freq Ampl Gain
4b, 3c R734 Multiburst Center Level (see step 3c)
4c R747, R755 Multiburst Harmonics
4e C762 Multiburst Flatness (Top) Signal Gen board; see Fig. 6-4.
4f C744 Multiburst Flatness (Bottom) ) )
4h R727 Multiburst 500 kHz Multiburst d'agram©
4k R723 Multiburst 4.2 MHz
4(0) R738 Multiburst Gain
5d R315 Sync Separator Cal
5 R331 H Delay Gen Lock board; see Fig. 6-3.
5(1) R411 Vert Reset Position
5(0) R492 AFC Blanking Width Gen Lock diagram@
5p R491 AFC Blanking Delay
5v R390 Burst Detector
6d P909, R905 Black Burst Phase
69 Goniometer, P929 Master Phase
6i C922 Remote Phase Range
6m R994 SUB 1 Gain Phasing board; see Fig. 6-6.
6(0) P989, R987 SUB 1 Phase Phase Shifter diagram
69 R964 SUB 2 Gain
6s P969, R967 SUB 2 Phase
6v P949, R947 Test Signal Phase

'Located on Signal Gen board and Multiburst diagram 6. Adjusted at this time.
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Jumpers for operating
Sync board independent
of Gen Lock board.
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Fig. 6-2. A2 Sync circuit board showing jumper and adjustment locations.
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Fig. 6-3. A3 Gen Lock circuit board showing adjustment and test point locations.
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Fig. 6-4. A4 Signal Gen circuit board showing adjustment and test point locations.




ADJUSTMENT PROCEDURE

This procedure gives the optimum setting for each
adjustment. Use 75-ohm terminations to terminate the
1470 output signals that are connected to test equipment
except when externally triggering the oscilloscope time
base.

IMPORTANT

Set the GEN LOCK SUBCARRIER and SYNC
pushbuttons to INT (pressed in position) before
starting the procedure.

1. Adjust Power Supplies
NOTE

If any of the power supplies are adjusted, the entire
instrument calibration must be checked.

a. Dc-couple an oscilloscope (or digital voltmeter) to
each of the test points on the Power Supply board and, if
necessary, set the corresponding adjustment to obtain the
voltage given in the following list. Perform the adjustments
in the same sequence as the list. The chassis can be used
as a ground instead of multi-pin connector Gnd.

Voltage Test Point Adjustment
—15V —15V Adj R13
+15V +15 V Adj R43

+5V +5 V Adj R62

b. Disconnect the probe from the voltage test point.

2. Sync Generator Adjustments
NOTE

Access to the Sync circuit board adjustments can be
made through holes in the Gen Lock board. Use a
plastic alignment tool. If desired, you can operate
the 1470 with Gen Lock board removed by following
the instructions given in the Troubleshooting por-
tion of this manual.

a. Initial Setup: Externally trigger the oscilloscope time
base using the 1470 HORIZ DRIVE signal. Apply the 1470
BLACK BURST signal through a 75-ohm termination to
the oscilloscope vertical input connector.

b. ADJUST—Subcarrier Amplitude R230 for a burst am-
plitude of 286 mV p-p. R229 may be selected, if necessary,
to meet this requirement.

c. Disconnect the BLACK BURST signal. Apply one of
the 1470 SUBCARRIER signals through a 75-ohm ter-
mination to the oscilloscope. Connect the other SUB-
CARRIER signal through a 75-ohm termination to a
frequency counter.
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d. CHECK—For 2 V p-p nominal subcarrier amplitude
as displayed on the oscilloscope.

e. CHECK/ADJUST—Subcarrier Freq Adj R248 for a
3.579545 MHz indication on the frequency counter.

f. Disconnect the SUBCARRIER signals from the test
equipment. Connectthe 1470 BLACK BURST signal to the
oscilloscope or waveform monitor, if available. Terminate
the signal into 75 ohms.

g. CHECK/ADJUST—10 MHz Freq Adj L205 for center
of lock-in range between burst and horizontal sync of the
waveform displayed on the oscilloscope (or waveform
monitor).

h. Disconnect the BLACK BURST signal from the test
equipment. Connect the 1470 BURST GATE signal
through a 75-ohm termination to the oscilloscope.

i. CHECK/ADJUST—Burst Position & Width Adj R139
for a 2.5 us burst gate duration between 50% amplitude
points. This is equivalent to 9 cycles of burst at HAD (Half
Amplitude Duration). One method for checking the ac-
curacy of your adjustment is to apply the 1470 SUB-
CARRIER signal to the other channel of the oscilloscope
operating in the alternate mode. Check that the burst gate
equals 9 cycles of subcarrier signal.

j. Disconnect the BURST GATE and SUBCARRIER
signals from the oscilloscope.

NOTE

To change to Variable Blanking Mode, perform the
following steps.

k. Connect the BLACK BURST output of the 1470 or
1474 to the test oscilloscope vertical input, via a 75-ohm
cable and 75-ohm termination. Externally trigger the test
oscilloscope from the COMP SYNC output. Use delayed
sweep to view the setup transitions, sync, and burst of the
BLACK BURST output signal.

I. Move jumpers P180 and P190 to the Advance
(delayed) position. This position is marked by theletter’ A’
on the Sync board (that is, toward P239 and P249). Move
jumpers P239 and P249 to the delayed position (toward
U201). This position is marked by theletter’'D’onthe Sync
board. The instrument is now in the Variable Blanking
mode.

m. ADJUST - R232 so that the trailing edge of setup
(leading edge of blanking) has the desired time
relationship to the leading edge of sync.

n. ADJUST - R241 to move the leading edge of setup
(trailing edge of blanking) for the desired blanking width.
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At the factory, R232is adjusted sothatthe 4 IRE point of
the trailingedge of setupis 1.4 us fromthe —20 IRE point of
the leading edge of sync. R241is adjusted so that there is
10.7 us from the trailing 4 IRE point to the leading 4 IRE
point of setup. P180, P190, P239 and P249 are then moved
to the normal blanking mode.

0. Set the jumpers to the desired blanking mode.

3. Signal Output Amp and Color Bar Adjustments

a. Initial Setup: Connect the 1470 COMP VIDEO signal
through a 75-ohm termination to the oscilloscope. Check
that the oscilloscope time base is externally triggered from
the 1470 HORIZ DRIVE signal.

b. Press in the MULTIBURST pushbutton.

c. CHECK/ADJUST—Check that the dc level (55 IRE)
between multiburst packets is vertically centered with
respect to the multiburst packets as observed on the
oscilloscope. If not, adjust Multiburst Center Level R734
for proper dc level. (This is the only Multiburst adjustment
that must be preset at this time.)

d. Press in the WINDOW pushbutton.

e. CHECK/ADJUST—Lum Filter L632 and L635 for best
front corner on the oscilloscope waveform. L635 affects
the corner; L632 affects the area next to the corner.

f. CHECK/ADJUST—Lum Gain R626 for 1 V p-p
waveform on the oscilloscope.

g. Set the oscilloscope Input Coupling switch to Gnd
and establish a ground reference point. Set the switch to
dc.

h. CHECK/ADJUST—DC Level R637 for 0 V waveform
blanking level.

i. Disconnect the COMP VIDEO signal from the os-
cilloscope. Ac-couple the oscilloscope probe to one end
of C532 as pointed out in Fig. 6-4. Press in the 1470
COLOR BARS pushbutton.

j. CHECK/ADJUST—B-Y Input Filter L531 for optimum
front corner on the highest amplitude transition of the
waveform. Move probe to the end of C522 as shown in Fig.
6-4. Adjust B-Y Input Filter L521 for optimum front corner.

k. CHECK/ADJUST—Using part j of this step as &
guide, connect the oscilloscope to the end of C512shown
in Fig. 6-4. Adjust R-Y Input Filter L511 for optimum front
corner on the waveform. Move probe to one end of C502
shown in Fig. 6-4. Adjust R-Y Filter L501 for optimum front
corner.

I. Disconnect the probe from C502. Apply the 1470
COMP VIDEO signal to a vectorscope. Terminate the
signal into 75 ohms. Position the burstvector to 180° using
the vectorscope Phase control.

m. CHECK/ADJUST—Quadrature Phase L527 to move
the red vector in its respective box as displayed on the
vectorscope. Check that the other color vectors are
located within their respective boxes when checking their
phase. If their amplitudes are incorrect, preadjust High
Freq Amp Gain R615. Final adjustment of R615 is per-
formed later in part x of this step.

n. Apply the 1470 other COMP VIDEO signal through a
75-ohm termination to the oscilloscope.

0. CHECK/ADJUST—The White Bar Bal adjustments
R574 and R575 together in small increments for minimum
subcarrier on the white bar portion of the oscilloscope
waveform. The best method is to use the vectorscope asan
indicator. Increase the vectorscope gain to maximum. If
the 602 Display Unit is used, set the color picture monitor
Chroma control fully clockwise. Adjust White Bar Bal
adjustments R574 and R575 to superimpose the center
dots.

p. Reset vectorscope gain or color picture monitor
Chroma control, if used, to the Cal or Preset position.

g. If the 1470 instrument contains a Gen Lock circuit
board, disconnect multi-pin connector P399 (see Fig. 6-2
for location) from the board. If the Gen Lock board is not
installed (Option 1) in your instrument, disconnect multi-
pin connector P199 (see Fig. 6-2) from the Sync board.

r. Display the color bar green-magenta (center chroma)
transition on the oscilloscope. Magnify this portion of the
waveform vertically and horizontally for best visibility.

s. CHECK/ADJUST—Chroma Output Filter L508 for
minimum crossover amplitude.

t. Disconnect the COMP VIDEO signal from the vec-
torscope. Connect this same COMP VIDEO signal
through a 75-Q to 50-Q minimum loss attenuator to the
spectrum analyzer.

u. CHECK/ADJUST—Chroma Output Filter L518 for
minimum subcarrier harmonics when viewing the spec-
trum analyzer output waveform.

v. INTERACTION—Repeat parts t and u of this step for
optimum results.

w. Reinstall the multi-pin connector that was removed
in part g of this step. Press in the 1470 SUBCARRIER and
MED APL pushbuttons. Display the first step of the
staircase waveform on the oscilloscope. Magnify this
portion of the waveform vertically.

x. CHECK/ADJUST—High Freq Ampl Gain R615so the

bottom of the modulation envelope coincides with the
blanking (0 IRE) level.
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NOTE

This adjustment affects multiburst gain. If High Freq
Ampl Gain R615 is adjusted out of sequence, press
in the MULTIBURST pushbutton and perform step 4
(o) to adjust Multiburst Gain R738.

4. Multiburst Adjustments

a. Initial Setup: Continuing from step 3x, leave the 1470
COMP VIDEO signals connected to the oscilloscope and
spectrum analyzer. Also, leave the oscilloscope time base
externally triggered from the 1470 HORIZ DRIVE signal.

b. Press in the MULTIBURST pushbutton.

NOTE

Multiburst Center Level R734 was preset in step 3c.
No readjustment of this control is necessary.

c. CHECK/ADJUST—Multiburst Harmonics R747 and
R755 for best sine waveshape of 500 kHz packet as
observed on the oscilloscope. At the same time, set these
adjustments for minimum harmonics when viewing the
spectrum analyzer output waveform.

d. Change the 1470 COMP VIDEO signal connections
to the oscilloscope so that the signal is first looped
through a waveform monitor, such as the 1480-Series
instrument, and then is applied through a 75-ohm termina-
tion to the oscilloscope.

e. CHECK/ADJUST—Multiburst Flatness C762 for flat
top on the multiburst packets as viewed on the waveform
monitor. The tops of the packets should all be at the same
level. Atthe same time, set these adjustments for minimum
harmonics when viewing the spectrum analyzer output
waveform.

f. CHECK/ADJUST—Multiburst Flatness C744 for flat
bottom on the multiburst packets. They should all be at the
same level.

g. INTERACTION—Repeat part ¢ of this step, if difficulty
is encountered in meeting both harmonic and flatness speci-
fications, C738 may be selected (between 0 and 5 pf). C738
will affect the flatness only, by providing high frequency
peaking.

NOTE

Either a waveform monitor or an oscilloscope can be
used to perform the following steps.
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h. CHECK/ADJUST—Check that four complete cycles
in the 500 kHz packet are displayed on the oscilloscope. If
not, rotate the Multiburst 500 kHz R727 adjustment fully
clockwise. Then turn the adjustment slowly counter-
clockwise until exactly four complete cycles are dis-
played.

i. Disconnect the COMP VIDEO signal cable from the
75-ohm termination at the oscilloscope. Loop this signal
from the waveform monitor through a vectorscope and
back to the termination at the oscilloscope.

j. To perform part k of this step, the vectorscope must
be phase locked either internally by the presence of color
burst on the muitiburst signal or externally by using the
1470 SUBCARRIER signal. If the vectorscope cannot be
externally phase-locked and color burst is not present on
the multiburstsignal, disconnect one end of the 1470 color
burst jumper wire strap W823 pointed out in Fig. 4-3.
Disconnecting this strap restores color burst to the
multiburst signal.

k. CHECK/ADJUST—Multiburst 4.2 MHz R723 for
minimum loop opening when viewing the longest vector
on the vectorscope display. (This sets the 5th burst packet
to 3.58 MHz.)

I. INTERACTION—Repeat part h of this step.

m. Disconnect the signal(s) from the vectorscope.
Leave the remaining testequipment connected to the 1470
Generator. If wire strap W823 was disconnected in part j of
this step, reconnect this strap.

n. CHECK—Frequency of 4.2 MHz packet of the
multiburst signal. For example, using the oscilloscope
0.1 us/div delayed sweep rate, there should be 3 cycles per
7.14 divisions if parts h and k of this step were performed
properly. If the 0.2 us/div time base is used on the
oscilloscope or waveform monitor, then there should be 5
cycles per 5.95 divisions.

0. CHECK/ADJUST—Multiburst Gain R738 so the
multiburst packets are 50 IRE p-p in amplitude as viewed
on the waveform monitor. If an oscilloscope is used to
display the waveform, adjust Multiburst Gain R738 so the
500 kHz packet is 357 mV p-p in amplitude. The other
packets may not be the same amplitude if the oscilloscope
vertical amplifier does not have flat response from 50 kHz
to 5 MHz +0.5%.

p. Disconnect the 1470 signals from the test equipment.
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5. Gen Lock Adjustments

a. Initial Setup: Apply composite sync or video with
burst from a color sync test generator to the 1470 GEN
LOCK SIGNAL LOOP inputconnector. Connecta 75-ohm
termination to the other GEN LOCK SIGNAL LOOP input
connector. Externally trigger the oscilloscope time base
with a horizontal drive signal from either generator.

b. Set the Sound-in-Sync Jumper, P324, to the Sound-
in-Sync position as shown in Fig. 4-2. Connect the
oscilloscope probe to one of the pins jumpered by P324.
Display the negative-going horizontal line rate pulse (see
Fig. 6-5).

c. Set the 1470 under test GEN LOCK SYNC and GEN
LOCK SUBCARRIER pushbuttons to EXT.

d. CHECK/ADJUST—Sync Separator Cal R315 so the
negative-going pulse duration displayed on the os-
cilloscope extends just beyond the apparent trailing edge
of horizontal sync as pointed out in Fig. 6-5. Since
horizontal sync has a nominal duration of 4.8 us, R315
should be adjusted to obtain a pulse duration of at least
5 us but no greater than 5.2 us when measured between
the 50% amplitude points.

e. Disconnect the oscilloscope probe from the test
point and set jumper P324 in the 1470 under test to the
Normal position; that is, stored on one of the two pins.

.I Apparent Trailing
Edge of Horizontal
Sync
2096-21

Fig. 6-5. Waveform at the connector pins of Jumper P324 when
P324 is set to the Sound-in-Sync position.
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NOTE

Use a dual-trace oscilloscope with delayed sweep to
perform the remaining gen lock adjustment
procedure.

f. Externally trigger the oscilloscope time base from the
color sync test generator (not the 1470 under test)
horizontal drive signal.

g. Disconnect the termination from the 1470 under test
GEN LOCK SIGNAL LOOP input connector. Connect the
looped-through composite sync or video signal from this
connector through a 75-ohm termination to Channel 1 on
the oscilloscope. Apply the 1470 under test COMP VIDEO
signal through a 75-ohm termination to Channel 2 on the
oscilloscope. Check that the oscilloscope vertical Input
Coupling switches are set to DC.

h. Press in the 1470 under test COLOR BARS push-
button.

i. Using dual-trace alternate mode of operation, set the
oscilloscope controls to display the horizontal sync and
burst portion of the waveforms magnified and superim-
posed.

j. CHECK/ADJUST—H Delay R331 so the horizontal
sync pulses are superimposed; that is, one pulse is
centered within the other pulse. (There may be a very
slight difference in pulse durations.)

Another method is to set the oscilloscope vertical Mode
switch to Add, invert one signal, and adjust H Delay R331
for minimum horizontal sync output. After making the
adjustment, return the vertical Mode switch to Alternate
and the Polarity switch to + Up (non-inverted) operation.

A third method is to use a color picture monitor, if
available, operating in the A-B pulse-cross mode.

k. Externally trigger the oscilloscope from the color
sync test signal generator vertical drive signal. Using
chopped mode of operation, set the oscilloscope controls
to display a stable, magnified view of the vertical blanking
interval for both waveforms superimposed.

. CHECK/ADJUST—Vert Reset Position R411 to
superimpose the vertical blanking intervals.

Other methods to use are the Add and A-B modes
described in part j of this step.

REV. A MAR 1977



m. Disconnect the 1470 COMP VIDEO signal from
Channel 2 on the oscilloscope. Connect a probe from
Channel 2 of the oscilloscope to pin 3 (AFC Sampler Gate
signal) of multi-pin connector P399 on the Gen Lock
circuit board (see Fig. 6-3). Display the vertical blanking
interval of both waveforms using dual-trace chopped
mode of operation and delayed sweep.

n. Press in the 1470 internal AFC Dropout Blanking
switch, S495 (see Fig. 4-2), to the On position. Check that
the GEN LOCK SYNC and GEN LOCK SUBCARRIER
pushbuttons are set to EXT.

0. CHECK/ADJUST—AFC Blanking Width R492 for a
gate duration of 6 lines. Use the horizontal lines of the
color bar waveform as a gauge when determining gate
duration.

p. CHECK/ADJUST—AFC Blanking Delay, R491, so
the AFC sampler gate starts at line 11. This is the first
horizontal line that follows the last equalizing pulse
sequence.

g. The preceding procedure for the AFC Blanking
adjustments (parts o and p of this step) is for helical scan
VTR’s with head dropout after the vertical interval.
Connect your VTR to the 1470 GEN LOCK SIGNAL LOOP
input connector in place of the test signal generator. With
the VTR running, note on the VTR waveform displayed on
Channel 1 of the oscilloscope the location where the head
switch occurs with respect to the AFC sampler gate
waveform displayed on Channel 2. If necessary, readjust
Width R492 and Delay R491 to straddle the VTR head
switch area of the waveform.

r. Disconnect all the test equipment from the 1470
under test.

s. Apply a4 V p-p unterminated subcarrier signal froma
color sync test generator or from the 1470 under test
through a variable attenuator to the 1470 GEN LOCK
SIGNAL LOOP connector. (If a variable attenuator is not
available, connect two 75-ohm feedthrough terminations
in series with the signal and terminate the other GEN
LOCK SIGNAL LOOP connector into 75 ohms. These
terminations reduce the amplitude to approximately 1 V

p-p.)

t. Connect an oscilloscope probe to the wire strap that
connects the GEN LOCK SIGNAL LOOP connectors
together. Set the oscilloscope for single-channel
internally-triggered operation to monitor the incoming
subcarrier signal. Set the variable attenuator for ap-
proximately 1.5V p-p subcarrier signal amplitude as
displayed on the oscilloscope.
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u. Set the 1470 under test GEN LOCK SYNC pushbut-
ton to INT. Check that the GEN LOCK SUBCARRIER
pushbutton is set to EXT. The FULL FIELD TEST SIGNAL
pushbuttons can be in any position since they are not
applicable for this procedure.

v. CHECK/ADJUST—SIlowly rotate the variable
attenuator so that the subcarrier signal amplitude
decreases t0 0.8 V p-p asdisplayed on the oscilloscope. At
this level check that the 1470 under test GEN LOCK
SUBCARRIER light turns off. This indicates that the 1470
has automatically switched from external to internal
subcarrier lock. If the light does not turn off at 0.8 V p-p,
adjust Burst Detector R390 for this threshold level. (If you
arg using the 75-ohm terminations in place of the variable
attenuator, adjust Burst Detector R390 so the GEN LOCK
SUBCARRIER light just turns on. This setting will resultin
a threshold level of approximately 0.9 V p-p.)

6. Phasing Control Adjustments

a. Initial Setup: Externally trigger the test oscilloscope
time base, using the 1470 HORIZ DRIVE signal.
Simultaneously display the 1470 BLACK BURST and the
SUB 3 signal, using 75-ohm terminations, on the test
oscilloscope with the vertical set to the chopped mode. Set
the test oscilloscope delaying sweep to 10 us/div, and
free-run the delayed sweep at 100 ns/div.

b. CHECK—that the burst of the BLACK BURST signal
and the SUB 3 signal are in phase.

¢. Using the delay-time control onthe test oscilloscope,
display the leading edge of the BLACK BURST sync pulse.

d. CHECK/ADJUST—settings of the Black Burst Phase
controls, P909 and R905, so that the 50% point on the
falling/leading edge of the sync pulse s at the 50% point of
the rising/positive slope of the Subcarrier signal.

e. Connect a Black Burst signal from the composite
video source to the GEN LOCK input of the 1470. Connect
the Subcarrier Out Signal from the composite video
source to the Ext. Subcarrier input of the vectorscope.
Using equal lengths of cable, connect the 1470 GEN
LOCK loop-through connector to input A of the vec-
torscope, and connect the 1470 SUB 3 output to input B of
the vectorscope. Terminate both vectorscope input loop-
throughs with 75-ohm terminations.

f. Using the vectorscope Phase control, set the com-
posite video source burst vector at the 180° mark.
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Adjustments -1470

g. CHECK—that the MASTER Phase controls, P929
and the goniometer, vary the phase of SUB 3 a full 360°.

h. Connect the 10-kilohm potentiometer across the
REMOTE MASTER connector.

i. CHECK/ADJUST—the Remote Master Phase Range
control, C922, for a range of 0 to 100° as the 10-kilohm
potentiometer is varied through its range.

j. Disconnect the 10-kilohm potentiometer from the
REMOTE MASTER connector.

k. ADJUST—the MASTER phase control to place the
input B vector at the 180° mark.

I. Connect SUB 1 through a cable and 75-ohm termina-
tion to the input of the test oscilloscope.

m. CHECK/ADJUST—SUB 1 Gain, R994, for a 2-volt
(p-p) waveform on the test oscilloscope. R993 may be se-
lected, if necessary, to meet this requirement.

n. Disconnect the cable from the 1470 SUB 3 connec-
tor, and connect it to the 1470 SUB 1 connector.

0. CHECK/ADJUST—that settings of the SUB 1 Phase
controls, P989 and R987, vary the phase of SUB 1 a full
360°. Leave the controls set so that the input B vector is at
the 180° mark.
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p. Connect SUB 2 through a cable and 75-ohm
termination to the input of the test oscilloscope.

g. CHECK/ADJUST—SUB 2 Gain, R964, for a 2-volt
(p-p) waveform on the test oscilloscope. R963 may be se-
lected, if necessary, to meet this requirement.

r. Disconnect the cable from the 1470 SUB 1 connector
and connect it to the 1470 SUB 2 connector.

s. CHECK/ADJUST—that settings of the SUB 2 Phase
controls, P969 and R967, vary the phase of SUB 2 a full
360°. Leave the controls set so that the input B vector is at
the 180° mark.

t. Disconnect the cable from the 1470 SUB 2 connector,
and connect it to the 1470 COMPOSITE VIDEO output
connector.

u. Press in the 1470 COLOR BARS pushbutton.

v. CHECK/ADJUST—that settings of the TEST
SIGNAL phase controls, P949 and R947, vary the phase of
the 1470 Color Bars signal a full 360°. Leave the controls
set so that the Color Bars Burst vector is at the 180° mark.

w. This completes the 1470 adjustment procedure.
Check that the internal AFC Dropout Blanking switch
8495, Sound-in-Sync jumper P324, and Block Sync
jumper P419 are positioned as required to correctly
interface the 1470 Generator to the television system.
Disconnect all test equipment and install the top cover on
the instrument.
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Adjustments—1470

TOP EDGE OF BOARD

(Internal Adjustments)

(Internal Adjustments)

Phase Shifter circuit board showing internal adjustment locations.
(View from inside the instrument)

Black Burst Master Phase Test Signal Sub 2 Phase Sub 1 Phase
Phase Range Range Phase Range Range Range
[o] P909 [o] P929 P949 (o] P969 [o] (0] P989
lo]o]o le]e]o] [o]olo] [ofo]o] [o]o]o]
o) O] 0] ] 9]
R905 - R947 R967
GONIOMETER R987
C922 R994
I 1} AV I I 1 ] \
Black Burst Remote Master MASTER TEST SIGNAL SUB2 SUB2 SUB 1 SUB 1
Phase Phase Range Phase Phase Gain Phase Phase Gain

o[]
o]

@ @ @ @

SUB 1 SUB 2 TEST MASTER
1470 SIGNAL

OO0OoooOooooaao

TOP FRONT OF 1470

1470 front panel, showing location of the phasing adjustments.

PHASE SHIFTER BOARD

Location of the Phase Shifter circuit board, as viewed from the top rear of the instrument.

2096-32

@ SEP 1978

Fig. 6-6. Phase Shifter board location and adjustment locations.
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Section 7—1470

INSTRUMENT OPTIONS

Catalog options are listed here. Custom modifications 1. No gen lock. The Gen Lock circuit board has been
are negotiated and documented separately. removed.
Option 1—Sync Generator Without Gen Lock 2. Front-panel MASTER PHASE control isinoperative.
This instrument uses the same front and rear panels as
the standard 1470 Generator except for the following 3. The unused holes in the front and rear panels are
differences: plugged.
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REPLACEABLE

Section 8—1470

ELECTRICAL PARTS

PARTS ORDERING INFORMATION

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

or representative.

Changes to Tektronix instruments are sometimes made to accommodate improved
components as they become available, and to give you the benefit of the latest circuit
improvements developed in our engineering department. It is therefore important, when
ordering parts. to include the following information in your order: Part number, instrument
type or number. serial number, and modification number if applicable

If a part you have ordered has been replaced with a new or improved part. your local
Tektronix. Inc Field Office or representative will contact you concerning any change in part

number

Change information. it any, is located at the rear of this manual

ITEM NAME

In the Parts List. an Item Name is separated from the description by a colon (:)
Because of space limitations. an Item Name may sometimes appear as incomplete For
further Item Name identification, the U.S. Federal Cataloging Handbook H6-1 can be

utihized where possible

ABBREVIATIONS
ACTR ACTUATOR PLSTC
ASSY ASSEMBLY QTz
CAP CAPACITOR RECP
CER CERAMIC RES
CKT CIRCUIT RF
COMP COMPOSITION SEL
CONN CONNECTOR SEMICOND
ELCTLT ELECTROLYTIC SENS
ELEC ELECTRICAL VAR
INCAND INCANDESCENT Ww
LED LIGHT EMITTING DIODE XFMR
NONWIR  NON WIREWOUND XTAL

PLASTIC

QUARTZ
RECEPTACLE
RESISTOR

RADIO FREQUENCY
SELECTED
SEMICONDUCTOR
SENSITIVE
VARIABLE
WIREWOUND
TRANSFORMER
CRYSTAL
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Replaceable Electrical Parts - 1470

CROSS INDEX -

MFR. CODE NUMBER TO MANUFACTURER

Mfr.
Code Manufacturer Address City, State, Zip Code
00213 NYTRONICS COMPONENTS GROUP INC ORANGE ST DARLINGTON SC 29532
SUBSIDIARY OF NYTRONICS INC
00853 SANGAMO WESTON INC SANGAMO RD PICKENS SC 29671
SANGAMO CAPACITOR OIV P 0 BOX 128
01121 ALLEN-BRADLEY CO 1201 SOUTH 2ND ST MILWAUKEE W1 53204
01295 TEXAS INSTRUMENTS INC 13500 N CENTRAL EXPRESSWAY DALLAS TX 75265
SEMICONOUCTOR GROUP P 0 BOX 225012 M/S 49 .
02735 RCA CORP ROUTE 202 SOMERVILLE NJ 08876
SOLID STATE DIVISION
03508 GENERAL ELECTRIC CO N GENESEE ST AUBURN NY 13021
SEMI-CONDUCTOR PRODUCTS DEPT
04099 CAPCO INC FORESIGHT INDUSTRIAL PARK GRAND JUNCTION CO 81501
P 0 BOX 2164
04222 AVX CERAMICS DIV OF AVX CORP 19TH AVE SOUTH MYRTLE BEACH SC 29577
P 0 BOX 867
04713 MOTOROLA INC 5005 E MCDOWELL RD PHOENIX A7 85008
SEMICONDUCTOR GROUP
05397 UNION CARBIDE CORP MATERIALS SYSTEMS 11901 MADISON AVE CLEVELAND OH 44101
DIV
07263 FAIRCHILD CAMERA AND INSTRUMENT CORP 464 ELLIS ST MOUNTAIN VIEW CA 94042
SEMICONDUCTOR DIV
07716 TRA INC 2850 MT PLEASANT AVE BURLINGTON 1A 52601
TRN ELECTRONICS COMPONENTS
TRA IRC FIXED RESISTORS/BURLINGTON
18193 CAL-R INC 1601 OLYMPIC BLVD SANTA MONICA CA 90404
14552 MICRO/SEMICONDUCTOR CORP 2830 S FAIRVIEW ST SANTA ANA CA 92704
14936 GENERAL INSTRUMENT CORP 600 W JOHN ST HICKSVILLE NY 11802
DISCRETE SEMI CONDUCTOR DIV
15454 AMETEK INC 2905 BLUE STAR ST ANAHEIM CA 92806
RODAN DIV
18324 SIGNETICS CORP 811 E ARQUES SUNNYVALE CA 94086
19396 ILLINOIS TOOL WORKS INC 900 FOLLIN LANE S E VIENNA VA 22180
PAKTRON DIVISION
19701 MEPCO/ELECTRA INC P 0 BOX 760 MINERAL MELLS TX 76067
A NORTH AMERICAN PHILIPS CO
24546 CORNING GLASS WORKS 550 HIGH ST BRADFORD PA 16701
28480 HEWLETT-PACKARD CO CORPORATE HQ 1501 PAGE MILL RD PALO ALTO CA 94304
31433 UNION CARBIDE CORP PO BOX 5928 GREENVILLE SC 29606
ELECTRONICS DIV
31471 AMERICAN MICRO SYSTEMS INC 3800 HOMESTEAD RD SANTA CLARA CA 95051
31918 ITT SCHADOW INC 8081 WALLACE RO EDEN PRAIRIE MN 55343
32159 WEST-CAP ARIZONA 2201 E ELVIRA ROAD TUCSON AZ 85706
32293 INTERSIL INC 10900 N TANTAU AVE CUPERTINO CA 95014
32997 BOURNS INC 1200 COLUMBIA AVE RIVERSIDE CRA 92507
TRIMPOT DIV
33096 COLORADD CRYSTAL CORP 2303 W BTH ST LOVELAND CO 80537
50434 HEWLETT-PACKARD CO OPTOELECTRONICS 640 PAGE MILL RD PALO ALTO CA 94304
pIv
51642 CENTRE ENGINEERING INC 2820 E COLLEGE AVE STATE COLLEGE PA 16801
52763 STETTNER ELECTRONICS INC 6135 AIRWAYS BLVD CHATTANOOGR TN 37421
PO BOX 21947
54473 MATSUSHITA ELECTRIC CORP OF AMERICA  ONE PANASONIC WAY SECAUCUS NJ 07094
56289 SPRAGUE ELECTRIC CO 87 MARSHALL ST NORTH ADAMS MA 01247
57668 ROHM CORP 16931 MILLIKEN AVE IRVINE CA 92713
59660 TUSONIX INC 2155 N FORBES BLVD TUCSON, ARIZONA 85705
59821 CENTRALAB INC 7158 MERCHANT AVE EL PASO TX 79915
SUB NORTH AMERICAN PHILIPS CORP
60705 CERA-MITE CORPORATION 1327 6TH AVE GRAFTON W1 53024
71400 MCGRAN-EDISON CO 502 EARTH CITY PLAZA ST LOUIS MO 63178
BUSSMANN MFG DIV P 0 BOX 14460
75042 TRA INC 401 N BROAD ST PHILADELPHIA PA 19108
TRA ELECTRONIC COMPONENTS
IRC FIXED RESISTORS PHILADELPHIA DIV
75915 LITTELFUSE INC 800 E NORTHWEST HWY DES PLAINES IL 60016
80009 TEKTRONIX INC 4900 S N GRIFFITH DR BEAVERTON OR 97077
P 0 BOX 500 '
80031 MEPCO/ELECTRA INC 22 COLUMBIA RD MORRISTOWN NJ 07960
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Replaceable Electrical Parts - 1470

CROSS INDEX - MFR. CODE NUMBER TO MANUFACTURER

Mfr.
Code Manufacturer Address City, State, Zip Code
82389 SHITCHCRAFT INC 5555 N ELSTRON AVE CHICAGO IL 60630

SUB OF RAYTHEON CO
84411 TRA INC 301 WEST 0 ST OGALLALA NE 69153

TRW ELECTRONICS COMPONENTS DIV

TRN CAPACITORS
TKO040  TRIO-TECH RELIABILITY 975 BENICIR AVE SUNNYVALE CR 94086
TK0213  TOPTRON CORP TOKYD JAPAN
TK0961  NEC ELECTRONICS USA INC 401 ELLIS ST MOUNTAIN VIEW CRA 94043
TK1727  PHILIPS NEDERLAND BV POSTBUS 90050 5600 PB EINDHOVEN THE NETHERLANDS

AFD ELONCO
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Replaceable Electrical Parts - 1470

Tektronix Serial/Assembly No. Mfr.

Component No. Part No. Effective  Dscont Name & Description Code  Mfr. Part No.
A1 670-4552-00 8010100 8019999 CIRCUIT BD ASSY:PONER SUPPLY 80009  670-4552-00
A1 670-4552-04 8020000 8039999 CIRCUIT BD ASSY:POWER SUPPLY 80009  670-4552-04
A1 670-4552-06 B040000 8052465 CIRCUIT BD ASSY:PONER SUPPLY 80009 670-4552-06
M 670-4552-08 B052466 B053623 CIRCUIT BD ASSY:POWER SUPPLY 80009 670-4552-08
A1 670-4552-10 B053624 CIRCUIT BD ASSY:POWER SUPPLY 80009 670-4552-10
A1 670-9669-00 B053624 CIRCUIT BD ASSY:POWER SWITCH 80009 670-9669-00
A2 670-4553-00 8010100 B019999 CIRCUIT BD ASSY:SYNC GENERATOR 80009  670-4553-00
A2 670-4553-01 8020000 8031329 CIRCUIT BD ASSY:SYNC GENERATOR 80009  670-4553-01
A2 670-4553-03 B031330 B042299 CIRCUIT BD ASSY:SYNC GENERATOR 80009 670-4553-03
A2 670-4553-05 B042300 B053443 CIRCUIT BD ASSY:SYNC GENERATOR 80009  670-4553-0S
R2 670-4553-07 B053444 B053659 CIRCUIT BD ASSY:SYNC GENERATOR 80009  670-4553-07
A2 670-4553-09 B053660 CIRCUIT BD ASSY:SYNC GENERATOR 80009  670-4553-09
A3 . 670-4554-00 CIRCUIT BD ASSY:GENERATOR LOCK 80009  670-4554-00

(NOT INCLUDED WITH OPT 1)
h4 670-4555-00 B010100 B053634 CIRCUIT BD ASSY:SIGNAL GEN 80009  670-4555-00
R4 670-4555-10 B053635 CIRCUIT BD ASSY:SIGNAL GEN 80009  670-4555-10
RS e CIRCUIT BD ASSY:OVEN CONTROL

(PART OF 119-0804-00)
13 670-5400-00 B020000 8021087 CIRCUIT BD ASSY:COLOR PHASE CONTROLLER 80009  670-5400-00
AB 670-5400-05 8021088 B052251 CIRCUIT BD ASSY:COLOR PHASE CONTROLLER 80009  670-5400-05
R6 670-5400-07 B052522 B053659 CIRCUIT BD ASSY:COLOR PHASE CONTROLLER 80009 670-5400-07
h6 670-5400-09 B053660 CIRCUIT BD ASSY:COLOR PHASE CONTROLLER 80003  670-5400-09
C1 290-0135-00 B010100 8052465 CAP,FXD,ELCTLT:15UF,20%,20V 05397  T110B156M020RS
1 290-0135-01 B052466 CAP,FXD,ELCTLT:15UF,20%,20V 05397  T110B156M020AS
C5 290-0135-00 B010100 B052465 CAP,FXD,ELCTLT:15UF,20%,20V 05397  T110B156M020RS
c5 290-0135-01 B052466 CAP, FXD,ELCTLT: 15UF,20%,20V 05397  T110B156M020AS
Co 290-0135-00 B010100 B052465 CAP,FXD,ELCTLT:15UF,20%,20V 05397  T110B156M020AS
Cb v 290-0135-01 B052466 CAP,FXD,ELCTLT: 15UF,20%, 20V 05397  T110B156M020AS
c7 283-0003-00 CAP,FXD,CER DI:0.01UF,+80-20%,150V 59821 D103740Z5UJOCEX
€10 290-0633-00 CAP,FXD,ELCTLT:2400UF ,+75-10% 30V 56289 390360
c18 283-0000-00 8010100 8019999 CAP,FXD,CER DI:0.001UF,+100-0%,500V 59660  831-610-Y5U0102P
c19 283-0028-00 8020000 CAP,FXD,CER D1:0.0022UF,20%,50V 59660 0B05585Y550222M
C20 290-0633-00 CAP,FXD,ELCTLT:2400UF ,+75-10%,30V 56289 390360
cz7 283-0004-00 CAP,FXD,CER DI:0.02UF,+80-20%,150V 59660 B855-55815V02031
C30 290-0632-00 CAP,FXD,ELCTLT:6200UF ,+75-10%,15V 56289 390357
€35 283-0000-00 CAP,FXD,CER DI:0.001UF,+100-0%,500V 59660 831-610-Y5U0102P
C38 283-0003-00 CAP,FXD,CER DI:0.01UF,+80-20%,150V 59821  D103740Z5UJOCEX
C39 283-0059-00 B010100 B0S2465 CAP,FXD,CER DI:1UF,+80-20%,50V 31433 C330C105MSRSCA
Ca8 283-0004-00 CAP,FXD,CER DI:0.02UF,+80-20%,150V 59660 855-55815V02031
€50 290-0632-00 CAP,FXD,ELCTLT :6200UF ,+75-10%, 15V 56289 390357
C56 283-0000-00 CAP,FXD,CER DI1:0.001UF,+100-0%,500V 59660  831-610-Y5U0102P
cs7 283-0004-00 CAP,FXD,CER DI:0.02UF,+80-20%,150V 59660 B855-55875V02031
cs8 283-0003-00 CAP,FXD,CER DI:0.01UF,+80-20%,150V 59821 D1037407Z5UJDCEX
€102 281-0773-00 CAP,FXD,CER DI:0.01UF,10%, 100V 04222  MR201C103KAA
€103 283-0674-00 CAP,FXD,MICA DI:85PF,1%,500V 00853  D155FBSOF0
€109 290-0267-00 CAP,FXD,ELCTLT:1UF,20%,35V 05397  T320A105M0O35SAS
c111 290-0267-00 CAP,FXD,ELCTLT:1UF,20%,35V 05397  T320A105MO35AS
€112 290-0267-00 CAP,FXD,ELCTLT:1UF,20%,35V 05397  T320A105MO35AS
€113 281-0592-00 CAP,FXD,CER DI:4.7PF,+/-0.5PF,500V 52763  2RDPL1007 4P700C
C114 281-0592-00 CAP,FXD,CER 01:4.7PF,+/~0.5PF 500V 52763  2RDPLZ007 4P700C
€115 281-0592-00 CAP,FXD,CER DI:4.7PF,+/-0.5PF 500V 52763  2RDPL1007 4P700C
€116 281-0592-00 CAP,FXD,CER D1:4.7PF,+/-0.5PF,500V 52763  2RDPL1007 4P70DC
117 281-0592-00 CAP,FXD,CER DI:4.7PF,+/-0.5PF,500V 52763  2RDPL1007 4P700C
c118 281-0592-00 CAP,FXD,CER D1:4.7PF,+/-0.5PF 500V 52763  2RDPLI007 4P700C
€119 281-0773-00 CAP,FXD,CER DI:0.01UF,10%,100V 04222  MA201C103KAA
€123 290-0745-00 CAP, FXD,ELCTLT :22UF ,+50-10% 25V 54473  ECE-A25V22L
C124 283-0601-00 CAP,FXD ,MICA DI:22PF,10%,300V 00853  D155E220K0
€125 283-0598-00 CAP,FXD ,MICA DI:253PF,5%,300V 00853 D155F2530J0
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Tektronix Serial/Assembly No. Mtr.
Component No. Part No. Effective  Dscont Name & Description Code  Mfr. Part No.
€126 283-0601-00 CAP,FXD,MICA DI:22PF,10%,300V 00853  D155E220K0
c127 283-0601-00 B010100 B031329 CAP,FXD,MICA DI:22PF,10%,300V 00853  D155E220K0
c12? 283-0781-00 B031330 CAP,FXD,MICA DI:27PF,5%,500V 00853 D155E270J0
€128 283-0601-00 CAP,FXD,MICA DI:22PF,10%,300V 00853  D155E220K0
€129 283-0601-00 CAP,FXD,MICA DI:22PF,10%,300V 00853  D155E220K0
€130 283-0663-00 CAP,FXD,MICA DI:16.8PF,+/0.5PF,500V 00853 D155C16R8D0
€131 281-0773-00 Chp,FXD,CER DI:0.01UF,10%,100V 04222  MA201C103KAA
€133 290-0267-00 Cap,FXD,ELCTLT : 1UF,20%,35V 05397  T320A105M035A5
C134 283-0663-00 CAP,FXD,MICA DI:16.8PF,+/0.5PF,500V 00853 D155C16RBDO
€138 283-0598-00 ChP,FXD,MICA DI:253PF,5%,300V 00853 D155F2530J0
C145 290-0267-00 CAP,FXD,ELCTLT: 1UF,20% 35V 05397  T320A105M035AS
c147 283-0601-00 B010100 B010210 CAP,FXD,MICA DI:22PF,10%,300V 00853  D155E220K0
Cc147 283-0615-00 B010211 CAP,FXD,MICA DI:33PF,5%,500V 00853  D155E330J0
€155 283-0639-00 B010211 CAP,FXD,MICA DI:56PF,1%,100V 00853 D155E560F0
c15? 283-0615-00 CAP,FXD,MICA DI:33PF,5%,500V 00853  D155E330J0
€158 283-0000-00 CAP,FXD,CER DI:0.001UF,+100-0%,500V 59660 831-610-Y5U0102P
€159 290-0267-00 CAP,FXD,ELCTLT:1UF,20% 35V 05397  T320R105M035RS
€165 283-0004-00 CAP,FXD,CER DI:0.02UF,+80-20%,150V 59660 855-55825vV02031
€166 283-0691-00 CAP,FXD,MICA DI:650PF,1%,300V 00853 D153FB51F0
C167 283-0059-00 CAP,FXD,CER DI:1UF,+80-20% 50V 31433  C330C105M5R5CA
c168 290-0267-00 CAP,FXD,ELCTLT:1UF,20%,35V 05397  T320A105M035AS
€175 290-0267-00 CAP,FXD,ELCTLTY:1UF,20%,35V 05397  T320R105M035AS
€178 283-0081-00 CAP,FXD,CER DI:0.1UF,+80-20%,25V 59821  2DDU69E1047
€179 283-0639-00 CAP,FXD,MICA DI:56PF,1%,100V 00853  D155E560F0
€183 283-0081-00 CAP,FXD,CER DI:0.1UF,+80-20%,25V 59821 2DDUG9E1041
C184 283-0081-00 CAP,FXD,CER DI:0.1UF,+80-20%,25V 59821  2DDUG9E1047
€185 290-0267-00 CAP,FXD,ELCTLT:1UF,20%,35V 05397  T320A105M035RS
€182 290-0745-00 B010100 B042299 CAP,FXD,ELCTLT:22UF ,+50-10% , 25V 54473  ECE-A25VZ22L
€192 2%0-0267-00 B042300 B040534 CAP,FXD,ELCTLT:1UF,20%,35V 05397  T320R105M035RS
€192 290-0267-00 BO40535 CAP,FXD,ELCTLT:1UF,20%,35V 05397  T320R105M035RS
€193 290-0267-00 CAP,FXD,ELCTLT:1UF,20%,35V 05397  T320R105M035RS
C194 283-0047-00 CAP,FXD,CER DI:270PF,5%,500V 59660 083160425F0271J
€195 283-0634-00 B010100 B053443 CAP,FXD,MICA DI:65PF,1%,100V 00853 D155E650FD
€195 283-0638-00 B053444 CAP,FXD,MICA DI:130PF,1%,100V 00853 D155F131F0
€196 283-0633-00 CAP,FXD,MICA DI:77PF,1%,100V 00853  D155E770FD
c197 283-0639-00 CAP,FXD,MICA DI:56PF,1%,100V 00853  D155E560F0
€198 290-0267-00 CAP,FXD,ELCTLT:1UF,20%,35V 05397  T320A105M035AS
€203 283-0000-00 CAP,FXD,CER DI:0.001UF,+100-0%,500V 59660 831-610-Y5UD102P
C208 290-0745-00 CAP,FXD,ELCTLT: 22UF ,+50-10% 25V 54473  ECE-A25V22L
€209 281-0773-00 CAP,FXD,CER DI:0.01UF,10%,100V 04222  MA201C103KAR
€212 283-0000-00 B010100 B031329 CAP,FXD,CER DI:0.001UF,+100-0% 500V 59660 831-610-Y5U0102P
C216 283-0594-00 CAP,FXD,MICA DI:0.001UF,1%,100V 00853 D151F102F0
c217 283-0641-00 CAP,FXD,MICA DI:180PF,1%,100V 00853  D155F181FD
C218 283-0644-00 CAP,FXD,MICA DI:150PF,1%,500V 00853 D155F151F0
c224 283-0047-00 B010100 B031329 ChP,FXD,CER DI1:270PF,5% 500V 59660 083160425F0271J
€224 283-0631-00 B031330 CAP,FXD,MICA DI:95PF,1%,500V 00853  D155F950F0
€226 283-0692-00 CAP,FXD,MICA DI1:670PF,1%,300V 00853  D153F671FD
c227 290-0267-00 CAP,FXD,ELCTLT: 1UF,20%,35V 05397  T320R105M035AS
€229 283-0081-00 CAP,FXD,CER DI:0.1UF,+80-20%,25V 59821  2DDU6GYE1047
€233 283-0081-00 B010100 B031329 Cap,FXD,CER DI:0.1UF,+80-20%,25V 59821  2DDUG9E1047
€234 283-0081-00 B010100 B031329 CAP,FXD,CER DI:0.1UF,+80-20%,25V 59821  2DDUG9E1047
C234 283-0631-00 B031330 CAP,FXD,MICA DI:95PF,1%,500V 00853  D155F350F0
€235 290-0267-00 CAP,FXD,ELCTLT:1UF,20%,35V 05397  T320R105M035AS
€237 283-0108-00 B040535 ChP,FXD,CER DI:220PF,10%,200V 31433 C320C221K265CA
c238 283-0690-00 CAP,FXD,MICA DI:560PF,1%,300V 00853 D153F561F0
c242 290-0745-00 B010100 B031329 CAP,FXD,ELCTLT:22UF ,+50-10%,25V 58473  ECE-A25V22L
€246 283-0089-00 CAP,FXD,CER DI1:82PF,5%,1000V 60705 561CP2GBA102EJB2
€248 290-0267-00 CAP,FXD,ELCTLT:1UF,20%,35V 05397  T320A105M035RS
€250 283-0599-00 B010100 B031329 CAP,FXD,MICA DI:98PF,5% 500V 00853 D105F980J0
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€251 283-0599-N0 8010100 B031329 CAP,FXD ,MICA D1:98PF,5%,500V 00853  D105F980J0

€252 283-0599-00 B010100 8031329 CAP,FXD ,MICA DI:98PF,S%,500V 00853  D105F980J0

C254 283-0639-00 8010100 B010210 CAP,FXD,MICA DI:S6PF,1%,100V 00853  D155E560F0

€255 290-0267-00 CAP,FXD,ELCTLT: 1UF,20%,35Y 05397  T320A105M035RS

€256 290-0267-00 B010100 8010210 CAP,FXD,ELCTLT:1UF,20%,35V 05397  T320A105M035AS

€260 283-0599-00 B010100 B031329 CAP,FXD ,MICA DI:98PF,5%,500V 00853 D105F980J0

€261 283-0599-00 B010100 B031329 CAP,FXD,MICA DI:98PF,5%,500V 00853  D105F980J0

€262 283-0599-00 B010100 B031329 CAP,FXD ,MICA DI:98PF,S5%,500V 00853  D105F980J0

C267 283-0636-00 CAP,FXD ,MICA 01:36PF,1.4%,100V 00853  D155E360G0

€281 290-0527-00 CAP,FXD,ELCTLT:15UF ,20%,20V 05397  T368B156M020AS

€282 290-0527-00 CAP,FXD,ELCTLT: 15UF,20% , 20V 05397  T366B156M020AS

€291 290-0297-00 CAP,FXD,ELCTLT:39UF,10%,10V 05397  T1108396K010RS

€292 290-0267-00 CAP,FXD,ELCTLT:1UF,20%,35V 05397  T320R105M035AS

C300 283-0594-00 CAP,FXD,MICA D1:0.001UF,1%,100V 00853 D151F102F0
(C300, REMOVED FOR OPTION 1)

€305 283-0598-00 CAP,FXD ,MICA DI:253PF,5%,300V 00853 D155F2530J40
(€305, REMOVED FOR OPTION 1)

€306 283-0616-00 CAP,FXD,MICA DI:7SPF,5%,500V 00853 D1S5E750J0
(C306, REMOVED FOR OPTION 1)

€307 283-0004-00 CAP,FXD,CER DI:0.02UF,+80-20%,150V 59660 855-55815V02031
(C307, REMOVED FOR OPTION 1)

C308 283-0203-00 CAP,FXD,CER D1:0.47UF,20%,50V 04222  SR305SC474MAA
(€308, REMOVED FOR OPTION 1)

€310 283-0594-00 CAP,FXD,MICA DI:0.001UF,1%,100V 00853 D151F102F0
(€310, REMOVED FOR OPTION 1)

C315 283-0177-00 CAP,FXD,CER DI:1UF,+80-20%,25V 04222  SR302E105ZRATR
(C315, REMOVED FOR OPTION 1)

€317 290-0167-00 CAP,FXD,ELCTLT:10UF,20%,15V 05397 T110B106M015AS
(€317, REMOVED FOR OPTION 1)

€318 283-0256-00 CAP,FXD,CER DI:130PF,5%,100V 51642 200100N1500131J
(€318, REMOVED FOR OPTION 1)

€320 283-0649-00 CAP,FXD ,MICA DI:105PF,1%,300V 00853 D155F1050F0
(C320, REMOVED FOR OPTION 1)

C322 290-0267-00 CAP,FXD,ELCTLT:1UF,20%,35V 05397  T320R105M03SAS
(C322, REMOVED FOR OPTION 1)

€323 283-0081-00 CAP,FXD,CER DI:0.1UF,+80-20%,25V 59821  20DUB9E1041
(€323, REMOVED FOR OPTION 1)

c324 283-0177-00 CAP,FXD,CER DI:1UF,+80-20%,25V 04222  SR302E105IAATR
(C324, REMOVED FOR OPTION 1)

€325 283-0003-00 CAP,FXD,CER D1:0.01UF,+80-20%,150V 59821 0103740Z5UJDCEX
(€325, REMOVED FOR OPTION 1)

€326 283-0081-00 CAP,FXD,CER DI:0.1UF,+80-20%,25V 59821  2DDUG9E1041
(C326, REMOVED FOR OPTION 1)

C330 283-0680-00 CAP,FXD ,MICA DI:330PF,1%,500V 00853 D155F331F0
(C330, REMOVED FOR OPTION 1)

€331 285-0627-00 CAP,FXD,PLASTIC:0.0033UF,5%,100V 07716  TEK44-33251
(€331, REMOVED FOR OPTION 1)

€332 285-0650-00 CAP,FXD,PLASTIC:0.027UF,5%,100V 56289  192P27352M447
(€332, REMOVED FOR OPTIDN 1)

€333 285-1096-00 CAP,FXD,PLASTIC:0.22UF,10%,80V 56289  192P2249R8
(€333, REMOVED FOR OPTION 1)

C334 290-0267-00 CAP,FXD,ELCTLT:1UF,20%,35V 05397  T320A105M03SAS
(€334, REMOVED FOR OPTION 1)

€335 283-0000-00 CAP,FXD,CER DI:0.001UF,+100-0%,500V 59660 831-610-YSU0102P
(C335, REMOVED FOR OPTION 1)

€336 283-0629-00 CAP,FXD ,MICA DI:62PF,1%,500V 00853 D105E620F0
(C336, REMOVED FOR OPTION 1)

c342 290-0267-00 CAP,FXD,ELCTLT: 1UF,20%,35V 05397  T320R105M035AS
(C342, REMOVED FOR OPTION 1)

€346 283-0000-00 CAP,FXD,CER DI1:0.001UF,+100-0%,500V 59660 831-610-Y5U0102P
(C346, REMOVED FOR OPTION 1)

C349 290-0267-00 CAP,FXD,ELCTLT: 1UF,20%,35V 05397  T320A105MO35AS
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Component No. Part No. Effective  Dscont Name & Description Code  Mfr. Part No.
(C349, REMOVED FOR OPTION 1)

€353 283-0000-00 cap,FXD,CER DI:0.001UF,+100-0%,500V 59660 831-610-Y5U0102P
(C353, REMOVED FOR OPTION 1)

€355 283-0000-00 CAP,FXD,CER DI:0.001UF,+100-0%,500V 59660 831-610-Y5U0102P
(C355, REMOVED FOR OPTION 1)

C357 290-0267-00 CAP,FXD,ELCTLT:1UF,20%,35V 05397  T320R105M035RS
(C357, REMOVED FOR OPTION 1)

€361 285-0651-01 CAP,FXD,PLASTIC: 1700PF 5%, 100V 84411  TEX44-17251
(C361, REMOVED FOR OPTION 1)

€362 285-0627-00 CAP,FXD,PLASTIC:0.0033UF,5%,100V 07716  TEK44-33251
(C362, REMOVED FOR OPTION 1)

c3r7 280-0267-00 CAP,FXD,ELCTLT:1UF,20%,35V 05397  T320A105M035AS
(C377, REMOVED FOR OPTION 1)

C378 281-0773-00 CAP,FXD,CER DI:0.01UF,10%,100V 04222  MA201C103KAA
(C378, REMOVED FOR OPTION 1)

€382 283-0645-00 CAP,FXD,MICA DI:790PF,1%,100V 00853 D153F791F0
(C382, REMOVED FOR OPTION 1)

€383 283-0645-00 CAP,FXD,MICA DI:790PF,1%,100V 00853  D153F791F0
(C383, REMOVED FOR OPTION 1)

C384 283-0645-00 CAP,FXD,MICA DI:790PF,1%,100V 00853 D153F791F0

: (C384, REMOVED FOR OPTION 1)

€385 283-0660-00 Cap,FXD,MICA DI:510PF,2% 500V 00853 D155F51160
(C385, REMOVED FOR OPTION 1)

€386 283-0660-00 CAP,FXD,MICA DI:510PF,Z%,500V 00853  D155F511G0
(€386, REMOVED FOR OPTION 1)

C387 283-0004-00 CAP,FXD,CER DI:0.02UF,+80-20%,150V 59660 855-55875V02031
(C387, REMOVED FOR OPTION 1)

C388 283-0000-00 CAP,FXD,CER DI:0.001UF,+100-0%,500V 59660 831-610-Y5U0102P
(C388, REMOVED FOR OPTION 1)

€394 283-0648-00 .CAP,FXD,MICA DI:10PF,5%,500V 00853 D155C10000
(C39%4, REMOVED FODR OPTION 1)

€395 283-0706-00 CAP,FXD ,MICA DI:81PF,1%,500V 00853 D155F910F0
(C395, REMOVED FOR OPTION 1)

C396 283-0706-00 CAP,FXD ,MICA DI:91PF,1%,500V 00853 D155F310F0
(C396, REMOVED FOR OPTION 1)

€398 283-0648-00 CAP,FXD ,MICA DI:10PF,5%,500V 00853  D155C10000
(C398, REMOVED FOR OPTION 1)

C403 290-0267-00 CAP,FXD,ELCTLT:1UF,20%,35V 05397  T320A105M035ARS
(C403, REMOVED FOR OPTION 1)

Ca404 283-0104-00 CAP,FXD,CER DI:2000PF,5%,500V 59660 811-565-B202J
(C404, REMOVED FOR OPTION 1)

c407 283-0104-00 Cap,FXD,CER DI:2000PF,5%,500V 59660 811-565-B202J
(C407, REMOVED FOR OPTION 1)

ca11 290-0267-00 CAP,FXD,ELCTLT :1UF,20%,35V 05397  T320R105M035AS
(C411, REMOVED FOR OPTION 1)

C416 283-0080-00 CAP,FXD,CER DI:0.022UF,+80-20%,25V 59821  2DDUB0E2237
(C416, REMOVED FOR OPTION 1)

C421 285-0916-00 CAP,FXD,PLASTIC:0.01UF,5%,100V 04099  TEK13-11
(C421, REMOVED FOR OPTION 1)

C422 283-0028-00 CAP,FXD,CER DI:0.0022UF,20%,50V 59660 0805585Y550222M
(C422, REMOVED FOR OPTION 1)

C423 290-0267-00 CAP,FXD,ELCTLT:1UF,20%,35V 05397  T320A105M035AS
(€423, REMOVED FOR OPTION 1)

424 281-0510-00 CAP,FXD,CER DI:22PF,+/-4.4PF 500V 52763  2RDPLZ007 22POMC
(C424, REMOVED FOR OPTION 1)

€425 290-0188-00 CAP,FXD,ELCTLT:0.1UF,40%,35V 05397  T13220104K035AS
(C425, REMOVED FOR OPTION 1)

C428 281-0510-00 CAP,FXD,CER DI:22PF,+/-4.4PF,500V 52763  2RDPLI007 22POMC
(C428, REMOVED FOR OPTION 1)

c428 290-0267-00 CAP,FXD,ELCTLT:1UF,20%,35V 05397  T320A105M035RS
(C429, REMOVED FOR OPTION 1)

437 290-0267-00 CAP,FXD,ELCTLT:1UF,20%,35V 05397  T320A105M035AS
(C437, REMOVED FOR OPTION 1)
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Caa7 290-0267-00 CAP,FXD,ELCTLT:1UF,20%,35V 05397  T320A105M035AS
(Ca47, REMOVED FOR OPTION 1)
cas2 285-1098-00 CAP,FXD,PLASTIC:0.22UF,10%,80V 56289  192P2249R8
(C452, REMOVED FOR OPTION 1)
€459 290-0267-00 CAP,FXD,ELCTLT:1UF,20%,35V 05397  T320R105M035RS
(C459, REMOVED FOR OPTION 1)
€462 285-0629-00 CAP,FXD,PLASTIC:0.047UF,20%, 100V 19396  473M01PT60S
. (Ca62, REMOVED FOR OPTION 1)
€466 290-0267-00 CAP,FXD,ELCTLT:1UF,20%,35V 05397  T320A105M035AS
(C466, REMOVED FOR OPTION 1)
ca79 290-0267-00 CAP,FXD,ELCTLT: 1UF,20%,35¥ 05397  T320A105M035AS
(C379, REMOVED FOR OPTION 1)
€493 290-0267-00 CAP,FXD,ELCTLT:1UF,20%,35V 05397  T320A105M035AS
(Cd93, REMOVED FOR OPTION 1)
€494 290-0746-00 CAP,FXD,ELCTLT:47UF ,+50-10%, 16V 54473  ECE-AEV47L
(Cd94, REMOVED FOR OPTION 1)
€495 290-0746-00 CAP,FXD,ELCTLT:47UF ,+50-10% , 16V 54473  ECE-REVA7L
(C495, REMOVED FOR OPTION 1)
€501 283-0596-00 CAP,FXD ,MICA DI:528PF,1%,300V 00853  D153F5280F0
€502 283-0603-00 CAP,FXD,MICA DI:113PF,2%,300V 00853  D155F1130G0
€503 290-0745-00 CAP,FXD,ELCTLT:22UF ,+50-10%,25V 54473  ECE-Pp25V22L
Cs504 290-0745-00 CAP,FXD,ELCTLT:22UF,+50-10%,25V 54473  ECE-A25V22L
€505 283-0671-00 CAP,FXD ,MICA DI:164PF,1%,500V 00853  D155F1640F0
Cs08 283-0601-00 B010100 B010164 CAP,FXD ,MICA DI:22PF,10%,300V 00853  D0155E220K0
€508 283-0637-00 B010165 CAP,FXD ,MICA DI:20PF,2.5%,500V 00853  D0155E20000
511 283-0596-00 CAP,FXD ,MICA DI:528PF,1%,300V 00853  D153F5280F0
€512 283-0603-00 CAP,FXD ,MICA DI:113PF,2%,300V 00853  D155F1130G0
C513 283-0059-00 CAP,FXD,CER DI:1UF,+80-20%,50V 31433  C330C105MSRSCA
C514 281-0773-00 CAP,FXD,CER DI:0.01UF,10%,100V 04222  MA201C103KAA
€515 283-0671-00 CAP,FXD,MICA DI:164PF,1%,500V 00853 D155F1640F0
C516 281-0773-00 CAP,FXD,CER DI:0.01UF,10%,100V 04222  MA201C103KAA
517 283-0672-00 CAP,FXD,MICA DI:200PF,1% 500V 00853  D155F2010F0
C518 281-0773-00 CAP,FXD,CER DI:0.01UF,10%,100V 04222  MA201C103KAR
€519 283-0618-00 CAP,FXD ,MICR DI:130PF,2Z%,400V 00853 D155F131G0
C521 283-0596-00 CAP,FXD,MICA DI:528PF,1%,300V 00853 D153F5280F0
C522 283-0603-00 CAP,FXD,MICA DI:113PF,2%,300V 00853 D155F1130G0
€523 283-0059-00 CAP,FXD,CER DI:1UF,+80-20%,50V 31433  C330C105MSRSCA
€525 283-0649-00 CAP,FXD ,MICA DI:105PF,1%,300V 00853  D155F1050F0
C527 283-0672-00 CAP,FXD,MICA DI:200PF,1%,500V 00853 D155F2010F0
€531 283-0596-00 CAP,FXD ,MICA DI:528PF,1%,300V 00853  D153F5280F0
C532 283-0603-00 CAP,FXD,MICA DI:113PF,2%,300V 00853  D155F1130G0
€535 283-0649-00 CAP,FXD,MICA DI:105PF,1%,300V 00853  D155F1050F0
€540 290-0745-00 CAP,FXD,ELCTLT:22UF,+50-10% 25V 54473  ECE-A25V22L
C541 283-0081-00 CAP,FXD,CER DI:0.1UF,+80-20%,25V 59821  2DDUGYE1041
€580 290-0745-00 CAP,FXD,ELCTLT:22UF,+50-10%,25V 54473  ECE-A25V22L
C586 283-0631-00 CAP,FXD ,MICA DI:95PF,1%,500V 00853 0155F950F0
€589 283-0000-00 CAP,FXD,CER DI:0.001UF,+100-0%,500V . 59660 831-610-Y5U0102P
C600 290-0745-00 CAP,FXD,ELCTLT:22UF,+50-10% 25V 54473  ECE-p25V22L
C601 283-0000-00 B010100 B010155 CAP,FXD,CER DI:0.001UF,+100-0%,500V 59660 831-610-YS5U0102P
C603 281-0661-00 CAP,FXD,CER DI:0.8PF,+/-0.1PF,500V 52763  2RDPL1007 0PB0BC
€611 281-0773-00 CAP,FXD,CER DI:0.01UF,10%,100V 04222  MA201C103KAA
€612 281-0773-00 8010100 B010155 CAP,FXD,CER DI:0.01UF,10%,100V 04222 MR201C103KAA
C615 290-0745-00 CAP,FXD,ELCTLT:22UF,+50-10% 25V 54473  ECE-A25V22L
C616 290-0745-00 CAP,FXD,ELCTLT:22UF,+50-10%,25V 54473  ECE-A25V22L
€621 290-0745-00 CAP,FXD,ELCTLT:22UF,+50-10% 25V 54473  ECE-RA25V22L
C622 281-0773-00 CAP,FXD,CER DI:0.01UF,10%,100V 04222 MA201C103KAA
C624 283-0598-00 CAP,FXD,MICA DI:253PF,5%,300V 00853 D155F253040
€625 281-0626-00 CAP,FXD,CER DI:3.3PF,+/-0.1PF 500V 652763  2RDPL1007 3P308BC
C627 290-0745-00 CAP,FXD,ELCTLT:22UF,+50-10%,25V 54473  ECE-A25V22L
C628 290-0745-00 CAP,FXD,ELCTLT:22UF,+50-10%,25V 54473  ECE-A25V22L
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C633 283-0618-00 CaP,FXD,MICA DI:130PF,2X,400V 00853  D155F131G0
C634 283-0752-00 CAP,FXD,MICA DI:345PF,1% 500V 00853  D155F3450F0
C635 283-0635-00 Cap,FXD,MICA DI:51PF,1%,100V 00853 D151E510F0
C636 283-0645-00 Cap,FXD,MICA DI:790PF,1%,100V 00853  D153F791F0
C637 290-0524-00 CAP,FXD,ELCTLT:4.7UF,20%,10V 05397 T368A475M010AZ
€638 283-0004-00 Cap,FXD,CER DI:0.02UF,+80-20%,150V 59660 855-55815V02031
€639 290-0745-00 CAP,FXD,ELCTLT: 22UF,+50-10% ,25V 54473  ECE-A25VZ22L
(658 283-0081-00 CAP,FXD,CER DI:0.1UF,+80-20%,25V 59821  200DUG9E1041
C700 283-0004-00 Cap,FXD,CER DI:0.02UF,+80-20%,150V 59660 855-55815V02037
cr18 290-0745-00 CAP,FXD,ELCTLT:22UF ,+50-10% 25V 54473  ECE-A25V22L
Cr20 283-0615-00 CAP,FXD ,MICA DI:33PF,5%,500V 00853 D155E330J0
C725 283-0601-00 CAP,FXD,MICA DI:22PF,10%,300V 00853  D155E220K0
C729 290-0745-00 CAP,FXD,ELCTLT:22UF,+50-10%,25V 54473  ECE-A25V22L .
C738 281-0547-00 BO053635 CAP,FXD,CER DI1:2.7PF,+/-0.25PF 500V 52763  2RDPLZ007 2P70CC

(SELECTABLE)

€739 290-0745-00 CAP,FXD,ELCTLT:22UF,+50-10%,25V 54473  ECE-A25V22L
Cra1 283-0000-00 Cap,FXD,CER DI:0.001UF,+100-0%,500V 59660 831-610-Y5U0102P
C743 283-0000-00 CapP,FXD,CER DI:0.001UF,+100-0% 500V 59660 831-610-Y5U0102P
Crag 281-0204-00 CAP VAR ,PLASTIC:2-22PF,100V 80031  2807C00222MJ02
€756 290-0530-00 CAP,FXD,ELCTLT:68UF,20%,6V 56288  196D686X0006KA1
C758 290-0530-00 CAP,FXD,ELCTLT:68UF,20%,6V 56289  196D686X0006KA1
C760 283-0059-00 CAP,FXD,CER DI:1UF,+80-20%,50V 31433  C330C105M5R5CA
C761 283-0728-00 CAP,FXD,MICA DI:120PF,1%,500V 00853  D155F121F0
C762 281-0204-00 CAP,VAR,PLASTIC:2-22PF ,100V 80031  2807C00222MJ02
C769 283-0648-00 CAP,FXD,MICA DI:10PF,5%,500V 00853  D155C100D0
cr70 283-0635-00 CAP,FXD,MICA DI:51PF,1%,100V 00853 D151E510F0
C783 283-0081-00 CAP,FXD,CER DI:0.1UF,+80-20%,25V 59821  2DDUG9E10412
cr8s 283-0648-00 CAP,FXD,MICA DI:10PF,5%,500V 00853  D155C10000
Cr93 283-0004-00 CAP,FXD,CER DI:0.02UF,+80-20%,150V 59660 855-55815V02031
Ce14 283-0000-00 B010100 B010164 CaP,FXD,CER DI:0.001UF,+100-0%,500V 59660 - 831-610-Y5U0102P
Ce14 281-06368-00 B010165 CAP,FXD,CER DI:240PF,5%,500V 52763  2RDPLI007 240PMO
€902 290-0267-00 B020000 CAP,FXD,ELCTLT:1UF,20%,35V 05397  T320A105M035RS
€905 283-0638-00 B020000 CaP,FXD,MICA DI:130PF,1%,100V 00853  D155F131F0
€906 283-0677-00 B020000 CAP,FXD ,MICA DI:82PF,1%,500V 00853  D155E820F0
€916 283-0641-00 B020000 CaP,FXD,MICA DI:180PF,1%,100V 00853 D155F181F0
€917 283-0644-00 B020000 CaP,FXD,MICA DI:150PF,1%,500V 00853  D155F151F0
€918 281-0775-00 B020000 CAP,FXD,CER DI:0.1UF,20%,50V 04222  MA205E104MAR
€921 281-0775-00 B020000 CAP,FXD,CER DI:0.1UF,20%,50V 04222  MA205E104MAR
€922 281-0205-00 B020000 CaP,VAR,PLASTIC:5.5-65 PF,100V TK1727 2222-808-32659
€923 283-0601-00 B020000 Cap,FXD,MICA DI:22PF,10%,300V 00853  D155E220K0
€934 281-0775-00 B020000 cap,Fxp,CER DI:0.1UF,20%,50V 04222  MA205E104MAA
Ca37 283-0638-00 B020000 CAP,FXD,MICA DI:130PF,1%,100V 00853 D155F131F0
€938 283-0677-00 B020000 CAP,FXD,MICA DI:82PF,1%Z,500V 00853  D155E820F0
€943 281-0775-00 B020000 CAP,FXD,CER DI:0.1UF,20%,50V 04222  MAZ205E104MAR
C94s5 283-0644-00 B020000 CAP,FXD ,MICA DI:150PF,1% 500V 00853  D155F151FD
€946 283-0641-00 B020000 CAP,FXD,MICA DI:1B0PF,1%,100V 00853 D155F181F0
c9s5? 281-0775-00 B020000 CAP,FXD,CER DI:0.1UF,20%,50V 04222  MA205E104MAR
€958 290-0267-00 B020000 CAP,FXD,ELCTLT:1UF,20%,35V 05397  T320R105M035AS
Cas9 283-0644-00 B020000 CAP,FXD,MICA DI:150PF,1%,500V 00853  D155F151F0
€960 290-0267-00 B020000 CAP,FXD,ELCTLT:1UF,20%,35V 05397  T320R105M035RS
€966 283-0638-00 B020000 CAP,FXD,MICA DI:130PF,1%,100V 00853 D155F131F0
C967 283-0641-00 B020000 CAP,FXD ,MICA DI:180PF,1%, 100V 00853  D155F181FD
€968 290-0134-00 B020000 CAP,FXD,ELCTLT:22UF,20%,15V 05397  T110B226M015AS
€969 283-0677-00 B020000 CAP,FXD,MICA DI:82PF,1%,500V 00853 D155E820F0
€374 290-0267-00 B020000 CAP,FXD,ELCTLT:1UF,20%,35V 05397  T320A105M035AS
€876 283-0641-00 B020000 CAP,FXD,MICA DI:180PF,1%,100V 00853  D155F181FD
[o°Yare 281-0775-00 B020000 CAP,FXD,CER DI:0.1UF,20%,50V 04222  MA205E104MAR
c9rs 280-0267-00 B020000 CAP,FXD,ELCTLT:1UF,20%,35V 05397  T320A105M035AS
€986 283-0644-00 B020000 CAP,FXD,MICA DI:150PF,1%,500V 00853  D155F151F0
REV AUG 1986 8-9



Replaceable Electrical Parts - 1470

Tektronix Serial/Assembly No. Mfr.

Component No. Part No. Effective  Dscont Name & Description Code  Mfr, Part No.

ca9s? 290-0134-00 B020000 CAP,FXD,ELCTLT:22UF,20%, 15V 05397  T110B226M015RS

€995 283-0677-00 B020000 CAP,FXD ,MICA DI:82PF,1%,500V 00853  D155E820F0

€996 283-0638-00 8020000 CAP,FXD,MICA DI:130PF,17%,100V 00853 D155F131F0

c997 290-0267-00 B020000 CAP,FXD,ELCTLT:1UF,20%,35V 05397  T320A105MO35RS

CR12 152-0141-02 B020000 SEMICOND DVC,DI:SW,SI1,30V,150MA,30V 03508 DA2527 (1N8152)

CRS0 152-0488-00 SEMICOND DVC,DI:RECT,SI,200V,0.5A 04713 SDA317

CR51 152-0488-00 SEMICOND DVC,DI:RECT,SI,200V,0.5R 04713  SDA317

CRS2 152-0556-00 SEMICOND DVC,DI:RECT,SI,50,2.5R 14936  KBU4A

CR156 192-0141-02 SEMICOND DVC,DI:SW,SI1,30V,150MA,30V 03508 DA2527 (1N4152)

CR157 152-0141-02 SEMICOND DVC,DI:SW,S1,30V,150MA,30V 03508 DA2527 (1N4152)

CR185 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MR,30V 03508 DA2527 (1N4152)

CR166 152-0141-02 SEMICOND OVC,DI:SM,SI,30V,150MA,30V 03508 DR2527 (1N4152)

CR168 152-0141-02 SEMICOND OVC,DI:SW,SI,30V,150MA,30V 03508 DA2527 (1N4152)

CR186 152-0270-00 SEMICOND OVC,DI:VVC,SI,40V,62.6PF,00-7 04713  SMV1563

CR203 152-0141-02 8031330 SEMICOND DVC,DI:SW,SI,30V,150MA,30V 03508 DA2527 (1N4152)

CR256 152-0269-00 B010100 B019999 SEMICOND DVC,DI:VVC,SI,35V,33PF,00-7 04713  SMV1263

CR256 152-0269-01 B020000 SEMICOND OVC,DI:VVC,SI,33PF,5%,35V,D0-7 04713  SMV1263-1

CR305 152-0141-02 SEMICOND DVC,DI:SW,SI1,30V,150MA,30V 03508 DA2527 (1N4152)
(CR305, REMOVED FOR OPTION 1)

CR326 152-0141-02 SEMICOND DVC,DI:SW,S1,30V,150MA,30V 03508 DA2527 (1N4152)
(CR326, REMOVED FOR OPTION 1)

CR327 152-0141-02 SEMICOND OVC,DI:SW,SI,30V,150MR,30V 03508 DA2527 (1NG152)
(CR327, REMOVED FOR OPTION 1)

CR335 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MR,30V 03508 DA2527 (1N4152)
(CR335, REMOVED FOR OPTION 1)

CR337 152-0153-00 SEMICOND DVC,DI:SW,SI,10V,50MA,.D0-7 07263  FD7003
(CR337, REMOVED FOR OPTION 1)

CR339 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MR,30V 03508 DA2527 (1N4152)
(CR338, REMOVED FOR OPTION 1)

CR815 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V 03508 OR2527 (1N4152)
(CR415, REMOVED FOR OPTION 1)

CR416 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MR,30V 03508 DA2527 (ING152)
(CR416, REMOVED FOR OPTION 1)

CR423 152-0141-02 SEMICOND DVC,DI:SW,S1,30V,150MR,30V 03508 DA2527 (1N4152)
(CR423, REMOVED FOR OPTION 1)

CRd24 152-0141-02 SEMICOND OVC,DI:SW,S1,30V,150MR,30V 03508 DA2527 (1N4152)
(CR424, REMOVED FOR OPTION 1)

CR429 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V 03508 DA2527 (1N4152)
(CR424, REMOVED FOR OPTION 1)

CR448 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V 03508 DA2527 (1N8152)
(CR448, REMOVED FOR OPTION 1)

CRa49 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V 03508 DA2527 (1ING152)
(CR449, REMOVED FOR OPTION 1)

CRa71 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V 03508 DA2527 (1N8152)
(CR471, REMOVED FOR OPTION 1)

CR481 152-0141-02 SEMICOND DVC,D1:SW,SI,30V,150MR,30V 03508 O0A2527 (1N4152)
(CR4B81, REMOVED FOR OPTION 1)

CR485 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V 03508 DA2527 (1IN4152)
(CR485, REMOVED FOR OPTION 1)

CR540 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V 03508 DA2527 (1N4152)

CR543 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V 03508 DA2527 (1N4152)

CR547 152-0141-02 SEMICOND DVC,DI:SW,SI1,30V,150MA,30V 03508 DA2527 (1N4152)

CR550 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MR,30V 03508 DA2527 (1N8152)

CRS54 152-0141-02 SEMICOND DVC,DI:SW,S1,30V,150MA,30V 03508 DA2527 (1N4152)

CR561 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V 03508 DA2527 (1N4152)

CRS62 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V 03508 DA2527 (1N4152)

CRS63 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V 03508 DA2527 (1N4152)

CR564 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MR,30V 03508 DA2527 (1N4152)

CR565 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V 03508 0A2527 (1N4152)

CR566 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V 03508 DA2527 (1N4152)

CRS67 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V 03508 DA2527 (1N4152)
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CR571 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V 03508 DA2527 (1N3152)
CR572 152-0141-02 SEMICOND DVC,DI:SHW,SI,30V,150MA,30V 03508 DA2527 (1N3152)
CR573 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V 03508 DAZ527 (1N4152)
CR575 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V 03508 DA2527 (1N4152)
CR576 152-0141-02 SEMICOND DVC,DI:SHW,S1,30V,150MA,30V 03508 DA2527 (1N4152)
CR577 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V 03508 DA2527 (1N4152)
CR634 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MR,30V 03508 DA2527 (1N4152)
CR640 152-0141-02 SEMICOND DVC,DI:SKW,SI,30V, 150MA,30V 03508 DA2527 (1N3152)
CR642 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V 03508 DA2527 (1NG152)
CR643 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MR,30V 03508 DA2527 (1N4152)
CRo644 152-0141-02 SEMICOND DVC,DI:SHW,SI,30V,150MR,30V 03508 DA2527 (1N4152)
CRB45 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V 03508 DA2527 (1N4152)
CR647 152-0141-02 SEMICOND DVC,DI:SKW,SI,30V,150MA,30V 03508 DA2527 (1N3152)
CR64E 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MR,30V 03508 DA2527 (1N4152)
CRE50 152-0141-02 SEMICOND DVC,DI:SHW,SI,30V,150MA,30V 03508 DA2527 (1N4152)
CRB51 152-0141-02 SEMICOND DVC,DI:SH,SI,30V,150MA,30V 03508 DA2527 (1N3152)
CRE54 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V 03508 DA2527 (1N4152)
CRE55 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MR,30V 03508 DA2527 (1N4152)
CRB56 152-0141-02 SEMICOND DVC,DI:SK,SI,30V,150MA,30V 03508 DA2527 (1N3152)
CR660 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MR,30V 03508 DA2527 (1N4152)
CR661 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V 03508 DA2527 (1N4152)
CRB62 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V 03508 DA2527 (1N4152)
CR6E3 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V 03508 DA2527 (1N8152)
CRe64 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V 03508 DA2527 (1N4152)
CR665 152-0141-02 SEMICOND DVC,DI:SHW,SI,30V,150MR,30V 03508 DA2527 (1N4152)
CRB666 152-0141-02 SEMICOND DVC,D1:SW,SI,30V,150MA,30V 03508 DA2527 (1N4152)
CRBE7 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MR,30V 03508 DA2527 (1N3152)
CR668 152-0141-02 SEMICOND DVC,DI:SHW,SI,30V,150MA,30V 03508 DA2527 (1N4152)
CRE72 152-0141-02 SEMICOND DVC,DI:SHW,SI,30V,150MA,30V 03508 DA2527 (1N4152)
CRE73 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V 03508 DA2527 (1N4152)
CRE74 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MR,30V 03508 DA2527 (1N4152)
CRE75 152-0141-02 SEMICOND DVC,DI:SM,SI,30V,150MR,30V 03508 DA2527 (1N4152)
CRE76 152-0141-02 SEMICOND DVC,DI:SW,SI,30v,150MA,30V 03508 DA2527 (1N4152)
CRB77 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V 03508 DA2527 (1N4152)
Cr678 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MR,30V 03508 DA2527 (1N4152)
CR679 152-0141-02 SEMICOND DVC,DI:SM,51,30V,150MR,30V 03508 DA2527 (1N4152)
CR702 152-0141-02 SEMICOND DVC,DI:SHW,SI,30V,150MR,30V 03508 DA2527 (1N4152)
CR703 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V 03508 DA2527 (1N4152)
CR704 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V 03508 DA2527 (1N4152)
CR705 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MR,30V 03508 DA2527 (1N4152)
CR706 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V 03508 DA2527 (1N4152)
CR720 152-0125-00 SEMICOND DVC,DI:TUNNEL,15PF,4.7MA,D0-17 03508 STD704

CR733 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V 03508 DA2527 (1IN4152)
CR735 152-0457-00 SEMICOND DVC,DI:SW,SI,25V,D0-35 28480 5082-2068
CR?737 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V 03508 DA2527 (1N4152)
CR748 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V 03508 DA2527 (1N4152)
CR756 152-0322-00 SEMICOND DVC,DI:SCHOTTKY BARRIER,SI, 15V 50434  5082-2672
CR759 152-0153-00 SEMICOND DVC,DI:SW,SI,10V,50MA,.DO-7 07263  FD7003

CR763 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V 03508 DA2527 (1N4152)
CR?764 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V 03508 DA2527 (1N4152)
CR765 152-0322-00 SEMICOND DVC,DI:SCHOTTKY BARRIER,SI, 15V 50434 5082-2672
CR769 152-0153-00 SEMICOND DVC,DI1:SW,SI,10V,50MA,.D0-7 07263 FD7003

CR?70 152-0141-02 SEMICOND DVC,DI:SK,S1,30V,150MA,30V 03508 DA2527 (1N4152)
CR771 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MR,30V 03508 DA2527 (1N4152)
CR772 152-0141-02 SEMICOND DVC,DI:SW,SI,30V,150MA,30V 03508 DA2527 (1N4152)
CR774 152-0153-00 SEMICOND DVC,DI:SK,SI,10V,50MA,.D0-7 07263  FD?003

CR775 152-0153-00 SEMICOND DVC,DI:SK,SI,10V,50MA,.D0-7 07263  FD7003

crer? 152-0153-00 SEMICOND DVC,DI:SW,SI,10V,50MR,.DO-7 07263 FD?003

CR780 152-0322-00 SEMICOND DVC,DI:SCHOTTKY BARRIER,SI, 15V 50434  5082-2672
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CR786 152-0153-00 SEMICOND OVC,DI:SW,SI,10V,50MA,.00-7 07263  FD7003

CR787 152-0153-00 SEMICOND OVC,DI:SH,SI,10V,50MR,.00-7 07263  FD7003

CR797 162-0153-00 SEMICOND OVC,DI:SW,SI,10V,50MR,.00-7 07263  FD7003

CR798 152-0322-00 SEMICOND DVC,DI:SCHOTTKY BARRIER,SI,15V 50438  5082-2672

CR799 152-0322-00 SEMICOND DVC,DI:SCHOTTKY BARRIER,SI,15V 50434  5082-2672

CR813 152-0141-02 SEMICOND OVC,DI:SW,SI,30V,150MR,30V 03508 DA2527 (1IN8152)

CR822 152-0141-02 SEMICOND OVC,DI:SW,SI,30V,150MA,30V. 03508 OA2527 (IN4152)

CR924 152-0141-02 8020000 SEMICOND OVC,DI:SW,SI,30V,150MR,30V 03508 DA2527 (1N4152)

CR935 1£2-0269-01 8020000 SEMICOND DVC,DI:VVC,S1,33PF,5%,35V,00-7 04713 SMV1263-1

0S78 150-0035-00 8010100 B010155 LAMP ,GLOW:90V MAX,0.3MA,RID-T WIRE LD TK0213 JHO0S/30114A

DS86 150-0035-00 LAMP ,GLOW: 90V MAX,0.3MA,AID-T WIRE LD TK0213  JH005/30114A

05494 150-1017-00 LT EMITTING DIO:GREEN,550NM,55MA MAX 50434  HLMP3910
(DS494, REMOVED FOR OPTION 1)

05495 150-1017-00 LT EMITTING DIO:GREEN,550NM S5MA MAX 50434  HLMP3910
(DS495, REMOVED FOR OPTION 1)

F75 159-0015-00 FUSE,CARTRIDGE: 3AG,3R,250V,0.65SEC 75915 312 003

F76 159-0014-00 FUSE,CARTRIDGE: 3AG ,5A 250V ,0.8SEC 71400  MTH-CW-5

F85 159-0015-00 FUSE,CARTRIDGE:3AG,3R,250V,0.655EC 75915 312 003

FBg 159-0022-00 FUSE, CARTRIDGE:3AG, 1A, 250V ,MEDIUM BLON 71400  AGC-CW-1

L103 108-0443-00 COIL,RF:FIXED,23.5UH 80009  108-0443-00

205 114-0222-00 COIL,RF:VARIABLE,2-6UH 80009  114-0222-00

217 108-0443-00 COIL,RF:FIXED,23.5UH 80009  108-0443-00

317 108-0317-00 COIL,RF:FIXED,15 UH 32159  71501M+10PERCENT
(L317, REMOVED FOR OPTION 1)

L336 108-0443-00 COIL,RF:FIXED,23.5UH 80009  108-0443-00
(1336, REMOVED FOR OPTION 1)

1385 108-0231-00 COIL,RF:FIXED,4.5UH 80009  108-0231-00
(L385, REMOVED FOR OPTION 1)

L394 108-0214-00 COIL,RF:FIXED,460UH 80009  108-0214-00
(L394, REMOVED FOR OPTION 1)

1397 108-0214-00 COIL,RF:FIXED,460UH 80009  108-0214-00
(L397, REMOVED FOR OPTION 1)

1501 114-0280-00 COIL,RF:VARIABLE,12-43UH 80009  114-0280-00

Lsng 114-0281-00 COIL,RF:VARIABLE,35-70UH 80009  114-0281-00

L511 114-0280-00 COIL,RF:VARIABLE,12-43UH 80009  114-0280-00

1518 114-0281-00 COIL,RF:VARIABLE,35-70UH 80009  114-0281-00

L521 114-0280-00 COIL,RF:VARIABLE,12-43UH 80009  114-0280-00

L527 114-0278-00 COIL,RF:VARIABLE,4.6-16.7UH 80009  114-0278-00

L531 114-0280-00 COIL,RF:VARIABLE,12-43UH 80009  114-0280-00

L632 114-0222-00 COIL,RF:VARIABLE,2-6UH 80009  114-0222-00

L635 114-0278-00 COIL,RF:VARINBLE,4.6-16.7UH 80009  114-0278-00

L905 108-0317-00 8020000 COIL,RF:FIXED,15 UH 32159 71501M+10PERCENT

L918 108-0443-00 B020000 COIL,RF:FIXED,23.5UH 80009  108-0443-00

L923 108-0317-00 8020000 COIL,RF:FIXED,15 UH 32159  71501M+10PERCENT

L938 119-0647-00 B020000 B053448 GONIOMETER, ELEC:3-58MH1 80009  119-0647-00

1938 119-0647-02 B053449 GONIOMETER ,ELEC:3-58MHZ W/SLOT 80009  119-0647-02

L9a4 108-0443-00 8020000 COIL,RF:FIXED,23.5UH 80009  108-0443-00

L946 108-0317-00 B020000 COIL,RF:FIXED,15 UH 32159 71501M+10PERCENT

L957 108-0443-00 8020000 COIL,RF:FIXED,23.5UH 80009  108-0443-00

L965 108-0317-00 8020000 COIL,RF:FIXED,15 UH 32159  71501M+10PERCENT

L975 108-0443-00 8020000 COIL,RF:FIXED,23.5UH 80009  108-0443-00

1994 108-0317-00 8020000 COIL,RF:FIXED,15 UH 32159 71501M+10PERCENT

Q6 151-0188-00 TRANSISTOR:PNP,SI,T0-92 80009  151-0188-00

Q18 151-0301-00 TRANSISTOR:PNP,SI,T0-18 04713  STB98

Q27 151-0190-00 TRANSISTOR:NPN,SI,T0-92 80009  151-0190-00

Q28 151-0190-00 TRANSISTOR:NPN,SI,T0-92 80009  151-0190-00

Q35 151-0301-00 TRANSISTOR:PNP,SI,T0-18 04713  ST898

Q36 151-0188-00 TRANSISTOR:PNP,ST,T0-92 80009  151-0188-00

Q37 151-0190-00 TRANSISTOR:NPN,ST,T0-92 80009  151-0190-00

Q39 151-0352-00 TRANSISTOR:NPN,SI,T0-220 03508  X44C282
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Q48 151-0190-00 TRANSISTOR:NPN ,SI,T0-82 80009  151-0190-00

049 151-0352-00 TRANSISTOR:NPN,SI,T0-220 03508 X44C282

Q56 151-0301-00 TRANSISTOR:PNP,SI,T0-18 04713  ST898

Q57 151-0188-00 TRANSISTOR:PNP,SI,T0-92 80009  151-0188-00

058 151-0190-00 TRANSISTOR:NPN,SI,T0-92 80009  151-0190-00

Q58 151-0352-00 TRANSISTOR:NPN,SI,T0-220 03508  X44C282

068 151-0190-00 TRANSISTOR:NPN,SI,T0-982 80008  151-0190-00

0103 151-0188-00 TRANSISTOR:PNP,SI,T0-82 80008 151-0188-00

0146 151-0190-00 TRANSISTOR:NPN,SI,T0-92 80009  151-0190-00

0156 151-0188-00 TRANSISTOR:PNP,SI,T0-82 80003  151-0188-00

Q177 151-0103-00 TRANSISTOR:NPN,SI,T0-5 04713  SM1307

Q201 151-0402-00 TRANSISTOR:SELECTED 01295 SKA6814

Q202 151-0220-00 TRANSISTOR:PNP,SI,T0-92 80009  151-0220-00

Q203 151-0220-00 TRANSISTOR:PNP,SI,T0-92 80008  151-0220-00

Q204 151-0402-00 TRANSISTOR:SELECTED 01295 SKA6814

Q206 151-0190-00 TRANSISTOR:NPN,SI,T0-92 80009  151-0190-00

Q208 151-0190-00 TRANSISTOR:NPN,SI,T0-92 80009  151-0190-00

Q0211 151-0220-00 B010100 B031328 TRANSISTOR:PNP,SI,T0-92 80009  151-0220-00

Q213 151-0402-00 B010100 B031329 TRANSISTOR:SELECTED 01295 SKM6814

0218 151-0180-00 TRANSISTOR:NPN,SI,T0-92 80009  151-0190-00

Q219 151-0190-00 TRANSISTOR:NPN,S1,T0-82 80009  151-0190-00

Q222 151-0402-00 B010100 B031328 TRANSISTOR:SELECTED 01295 SKAGB14

0223 151-0220-00 B010100 B031328 TRANSISTOR:PNP,SI,T0-82 80009  151-0220-00

Q236 151-0216-00 TRANSISTOR:PNP,SI,T0-92 04713  SPS8803

Q248 151-0188-00 TRANSISTOR:PNP,SI,T0-92 80008  151-0188-00

Q258 151-0367-00 B010100 B031621 TRANSISTOR:NPN,SI ,X-55 04713 SPS 8811

0258 151-0367-01 B031622 TRANSISTOR:SELECTED TKOD40 151-0367-01

0285 151-0223-00 TRANSISTOR:NPN,SI,T0-92 04713  SPSB026

Q300 151-0221-00 TRANSISTOR:PNP,SI,T0-82 80009  151-0221-00
(Q300, REMOVED FOR OPTION 1)

0313 151-0190-00 TRANSISTOR:NPN,S1,T0-92 80009  151-0190-00
(0313, REMOVED FOR OPTION 1)

0314 151-0190-00 TRANSISTOR:NPN,SI,T0-92 80008  151-0190-00
(Q314, REMOVED FOR OPTION 1)

0320 151-0221-00 TRANSISTOR:PNP,S1,T0-82 80009  151-0221-00
(0320, REMOVED FOR OPTION 1)

Q336 151-0188-00 TRANSISTOR:PNP,SI,T0-92 80009  151-0188-00
(Q336, REMOVED FOR OPTION 1)

0338 151-0190-00 TRANSISTOR:NPN,SI,T0-92 80009  151-0180-00
(Q338, REMOVED FOR OPTION 1)

Q345 151-0192-00 TRANSISTOR:SELECTED 04713  SPS8801
(0345, REMOVED FOR OPTION 1)

Q346 151-0367-00 B010100 B031621 TRANSISTOR:NPN,SI,X-55 04713  SPS 8811
(0346, REMOVED FOR OPTION 1)

Q346 151-0367-01 B031622 TRANSISTOR:SELECTED TK0040 151-0367-01
(Q346, REMOVED FOR OPTION 1)

0347 151-0180-00 TRANSISTOR:NPN,SI,T0-92 80003  151-0190-00
(0347, REMOVED FOR OPTION 1)

Q359 151-0223-00 TRANSISTOR:NPN,SI,T0-82 04713  SPS8026
(0359, REMOVED FOR OPTION 1)

0363 151-0180-00 TRANSISTOR:NPN,SI,T0-82 80008  151-0190-00
(Q363, REMOVED FOR OPTION 1)

Q364 151-0190-00 TRANSISTOR:NPN,S1,T0-82 80009  151-0190-00
(Q364, REMOVED FOR OPTION 1)

Q369 151-0180-00 TRANSISTOR:NPN,S1,T0-82 80008  151-0190-00
(Q369, REMOVED FOR OPTION 1)

Q383 151-0269-00 B010100 B042073 TRANSISTOR:NPN,SI,T0-92 TK0961 4163280
(0383, REMOVED FOR OPTION 1)

0383 151-0269-01 B042074 TRANSISTOR: SCREENED 80008  151-0269-01

(0383, REMOVED FOR OPTION 1)
0384 151-0269-00 B010100 B042073 TRANSISTOR:NPN,SI,T0-92 TK0961 416328D
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(0384, REMOVED FOR OPTION 1)

Q384 151-0269-01 B042074 TRANSISTOR:SCREENED 80009  151-0269-01
(Q384, REMOVED FOR OPTION 1)

Q393 151-0190-00 TRANSISTOR:NPN,SI,T0-92 80009  151-0190-00
(Q393, REMOVED FOR OPTION 1)

Q404 151-0190-00 TRANSISTOR:NPN,SI,T0-92 80009  151-0190-00
(Q404, REMOVED FOR OPTION 1)

Q405 151-0192-00 TRANSISTOR:SELECTED 04713  SPS8801
(Q405, REMOVED FOR OPTION 1)

Q4086 1£1-0192-00 TRANSISTOR:SELECTED 04713  SPS8801
(Q406, REMOVED FOR OPTION 1)

Q408 151-0190-00 TRANSISTOR:NPN,SI,T0-92 80009  151-0190-00
(Qd08, REMOVED FOR OPTION 1)

Q312 151-1005-00 B010100 B031621 TRANSISTOR: FET ,N—CHAN,SI,T0-106 04713  SPF6BS
(Q412, REMOVED FOR OPTION 1)

Q812 151-1005-02 8031622 TRANSISTOR: CHECKED ’ 80009  151-1005-02
(Q412, REMOVED FOR OPTION 1)

Q317 151-1005-00 B010100 8031621 TRANSISTOR: FET ,N—-CHAN,S1,T70-106 04713  SPF685
(Q417, REMOVED FOR OPTION 1)

Q317 151-1005-02 8031622 TRANSISTOR: CHECKED 80009  151-1005-02
(0417, REMOVED FOR OPTION 1)

Q433 151-1005-00 B010100 B031621 TRANSISTOR: FET ,N—CHAN,SI,T0-106 04713  SPFBBS
(Q433, REMOVED FOR OPTION 1)

Q433 151-1005-02 B031622 TRANSISTOR: CHECKED 80009  151-1005-02
(Q433, REMOVED FOR OPTION 1)

Q438 151-1005-00 8010100 B031621 TRANSISTOR: FET ,N-CHAN,S1,T0-106 04713  SPF6BS
(Q438, REMOVED FOR OPTION 1)

Q438 151-1005-02 8031622 TRANSISTOR: CHECKED 80009  151-1005-02
(Q438, REMOVED FOR OPTION 1)

Q445 151-0190-00 TRANSISTOR:NPN,SI,T0-92 80009  151-0190-00
(Qa46, REMOVED FOR OPTION 1)

Q460 151-0190-00 TRANSISTOR:NPN,SI,T0-92 80009  151-0190-00
(0460, REMOVED FOR OPTION 1)

Q464 151-0190-00 TRANSISTOR:NPN,SI,T0-92 80009  151-0190-00
(Qd64, REMOVED FOR OPTION 1)

Q513 151-0232-00 . TRANSISTOR:NPN,SI,T0-78 /263 SP12141

Q532 151-0232-00 TRANSISTOR:NPN,SI,T0-78 07263 SP12141

Q541 151-0192-00 TRANSISTOR:SELECTED 04713  SPS8801

Q543 151-0192-00 TRANSISTOR:SELECTED 04713  SPS8801

Q544 151-0192-00 TRANSISTOR: SELECTED 04713  SPS8801

Q545 151-0192-00 TRANSISTOR:SELECTED 04713  SPS8801

Q547 151-0192-00 TRANSISTOR:SELECTED 04713  SPS8801

Q549 151-0192-00 TRANSISTOR:SELECTED 04713  SPS8801

Q550 151-0192-00 TRANSISTOR:SELECTED 04713  SPS8801

Q552 151-0192-00 TRANSISTOR:SELECTED 04713  SPS8801

Q554 151-0192-00 TRANSISTOR:SELECTED 04713  SPS8801

Q556 151-0192-00 TRANSISTOR: SELECTED 04713  SPS8801

Q558 151-0192-00 TRANSISTOR:SELECTED 04713  SPS8801

Q559 151-0192-00 TRANSISTOR:SELECTED 04713  SPS8801

Q601 151-0192-00 TRANSISTOR:SELECTED 04713  SPS8801

Q603 151-0190-00 TRANSISTOR:NPN,SI,T0-92 80009  151-0190-00

Q611 151-0220-00 TRANSISTOR:PNP,SI,T0-92 80009  151-0220-00

Q614 151-0220-00 TRANSISTOR:PNP,SI,T0-92 80008  151-0220-00

Q615 151-0103-00 TRANSISTOR:NPN,SI,T0-5 04713  SM1307

0625 151-0103-00 TRANSISTOR:NPN,SI,T0-5 04713  SM1307

Q631 151-0220-00 TRANSISTOR: PNP,S1,T0-92 80009  151-0220-00

Q633 151-0220-00 TRANSISTOR:PNP,SI,T0-92 80009  151-0220-00

Q634 151-0190-00 TRANSISTOR:NPN,SI,T0-92 80009 151-0190-00

Q636 151-0192-00 TRANSISTOR:SELECTED 04713  SPS8801

0640 151-0192-00 TRANSISTOR:SELECTED 04713  SPS8601

Q641 151-0192-00 TRANSISTOR:SELECTED 04713  SPSB601
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0642 151-0192-00 TRANSISTOR:SELECTED 04713  SPS8801
0643 151-0192-00 TRANSISTOR:SELECTED 04713  SPS8801
Q644 151-0182-00 TRANSISTOR:SELECTED 04713  SPSBB01
0646 151-0192-00 TRANSISTOR:SELECTED 04713  SPSB801
0648 151-0192-00 TRANSISTOR:SELECTED 04713  SPS8801
0650 151-0192-00 TRANSISTOR:SELECTED 04713  SPSB801
0651 151-0192-00 TRANSISTOR:SELECTED 04713  SPS8801
0652 151-0192-00 TRANSISTOR:SELECTED 04713  SPS8801
0654 151-0192-00 TRANSISTOR:SELECTED 04713  SPSB801
Q0656 151-0192-00 TRANSISTOR:SELECTED 04713  SPS8801
0658 151-0192-00 TRANSISTOR:SELECTED 04713  SPS8801
Q702 151-0192-00 TRANSISTOR:SELECTED 04713  SPS8801
Q706 151-0192-00 TRANSISTOR:SELECTED 04713  SPSB8801
Q710 151-0220-00 TRANSISTOR:PNP,SI,T0-92 80009  151-0220-00
Q720 151-0220-00 TRANSISTOR:PNP,S1,T0-92 80009  151-0220-00
Qr21 151-0192-00 TRANSISTOR:SELECTED 04713  SPS8801
Q722 151-0192-00 TRANSISTOR:SELECTED 04713  SPS8801
Q723 151-0192-00 TRANSISTOR:SELECTED 04713  SPS8801
Qr24 151-0341-00 TRANSISTOR:NPN,SI,T0-106 04713  SPS6919
Q725 151-0192-00 TRANSISTOR:SELECTED 04713  SPSB801
Q726 151-0192-00 TRANSISTOR:SELECTED 04713  SPS8801
Q728 151-0220-00 TRANSISTOR:PNP,SI,T0-92 80009  151-0220-00
Q732 151-0354-00 TRANSISTOR:PNP,S1,T0-78 32293 ITS-1200-A
0738 151-0130-00 TRANSISTOR:NPN,SI,T0-92 80009  151-0190-00
0741 151-0271-00 TRANSISTOR:PNP,SI,T0-92 04713  SPS8236
Q0742 151-0190-00 TRANSISTOR:NPN,SI,T0-92 80009  151-0190-00
0747 151-0361-00 TRANSISTOR:NPN,SI ,R-138 56289 TD?02
Q760 151-0216-00 TRANSISTOR:PNP ,SI,T0-92 04713  SPS8803
0761 151-0103-00 TRANSISTOR:NPN,S1,T0-5 04713 SM1307
Q770 151-0216-00 B010100 B010164 TRANSISTOR:PNP,SI,T0-92 04713  SPS8803
Q770 151-0438-00 B010165 TRANSISTOR:PNP ,SI ,AMPLIFIER,625 MA 80009  151-0438-00
Qr72 151-0133-00 B010100 B042101 TRANSISTOR:PNP,SI , T0-18 04713  SM3155
Q72 151-0133-03 B042102 TRANSISTOR:SCREENED 80009  151-0133-03
0783 151-0103-00 TRANSISTOR:NPN,SI,TO-5 04713  SM1307
Q784 151-0103-00 TRANSISTOR:NPN,S1,7T0-5 04713  SM1307
Q903 151-0190-00 B020000 TRANSISTOR:NPN,SI,T0-92 80009  151-0190-00
Q912 151-0190-00 B020000 TRANSISTOR:NPN,SI,T0-92 80009  151-0190-00
0914 151-0190-00 B020000 TRANSISTOR:NPN,SI,T0-92 80009  151-0190-00
Q824 151-01%0-00 B020000 TRANSISTOR:NPN,SI,T0-92 80009  151-0190-00
0936 151-0190-00 B020000 TRANSISTOR:NPN,SI,T0-92 80009  151-0190-00
Q340 151-0180-00 B020000 TRANSISTOR:NPN,S1,T0-92 80009  151-0190-00
0946 151-0190-00 B020000 TRANSISTOR:NPN,S1,T0-92 80009  151-0190-00
Q950 151-0103-00 B020000 TRANSISTOR:NPN ,SI,T0-5 04713  SM1307
0951 151-0190-00 B020000 TRANSISTOR:NPN,S1,T0-32 80009  151-0190-00
Q954 151-0190-00 B020000 TRANSISTOR:NPN ,SI,T0-92 80009  151-0190-00
0963 151-0190-00 B020000 TRANSISTOR:NPN,SI,T0-92 80008  151-0190-00
Q964 151-0190-00 B020000 TRANSISTOR:NPN,SI,T0-92 80009  151-0190-00
0973 151-0190-00 B020000 TRANSISTOR:NPN,SI,T0-92 80009  151-0190-00
Q982 151-0190-00 B020000 TRANSISTOR:NPN,SI,T0-92 80008  151-0190-00
Q983 151-0103-00 B020000 TRANSISTOR:NPN,S1,T0-5 04713  SM1307
Q993 151-0190-00 BO20000 TRANSISTOR:NPN,SI,T0-92 80008  151-0190-00
Q994 151-0190-00 B020000 TRANSISTOR:NPN,SI,T0-92 80009  151-0190-00
01001 151-0216-00 TRANSISTOR:PNP,SI,T0-92 04713  SPSB803
Q1002 151-0405-00 B010100 B042101 TRANSISTOR:SELECTED 04713  SJE943
Q1002 151-0405-02 B042102 TRANSISTOR:SELECTED 80009  151-0405-02
R7 315-0101-00 RES,FXD,FILM:100 OHM,5%,0.25% 57668 NTR25J-E 100E
RE 315-0301-00 RES,FXD,FILM:300 OHM,5%,0.25M 57668 NTR25J-E300E
RY 315-0331-00 - RES,FXD,FILM:330 OHM,5%,0.25¢ 57668  NTR25J-E330E
R11 315-0153-00 B020000 RES,FXD,FILM: 15K OHM,5%,0.250 19701  5043CX15K00J
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R12 315-0102-00 8020000 RES,FXD,FILM: 1K OHM,5%,0.25% 57668  NTR25JE01KO
R13 311-1559-00 RES,VAR ,NONWA: TRMR , 10K OHM,0.5M 32997  33527-1-103
R14 315-0101-00 B010100 B019999 RES,FXD,FILM:100 OHM,5%,0.25H 57668  NTR25J-E 100t
R14 315-0102-00 8020000 RES,FXD,FILM: 9K OHM,5%,0.25N 57668  NTR25JE01K0
R1S 308-0245-00 8010100 B019999 RES,FXD ,AR:0.6 OHM,5%,20 00213  310S .6-5
R15 308-0463-00 B020000 RES,FXD,WN:0.3 OHM,1%,3W 14193  SA31-R300F
R16 321-0172-00 RES,FXD,FILM:604 OHM,1%,0.125K,TC=T0 19701 S033EDGO4ROF
R17 315-0472-00 RES,FXD,FILM:4.7K OHM,5%,0.25H 57668  NTR25J-E04K7
R18 321-0173-00 RES,FXD,FILM:619 OHM,1%,0.125M,TC=T0 07716 CEADG19ROF
R25 321-0189-00 RES,FXD,FILM:909 OHM,1%,0.125K,TC=T2 19701  S033ED9OYROF
R26 315-0152-00 RES,FXD,FILM:1.5K OHM,5%,0.25K 57668 ~ NTR25J-E01KS
R27 315-0431-00 RES,FXD,FILM:430 OHM,5%,0.25K 19701  5043CX430R0J
R28 315-0471-00 RES,FXD,F1LM:470 OHM,5%,0.250 57668  NTR25J-E470E
R34 315-0182-00 RES,FXD,FILM:1.8K OHM,5%,0.250 57668 NTR25J-E1K8
R35 321-0224-00 RES,FXD,FILM:2.10K OHM,1%,0. 125K ,TC=TO 07716  CERD21000F
R36 308-0755-00 RES,FXD ,WR:0.75 OHM,5%Z,20 75042  BAH-R7500J
R37 315-0101-00 RES,FXD,FILM:100 OHM,5%,0.25N 57668 NTR25J-€ 100E
R38 315-0301-00 RES,FXD,FILM:300 OHM,5%,0.25K 57668  NTR25J-E300€
R39 315-0682-00 RES,FXD,FILM:6.8K OHM,5%,0.250 57668  NTR25J-E06K8
Ra3 311-1559-00 RES,VAR ,NONWW: TRMR , 10K OHM,0.5K 32997  33527-1-103
Ra44 315-0472-00 RES,FXD,FILM:4.7K OHM,5%,0.25N 57668  NTR25J-E04K?
R4S 321-0189-00 RES,FXD,FILM:909 OHM,1%,0.125W,TC=T2 19701 S033EDIOIROF
R46 315-0431-00 RES,FXD,FILM:430 OHM,5%,0.25M 19701 5043CX430R0J
R4?7 315-0101-00 RES,FXD,FILM:100 OHM,5%,0.25N 57668  NTR25J-E 100E
R48 315-0471-00 RES,FXD,FILM:470 OHM,5%,0.25M 57668  NTR25J-€E470E
Rag 315-0101-00 RES,FXD,FILM:100 OHM,5%,0.25K 57668  NTR25J-€ 100E
RS3 308-0245-00 RES,FXD ,WR:0.6 OHM ,5Z,2W 00213  310S .6-5
R54 315-0752-00 RES,FXD,FILM:7.5K OHM,5%Z,0.25H 57668  NTR25J-€E07KS
RS5 315-0752-00 RES,FXD,FILM:7.5K OHM,5%,0.251 57668  NTR25J-E07KS
RS6 315-0751-00 RES,FXD,FILM:750 OHM,S5%,0.25H 57668  NTR25J-E750E
RS7 315-0102-00 " RES,FXD,FILM:1K OHM,5%,0.25W 57668  NTR25JE01KO
R58 315-0101-00 RES,FXD,FILM:100 OHM,5%,0.25W 57668  NTR25J-€E 100E
R62 311-1559-00 RES,VAR ,NONWR:TRMR ,10K OHM,0.5H 32997  33527-1-103
R63 321-0197-00 RES,FXD,FILM:1.10K OHM,1%,0.125R,TC=T0 07716  CEAD11000F
R64 315-0752-00 RES,FXD,FILM:7.5K OHM,5%,0.25H 57668  NTR25J-E07KS
RE5 321-0189-00 RES,FXD,FILM:909 OHM,1%,0.125K,TC=T2 19701  5033EDY09ROF
R66 315-0431-00 RES,FXD,FILM:430 OHM,5%,0.25W 19701  5043CX430R0J
R67 315-0101-00 RES,FXD,F1LM:100 OHM,5%,0.25% 57668  NTR25J-E 100E
R68 315-0471-00 RES,FXD,FILM:470 OHM,5%,0.25MW 57668  NTR25J-E470E
R69 315-0101-00 8010100 8019999 RES,FXD,FILM:100 OHM,5%,0.25W 57668  NTR25J-E 100€
R69 315-0470-00 8020000 RES,FXD,FILM:47 OHM, 5%,0.25M 57668  NTR25J-E47E0
R88 315-0304-00 B010100 B010155 RES,FXD,FILM:300K OHM,5%,0.25M 57668  NTR25J-E300K
R96 315-0304-00 RES,FXD,FILM:300K OHM,57%,0.25H 57668  NTR25J-E300K
R101 315-0470-00 RES,FXD,FILM:47 OHM,5%,0.25H 57668  NTR25J-E47€ED
R102 315-0470-00 RES,FXD,FILM:47 OHM,5%,0.25H 57668  NTR25J-E47€0
R103 315-0511-00 RES,FXD,FILM:510 OHM,5%,0.25W 19701  5043CX510R0J
R104 321-0265-00 RES,FXD,FILM:5.62K OHM,1%,0.125W,TC=T0 19701  5043EDSK620F
R105 321-0232-00 RES,FXD,FILM:2.55K OHM,1%,0.1251,TC=T0 19701  5043ED2KSSOF
R108 321-0164-00 RES,FXD,FILM:499 OHM,1%,0.125K,TC=T0 19701  5033ED499ROF
R109 321-0204-00 RES,FXD,FILM:1.30K OHM,1%,0.1254,TC=T0 19701 5033ED1K300F
R112 321-0204-00 RES,FXD,FILM:1.30K OHM,1%,0.125K,TC=T0 19701  5033ED1K300F
R114 321-0193-00 RES,FXD,FILM:1K OHM,17%,0.125K,TC=T0 19701  S5033ED1KOOF
R115 321-0093-00 RES,FXD,FILM:90.9 OHM,1%,0.125R,TC=TO 19701  5043EDIORIOF
R116 321-0085-00 RES,FXD,FILM:75 OHM,1%,0.125R,TC=T0 57668 CRB14FXE 75 OHM
R117 321-0195-00 RES,FXD,FILM:1.05K OHM,1%,0.1251,TC=T0 07716  CEAD10500F
R118 321-0277-00 RES,FXD,FILM:7.50K OHM,1%,0.125R,TC=T0 20546  NRS5D7501F
R119 321-0085-00 RES,FXD,FILM:75 OHM,1%,0.125W,TC=TO 57668 CRB14FXE 75 OHM
R120 315-0470-00 RES,FXD,FILM:47 OHM,5%,0.25H 57668  NTR25J-E47ED
R121 321-0251-00 RES,FXD,FILM:4.02K OHM,1%,0.125R,TC=TO 19701  5033ED4K020F
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R122 321-0251-00 RES,FXD,FILM:4.02K OHM,1%,0.125K,TC=T0 19701 5033ENAKLL. i+
R123 321-0275-00 RES,FXD,FILM:7.15K OHM,1%,0.1251,TC=T0 07716  CEAD?1500F
R124 321-0085-00 RES,FXD,FILM:75 OHM,1%,0.125M,TC=T0 57668 CRB14FXE 75 OHM
R125 321-0085-00 RES,FXD,FILM:?5 OHM,1%,0.125K,TC=T0 57668 CRB14FXE 75 OHM
R126 321-0085-00 RES,FXD,FILM:75 OHM,1%,0.1254,TC=T0 57668 CRB14FXE 75 OHM
R127 321-0085-00 RES,FXD,FILM:?5 OHM,1%,0.125M,TC=T0 57668 CRB14FXE 75 OHM
R128 321-0085-00 RES,FXD,FILM:75 OHM,1%,0.1251,TC=TO 57668 CRB14FXE 75 OHM
R129 321-0293-00 RES,FXD,FILM:11.0K OHM,1%,0.125M,TC=TO 07716  CEAD11001F
R131 321-0185-00 RES,FXD,FILM:825 OHM,1%,0.125K,TC=T0 07716  CEADB25ROF
R132 321-0280-00 RES,FXD,FILM:8.06K OHM,1%,0.125K,TC=T0 19701  5033EDSKOGOF
R133 315-0100-00 RES,FXD,FILM:10 OHM,5%,0.25K 19701  5043CX10RR0O0J
R139 311-1560-00 RES,VAR ,NONWK: TRMR ,5K OHM,0.5M 32997  33527-1-502
R141 315-0432-00 RES ,FXD,FILM:4.3K OHM,5%,0.25M 57668  NTR25J-E04K3
R142 321-0274-00 RES ,FXD,FILM:6.98K OHM,1%,0.125K,TC=TO 19701 5043ED6KIBOF
R144 315-0203-00 RES,FXD,FILM:20K OHM,5%,0.25W 57668 NTR25J-E 20K
R145 315-0914-00 B010100 B053443 RES,FXD,FILM:910K OHM,5%,0.25MW 19701  5043CX910K00.
R185 315-0245-00 B053444 RES,FXD,FILM:2.4M OHM,5%Z,0.25¢ 01121  (CB2455
R146 315-0624-00 B053444 RES,FXD,FILM:620K OHM,5%,0.25MW 19701  5043CX620K0J
R147 315-0472-00 RES,FXD,FILM:4.7K OHM,5%,0.25M 57668 NTR25J-E04K?
R148 321-0291-00 RES ,FXD,FILM:10.5K OHM,1%,0.125%,TC=TO 80009  321-0291-00
R149 315-0431-00 RES,FXD,FILM:430 OHM,5%,0.251 19701  5043CX430R0J
R154 315-0102-00 RES,FXD,FILM:1K OHM,5%,0.25K 57668 NTR25JED1KO
R155 315-0105-00 RES,FXD,FILM: 1M OHM,5%,0.251 18701  5043CX1M000J
R156 315-0562-00 RES ,FXD,FILM:5.6K OHM,5%,0.251 57668  NTR25J-E05KE
R157 315-0303-00 RES,FXD,FILM:30K OHM,5%,0.25¢ 18701  5043CX30K00J
R158 315-0473-00 RES,FXD,FILM:47K OHM,5%,0.25M 57668 NTR25J-E47KD
R159 315-0473-00 RES,FXD,FILM:47K OHM,5%,0.25M 57668 NTR25J-E47KD
R167 315-0472-00 RES,FXD,FILM:4.7K OHM,5%,0.250 57668 NTR25J-E04K?
R175 315-0751-00 RES ,FXD,FILM:750 OHM,5%,0.251 57668 NTR25J-E750E
R176 315-0104-00 RES,FXD,FILM: 100K OHM,5%,0.25¢ 57668 NTR25J-E100K
R177 315-0101-00 RES,FXD,FILM:100 OHM,5Z,0.25H 57668 NTR25J-E 100E
R178 305-0271-00 B010100 B019999 RES ,FXD,CMPSN:270 OHM 5% ,2n 01121  HB2715
R178 303-0471-00 B020000 RES ,FXD,CMPSN:470 OHM,5%,1M 01121 GB4715
R179 321-0085-00 RES,FXD,FILM: 75 OHM,1%,0.1250,TC=TO 57668 CRB14FXE 75 OHM
Pigy 315-0100-00 B010100 B031329 RES ,FXD,FILM:10 OHM,5%,0.25H 19701  5043CX10RR00J
R186 315-0223-00 RES,FXD,FILM:22K OHM,5%,0.25K 19701  5043CX22K00J92U
R189 321-0085-00 RES,FXD,FILM:75 OHM,1%,0.125K,TC=TO 57668 CRB14FXE 75 OHM
R194 315-0100-00 BO010100 B031329 RES,FXD,FILM:10 OHM,5%,0.25K 19701  5043CX10RR00J
R196 315-0472-00 RES,FXD,FILM:4.7K OHM,5%,0.25n 57668 NTR25J-E04K7
R197 321-0293-00 RES,FXD,FILM:11.0K OHM,1%,0.125K,TC=TO 07716  CEAD11001F
R198 321-0251-00 RES,FXD,FILM:4.02K OHM,1%,0.125M,TC=T0 19701  5033EDAKL: it
R200 315-0472-00 B010211 RES,FXD,FILM:4.7K OHM,5%,0.251 57668 NTR25J-ED4K?
R201 315-0470-00 RES,FXD,FILM:47 OHM,5%,0.25H 57668 NTR25J-E47ED
R202 315-0181-00 RES,FXD,FILM:180 OHM,5%,0.25HW 57668 NTRZ25J-E180E
R203 315-0181-00 RES,FXD,FILM:180 OHM,5%,0.25K 57668 NTR25J-E180E
R204 315-0150-00 RES,FXD,FILM:15 OHM,5%,0.25K 18701  5043CX15R00J
R205 315-0150-00 RES,FXD,FILM:15 OHM,5%,0.25K 19701  5043CX15R00J
R206 315-0182-00 RES,FXD,FILM:1.8K OHM,5%,0.251 57668 NTR25J-E1K8
R207 321-0277-00 RES,FXD,FILM:7.50K OHM,1%,0.125K, TC=TO 24546  NRS5D7501F
R208 321-0235-00 RES,FXD,FILM:2.74K OHM,1%,0.125H,TC=TO 07716  CEADZ7400F
R209 315-0752-00 RES,FXD,FILM:7.5K OHM,5%,0.25M1 57668 NTR25J-E07KS
R212 315-0150-00 B010100 B031329 RES,FXD,FILM:15 OHM,5%,0.251 19701  5043CX15R00J
R213 315-0150-00 B010100 B031329 RES,FXD,FILM:15 OHM,5%,0.25K 19701  5043CX15R00J
R214 315-0181-00 B010100 B031329 RES,FXD,FILM:180 OHM ,5%,0.25NW 57668 NTR25J-E180E
R215 315-0104-00 RES,FXD,FILM: 100K OHM,5%,0.25K 57668  NTR25J-E100K
R216 315-0621-00 RES,FXD,FILM:620 OHM,5%,0.25K 57668 NTR25J-EB20E
R217 315-0473-00 RES,FXD,FILM:47K OHM,5%,0.254 57668  NTR25J-E47KD
R218 321-0235-00 RES ,FXD,FILM:2.74K OHM,1%,0.125W,TC=TO 07716  CEAD27400F
R219 315-0470-00 RES,FXD,FILM:47 OHM,5%,0.25HK 57668 NTR25J-E47ED
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R220 315-0103-00 RES,FXD,FILM: 10K OHM,5%,0.251 19701 5043CX10K00J
R221 315-0393-00 8010100 8031329 RES,FXD,FIWM:39K OHM,5%,0.251 57668  NTR25J-E39K0
R222 315-0393-00 8010100 8031329 RES,FXD,FILM:39K OHM,5%,0.25H 57668  NTR25J-E39K0
R223 315-0393-00 8010100 B031329 RES,FXD,FILM:39K OHM,S5%,0.25N 57668 NTR25J-E39K0
R223 315-0102-00 B031330 RES,FXD,FILM: 1K OHM ,5%,0.25M 57668  NTR25JE01KO
R224 315-0181-00 B010100 8031329 RES,FXD,FILM:180 OHM,5%,0.25M 57668  NTR25J-E180E
R224 321-0226-00 B031330 RES,FXD,FILM:2.32K OHM,1%,0.125K,TC=T0 19701  S5043ED2K32F
R225 315-0470-00 8010100 B031329 RES,FXD,FILM:47 OHM,5Z,0.25K 57668  NTR25J-E47E0
R226 315-0100-00 RES,FXD,FILM:10 OHM,5%,0.25N 19701 5043CX10RRO0J
R227 315-0151-00 RES,FXD,FILM:150 OHM,5%,0.25M 57668  NTR25J-E150€
R228 315-0470-00 RES,FXD,FILM:47 OHM,5%,0.25N 57668  NTR25J-E47€0
R229 321-0293-00 B010100 B042299 RES,FXD,FILM:11.0K OHM,1%,0.1250,TC=TO 07716  CEAD11001F
R229 321-0299-00 8042300 B053659 RES,FXD,FILM:12.7K OHM,1%,0.1251,TC=T0 19701 5033ED12K70F
R229 321-0299-00 B053660 RES,FXD,FILM:12.7K OHM,1%,0.125K,TC=T0 19701  5033ED12K70F
(NOMINAL VALUE,TEST SEL)
R230 311-1560-00 RES,VAR ,NONnK: TRMR ,5K OHM,0.5K 32997  3352T7-1-502
R231 315-0393-00 B010100 8031329 RES,FXD,FILM:39K OHM,5%,0.25N 57668  NTR25J-E39K0
R232 315-0393-00 B010100 B031329 RES,FXD,FILM:39K OHM,5%,0.250 57668  NTR25J-E39K0
R232 311-1557-00 B031330 RES,VAR ,NONWR:TRMR ,25K OHM,0.5N 32997  3352T-1-253
R233 315-0393-00 8010100 8031329 RES,FXD,FILM:39K OHM,5%,0.25H 57668  NTR25J-E39K0
R234 315-0100-00 B010100 B031329 RES,FXD,FILM:10 OHM,S%,0.25H 19701  5043CX10RR00J
R234 321-0228-00 B031330 RES,FXD,FI1LM:2.32K OHM,1%Z,0.125K,TC=T0 19701  5043ED2K32F
R236 315-0102-00 RES,FXD,FIWM: 1K OHM,5%,0.25K 57668  NTR25JED1KO
R237 315-0104-00 RES,FXD,FILM:100K OHM,5%Z,0.25NW 57668  NTR25J-E100K
R238 315-0203-00 RES,FXD,FILM:20K OHM,5%,0.25W 57668  NTR25J-E 20K
R241 311-1557-00 8031330 RES,VAR ,NONWR: TRMR ,25K OHM,0.5H 32997  33527-1-253
R244 315-0102-00 B031330 RES,FXD,FILM: 1K OHM,5%,0.25H 57668  NTR25JE01KO
R245 315-0430-00 RES,FXD,FILM:43 OHM,5%,0.25HW 19701  5043CX43R00J
R246 315-0112-00 8010100 8010210 RES,FXD,FILM:1.1K OHM,5%,0.258 19701 5043CX1K100J
R246 315-0112-00 B010211 RES,FXD,FILM:1.1K OHM,5%,0.25K 19701  5043CX1K100J
(NOMINAL VALUE,SELECTED)
R247 315-0272-00 B010100 B010210 RES,FXD,FIWM:2.7K OHM,5%,0.250 57668  NTR25J-E02K?7
R247 315-0181-00 B010211 RES,FXD,FILM:180 OHM,5%,0.25HW 57668  NTR25J-E1B0E
R248 311-1559-00 RES,VAR ,NONWW:TRMR ,10K OHM ,0.5H 32997  33527-1-103
R254 315-0102-00 B010100 8019999 RES,FXD,FILM:z1K OHM,5%,0.25W 57668  NTR25JE01KO
R254 131-0566-00 8020000 B031329 BUS,COND:DUMMY RES,0.094 0D X 0.225L 24546  OMA 07
R254 315-0100-00 B031330 RES,FXD,FILM:10 OHM,5%,0.25H 19701 5043CX10RR00J
R256 315-0104-00 RES,FXD,FILM:100K OHM,5%,0.25H 57668  NTR25J-E100K
R257 315-0753-00 RES,FXD,FILM:75K OHM,5%,0.25H 57668  NTR25J-E75K0
R258 315-0512-00 RES,FXD,FILM:5.1K OHM,5%,0.251 57668  NTR25J-ED05K1
R259 321-0303-00 RES,FXD,F1LM:14.0K OHM,1%,0.125K,TC=T0 07716  CEAD 14001F
R261 315-0102-00 RES,FXD,FILM: 1K OHM,5%,0.25M 57668  NTR25JED1KO
R268 315-0154-00 RES,FXD,FILM: 150K OHM,5Z,0.25W 57668  NTR25J-E150K
R283 315-0102-00 RES,FXD,FILM: 1K OHM,5%,0.25K 57668  NTR25JE01K0
R284 315-0102-00 RES,FXD,FILM: 1K OHM,5%,0.25W 57668  NTR25JE01KO
R285 315-0102-00 RES,FXD,FILM:1K OHM,5%,0.251 57668  NTR25JE01KO
R286 315-0102-00 RES,FXD,FILM:1K OHM,5%,0.25W 57668  NTR25JED1KO
R294 315-0333-00 RES,FXD,FILM:33K OHM,5%,0.25K 57668  NTR25J-E33K0
R300 321-0326-00 RES,FXD,FILM:24.3K OHM,1%,0.125R,TC=T0 19701  5043ED24K30F
(R300, REMOVED FOR OPTION 1)
R301 315-0751-00 RES,FXD,FILM:750 OHM,5%,0.25W 57668  NTR25J-E7S0E
(R301, REMOVED FOR OPTION 1)
R302 315-0153-00 RES,FXD,FILM:15K OHM,5%,0.25K 19701  5043CX15K00J
(R302, REMOVED FOR OPTION 1)
R303 315-0104-00 RES,FXD,FILM: 100K OHM,5%,0.25K 57668  NTR25J-E100K
(R303, REMOVED FOR OPTION 1)
R305 315-0625-00 RES,FXD,FILM:6.2M OHM,5%,0.25N 01121  (B6255
(R305, REMOVED FOR OPTION 1)
R307 315-0102-00 RES,FXD,FILM:1K OHM,5Z,0.25K 57668 NTR25JE01KO
(R307, REMOVED FOR OPTION 1)
R309 315-0243-00 RES,FXD,FILM:24K OHM,5%,0.25W 57668  NTR25J-E24KO0
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(R309, REMOVED FOR OPTION 1)

R310 315-0625-00 RES,FXD,FILM:6.2M OHM,5%,0.251 01121  CB6255
(R310, REMOVED FOR OPTION 1)

R311 321-0308-00 RES,FXD,FILM:15.8K OHM,1%Z,0.1251,TC=T0 07716  CEAD 15801F
(R311, REMOVED FOR OPTION 1)

R312 321-0270-00 RES,FXD,FILM:6.34K OHM,1%,0.125M,TC=TO 19701  5043EDGK340F
(R312, REMOVED FOR OPTION 1)

R313 315-0754-00 RES,FXD,FILM:750K OHM,5%,0.25W M1 19701  5043CX750K0J
(R313, REMOVED FOR OPTION 1)

R314 321-0311-00 RES,FXD,FILM:16.9K OHM,1%,0.1251,TC=TO 07716  CEAC16901F
(R314, REMOVED FOR OPTION 1)

R315 311-1271-00 RES VAR ,NONWK: TRMR ,50K OHM,0.5H 32997  3329P-L58-503
(R315, REMOVED FOR OPTION 1)

R316 315-0391-00 RES,FXD,FILM:390 OHM,5%,0.251 57668 NTR25J-E390E
(R316, REMOVED FOR OPTION 10

R317 315-0153-00 RES,FXD,FILM:15K OHM,5%,0.25H 19701  5043CX15K00J
(R317, REMOVED FOR OPTION 1)

R318 315-0154-00 RES,FXD,FILM:150K OHM,5%,0.25K 57668 NTR25J-E150K
(R318, REMOVED FOR OPTION 1)

R318 315-0566-00 RES,FXD,FILM:56M OHM,5%,0.25H 01121  CBS665
(R319, REMOVED FOR OPTION 1)

R320 315-0223-00 RES,FXD,FILM:22K OHM,5%,0.25M 19701  5043CX22K00J92U
(R320, REMOVED FOR OPTION 1)

R321 315-0223-00 RES,FXD,FILM:22K OHM,5%,0.25K 19701  5043CX22K00J92V
(R321, REMOVED FOR OPTION 1)

R322 321-0255-00 RES,FXD,FILM:4.42K OHM,1%,0.125K,TC=T0 19701  5033ED4K420F
(R322, REMOVED FOR OPTION 1)

R323 315-0563-00 RES,FXD,FILM:56K OHM,5%,0.251 19701  5043CXS56K00J
(R323, REMOVED FOR OPTION 1)

R324 315-0512-00 RES,FXD,FILM:5.1K OHM,5%,0.25K 57668  NTR25J-E05K1
(R324, REMOVED FOR OPTION 1)

R325 315-0512-00 RES,FXD,FILM:5.1K OHM,5%,0.251 57668  NTR25J-E05K1
(R325, REMOVED FOR OPTION 1) -

R326 315-0101-00 RES,FXD,FILM:100 OHM,5%,0.25¢ 57668 NTR25J-E 100E
(R325, REMOVED FOR OPTION 1)

R327 315-0104-00 RES,FXD,FILM: 100K OHM,5%,0.25K 57668  NTR25J-E100K
(R327, REMOVED FOR OPTION 1)

R328 315-0302-00 RES,FXD,FILM:3K OHM,5%,0.25M 57668  NTR25J-E03KO
(R328, REMOVED FOR OPTION 1)

R329 315-0202-00 RES ,FXD,FILM:2K OHM,5%,0.25K 57668 NTR25J-E 2K
(R329, REMOVED FOR OPTION 1)

R330 321-0229-00 RES ,FXD,FILM:2.37K OHM,1%,0.125K,TC=TO 19701  5043ED2K37F
(R330, REMOVED FOR OPTION 1)

R331 311-1558-00 RES,VAR ,NONWH: TRMR ,20K OHM,0.5n 32997  3352T7-1-203
(R331, REMOVED FOR OPTION 1)

R332 315-0100-00 RES,FXD,FILM:10 OHM,5%,0.25M 18701  5043CX10RR00J
(R332, REMOVED FOR OPTION )

R333 315-0512-00 ' RES,FXD,FILM:5.1K OHM,5%,0.251 57668  NTR25J-ED5K1
(R333, REMOVED FOR OPTION 1)

R334 315-0512-00 RES,FXD,FILM:5.1K OHM,5%,0.25 57668  NTR25J-E05K1
(R334, REMOVED FOR OPTION 1)

R335 315-0473-00 RES,FXD,FILM:47K OHM,5%,0.25M 57668 NTR25J-E47KD
(R335, REMOVED FOR OPTION 1)

R3386 315-0473-00 RES ,FXD,FILM:47K OHM,5%,0.25K 57668  NTR25J-E47K0
(R336, REMOVED FOR OPTION 1)

R337 315-0102-00 RES,FXD,FILM:1K OHM,5%,0.25K 57668 NTR25JE01KD
(R337, REMOVED FOR OPTION 1)

R338 315-0124-00 RES,FXD,FILM:120K OHM,5%,0.251 19701  5043CX120K0J
(R338, REMOVED FOR OPTION 1)

R339 315-0362-00 B010100 B010126 RES,FXD,FILM:3.6K OHM,5%,0.25K 19701  5043CX3K600J
(REMOVED FOR OPTION 1)

R339 315-0272-00 B010127 RES,FXD,FILM:2.7K OHM,5%,0.25K 57668  NTR25J-E02K?

(REMOVED FOR OPTION 1)
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R340 21-0272-00 RES,FXD,FILM:6.65K OHM,1%,0.1254,TC=T0 19701 5043EDBK6S0F
(R340, REMOVED FOR OPTION 1)

R341 315-0183-00 RES,FXD,FILM: 18K OHM,5%,0.25H 19701 5043CX18K00J
(R341, REMOVED FOR OPTION 1)

R342 315-0222-00 RES,FXD,FILM:2.2K OHM,5%,0.25N 57668  NTR25J-E02K2
(R342, REMOVED FOR OPTION 1)

R343 315-0100-00 RES,FXD,FILM:10 OHM,5%,0.25W 19701  5043CX10RR00J
(R343, REMOVED FOR OPTION 1)

R344 315-0822-00 RES,FXD,FILM:8.2K OHM,5%,0.25H 19701  5043CX8K200J
(R344, REMOVED FOR OPTION 1)

R345 315-0332-00 RES,FXD,FILM:3.3K OHM,5%,0.251 57668  NTR25J-E03K3
(R345, REMOVED FOR OPTION 1)

R347 315-0123-00 RES,FXD,FILM:12K OHM,5%,0.25H 57668  NTR25J-E12K0
(R347, REMOVED FOR OPTION 1)

R348 315-0472-00 RES,FXD,FILM:4.7K OHM,5Z,0.250 57668  NTR25J-€04K7?
(R348, REMOVED FOR OPTION 1)

R349 315-0100-00 RES,FXD,FILM:10 OHM,5%,0.25HW 19701  5043CX10RR00J
(R349, REMOVED FOR OPTION 1)

R350 315-0202-00 RES,FXD,FILM:2K OHM,54,0.25K 57668  NTR25J-E 2K
(R350, REMOVED FOR OPTION 1)

R351 315-0275-00 RES,FXD,FILM:2.7M OHM,5%,0.251 01121  (B2755
(R351, REMOVED FOR OPTION 1)

R352 315-0153-00 RES,FXD,FILM: 15K OHM,57%,0.25H 19701  5043CX15K00J
(R351, REMOVED FOR OPTION 1)

R353 315-0471-00 RES,FXD,FILM:470 OHM,5%,0.25M 57668  NTR25J-E470E
(R353, REMOVED FOR OPTION 1)

R354 315-0101-00 RES,FXD,FILM:100 OHM,5%,0.25K 57668  NTR25J-€ 100E
(R354, REMOVED FOR OPTION 1)

R355 315-0101-00 RES,FXD,FILM:100 OHM,5%,0.25H 57668  NTR25J-& 100E
(R355, REMOVED FOR OPTION 1)

R356 315-0303-00 RES,FXD,FILM:30K OHM,5%,0.25H 19701  5043CX30K00J
(R356, REMOVED FOR OPTION 1)

R357 315-0153-00 RES,FXD,FILM: 15K OHM,5%,0.25H 19701  5043CX15K00J
(R357, REMOVED FOR OPTION 1)

R358 315-0203-00 RES,FXD,FILM:20K OHM,5%,0.25H 57668  NTR25J-€ 20K
(R358, REMOVED FOR OPTION 1)

R359 315-0100-00 RES,FXD,FILM:10 OHM,5%,0.25K 19701  5043CX10RR00J
(R353, REMOVED FOR OPTION 1)

R360 315-0472-00 RES,FXD,FILM:4.7K OHM,5%,0.25H 57668  NTR25J-£04K7
(R360, REMOVED FOR OPTION 1)

R351 315-0332-00 RES,FXD,FILM:3.3K OHM,5%,0.250 57668  NTR25J-E03K3
(R361, REMOVED FOR OPTION 1)

R362 315-0185-00 RES,FXD,FILM:1.8M OHM,5%,0.25H 01121 (B1855
(R362, REMOVED FOR OPTION 1)

R363 315-0432-00 RES,FXD,FILM:4.3K OHM,5%,0.25M 57668  NTR25J-ED4K3
(R363, REMOVED FOR OPTION 1)

R364 315-0101-00 RES,FXD,FILM: 100 OHM,5%,0.25N 57668  NTR25J-E 100€
(R364, REMOVED FOR OPTION 1)

R365 315-0101-00 RES,FXD,FILM: 100 OHM,S5%,0.25K 57668  NTR25J-€ 100E
(R365, REMOVE OPTION 1)

R366 315-0752-00 RES,FXD,FILM:7.5K OHM,5%,0.25K 57668  NTR25J-E07KS
(R366, REMOVED FOR OPTION 1)

R367 315-0103-00 RES,FXD,FILM:10K OHM,5%,0.251 19701 5043CX10K00J
(R367, REMOVED FOR OPTION 1)

R368 315-0822-00 RES,FXD,F1LM:8.2K OHM,5%,0.25M 19701  5043CX8K200J
(R368, REMOVED FOR OPTION 1)

R369 315-0242-00 RES,FXD,FILM:2.4K OHM,5%,0.254 57668  NTR25J-E02K4
(R369, REMOVED FOR OPTION 1)

R370 321-0304-00 RES,FXD,FIM:14.3K OHM,1%,0.125%,TC=T0 19701  5033ED14K30F
(R370, REMOVED FOR OPTION 1)

R371 315-0512-00 RES,FXD,FILM:5.1K OHM,5%,0.250 57668  NTR25J-E05K1
(R371, REMOVED FOR OPTION 1) .

R372 315-0472-00 RES,FXD,FILM:4.7K OHM,5%,0.250 57668  NTR25J-E04K?
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) (R372, REMOVED FOR OPTION 1)

R373 315-0101-00 RES,FXD,FILM:100 OHM,5%,0.25H 57668 NTR25J-E 100E
(R373, REMOVED FOR OPTION 1)

R374 315-0101-00 RES,FXD,FILM:100 OHM,5%,0.25M 57668 NTR25J-E 100E
(R374, REMOVED FOR OPTION 1)

R375 315-0101-00 RES,FXD,FILM:100 OHM,5%,0.25M 57668  NTR25J-E 100E
(R375, REMOVED FOR OPTION 1)

R376 315-0101-00 RES,FXD,FILM:100 OHM,5%,0.25W 57668 NTR25J-E 100E
(R376, REMOVED FOR OPTION 1)

R377 315-0682-00 RES,FXD,FILM:6.8K OHM,5%,0.251 57668  NTR25J-E06K8
(R377, REMOVED FOR OPTION 1)

R378 315-0432-00 RES,FXD,FILM:4.3K OHM,5%,0.254 57668 NTR25J-E04K3
(R378, REMOVED FOR OPTION 1)

R379 315-0102-00 RES,FXD,FILM:1K OHM,5%,0.25K 57668  NTR25JE01KD
(R379, REMOVED FOR OPTION 1)

R380 321-0315-00 RES,FXD,FILM:18.7K OHM,1%,0.125K,TC=TO 19701  5043ED18K70F
(R380, REMOVED FOR OPTION 1)

R381 315-0102-00 RES,FXD,FILM:1K OHM,5%,0.25K 57668 NTR25JE01KD
(R381, REMOVED FOR OPTION 1)

R382 315-0122-00 RES,FXD,FILM:1.2K OHM,5%,0.25N 57668  NTR25J-E01K2
(R382, REMOVED FOR OPTION 1)

R385 315-0910-00 RES,FXD,FILM:91 OHM,5%,0.25M 19701  5043CX91R00J
(R385, REMOVED FOR OPTION 1)

R386 315-0621-00 RES,FXD,FILM:620 OHM,5%,0.251 57668 NTR25J-E620E
(R386, REMOVED FOR OPTION 6)

R387 315-0221-00 RES,FXD,FILM:220 OHM,5%,0.25M 57668 NTR25J-E220E
(R387, REMOVED FOR OPTION 1)

R388 315-0471-00 RES,FXD,FILM:470 OHM,5%,0.25K 57668 NTR25J-E470E
(R388, REMOVED FOR OPTION 1)

R389 315-0153-00 RES ,FXD,FILM: 15K OHM,5%,0.251 19701  5043CX15K00J
(R383, REMOVED FOR OPTION 1)

R330 311-1561-00 BO010127 RES VAR ,NONWK:TRMR ,2.5K OHM 0.5 32997  33527-DY7-252
(R390, REMOVED FOR OPTION 1)

R382 315-0512-00 RES,FXD,FILM:5.1K OHM,5%,0.25N 57668  NTR25J-E05K1
(R392, REMOVED FOR OPTION 1)

R393 321-0321-00 RES,FXD,FILM:21.5K OHM,1%,0.125M,TC=T0 07716  CEAD21501F
(R393, REMOVED FOR OPTION 1)

R400 315-0153-00 RES,FXD,FILM:15K OHM,5%,0.25N 19701  5043CX15K00J
(R400, REMOVED FOR OPTION 1)

R401 315-0512-00 RES,FXD,FILM:5.1K OHM,5%,0.250 57668  NTR25J-E05K1
(R401, REMOVED FOR OPTION 1)

R402 321-0350-00 RES ,FXD,FILM:43.2K OHM,1%,0.125K,TC=T0 19701  5043ED43K20F
(R402, REMOVED FOR OPTION 1)

R404 315-0471-00 RES,FXD,FILM:470 OHM,5%,0.25W 57668  NTR25J-E470E
(R304, REMOVED FOR OPTION 1)

R405 315-0102-00 RES ,FXD,FILM:1K OHM,5%,0.250 57668  NTR25JED1KD
(R405, REMOVED FOR OPTION 1)

R406 315-0302-00 RES ,FXD,FILM:3K OHM,5%,0.25M 57668  NTR25J-ED3KD
(R406, REMOVED FOR OPTION 1)

R407 315-0302-00 RES,FXD,FILM:3K OHM,5%,0.251 57668 NTR25J-E03K0
(R407, REMOVED FOR OPTION 1)

R408 315-0102-00 RES,FXD,FILM:1K OHM,5%,0.25K 57668  NTR25JE01KD
(R408, REMOVED FOR OPTION 1)

R409 315-0471-00 RES,FXD,FILM:470 OHM,5%,0.251 57668 NTR25J-E470E
(R408, REMOVED FOR OPTION 1)

R211 311-1557-00 RES VAR NONMR: TRMR , 25K OHM,0.5K 32997  33527-1-253
(R311, REMOVED FOR OPTION 1)

R412 315-0204-00 RES,FXD,FILM:200K OHM,5%,0.251 19701  5043CX200K0J
(R312, REMOVED FOR OPTION 1)

R413 315-0472-00 RES,FXD,FILM:4.7K OHM,5%,0.25K 57668  NTR25J-E04K?
(R413, REMOVED FOR OPTION 1)

R414 315-0101-00 RES,FXD,FILM:100 OHM,5%,0.25N 57668 NTR25J-E 100E
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R415 315-0752-00 RES,FXD,FILM:7.5K OHM,5%,0.250 57668  NTR25J-E07KS
(R415, REMOVED FOR OPTION 1)
R416 315-0752-00 RES,FXD,FILM:7.5K OHM,5%,0.25N 57668  NTR25J-E07KS
(Ra16, REMOVED FOR OPTION 1)
R417 315-0472-00 RES,FXD,FILM:4.7K OHM,5%,0.250 57668  NTR25J-E04K7
(R417, REMOVED FOR OPTION 1)
R418 315-0101-00 RES,FXD,FILM:100 OHM,5%,0.25H 57668 NTR25J-E 100E
(R418, REMOVED FOR OPTION 1)
R419 315-0204-00 RES,FXD,F1LM:200K OHM,5%,0.251 19701  5043CX200K0J
(R419, REMOVED FOR OPTION 1)
RA22 315-0303-00 RES,FXD,FILM:30K OHM,5%,0.25W 19701  5043CX30K00J
(R422, REMOVED FOR OPTION 1)
R423 315-0102-00 RES,FXD,FILM:1K OHM,5%,0.25W 57668 NTR25JE01KO
(R432, REMOVED FOR OPTION 1)
R&25 315-0820-00 RES,FXD,FILM:82 OHM,S5%,0.254 57668 NTR25J-EB2E0
(R425, REMOVED FOR OPTION 1)
R426 315-0242-00 RES,FXD,FILM:2.4K OHM,5%,0.25R 57668  NTR25J-E02K4
(R426, REMOVED FOR OPTION 1)
R427 315-0333-00 RES,FXD,FILM:33K OHM,5%,0.25H 57668  NTR25J-E33K0
(R426, REMOVED FOR OPTION 1)
R428 315-0101-00 RES ,FXD,FILM:100 OHM,5%,0.254 57668 NTR25J-E 100E
(R428, REMOVED FOR OPTION 1)
R429 315-0102-00 RES, FXD,FILM:1K OHM,5%,0.25M 57668  NTR25JE01KO
(R429, REMOVED FOR OPTION 1)
R433 315-0105-00 RES,FXD,FILM:1M OHM,5%,0.251 19701  5043CX1M000J
(R433, REMOVED FOR OPTION 1)
R434 315-0106-00 RES,FXD,FILM:10M OHM,5%,0.25H 01121  CB1085
(Rd34, REMOVED FOR OPTION 1)
R435 315-0512-00 RES,FXD,F1LM:5.1K OHM,5%,0.251 57668  NTR25J-E05K1
(R435, REMOVED FOR OPTION 1)
R436 315-0183-00 RES,FXD,FILM:18K OHM,5%,0.25H 19701  5043CX18K00J
(R436, REMOVED FOR OPTION 1)
R437 315-0395-00 RES,FXD,FILM:3.9M OHM,5%,0.254 01121  CB39%5
(R437, REMOVED FOR OPTION 1)
R438 315-0105-00 RES,FXD,FILM: 1M OHM,5%,0.251 19701  5043CX1M000J
(R437, REMOVED FOR OPTION 1)
R444 315-0392-00 RES,FXD,FILM:3.9K OHM,5%,0.254 57668  NTR25J-E03K9
(Rd4a4 , REMOVED FOR OPTION 1)
Ra4s 315-0153-00 RES,FXD,FILM:15K OHM,5%,0.25H 19701 5043CX15K00J
(R445, REMOVED FOR OPTION 1)
Ra46 315-0472-00 RES,FXD,FILM:4.7K OHM,5%,0.251 57668  NTR25J-E04K?
’ (R446, REMOVED FOR OPTION 1)
Rag?7 315-0103-00 8010100 8052455 RES,FXD,FILM:10K OHM,5%,0.25H 19701  5043CX10K00J
(R4d7, REMOVED FOR OPTION 1)
Ra47 315-0912-00 8052456 RES,FXD,FILM:9.1K OHM,5%,0.250 57668  NTR25J-E09K1
(Ra47, REMOVED FOR OPTION 1)
Ra48 315-0104-00 RES,FXD,FILM:100K OHM,5%,0.251 57668  NTR25J-E100K
(Ra48, REMOVED FOR OPTION 1)
R453 315-0153-00 RES,FXD,FILM: 15K OHM,5%,0.25M 19701  5043CX15K00J
(R453, REMOVED FOR OPTION 1)
R454 315-0302-00 RES,FXD,FILM:3K OHM,5%,0.250 57668  NTR25J-E03KO
(R454, REMOVED FOR OPTION 1)
R455 315-0102-00 RES,FXD,FILM:1K OHM,5%,0.25W 57668  NTR25JE01K0
(R455, REMOVED FOR OPTION 1)
R459 315-0330-00 RES,FXD,F1LM:33 OHM,5%,0.250 19701 5043CX33R00J
(R459, REMOVED FOR OPTION 1)
R461 315-0562-00 RES,FXD,FILM:5.6K OHM,5%,0.250 57668 NTR25J-EOSK6
(Ra61, REMOVED FOR OPTION 1)
R462 315-0472-00 RES ,FXD,FILM:4.7K OHM,5%,0.25H 57668  NTR25J-E04K7
(R462, REMOVED FOR OPTION 1)
R464 315-0181-00 RES,FXD,FILM:180 OHM,5%,0.25M 57668 NTR25J-E180E
' (Ruc4, REMOVED FOR OPTION 1)
R465 315-0105-00 RES,FXD,FILM:1M OHM,5%,0.254 19701  5043CX1M0O00J
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(R465, REMOVED FOR OPTION 1)

R466 315-0302-00 RES,FXD,FILM:3K OHM,5%,0.25n 57668  NTR25J-E03KD
(R466, REMOVED FOR OPTION 1)

R467 315-0181-00 RES,FXD,FILM:180 OHM,5%,0.25K 57668 NTR25J-E180E
(R467, REMOVED FOR OPTION 1)

R468 315-0472-00 RES,FXD,FILM:4.7K OHM,5%,0.251 57668  NTR25J-E04K?
(R468, REMOVED FOR OPTION 1)

R468 315-0473-00 RES,FXD,FILM:47K OHM,5%,0.25K 57668  NTR25J-E47K0
(R469, REMOVED FOR OPTION 1)

R471 315-0181-00 RES,FXD,FILM:180 OHM,5%,0.25H 57668 NTR25J-E180E
(R471, REMOVED FOR OPTION 1)

R4B1 315-0102-00 RES,FXD,FILM:1K OHM,5%,0.25M 57668  NTR25JE01KO
(R481, REMOVED FOR OPTION 1)

R482 315-0512-00 RES ,FXD,FILM:5.1K OHM,5%,0.25M 57668  NTR25J-E05K1
(R4B2, REMOVED FOR OPTION 1)

R482 315-0220-00 RES,FXD,FILM:22 OHM 5% ,0.25K 19701  5043CX22R00J
(R483, REMOVED FOR OPTION 1)

R48BY 307-0106-00 RES,FXD,CMPSN:4.7 OHM,5Z,0.25% 01121 CB 47G5
(Ra84, REMOVED FOR OPTION 1)

R485 315-0102-00 RES ,FXD,FILM:1K OHM,5%,0.251 57668 NTR25JE01KO
(R485, REMOVED FOR OPTION 1)

R491 311-1557-00 RES VAR ,NONWK:TRMR ,25K OHM,0.5K 32997  33527-1-253
(R4S1, REMOVED FOR OPTION 1)

R4g2 311-1557-00 RES,VAR ,NONAK: TRMR ,25K OHM,0.5W 32997  33527-1-253
(R492, REMOVED FOR OPTION 1)

R493 307-0106-00 RES,FXD,CMPSN:4.7 OHM,5%,0.251 01121 CB 4765
(R4S3, REMOVED FOR OPTION 1)

R503 321-0143-00 RES,FXD,FILM:301 OHM,1%,0.125K,TC=T0 07716  CEAD301ROF

R504 321-0691-00 RES,FXD,FILM:42.7K OHM,0.5%,0.125K,TC=T0 07716  CEAD42701D

R505 315-0103-00 RES ,FXD,FILM: 10K OHM,5%,0.25H 19701  5043CX10K00J

R506 321-0154-00 RES ,FXD,FILM:392 OHM,1%,0.125W,TC=TO 07716  CEAD332ROF

R507 315-0101-00 RES,FXD,FILM:100 OHM,5%,0.25K 57668 NTR25J-E 100E

R508 321-0193-00 RES,FXD,FILM:1K OHM,1%,0.125K,TC=T0 19701  5033ED1KOOF

R511 315-0103-00 RES,FXD,FILM:10K OHM,5%,0.251 18701  5043CX10K00J

RE12 321-0691-00 RES,FXD,FILM:42.7K OHM,0.5%,0.125K,TC=T0 07716  CEAD42701D

R513 321-0143-00 RES,FXD,FILM:301 OHM,b1%,0.125K,TC=TO 07716  CEAD301ROF

Ra1g 315-0220-00 RES,FXD,FILM:22 OHM,5%,0.25N 18701  5043CX22R00J

R515 315-0101-00 RES,FXD,FILM:100 OHM,5%,0.251 57668 NTR25J-E 100E

R516 315-0202-00 RES,FXD,FILM:2K OHM,5%,0.25M 57668 NTR25J-E 2K

R518 315-0101-00 RES,FXD,FILM:100 OHM,5%,0.251 57668 NTR25J-E 100E

R522 315-0472-00 RES,FXD,FILM:4.7K OHM,5%,0.25% 57668  NTR25J-E04K?

R523 321-0143-00 RES,FXD,FILM:301 OHM,1%,0.1250,TC=T0 07716  CEAD301ROF

R524 321-0691-00 RES,FXD,FILM:42.7K OHM,0.5%,0.125K,TC=TO 07716  CEAD42701D

R525 315-0103-00 RES,FXD,FILM:10K OHM,5%,0.25W 19701  5043CX10K00J

R526 315-0101-00 RES,FXD,FILM:100 OHM,5%,0.250 57668 NTR25J-E 100E

R532 315-0103-00 RES, FXD FILM: 10K OHM SZ .251 19701  5043CX10K00J

R533 321-0691-00 RES,FXD,FILM:42.7K DHM .5%,0.1251,TC=T0 07716  CEAD42701D

R534 321-0143-00 RES,FXD,FILM:301 OHM,1%,0.1254,TC= TO 07716  CEAD301ROF

R536 315-0101-00 RES,FXD,FILM: 100 OHM 51 ,0.25M 57668 NTR25J-E 100E

R537 321-0154-00 RES,FXD,FILM:392 OHM,1%,0.125K,TC=T0 07716  CEAD392ROF

R540 321-0345-00 RES,FXD,FILM:38.3K OHM,1%,0.1251,TC=TO 19701  5043ED3BK30F

R541 315-0102-00 RES FXD,FILM:1K OHM,5%,0. 25)1 57668 NTR25JE01KD

R543 315-0101-00 RES,FXD,FILMHDO DHM,&,O.ZSN 57668 NTR25J-E 100E

R544 321-0268-00 RES,FXD,FILM:6.04K OHM,1%,0.125K,TC=TO 19701  5043ED6KO40F

R547 315-0101-00 RES ,FXD,FILM:100 OHM,5%,0.25K 57668 NTR25J-E 100E

R548 321-1702-03 RES,FXD,FILM:13.05K OHM,0.25%,0.125W,TC=T2 07716 CEAC13051C

R548 315-0101-00 RES,FXD,FILM:100 OHM,5%,0.25K 57668 NTR25J-E 100E

P550 321-0282-00 RES,FXD,FILM:8.45K OHM,1%,0.125K,TC=TO 07716  CFADB4500F

R552 315-0101-00 RES,FXD,FILM:100 OHM,5%,0.251 57668 NTR25J-E 100E

R554 321-0299-00 RES,FXD,FILM:12.7K OHM,1%,0.125K,TC=T0 19701  5033ED12K70F

R559 321-0323-00 RES,FXD,FILM:22.6K OHM,1%,0.125K,TC=TO 07716  CEADZ2601F
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R561 321-0276-00 RES,FXD,FILM:7.32K OHM,1%,0.125K,TC=T0 19701 5043ED7K320F
R563 321-1328-01 RES,FXD,FILM:25.8K OHM,0.5%,0. 125K 07716  CEAD258010
R564 321-1702-03 RES,FXD,FILM:13.05K OHM,0.257%,0.1250,TC=T2 07716  CEAC13051C
R565 321-0369-00 RES,FXD,FILM:68.1K OHM,1%,0.125R,TC=T0 19701  5043EDGBK10F
R566 321-0328-00 RES,FXD,FILM:25.5K OHM,1%,0.125K,TC=T0 19701  5043ED25KS0F
R571 315-0331-00 RES,FXD,FILM:330 OHM,5%,0.25N 57668  NTR25J-E330E
R572 315-0331-00 RES,FXD,FILM:330 OHM,54,0.25M 57668 NTR25J-E330E
R573 315-0331-00 RES,FXD,FILM:330 OHM,5%,0.25W 57668  NTR25J-E330E
R574 341-1566-00 B010100 B010164 RES,VAR ,NONWNW: TRMR ,200 OHM,0.5H 32997 - 33527-1-201
R574 311-1565-00 B010165 RES,VAR ,NONHW: TRMR ,250 OHM ,0.SK 32997  33527-1-251
R575 311-1565-00 RES,VAR ,NONWN: TRMR ,250 OHM ,0.5H 32997  3352T7-1-251
R576 315-0681-00 RES,FXD,FILM:680 OHM,5%,0.25M 57668  NTR25J-E6BOE
RS77 315-0681-00 RES,FXD,FILM:680 OHM,5%,0.25N 57668  NTR25J-E6B0E
RS78 315-0681-00 RES,FXD,FILM:680 OHM,5Z,0.25M 57668 NTR25J-EGB0E
R579 315-0103-00 RES,FXD,FILM:10K OHM,5%,0.25M 19701  5043CX10K00J
R581 315-0103-00 RES,FXD,FILM: 10K OHM,5%,0.25K 19701 5043CX10K00J
R582 315-0271-00 RES,FXD,FILM:270 OHM,5%,0.25H 57668  NTR25J-E270E
RS83 315-0103-00 RES,FXD,FILM: 10K OHM,5%,0.25K 19701  5043CX10K00J
R584 315-0393-00 RES,FXD,FILM:39K OHM,5%,0.25H 57668  NTR25J-E39K0
R585 315-0562-00 RES,FXD,FILM:5.6K OHM,5%,0.258 57668  NTR25J-E0SK6
R586 321-0239-00 8010100 B010155 RES,FXD,FILM:3.01K OHM,1%,0.1254,TC=T0 19701  5043ED3K010f
R586 321-0239-00 B010156 RES,FXD,FILM:3.01K OHM,1%,0.125R,TC=TO 19701  5043ED3K010F
RS87 315-0223-00 RES,FXD,FILM:22K OHM,5%,0.25M 19701 5043CX22K00492V
R588 315-0223-00 RES,FXD,FILM:22K OHM,5%,0.25M 19701  5043CX22K00J92U
RS89 315-0223-00 RES,FXD,FILM:22K OHM,5%,0.25H 19701 5043CX22K00J92V
R591 315-0393-00 RES,FXD,FILM:39K OHM,5%,0.25K 57668  NTR25J-E39K0
R582 315-0393-00 RES,FXD,FILM:39K OHM,5%,0.25K 57668  NTR25J-E39K0
RS94 315-0103-00 RES,FXD,FILM: 10K OHM,5%,0.25M 19701 5043CX10K00J
R535 315-0393-00 RES,FXD,FILM:39K OHM,5%,0.250 57668  NTR25J-E39KO0
R601 321-0186-00 RES,FXD,FILM:845 OHM,1%,0.125R,TC=T0 19701  5043EDB4SROF
R602 315-0222-00 RES,FXD,FILM:2.2K OHM,5%,0.25H 657668  NTR25J-E02K2
R603 321-0260-00 RES,FXD,FILM:4.99K OHM,1%,0.125K,TC=T0 19701  S033ED4K9I90F
R604 321-0274-00 RES,FXD,FILM:6.98K OHM,1%,0.1250%,TC=T0 19701  5043ED6KIBOF
R605 315-0302-00 RES,FXD,FILM:3K OHM,5%,0.25H 57668  NTR25J-E03KO
R606 321-0210-00 RES,FXD,FILM:1.50K OHM,1%,0.125K,7C=T0 19701  5033ED1KS0F
R607 308-0252-00 RES,FXD,WN:390 OHM,5%,30 00213  1240S 390-5
R613 315-0101-00 RES,FXD,FILM:100 OHM,5%,0.25M 57668 NTR25J-E 100E
R614 315-0911-00 RES,FXD,FILM:910 OHM,5%,0.25K 57668  NTR25J-€£910€
R615 311-1564-00 RES ,VAR ,NONWW:TRMR ,500 OHM,0.5W 32997  3352T7-DY7-501
R616 321-0114-00 RES,FXD,FILM:150 OHM,1%,0.125 W,TC=T0 19701  5033ED150R0F
R617 321-0114-00 RES,FXD,FILM:150 OHM,1%,0.125 W,TC=TO 19701  5033€ED150ROF
R618 321-0114-00 RES,FXD,FILM:150 OHM,1%,0.125 R,TC=TO 19701  S033ED150R0F
R619 321-0114-00 RES,FXD,FILM:150 OHM,1%,0.125 N,TC=TO 19701  5033€ED150R0F
R622 315-0681-00 RES,FXD,FILM:680 OHM,5%,0.25K 57668  NTR25J-E6B0E
R623 321-0210-00 RES,FXD,FILM:1.50K OHM,1%,0.125R,TC=T0 19701  5033ED1KSOF
R624 315-0221-00 RES,FXD,FILM:220 OHM,5%,0.25R 57668  NTR25J-E220E
R625 315-0242-00 RES,FXD,FILM:2.4K OHM,5%,0.250 57668  NTR25J-E02K4
R626 311-1567-00 RES,VAR ,NONWN:TRMR ,100 OHM ,0.5H 32997  3352T7-1-101
R627 321-0260-00 RES,FXD,FILM:4.99K OHM,1%,0.1254,TC=TO 19701  S5033ED4KS90F
R628 308-0252-00 RES,FXD,NN:390 OHM,5%,3N 00213 12405 390-5
R629 315-0101-00 RES,FXD,FILM:100 OHM,5%,0.25H 57668 NTR25J-E 100E
R631 321-0210-00 RES,FXD,FILM:1.50K OHM,1%,0.125NW,TC=T0 19701  5S033ED1KS0F
R632 321-0105-00 RES,FXD,FILM:121 OHM 1%,0.125N,TC=\0 07716  CEAD121ROF
R633 321-0191-00 RES,FXD,FILM:953 OHM,1%,0.1250,TC=T0 07716  CEADY53ROF
R634 321-0260-00 RES,FXD,FILM:4.99K OHM,1%,0.125W,7C=T0 19701  5033ED4K990F
R635 321-0229-00 RES,FXD,FILM:2.37K OHM,1%,0.125W,TC=T0 19701  5043ED2K37F
R636 321-0172-00 RES,FXD,FILM:608 OHM,1%,0.1258,7C=T0 19701  5S033ED6O4ROF
R637 311-1564-00 RES,VAR ,NONWW:TRMR ,500 OHM,0.5W 32997  3352T-DY7-501
R638 315-0202-00 RES,FXD,FILM:2K OHM,5%,0.250 57668  NTR25J-E 2K
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R639 315-0302-00 RES,FXD,FILM:3K OHM,5%,0.25W 57668  NTR25J-E03K0
R640 321-0295-00 RES,FXD,FILM:11.5K OHM,1%,0.1251,TC=TO 07716  CEAD11501F
R642 321-0277-00 RES,FXD,FILM:7.50K OHM,1%,0.125K,TC=T0 24546  NASSD7501F
R644 321-0329-00 RES,FXD,FILM:26.1K OHM,1%,0.125K,TC=TO 19701  5043ED26K10F
R648 321-0329-00 RES,FXD,FILM:26.1K OHM,1%,0.1254,TC=T0 19701 5043ED26K10F
R651 321-0329-00 RES,FXD,FILM:26.1K OHM,1%,0.1251,TC=TO 19701  5043ED26K10F
R654 321-0262-00 RES,FXD,FILM:5.23K OHM,1,0.1251,TC=TO 18701  5033ED5K230F
R656 321-1702-03 RES,FXD,FILM:13.05K OHM,0.25%,0.125M,TC=T2 07716 CEAC13051C
R659 315-0102-00 RES,FXD,FILM:1K OHM,5%,0.25K 57668 NTR25JE01KO
R660 321-0287-00 RES,FXD,FILM:8.53K OHM,1%,0.125K,TC=TO 19701  5033ED9KS30F
R663 321-0262-00 RES,FXD,FILM:5.23K OHM,1,0.125K,TC=TO 18701  5033ED5K230F
R664 321-0329-00 RES ,FXD,FILM:26.1K OHM,1%,0.125K,TC=TO 19701  5043ED26K10F
R665 321-0329-00 RES,FXD,FILM:26.1K OHM,1%,0.125%,TC=T0 19701  5043ED26K10F
R667 321-0370-00 RES,FXD,FILM:69.8K OHM,1%,0.125K,TC=T0 07716  CEADGY801F
R670 315-0471-00 RES,FXD,FILM:470 OHM,5%,0.251 57668 NTR25J-E470E
R671 315-0102-00 RES,FXD,FILM:1K OHM 5% ,0.25K 57668 NTR25JE01KO
R672 315-0102-00 RES,FXD,FILM:1K OHM,5%,0.25K 57668 NTR25JE01KO
R675 315-0393-00 RES,FXD,FILM:39K OHM,5%,0.251 57668  NTR25J-E39K0
R676 315-0393-00 RES,FXD,FILM:39K OHM,5%,0.251 57668  NTR25J-E39K0
RE77 315-0222-00 RES,FXD,FILM:2.2K OHM,5%,0.25% 57668 NTR25J-E02K2
R678 315-0102-00 RES ,FXD,FILM:1K OHM,5%,0.25W 57668 NTR25JE01KD
R681 315-0102-00 RES,FXD,FILM:1K OHM,5%,0.251 57668 NTR25JE01KD
R682 315-0102-00 RES,FXD,FILM:1K OHM,5%,0.25K 57668 NTR25JE01KO
R682 315-0102-00 RES,FXD,FILM:1K OHM,5%,0.25K 57668 NTR25JE01K0
R684 315-0102-00 RES,FXD,FILM:1K OHM,5%,0.25K 57668 NTRZ5JE01KD
R685 315-0103-00 RES,FXD,FILM: 10K OHM,5%,0.25K 19701  5043CX10K00J
RB86 315-0102-00 RES,FXD,FILM:1K OHM 5% ,0.25MW 57668 NTR25JED1KO
R700 315-0102-00 RES,FXD,FILM:1K OHM 5% ,0.251 57668 NTR25JE01KO
R701 315-0202-00 RES,FXD,FILM:2K OHM,5%,0.251 57668 NTR25J-E 2K
R702 315-0102-00 RES,FXD,FILM:1K OHM 5% ,0.25M 57668 NTR25JE01K0
R703 315-0102-00 RES,FXD,FILM:1K OHM,5%,0.25W 57668 NTR25JED1KO
R704 315-0102-00 RES,FXD,FILM:1K OHM,5%,0.25W 57668  NTR25JE01KO
R705 315-0102-00 RES,FXD,FILM:1K OHM,5%,0.25% 57668 NTR25JE01KD
R706 315-0102-00 RES,FXD,FILM: 1K OHM,5%,0.25W 57668 NTR25JE01KD
R707 321-0349-00 RES,FXD,FILM:42.2K OHM,1%,0.125W,TC=TO 07716  CEAD42201F
R711 315-0270-00 RES,FXD,FILM:27 OHM,5%,0.25% 19701  5043CXZ27R00J
R712 321-0355-00 RES,FXD,FILM:48.7K OHM,1%,0.125W,TC=T0 07716  CEAD48701F
R713 321-0327-00 RES,FXD,FILM:24.9K OHM,1%,0.125K,TC=TO 07716  CERD24901F
R714 321-0352-00 RES,FXD,FILM:45.3K OHM,1%,0.125K,TC=TO 07716  CEAD45301F
R715 321-0327-00 RES,FXD,FILM:24.9K OHM,1%,0.125K,TC=TO 07716  CEAD24901F
R716 321-0381-00 RES,FXD,FILM:90.9K OHM,1%Z,0.125K,TC=TO 07716  CEADS0901F
R?17 315-0471-00 RES,FXD,FILM:470 OHM,5%,0.251 57668 NTR25J-E470E
R718 315-0102-00 RES,FXD,FILM: 1K OHM,5%,0.254 57668 NTR25JED1KO
R720 315-0470-00 RES,FXD,FILM:47 OHM,5%,0.25n 57668 NTR25J-E47ED
R721 315-0752-00 RES,FXD,FILM:7.5K OHM,5%,0.251 57668  NTR25J-E07KS
R722 321-0234-00 RES,FXD,FILM:2.67K OHM,1%,0.125N,TC=TO 19701  5033ED2K67F
R723 311-1564-00 RES,VAR ,NONMK: TRMR ,500 OHM,0.5N 32997  33527-DY7-501
R724 315-0103-00 RES,FXD,FILM: 10K OHM,5%,0.254 19701  5043CX10K00J
R725 315-0101-00 RES,FXD,FILM:100 OHM,5%,0.25W 57668 NTR25J-E 100E
R726 315-0153-00 RES,FXD,FILM:15K OHM,5%,0.254 19701  5043CX15K00J
R727 311-1556-00 RES ,VAR ,NONWW: TRMR ,50K OHM,0.50 32997  3352T-DY7-503
R728 315-0152-00 RES,FXD,FILM:1.5K OHM,5%,0.254 57668 NTR25J-E01K5
R729 315-0102-00 RES,FXD,FILM:1K OHM,5%,0.25K 57668 NTR25JE01KO
R730 315-0100-00 RES,FXD,FILM:10 OHM,5%,0.251 19701  5043CX10RRO0J
R721 315-0100-00 RES,FXD,FILM:10 OHM,5%,0.251 19701  5043CX10RRO0J
R?32 321-0205-00 RES,FXD,FILM:1.33K OHM,1%,0.1251,TC=TO 19701  5033ED1K330F
R733 315-0683-00 RES,FXD,FILM:68K OHM,5%,0.25% 57668 NTR25J-E68KO
R734 311-1557-00 RES,VAR ,NONWH:TRMR , 25K OHM,0.5n 32997  33527-1-253
R735 321-0193-00 RES,FXD,FILM:1K OHM,1%,0.125W,TC=T0 19701 S033ED1KOOF
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R736 321-0303-00 RES,FXD,FIWM:14.0K OHM,1%,0.125K,TC=TO 07716  CEAD 14001F
R737 ' 321-0197-00 RES,FXD,FILM:1.10K OHM,1%,0.125N,TC=T0 07716  CEAD11000F
R738 311-1560-00 RES,VAR ,NONNW: TRMR ,5K OHM,0.5H 32997  33527-1-502
R739 321-0245-00 RES,FXD,FILM:3.48K OHM,1%,0.125R%,TC=TO 19701  5033ED3K48F
R740 321-0127-00 RES,FXD,FILM:205 OHM,1%,0.125K,TC=TO 07716 CEAD205ROF
R781 315-0103-00 RES,FXD,FILM: 10K OHM,5%,0.25W 19701  5043CX10K00J
R742 321-0176-00 RES,FXD,FILM:665 OHM,1%,0.1250,TC=TO 07716  CEADGG5ROF
R743 315-0102-00 RES,FXD,FIWM: 1K OHM,5%,0.25K 57668  NTR25JE01KO
R744 315-0102-00 RES,FXD,FIWM:1K OHM,5%,0.25W 57668  NTR25JE01KO
R745 315-0751-00 RES,FXD,FILM:750 OHM,5%,0.25H 57668  NTR25J-E750E
R746 321-0256-00 RES,FXD,FIWM:4.53K OHM,1%,0.125K,TC=T9 19701  S033ED4KS30F
R747 311-1563-00 RES,VAR ,NONWW:TRMR ,1K OHM,0.5W 32997  3352T7-0Y7-102
R748 321-0235-00 RES,FXD,FILM:2.7dK OHM,1%,0.125R,TC=T0 07716  CERD27400F
R749 321-0212-00 RES,FXD,FILM:1.58K OHM,1%,0.125W,7C=70 19701  5033ED1KSBF
R750 321-0127-00 RES,FXD,FILM:205 OHM,1%,0.125K,TC=T0 07716  CEAD20SROF
R751 315-0470-00 RES,FXD,FIWM:47 OHM,5%,0.250 57668  NTR25J-E47ED
R752 315-0472-00 RES,FXD,FILM:4.7K OHM,5%,0.250 67668  NTR25J-E04K?
R753 315-0102-00 RES,FXD,FILM:1K OHM,5%,0.250 57668  NTR25JE01KO
R754 321-0210-00 RES,FXD,FILM:1.50K OHM,1%,0.125K,TC=T0 19701  S5033ED1KSOF
R755 311-1563-00 RES,VAR ,NONWAN: TRMR ,1K OHM,0.5n 32997  3352T-0Y7-102
R756 315-0271-00 RES,FXD,FILM:270 OHM,5%,0.25W 57668  NTR25J-E270E
R757 321-0246-00 RES,FXD,FILM:3.57K OHM,1%,0.125W,7C=TO 19701  5043ED3KS70F
Q758 321-0319-00 RES,FXD,FILM:20.5K OHM,1%,0.125K,7C=T0 19701 5033ED20KSO0F
R759 321-0222-00 RES,FXD,FILM:2.00K OHM,1%,0.125K,TC=T0 19701  S033ED2KOOF
R762 315-0622-00 RES,FXD,FILM:6.2K OHM,57%,0.25K 19701  5043CX6K200J
R763 321-0210-00 RES,FXD,FILM:1.50K OHM,1%,0.125K,TC=T0 19701  5033ED1KSOF
R764 315-0752-00 RES,FXD,FIWM:7.5K. OHM,5%,0.25K 57668  NTR25J-€E07KS
R765 321-0130-00 RES,FXD,FILM:221 OHM,1%,0.125W,TC=T0 19701  5043ED221ROF
R766 321-0240-00 RES,FXD,FILM:3.09K OHM,1%,0.125K,TC=T0 07716  CERD30900F
R767 321-0182-00 RES,FXD,FILM:768 OHM,1%,0.125R,TC=TO 07716  CEAD76BROF
R768 321-0251-00 RES,FXD,FILM:4.02K OHM,b1%,0.125K,TC=T0 19701  5033ED4K020F
R769 321-0258-00 RES,FXD,FILM:4.75K OHM,61%,0.125K,7C=T0 19701  5033ED4K750F
R770 315-0391-00 RES,FXD,FILM:390 OHM,5%,0.25K 57668  NTR25J-E390E
R771 315-0752-00 RES,FXD,FIWM:7.5K OHM,5%,0.25K 57668  NTR25J-E07KS
R772 315-0182-00 RES,FXD,FILM:1.8K OHM,5%,0.250 57668  NTR25J-E1K8
R773 315-0471-00 RES,FXD,FILM:470 OHM,5%,0.25W 57668  NTR25J-E470E
R774 321-0252-00 RES,FXD,FILM:4.12K OHM,b1%,0.125R,TC=T0 07716  CEAD41200F
R775 321-0219-00 RES,FXD,FILM:1.87K OHM,1%,0.125K,7C=T0 07716  CEAD18700F
R776 321-0252-00 RES,FXD,FILM:4.12K OHM,1%,0.125R,TC=TO 07716  CEAD41200F
R777 321-0219-00 RES,FXD,FILM:1.87K OHM,17%,0.125K,TC=T0 07716 CEAD18700F
R778 321-0240-00 RES,FXD,FILM:3.09K OHM,1%,0.125K,TC=TO 07716  CEAD30900F
R780 315-0222-00 RES,FXD,FILM:2.2K OHM,5%,0.251 57668  NTR25J-E02K2
R781 315-0362-00 RES,FXD,FILM:3.6K OHM,5%,0.250 19701  5043CX3K600J
R782 315-0272-00 RES,FXD,FIWM:2.7K OHM,5%,0.251 57668  NTR25J-E02K?
R783 315-0331-00 RES,FXD,FILM:330 OHM,5%,0.250 57668  NTR25J-E330E
R784 315-0272-00 RES,FXD,FILM:2.7K OHM,5%,0.250 57668  NTR254-€E02K7
R785 321-0251-00 RES,FXD,FILM:4.02K OHM,1%,0. 125K ,TC=TO 19701 5033EDU4K020F
R786 321-0258-00 RES,FXD,FILM:4.75K OHM,1%,0.125W,TC=T0 19701 5033ED4K7S0F
R787 321-0182-00 RES,FXD,FILM:768 OHM,1%,0.125W,TC=T0 07716  CEAD76BROF
R788 321-0246-00 RES,FXD,FILM:3.57K OHM,1%,0.125R,T7C=T0 19701  S5043ED3KS70F
R790 315-0301-00 RES,FXD,FILM:300 OHM,5%,0.25K 57668  NTR25J-E300€
R795 321-0222-00 RES,FXD,FILM:2.00K OHM,1%,0.125K,TC=T0 19701  5033ED2KOOF
R796 321-0319-00 RES,FXD,FILM:20.5K OHM,1%,0.125N,TC=T0 19701 5033ED20KSOF
R797 321-0155-00 RES,FXD,FILM:402 OHM,1%,0.125NK,TC=T0 07716  CERD4OZROF
R798 321-0130-00 RES,FXD,FILM:221 OHM,1%Z,0.1251,TC=T0 - 19701  5043ED221ROF
R799 315-0271-00 RES,FXD,FILM:270 OHM,5%,0.25H 57668 NTR254-E270E
R803 315-0103-00 RES,FXD,FILM: 10K OHM,S5%,0.25MW 19701  5043CX10K00J
RB04 315-0103-00 RES,FXD,FILM:10K OHM,5%,0.25W 19701  5043CX10K00J
R805 315-0103-00 RES,FXD,FILM:10K OHM,5%,0.250 19701  5043CX10K00J
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R814 315-0393-00 RES ,FXD,FILM:39K OHM,5%,0.251 57668 NTR25J-E39K0
R815 315-0271-00 RES,FXD,FILM:270 OHM,5%,0.25M 57668 NTR25J-E270E
R824 315-0393-00 RES,FXD,FILM:39K OHM,5%,0.251 57668 NTR25J-E39KD
R825 315-0393-00 RES ,FXD,FILM:39K OHM,5%,0.251 57668 NTR25J-E39K0
R826 315-0393-00 RES,FXD,FILM:39K OHM,5%,0.25M 57668  NTR25J-E39K0
R827 315-0393-00 RES ,FXD,FILM:39K OHM,5%,0.25M 57668  NTR25J-E39K0D
R828 315-0393-00 RES,FXD,FILM:39K OHM,5%,0.251 57668 NTRZ25J-E39K0
R829 315-0393-00 RES,FXD,FILM:39K OHM,5%,0.25M 57668  NTR25J-E39K0
R901 315-0102-00 B020000 RES,FXD,FILM:1K OHM,5%,0.25K 57668  NTR25JE01KO
RS04 315-0101-00 B020000 RES,FXD,FILM:100 OHM,5%,0.251 57668 NTR25J-E 100E
R905 311-1563-00 B020000 RES, VAR ,NONNWK:TRMR , 1K OHM,0.5H 32997  33527-DY7-102
R306 315-0302-00 B020000 RES,FXD,FILM:3K OHM,5%,0.251 57668  NTR25J-E03KD
RS07 315-0201-00 B020000 RES,FXD,FILM:200 OHM,5%,0.25M 57668  NTR25J-E200E
RY08 315-0201-00 B020000 RES,FXD,FILM:200 OHM,5%,0.25n 57668  NTR25J-E200E
R910 315-0102-00 B020000 RES,FXD,FILM:1K OHM,5%,0.251 57668  NTR25JE01KD
R311 321-0277-00 B020000 RES,FXD,FILM:7.50K OHM,1%,0.125K,TC=TO 24546  NR5507501F
R913 321-0235-00 B020000 RES ,FXD,FILM:2.74K OHM,1%,0.125M,TC=T0 07716  CEAD27400F
R915 321-0318-00 B020000 RES ,FXD,FILM:20.0K OHM,1%,0.125H,TC=T0 19701  5033ED20KO0F
R916 315-0470-00 B020000 RES ,FXD,FILM:47 OHM,5%,0.25M 57668 NTR25J-E47EQ
R918 315-0470-00 B020000 RES,FXD,FILM:47 OHM,5%,0.25N 57668 NTR25J-E47ED
R924 315-0103-00 B020000 RES,FXD,FILM:10K OHM,5%,0.25M 19701  5043CX10K00J
R925 315-0302-00 B020000 B021087 RES,FXD,FILM:3K OHM,5%,0.25N 57668  NTR25J-E03KD
R925 315-0392-00 B021088 RES,FXD,FILM:3.9K OHM,5%,0.25M 57668 NTR25J-E03K9
R928 315-0201-00 B020000 RES,FXD,FILM:200 OHM,5%,0.25H 57668 NTR25J-E200E
R930 321-0357-00 B020000 RES,FXD,FILM:51.1K OHM,1%,0.125K,TC=TO 07716  CEAD51101F
R931 321-0385-00 B020000 RES,FXD,FILM: 100K OHM,1%,0.125K,TC=T0 19701  5033ED100KOF
R932 315-0470-00 B020000 RES ,FXD,FILM:47 OHM,5%,0.25M 57668 NTR25J-E47EQ
R933 321-0277-00 B020000 RES ,FXD,FILM:7.50K OHM,1%,0.125K,TC=T0 24546  NASSD7501F
R934 321-0235-00 B020000 RES,FXD,FILM:2.74K OHM,1%,0.125K,TC=TO 07716  CEADZ7400F
R935 315-0201-00 B020000 RES,FXD,FILM:200 OHM,5%,0.25M 57668  NTR25J-E200E
R936 315-0201-00 B020000 RES,FXD,FILM:200 OHM,5%,0.25M 57668 NTR25J-E200E
RY3? 321-0318-00 B020000 B021087 RES ,FXD,FILM:20.0K OHM,1%,0.125M,TC=T0 18701  S5033ED20K00F
RG37 315-0113-00 B021088 RES,FXD,FILM:11K OHM,5%,0.25n 19701  5043CX11K00J
R338 315-0302-00 B020000 RES,FXD,FILM:3K OHM,5%,0.251 57668  NTR25J-E03K0D
R938 315-0201-00 B020000 RES,FXD,FILM:200 OHM,5%,0.251 57668 NTR25J-E200E
R942 315-0102-00 B020000 RES,FXD,FILM:1K OHM,5%,0.25M 57668 NTR25JE01KD
R943 315-0470-00 B020000 RES,FXD,FILM:47 OHM,5%,0.250 57668 NTR25J-E47ED
R944 315-0431-00 B020000 RES ,FXD,FILM:430 OHM,5%,0.25M 18701  5043CXd30R0J
R947 311-1563-00 B020000 RES VAR NONH: TRMR 1K OHM,0.5M 32997  3352T-DY7-102
R350 315-0472-00 B020000 RES,FXD,FILM:4.7K OHM,5%,0.251 57668  NTR25J-E04K?
R953 315-0182-00 B020000 RES,FXD,FILM:1.8K OHM,5%,0.251 57668 NTR25J-E1KB
R954 321-0235-00 B020000 RES ,FXD,FILM:2.74K OHM,1X,0.125M,TC=T0 07716  CEADZ7400F
R955 321-0277-00 B020000 RES,FXD,FILM:7.50K OHM,1%,0.1250,TC=T0 24546  NRS5D7501F
RA56 321-0293-00 B020000 RES,FXD,FILM:11.0K OHM,1%,0.1250, TC=TO 07716  CEAD11001F
R357 321-0251-00 B020000 RES,FXD,FILM:4.02K OHM,1%,0.125%,TC=T0 19701  5033EDAK020F
R958 315-0470-00 B020000 RES,FXD,FILM:47 OHM,5%,0.254 57668 NTR25J-E47ED
R961 321-0085-00 B020000 RES,FXD,FILM:75 OHM,1%,0.125W,TC=T0 57668 CRB14FXE 75 OHM
R962 303-0471-00 B020000 RES,FXD,CMPSN:470 OHM,5%,1M 01121  GB4715
R963 321-0293-00 B020000 B052521 RES,FXD,FILM:11.0K OHM,1%,0.125M,TC=T0 07716  CEAD11001F
R963 321-0299-00 B052522 B053659 RES,FXD,FILM:12.7K OHM,1%,0.125M,TC=T0 19701 5033ED12K70F
R963 321-0299-00 B053660 RES,FXD,FILM:12.7K OHM,1%,0.1251,TC=TO 19701  5033ED12K70F

(NOMINAL VALUE,TEST SEL)

R964 311-1560-00 B020000 RES VAR ,NONNK: TRMR ,5K OHM,0.5H 32997  33527-1-502
R965 321-0235-00 B020000 RES,FXD,FILM:2.74K OHM,1%,0.1254,TC=TO 07716  CEADZP400F
R366 315-0470-00 B020000 RES,FXD,FILM:47 OHM,5%,0.25K 57668 NTR25J-E47ED
Ra6? 311-1563-00 B020000 RES VAR ,NONWH: TRMR, 1K OHM,0.5H 32997  33527-DY7-102
R969 315-0302-00 B020000 RES ,FXD,FILM:3K OHM,5%,0.25HW 57668  NTR25J-E03KD
R370 315-0472-00 B020000 RES,FXD,FILM:4.7K OHM,5%,0.25M 57668  NTRZ25J-E04K?
R371 315-0182-00 B020000 RES,FXD,FILM:1.8K OHM,5%,0.251 57668 NTRZ25J-E1K8
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R974 321-0293-00 8020000 RES,FXD,FILM:11.0K OHM,1%,0.125K,T7C=T0 07716  CEAD11001F
R975 321-0251-00 8020000 RES,FXD,FILM:4.02K OHM,1%,0.1251,7C=T0 19701  5033ED4K020F
R977 315-0470-00 8020000 RES,FXD,FILM:47 OHM,S%,0.25H 57668  NTR25J-E47EO
R981 321-0085-00 8020000 RES,FXD,FILM:75 OHM,1%,0.1251,TC=TO 57668 CRB14FXE 75 OHM
R983 321-0235-00 8020000 RES,FXD,FILM:2.74K OHM,1%,0.125W,TC=T0 07716  CEAD27300F
R984 321-0235-00 8020000 RES,FXD,FILM:2.74K OHM,1%,0.1251,TC=T0 07716  CEAD27400F
R985 321-0277-00 8020000 RES,FXD,FILM:7.50K OHM,1%,0.1251,TC=T0 24546  NAS5D7501F
R986 315-0470-00 8020000 RES,FXD,FILM:47 OHM,S5X,0.25H 57668  NTR25J-E47E0
R987 311-1563-00 8020000 RES,VAR ,NONWR:TRMR, 1K OHM,0.5MW 32997  3352T-0Y7-102
R992 303-0471-00 B020000 RES,FXD,CMPSN:470 OHM,5%,1H 01121 GB4715
R993 321-0293-00 B020000 B052521 RES,FXD,FILM:11.0K OHM,1%,0.1251,7C=T0 07716  CEAD11001F
R993 321-0299-00 B052522 B053659 RES,FXD,FILM:12.7K OHM,1%,0. 125K, TC=T0 19701  5033ED12K70F
R993 321-0291-00 B053660 RES,FXD,FILM:10.5K OHM,1%,0.125K,TC=T0 80009 321-0291-00
(NOMINAL VALUE,TEST SEL)
R994 311-1560-00 8020000 RES,VAR ,NONWM:TRMR 5K OHM,0.5H 32997 3352T7-1-502
R995 315-0302-00 B020000 RES,FXD,FILM:3K OHM,5%,0.251 57668 NTR25J-E03K0
R1001 321-0201-00 RES,FXD,FILM:1.21K OHM,1%,0.125K,TC=T0 19701  S043ED1K210F
R1002 321-0193-00 RES,FXD,FILM: 1K OHM,1%,0.125W,TC=T0 19701  5033ED1KOOF
R1003 321-0354-00 RES,FXD,FILM:47.5K OHM,1%,0.125K,TC=T0 19701  5043ED47KSOF
R1004 321-0271-00 RES,FXD,FILM:6.49K OHM,1%,0.125R,TC=T0 07716  CERDB4900F
R1005 308-0788-00 RES,FXD ,An:20 OHM,5%, 1N 75042  BNW-20F-20R00J
R1006 321-0279-00 RES,FXD,FILM:7.87K OHM,1%,0.125K,TC=T0 07716  CEAD78700F
R1007 307-0472-00 RES, THERMAL: 100K OHM,5%,D1SC NTC 15454  07DE1044-220-EC
594 260-1776-00 SNITCH,SLIDE:DPOT,3A,125VAC 82389  11A-1497R
596 260-1776-00 SRITCH,SLIDE:DPOT,3A,125VAC 82389  11A-1497Q
598 260-1768-00 8010100 B053623 SKITCH,PUSH:DPDT,3R,125VAC,ON/OFF 82389  145-71020
598 260-1849-00 B0S3624 SWITCH,PUSH:DPDT ,4A,250VAC 31918  NE15/F2U103EE
5495 260-1844-00 SRITCH,PUSH:3 BUTTON,2 POLE,GEN LOCK 31918  ORDER BY DESCR
S49% 00 =mmmm = (PART OF S495)
s497 0000000 mmmmm mme—= (PART OF 5495)
(5495,5496 ,5497, REMOVED FOR OPTION 1)
5820 260-1843-00 SWITCH,PUSH:11 BTN,2 POLE,TEST SIGNAL 31918 ORDER BY DESCR
$829 00 e e (PART OF 5821)
s822 000 mmm——— = - (PART OF 5821)
s823 000000 === - (PART OF S821)
5824 —— ———— (PART OF S821)
$825 —— e (PART OF 5821)
s826 @00 === —— (PART OF S821)
$827 ————— em—e— (PART OF S821)
5828 ————e —m—ee (PART OF S821)
829 0000 mm——— e (PART OF S821)
§83%0 @000 === - (PART OF S821)
T80 120-1072-00 XFMR ,PAR ,STPDN: 80009  120-1072-00
1517 120-1070-00 TRANSFORMER ,RF:TOROID 80009  120-1070-00
TP306 214-0579-00 TERM,TEST POINT:BRS CD PL 80009  214-0579-00
(TP306, REMOVED FOR OPTION 1)
TP325 214-0579-00 TERM,TEST POINT:BRS CD PL 80009  214-0579-00
(TP325, REMOVED FOR OPTION 1)
U110 156-0130-00 B010100 B042101 MICROCKT , LINEAR:MODULATOR/DEMODULATOR 80009 156-0130-00
U110 156-0130-02 B042102 MICROCKT , LINEAR:MODULATOR/DEMODULATOR,SCRN 04713 SC77162GH
U134 155-0145-00 MICROCKT , LINEAR:PULSE OQUTPUT AMPL 80009  155-0145-00
U136 155-0145-00 MICROCKT, LINEAR:PULSE OUTPUT AMPL 80009  155-0145-00
U137 155-0145-00 MICROCKT,LINEAR:PULSE OUTPUT AMPL 80009  155-0145-00
U138 156-0733-02 MICROCKT ,DGTL:DUAL MONOSTABLE MV W/ST INP 01295 SN74LS221N3
0142 156-0067-01 MICROCKT,LINEAR:OPNL AMPL ,CHECKED 04713  MC1741CP10S
U144 156-0072-02 MICROCKT ,DGTL:MONOSTABLE MV,SCRN 18324 N?4121(NB OR FB)
u147? 156-0527-00 B010100 B010249 MICROCKT,LINEAR:VOLTAGE REGULATOR 01295 MICROA7915CKC
U147 156-0930-00 8010250 MICROCKT ,LINEAR:NEGATIVE VOLTAGE REGULATOR 04713  SC75012P
U155 156-0067-00 MICROCKT, LINEAR:OPNL AMPL,SEL 04713  MC1741CP1
U162 156-0503-02 MICROCKT ,DGTL:HEX INV/BUFF,SELECTED 02735 CD400SUBFX
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Tektronix Serial/Assembly No. Mfr .

Component No. Part No. Eftective  Dscont Name & Description Code  Mfr. Part No.

U164 156-0503-02 MICROCKT ,DGTL:HEX INV/BUFF,SELECTED 02735 CD4009UBFX

U201 155-0147-00 B010100 B010659 MICROCKT ,DGTL:CIRCUIT TV GEN 80009  155-0147-00

U201 155-0147-02 B010660 B031329 MICROCKT ,DGTL:CIRCUIT TV GEN 80009  155-0147-02

U201 155-0188-00 B031330 MICROCKT ,DGTL:SYNC GENERATOR 31471 2610-001

U224 156-0388-03 , B031330 MICROCKT,DGTL:DUAL D FLIP-FLOP 01295  SNP4LS74ANP3

U231 156-0786-02 B010100 B031329 MICROCKT ,DGTL:QUAD EXCLUSIVE OR GATE,SCRN 02735 CD4070BFX

U234 156-0383-02 B031330 MICROCKT ,DGTL:QUAD 2-INP NOR GATE 18324  N74LSOZ2NB

U245 156-0041-05 MICROCKT ,DGTL:DUAL D FLIP FLOP SCRN 01295  SN7474NP3

U261 156-0504-02 MICROCKT ,DGTL:HEX BUFFER,SCRN 02735  CD4010BFX

U262 156-0733-02 B031330 MICROCKT ,DGTL:DUAL MONOSTRABLE MV W/ST INP 01295  SN74LSZ21N3

U264 156-0388-03 B010100 B019999 MICROCKT ,DGTL:DUAL D FLIP-FLOP 01295  SN74LS74ANP3

U265 156-0784-02 MICROCKT ,DGTL:SYNCHRONOUS 4-BIT BINARY CNTR 01295  SN74LS163AN P3

U274 156-0784-02 MICROCKT ,DGTL:SYNCHRONOUS 4-BIT BINARY CNTR 01295 SN74LS163AN P3

U275 156-0784-02 B010100 B010309 MICROCKT ,DGTL:SYNCHRONOUS 4-BIT BINARY CNTR 01295 SN74LS1630N P3

U275 156-0248-02 B010310 MICROCKT ,DGTL:SYN 4 BIT BINARY COUNTER,SCRN 18324  N74163 (NB OR FB)

U318 155-0144-00 MICROCKT ,LINEAR:SYN STRIPPER 80003  155-0144-00
(U318, REMOVE FOR OPTION 1)

U329 156-0158-00 B010100 B010709 MICROCKT,LINEAR:DUAL OPNL AMPL 04713  MC1458P1/MC1458U
(REMOVED FOR OPTION 1)

U328 156-0158-04 B010710 MICROCKT,LINEAR:DUAL OPNL AMPL 01295  N99320JG
(REMOVED FOR OPTION 1)

U331 156-0733-02 MICROCKT ,DGTL:DUAL MONOSTRABLE MV W/ST INP 01295  SN74LSZ21N3
(U331, REMOVED FOR OPTION 1)

U361 156-0733-02 MICROCKT ,DGTL:DUAL MONOSTABLE MV W/ST INP 01295  SN74LS221N3
(U361, REMOVED FOR OPTION 1)

U365 156-0130-00 B010100 B042101 MICROCKT, LINEAR:MODULATOR/DEMODULATOR 80009  156-0130-00
(U365, REMOVED FOR OPTION 1) .

U365 156-0130-02 B042102 MICROCKT , LINEAR:MODULATOR/DEMODULATOR ,SCRN 04713 SC77162GH
(U365, REMOVED FOR OPTION 1)

U366 156-0130-00 B010100 B042101 MICROCKT , LINEAR :MODULATOR/DEMODULATOR 80009  156-0130-00

. (U366, REMOVED FOR OPTION 1)

U366 156-0130-02 B042102 MICROCKT , LINEAR:MODULATOR/DEMODULATOR,SCRN 04713 SC77162GH
(U366, REMOVED FOR OPTION 1)

U390 156-0382-02 MICROCKT ,DGTL:QUAD 2 INP NAND GATE BURN 18324  N74LSOONB
(U330, REMOVED FOR OPTION 1)

ua18 156-0382-02 MICROCKT ,DGTL:QUAD 2 INP NAND GATE BURN 18324  N74LSOONB
(U419, REMOVED FOR OPTION 1)

U421 156-0733-02 MICROCKT ,DGTL:DUAL MONOSTABLE MV W/ST INP 01295  SNP4LSZ221N3
(U421, REMOVED FOR OPTION 1)

U434 156-0158-00 B010100 B010709 MICROCKT,LINEAR:DUAL OPNL AMPL 04713  MC1458P1/MC1458U
(U434 REMOVED FOR OPTION 1)

U434 156-0158-04 B010710 MICROCKT,LINEAR:DUAL OPNL AMPL 01295  N99320JG
(U434 REMOVED FOR OPTION 1)

U449 156-0057-02 MICROCKT ,DGTL:QUAD 2-INP NAND GATE,SCRN 01295  SN7401NP3
(U449, RENMOVED FOR OPTION 1)

U461 156-0733-02 MICROCKT ,DGTL:DUAL MONOSTABLE MV W/ST INP 01295 SN74LSZ21N3
(U461, REMOVED FOR OPTION 1)

U464 156-0388-03 MICROCKT ,DGTL:DUAL D FLIP-FLOP 01285  SN74LS74ANP3
(U464, REMOVED FOR OPTION 1)

us05 156-0130-00 B010100 B042101 MICROCKT , LINEAR:MODULATOR/DEMODULATOR 80008  156-0130-00

us05 156-0130-02 B042102 MICROCKT ,LINEAR:MODULATOR/DEMODULATOR,SCRN 04713 SC77162GH

U535 156-0130-00 B010100 B042101 MICROCKT , LINEAR:MODULATOR/DEMODULATOR 80009  156-0130-00

Us35 156-0130-02 B042102 MICROCKT, LINEAR:MODULATOR/DEMODULATOR,SCRN 04713  SC77162GH

us72 156-0422-02 MICROCKT ,DGTL:UP/DONN SYN BINARY CNTR 18324  N?74LS191NB

us74 156-0072-02 MICROCKT ,DGTL:MONOSTABLE MV,SCRN 18328  NP4121(NB OR FB)

us?6 156-0479-02 MICROCKT ,DGTL:QUAD 2-INP OR GATE 01285  SNP4LS32NP3

us78 156-0422-02 MICROCKT ,DGTL:UP/DOWN SYN BINARY CNTR 18324  N741S191NB

us83 156-0383-02 MICROCKT ,DGTL:QUAD 2-INP NOR GATE 18324  N74LSO2NB

us86 156-0785-03 MICROCKT ,DGTL:PROM ,PROGRAMMED 80003  156-0785-03

U593 156-0383-02 MICROCKT ,DGTL:QUAD 2-INP NOR GATE 18324  N74LSO2NB

U596 156-0382-02 MICROCKT ,DGTL:QUAD 2 INP NAND GATE BURN 18324  N74LSOONB
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Tektronix Serial/Assembly No. Mfr.
Component No. Part No. Effective  Dscont Name & Description Code _ Mfr. Part No.
U672 156-0480-02 MICROCKT ,DGTL:QUAD 2-INP & GATE 01295  SN74LSOBNP3
U676 156-0385-02 MICROCKT ,DGTL:HEX INVERTER 07263  74LSO4PCQR
U678 156-0656-02 MICROCKT ,DGTL:DECADE COUNTER ,SCRN 01295  SN74LSI0ONP3
usB2 156-0785-01 MICROCKT ,DGTL:PROM ,PROGRAMMED 80009  156-0785-01
U704 156-0785-02 MICROCKT ,DGTL:PROM ,PROGRAMMED 80009  156-0785-02
U740 156-0048-00 MICROCKT ,LINEAR:5 XSTR ARRAY 02735 CA3046
us20 156-0465-02 MICROCKT ,DGTL:8-INP NAND GATE 01295  SN74LS30NP3
U938 156-0153-02 8020000 MICROCKT ,DGTL:HEX INVERTER BUFFER 18324  N7406(NB OR FB)
ugrs 156-0058-02 B020000 MICROCKT ,DGTL:HEX INV,SCRN 18324  N7404(NB OR fB)
u9g? 156-0388-03 B020000 MICROCKT ,DGTL:DUAL D FLIP-FLOP 01295  SN74LS74ANP3
U998 156-03868-03 B020000 MICROCKT ,DGTL:DUAL D FLIP-FLOP 01295  SN74LS74ANP3
VR28 152-0212-00 SEMICOND DVC,DI:ZEN,S1,9vV,5%,0.5M,00-7 04713  SI50646RL
VR184 152-0279-00 B031330 SEMICOND DVC,DI:ZEN,SI,5.1V,5%,0.4H,00-7 14552  TD3810989
VR233 152-0278-00 8010100 8031329 SEMICOND OVC,DI:ZEN,SI,3V,5%,0.48,00-7 04713  S2635009K20
VR447 152-0227-00 SEMICOND DVC,D1:ZEN,S1,6.2V,5%,0.44,00-7 04713 S713903

(VR447, REMOVED FOR OPTION 1)

VR514 152-0226-00 SEMICOND DVC,DI:ZEN,SI,5.1V,5%,0.40,00-7 04713  S112262RL
VRG22 152-0226-00 SEMICOND DVC,DI:ZEN,S1,5.1V,5%,0.4K,00-7 04713  S112262RL
VR760 152-0226-00 SEMICOND OVC,DI:ZEN,SI,5.1V,5%,0.4R,00-7 04713  S112262RL
N256 131-0566-00 B010211 BUS,COND:DUMMY RES,0.094 0D X 0.225L 24546  OMA 07
Y1001 156-0116-00 XTAL UNIT,QTZ:14.318180 MHZ,0.0035%,PRL 33096 CCAT101161
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REPLACEABLE
MECHANICAL PARTS

PARTS ORDERING INFORMATION

Replacement parts are avallable from or through your local
Tektronix. Inc Field Office or representative

Changes to Tektronix instruments are sometimes made to
accommodate improved components as they become available,
and to give you the benefit of the latest circuit improvements
developed n our engineering department It is therefore
important, when ordering parts. to include the following
information 1in your order Part number. instrument type or
number. serial number. and modification number if applicable

If a part you have ordered has been replaced with a new or
improved part. your local Tektronix. Inc Field Office or
representative will contact you concerning any change in part
number

Change information, if any, i1s located at the rear of this
manual

ITEM NAME

In the Parts List. an Item Name 1s separated from the
description by a colon () Because of space limitations. an Item
Name may sometimes appear as incomplete For further Item
Name identification. the U S Federal Cataloging Handbook H6-1
can be utilized where possible

FIGURE AND INDEX NUMBERS

Items in this section are referenced by figure and index
numbers to the illustrations

INDENTATION SYSTEM

This mechanical parts list is indented to indicate item
relationships. Following is an example of the indentation system
used in the description column

12345 Name & Description

Assembly and’or Component
Attaching parts for Assembly and/or Component

Detail Part of Assembly and/or Component
Attaching parts for Detail Part

Parts of Detail Part
Attaching parts for Parts of Detail Part

Attaching Parts always appear in the same indentation as
the item it mounts, while the detail parts are indented to the right
Indented items are part of, and included with, the next higher
indentation. The separation symbol - - - * - - - indicates the end of
attaching parts

Attaching parts must be purchased separately, unless otherwise
specified.

ABBREVIATIONS

INCH ELCTRN  ELECTRON
& NUMBER SIZE ELEC ELECTRICAL
ACTR ACTUATOR ELCTLT ELECTROLYTIC
ADPTR ADAPTER ELEM ELEMENT
ALIGN ALIGNMENT EPL ELECTRICAL PARTS LIST
AL ALUMINUM EQPT EQUIPMENT
ASSEM ASSEMBLED EXT EXTERNAL
ASSY ASSEMBLY FIL FILLISTER HEAD
ATTEN ATTENUATOR FLEX FLEXIBLE
AWG AMERICAN WIRE GAGE FLH FLAT HEAD
BD BOARD FLTR FILTER
BRKT BRACKET FR FRAME or FRONT
BRS BRASS FSTNR FASTENER
BRZ BRONZE FT FOOT
BSHG BUSHING FXD FIXED
CAB CABINET GSKT GASKET
CAP CAPACITOR HDL HANDLE
CER CERAMIC HEX HEXAGON
CHAS CHASSIS HEX HD  HEXAGONAL HEAD
CKT CIRCUIT HEX SOC HEXAGONAL SOCKET
COMP COMPOSITION HLCPS HELICAL COMPRESSION
CONN CONNECTOR HLEXT HELICAL EXTENSION
cov COVER HV HIGH VOLTAGE
CPLG COUPLING IC INTEGRATED CIRCUIT
CRT CATHODE RAY TUBE 1D INSIDE DIAMETER
DEG DEGREE IDENT IDENTIFICATION
DWR DRAWER IMPLR IMPELLER

REV A, DEC 1979

IN INCH SE SINGLE END
INCAND INCANDESCENT SECT SECTION
INSUL INSULATOR SEMICOND SEMICONDUCTOR
INTL INTERNAL SHLD SHIELD
LPHLDR LAMPHOLDER SHLDR SHOULDERED
MACH MACHINE SKT SOCKET

MECH MECHANICAL SL SLIDE

MTG MOUNTING SLFLKG SELF-LOCKING
NIP NIPPLE SLVG SLEEVING

NON WIRE NOT WIRE WOUND SPR SPRING

o8D ORDER BY DESCRIPTION sQ SQUARE

oD OUTSIDE DIAMETER SST STAINLESS STEEL
OVH OVAL HEAD STL STEEL

PH BRZ PHOSPHOR BRONZE SW SWITCH

PL PLAIN or PLATE T TuBE

PLSTC PLASTIC TERM TERMINAL

PN PART NUMBER THD THREAD

PNH PAN HEAD THK THICK

PWR POWER TNSN TENSION

RCPT RECEPTACLE TPG TAPPING

RES RESISTOR TRH TRUSS HEAD
RGD RIGID v VOLTAGE

RLF RELIEF VAR VARIABLE
RTNR RETAINER w’ WITH

SCH SOCKET HEAD WSHR WASHER
SCOPE OSCILLOSCOPE XFMR TRANSFORMER
SCR SCREW XSTR TRANSISTOR
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CROSS INDEX - MFR. CODE NUMBER TO MANUFACTURER

Mfr.

Code Manufacturer Address City, State, Zip Code
00779 AMP INC P 0 BOX 3608 HARRISBURG PA 17105
02114 AMPEREX ELECTRONIC CORP 5083 KINGS HWY SAUGERTIES NY 12477

FERROXCUBE DIV
05820 EG AND G WAKEFIELD ENGINEERING 60 AUDUBON RD WAKEFIELD MA 01880
06666 GENERAL DEVICES CO INC 1410 S POST RD INDIANAPOLIS IN 46239
P 0 BOX 39100
06915 RICHCO PLASTIC CO 5825 N TRIPP AVE CHICAGO IL 60646

08261 SPECTRA-STRIP AN ELTRA CO 7100 LAMPSON AVE GARDEN GROVE CA 92642
09422 PLASTIC STRMPING CORP 2216 W ARMITAGE AVE CHICAGD IL 60647
09922 BURNDY CORP RICHARDS AVE NORWALK CT 06852
11897 PLASTIGLIDE MFG CORP 2701 W EL SEGUNDO BLVD HAWTHORNE CA 90250
12327 FREEWAY CORP 9301 ALLEN OR CLEVELAND OH 44125
13511 AMPHENOL CADRE OIV BUNKER RAMO CORP LOS GATOS CA
16428 BELDEN CORP 2200 US HWY 27 SOUTH RICHMOND IN 47374

ELECTRONIC DIV P 0 BOX 1980
22526 OU PONT E I DE NEMOURS AND CO INC 30 HUNTER LANE CAMP HILL PA 17011
OU PONT CONNECTOR SYSTEMS
24546 CORNING GLASS WORKS 550 HIGH ST BRADFORD PA 16701
28520 HEYCO MOLDED PRODUCTS 147 MICHIGAN AVE KENILWORTH NJ 07033
P 0 BOX 160
32436 SYSCON INTERNATIONAL, INC. 205 SYCAMORE ST. SOUTH BEND, IN 46622

70903 BELDEN CORP 2000 S BATAVIA AVE GENEVA IL 60134

71590 GLOBE-UNION INC HRY 20 W FORT DODGE IA 50501
CENTRALAB ELECTRONICS DIV P 0 BOX 858

71785 TRA INC 1501 MORSE AVE ELK GROVE VILLAGE IL 60007
TRA CINCH CONNECTORS

73743 FISCHER SPECIAL MFG CO 446 MORGAN ST CINCINNATI OH 45206
75915 LITTELFUSE INC 800 E NORTHWEST HWY DES PLAINES IL 60016
77900 SHAKEPROOF SAINT CHARLES RD ELGIN IL 60120

DIV OF TLLINOIS TOOL WORKS
78189 TLLINOIS TOOL WORKS INC ST CHARLES ROAD ELGIN IL 60120
SHAKEPROOF DIVISION
79136 NALDES KOHINOOR INC 47-16 AUSTEL PLACE LONG ISLAND CITY NY 11101
80009 TEKTRONIX INC 4900 S W GRIFFITH DR BEAVERTON OR 97077
P 0 BOX 500
80112 G. C. ELECTRONICS COMPANY, A DIVISIO 3225 EXPOSITION PLACE LOS ANGELES, Ch 90018
N OF HYDROMETALS, INC.
83385 MICRODOT MANUFACTURING INC 3221 N BIG BEAVER RD TROY MI 48098
GREER-CENTRAL DIV
83553 ASSOCIATED SPRING BARNES GROUP INC 15001 S BROADNAY GARDENA CA 90248
P 0 BOX 231

86928 SEASTROM MFG CO INC 701 SONORA AVE GLENDALE CA 91201

93907 TEXTRON INC 600 18TH AVE ROCKFORD IL 61101
CAMCAR DIV

98978 INTERNATIONAL ELECTRONIC RESEARCH 135 W MAGNOLIA BLVD BURBANK CA 91502
CORP
SUB OF DYNAMICS CORP OF AMERICA

99742 PERMACEL DIV OF JOHNSON AND JOHNSON U S HIGHWAY 1 NEW BRUNSWICK NJ 08903

P 0 BOX 671

53109 FELLER ASA ADOLF AG 355 TESCONI CIRCLE SANTA ROSA CA 95401
C/0 PANEL COMPONENTS CORP

TK0435  LEWIS SCREW CO 4114 S PEORIA CHICAGO IL 60609
TK1373  PATELEC-CEM (ITALY) 10156 TORINO VAICENTALLO 62/45S ITALY
TK1375  ESAM PO BOX 376 GRANTS PASS OR 97526
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Fig. &
Index Tektronix Serial/Assembly No. Mfr.
No. Part No. Effective  Dscont Qty 12345 Name & Description Code Mfr. Part No..

1-1 366-1257-00 14 PUSH BUTTON:SIL GY,0.43 X 0.32 X 0.253 80009 366-1257-00

(1470)
366-1257-00 12 PUSH BUTTON:SIL GY,0.43 X 0.32 X 0.253 80009 366-1257-00
(1470 OPTION 01 ONLY)
-2 426-0681-00 14 FRAME ,PUSH BTN: 80009 426-0681-00
(1470 ONLY)
426-0681-00 12 FRAME ,PUSH BTN: 80009 426-0681-00
(1470 OPTION 01 ONLY)
-3 378-0803-01 1 LENS, LIGHT :CLEAR 80009 378-0803-01
-4 358-0378-01 1 BUSHING ,SLEEVE:0.131 ID X 0.18 0D X 0.125 L 80009 358-0378-01
- T 2 LED: (SEE DS494,D5495 REPL)
(1470 ONLY)

-6 367-0102-00 2 HANDLE ,BOX:2.1 L,AL CRPL 80009 367-0102-00
(ATTACHING PARTS)

-7 212-0004-00 4 SCREM MACHINE:8-32 X 0.312,PNH,STL TK0435 ORDER BY DESCR
(END ATTACHING PARTS)

-8 213-0216-00 2 THUMBSCREM:10-32 X 0.85,0.375 0D HD,SST 80003 213-0216-00
(ATTACHING PARTS)

-9 354-0025-00 2 RING ,RETAINING : EXTERNAL ,U/0 0.187 DIA SFT 79136 5555-18

-10 210-0894-00 2 MASHER,FLAT:0.19 ID X 0.438 0D X 0.031 09422 ORDER BY DESCR
(END ATTACHING PARTS)

-11 124-0270-01 1 STRIP,TRIM:RACK MOUNT BRACKET,LEFT 80009 124-0270-01

-12 124-0270-00 1 STRIP,TRIM:RACK MOUNT BRACKET ,RIGHT 80009 124-0270-00

-13 407-0510-00 2 BRACKET ,ANGLE: RACKMOUNT , ALUMINUM 80008 407-0510-00

(ATTACHING PARTS)
-14 212-0004-00 q SCREW ,MACHINE:8-32 X 0.312,PNH,STL TK0435 ORDER BY DESCR
(END ATTACHING PARTS)

-15 333-2198-00 B010100 B010163 1 PANEL , FRONT: 80009 333-2198-00
333-2198-01 B010164 B019999 1 PANEL , FRONT: 80009 333-2198-01
333-2198-02 B020000 1 PANEL , FRONT: 80009 333-2198-02

-16 210-0457-00 3 NUT ,PL,ASSEM WR:6-32 X 0.312,STL CD PL 78189 511-061800-00

(1470 OPTION 01 ONLY)
210-0457-00 B010100 8019993 3 NUT ,PL ,ASSEM WR:6-32 X 0.312,STL CD PL 78189 511-061800-00
(1470 ONLY)
210-0457-00 B020000 2 NUT,PL,ASSEM WA:6-32 X 0.312,STL CD PL 78189 511-061800-00
(1470 ONLY)
(END ATTACHING PARTS)
-17 384-1058-00 2 EXTENSION SHAFT:8.157 L 80009 384-1058-00
(1470)
-18 384-1099-00 2 EXTENSION SHAFT:1.58 L X 0.187 SQ,PLSTC 80008 384-1099-00
(1470 ONLY)
-19 —m——m - 9 CKT BOARD ASSY:GEN LOCK(SEE A3 REPL)
(1470 ONLY)
(ATTACHING PARTS)
-20 211-0008-00 q SCREM ,MACHINE:4-40 X 0.25,PNH,STL 93907 ORDER BY DESCR
(END ATTACHING PARTS)
CKT BOARD ASSY INCLUDES:

-21 131-0589-00 27 -TERMINAL,PIN:0.46 L X 0.025 SQ PH BRI 22526 48283-029

=22 131-0993-00 2 .BUS,CONDUCTOR: SHUNT ASSEMBLY ,BLACK 22526 65474-005

-23 136-0260-02 q .SKT,PL=IN ELEK:MICROCKT,16 DIP,LON CL 09922 DILB16P-1087

-24 214-0579-00 2 .TERM,TEST POINT:BRS CD PL 80008 214-0579-00

=25 = e 1 -SNITCH ,PUSH: (SEE S495,5496,5497 REPL)

-26 361-0542-00 B010100 B010889 q .SPACER,PUSH SW:0.078 L,POLYPROPYLENE 71590 PCS-078
361-0411-00 B010890 4 .SPACER,PUSH SW:0.109 L,BLUE POLYCARBONATE 80009 361-0411-00

=27 337-1817-00 1 -SHIELD,ELEC:0.55 SQ X 0.685 INCH HIGH 32436 A-1020002

-28 337-2379-00 1 .SHIELD,ELEC:CIRCUIT BOARD 80009 337-2379-00

-29 344-0236-00 3 CLIP,SPR TNSN:XSTR MTG,CU BE BRIGHT DIP 80009 344-0236-00

-30 253-0202-00 AR INSUL TAPE,ELEC:0.875 X 0.003,POLYMIDE HI- 99742 221

TEMP SILICONE ADH
-31 407-1833-00 1 BRACKET ,HEAT SK: 80009 407-1833-00
(ATTACHING PARTS)
-32 211-0101-00 3 SCREW ,MACHINE:4-40 X 0.25,FLH,100 DEG,STL TK0435 ORDER BY DESCR
(END ATTACHING PARTS)
-33 e ——— 1 CKT BOARD ASSY:PONER SUPPLY(SEE A1 REPL)
(RTTACHING PARTS)
-34 211-0008-00 3 SCREW ,MACHINE:4-40 X 0.25,PNH,STL 93907 ORDER BY DESCR
-35 211-0101-00 2 SCREM ,MACHINE:4-40 X 0.25,FLH,100 DEG,STL TK0435 ORDER BY DESCR
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Fig. &
Index Tektronix Serial/Assembly No. Mfr.
No. Part No. Effective  Dscont Qty 12345 Name & Description Code Mfr, Part No.

1-36 385-0070-00 4 SPACER,POST:0.5 L W/6-32 THD THRU,AL 80009 385-0070-00

(END ATTACHING PARTS)
CKT BOARD ASSY INCLUDES:

-37 200-2024-00 8010100 B010155 1 .COVER, FUSE: 80009 200-2024-00

-38 352-0031-00 B010100 8010329 1 . FUSEHOLDER ,BLK:3AG, 15R , 250V 75915 357-001
344-0286-00 8010330 2 .CLIP,ELECTRICAL: FUSE,SPR BRS 75915 102074

. (RTTACHING PARTS) )
-39 211-0507-00 B010100 B039999 1 .SCREW ,MACHINE:6-32 X 0.312,PNH,STL 83385 ORDER BY OESCR
-40 210-0407-00 8010100 8039999 1 .NUT,PLAIN HEX:6-32 X 0.25,BRS CD PL 73743 3038-402
. (END ATTACHING PARTS)
-41 ——— ———— 1 .SHITCH,PUSH: (SEE 598 REPL)
————- ———- 8053624 1 .CIRCUIT BD ASSY:POWER SWITCH(SEE A1A1 REPL)
131-0608-00 B053624 6 .TERMINAL,PIN:0.365 L X 0.025 BRZ GLD PL 22526 48283-036
200-2735-00 8053624 1 .COVER ,PONER SW:BLACK,POLYCARBONATE 80009 200-2735-00

-42 352-0331-00 1 . LAMPHOLDER: (1)NIRE LEAD TYPE 80009 352-0331-00

-43 ————— 2 .SNITCH,SLIDE: (SEE S94 REPL)

-44 ——— - 1 .XFMR ,PAR ,STPON: (SEE T80 REPL)

. (RTTACHING PARTS)

-45 211-0571-00 2 .GCREN MACHINE:6-32 X 2.5,PNH,STL 83385 ORDER BY DESCR

-46 211-0623-00 8010100 B039999 2 .SCREN ,MACHINE:6-32 X 2.25,PNH,STL TK0435 ORDER BY DESCR
211-0571-00 8040000 2 .SCREN ,MACHINE:6-32 X 2.5,PNH,STL 83385 ORDER BY DESCR

-47 210-0803-00 8 _MASHER ,FLAT:0.15 ID X 0.375 0D X 0.032 12327 ORDER BY DESCR

-48 407-1838-00 1 .BRACKET ,XFMR: ALUMINUM 80009 407-1838-00

-49 166-0226-00 4 .INSUL SLVG,ELEC:0.187 ID X 1.125 L MYLAR 80009 166-0226-00

-50 384-0539-00 4 .SPACER,SLEEVE:0.75 L X 0.144 10,ALUMINUM 80009 384-0539-00

. (END ATTACHING PARTS)

-51 344-0286-00 6 .CLIP,ELECTRICAL: FUSE,SPR BRS 75915 102074

-52 131-0589-00 8 .TERMINAL,PIN:0.46 L X 0.025 SQ PH BRI 22526 48283-029

-53 346-0128-00 2 .STRAP,TIEDOWN,E:8.0 L X 0.1 W ,NYLON 80009 346-0128-00

-54 384-1136-00 12 EXTENSION SHAFT:0.95 INCH LONG 80009 384-1136-00

-55 ————— e 1 CKT BOARD ASSY:SIGNAL GEN(SEE A4 REPL)

(ATTACHING PARTS)

-56 211-0116-00 2 SCR,NSSEM WSHR:4-40 X 0.312,PNH,BRS,P0I 77900 ORDER BY DESCR

211-0008-00 6 SCREW,MACHINE:4-40 X 0.25,PNH,STL 93907 ORDER BY DESCR
(END ATTACHING PARTS)
CKT BOARD ASSY INCLUDES:

-57 131-0566-00 12 .BUS,COND:DUMMY RES,0.094 0D X 0.225L 24546 OMA 07

-58 131-0589-00 23 .TERMINAL,PIN:0.46 L X 0.025 SQ PH BRZ 22526 48283-029

-59 136-0260-02 3 .SKT,PL-IN ELEK:MICROCKT,16 DIP,LOM CL 09922 DILB16P-108T
136-0241-00 B010164 8042101 2 .SKT,PL-IN ELEK:MICROCIRCUIT,10 CONT,PCB MT 71785 133-99-12-064

-60 - 1 .SRITCH,PUSH: (SEE 5820-5830 REPL)

-61 214-0579-00 1 .TERM,TEST POINT:BRS CD PL 80009 214-0579-00

-62 276-0507-00 1 .SHLD BEAD,ELEK:FERRITE 02114 56-590-65B/38

-63 337-1417-00 1 .SHIELD,ELEC:0.55 SQ X 0.685 INCH HIGH 32436 A-1020002

-64 361-0542-00 12 SPACER,PUSH SW:0.078 L,POLYPROPYLENE 71590 PCS-078

-65 129-0573-00 4 SPACER,POST:1.6 L,4-40,AL,0.188 HEX 80009 129-0573-00

(1470 ONLY)

-66 ———— = 1 CKT BOARD ASSY:SYNC GEN(SEE A2 REPL)

-67 131-0589-00 B010100 8019999 46 .TERMINAL,PIN:0.46 L X 0.025 SQ PH BRI 22526 48283-029
131-0589-00 . 8020000 8031329 53 .TERMINAL,PIN:0.46 L X 0.025 SQ PH BRI 22526 148283-029
131-0589-00 B031330 59 .TERMINAL,,PIN:0.46 L X 0.025 SQ PH BRI 22526 48283-029
131-0993-00 8030000 4 .BUS, CONDUCTOR: SHUNT ASSEMBLY ,BLACK 22526 65474-005
131-0608-00 8030000 4 .TERMINAL,PIN:0.365 L X 0.025 BRZ GLD PL 22526 48283-036

-h8 136-0260-02 8010100 8010309 2 .SKT,PL-IN ELEK:MICROCKT,16 DIP,LON CL 09922 0ILB16P-108T
136-0260-02 B010310 4 .SKT,PL-IN ELEK:MICROCKT,16 DIP,LOM CL 09922 DILB16P-108T

-h9 136-0641-00 8010100 B010659 1 .SKT,PL-IN ELEK:MICROCIRCUIT 40 DIP 00779 1-485169-2
136-0623-00 B010166 1 .SKT,PL-IN ELEK:CMPNT,40 DIP,LON PROFILE 09922 DILB40P-108

-70 214-0269-00 8010100 8010299 1 .HEAT SINK,XSTR:0.312 DIA X 0.75 L 98978 TXD-032-75
214-1291-00 8010300 1 .HEAT SINK,XSTR:T0-5,SIL BRI PTD BLACK 05820 207SB
214-0579-00 8030000 2 .TERM,TEST POINT:BRS CD PL 80009 214-0579-00

-71 346-0130-00 8010100 B010659 1 .STRAP ,RETAINING:U/N 40 CONT MICROCKT 00779 350894-1
119-0804-00 1 OVEN ASSEMBLY: 80009 119-0804-00

-72 200-1840-00 1 .COV ASSY,OVEN: 80009 200-1840-00

. (ATTACHING PARTS)

-73 210-0586-00 8010100 8019999 2 .NUT ,PL,ASSEM WA:4-40 X 0.25,STL CD PL 78189 211-041800-00

210-0406-00 8020000 2 .NUT ,PLAIN HEX:4-40 X 0.188,BRS CD PL 73743 12161-50

. (END ATTACHING PARTS)
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Replaceable Mechanical Parts — 1470

Fig. &

Index Tektronix Serial/Assembly No. Mtr.

No. Part No. Eftective  Dscont Qty 12345 Name & Description Code Mfr. Part No.
1-74 342-0283-00 1 . INSUL ,OVEN, THRM: URETHANE FOAM 80009 342-0283-00
-75 342-0284-00 1 . INSUL ,OVEN, THRM: URETHANE FOAM 80009 342-0284-00
-76 ——— —— 1 .CKT BOARD ASSY:OVEN CONTROL(SEE RS REPL)
=77 342-0285-00 1 .. INSULATOR ,OVEN: ELECTRICAL 80009 342-0285-00
-78 344-0281-00 1 ..CLIP,SPRING:0VEN,CU BE 80009 344-0281-00
-79 210-0202-00 1 TERMINAL,LUG:0.146 ID,LOCKING,BRZ TIN PL 86928 R-373-158-2

(ATTACHING PARTS)
-80 210-0406-00 1 NUT ,PLAIN HEX:4-40 X 0.188,BRS CD PL 73743 12161-50
(END ATTACHING PARTS) :
-81 161-0033-09 1 CRABLE ASSY,PHR,:3,18 ANG,125V,92.0 L 16428 CHB393
-81.1 161-0033-39 B031765 1 CRABLE ASSY,PHR,:3,0.75MM SQ,220V,98.0 L TK1373 A25BF-X
(EUROPEAN OPTION A1 ONLY)
-81.2 161-0033-40 B031765 1 CRABLE ASSY,PHR,:3,0.75MK SQ,240V,98.0 L TK1373 A25UK-X
(UNITED KINGDOM OPTION A2 ONLY)
-81.3 161-0033-41 B031765 1 CABLE ASSY,PMR,:3,0.75MM SQ,240V,98.0 L 53109 ORDER BY DESCR
(RUSTRALIAN OPTION A3 ONLY)
-81.4 161-0033-42 B031765 1 CRBLE ASSY,PAR,:3,18 ANG,240V,98.0 L NORTH 70903 ORDER BY DESCR
AMERICA
(NORTH AMERICAN OPTION A4 ONLY)
-82 358-0161-00 1 BSHG,STRAIN RLF:U/W 0.29 DIA CBLE,STRAIGHT 28520 1147 SR-5P-4
-83 343-0298-00 2 STRAP,RETAINING:0.25 DIA CRBLE 06915 HuC-4
-84 131-0955-00 " CONN,RCPT ,ELEC:BNC, FEMALE 13511 34-279
-85 131-0955-00 3 CONN,RCPT ELEC:BNC, FEMALE 13511 31-279
(ATTACHING PARTS)
-86 210-0255-00 6 TERMINAL ,LUG:0.391 ID,LOCKING,BRS CD PL 12327 ORDER BY DESCR
(END ATTACHING PARTS)
-87 386-3653-00 B010100 B052404 1 PLATE,COVER: LINE VOLTAGE 80009 386-3653-00
386-3653-01 B052405 1 PLATE,COVER: LINE VOLTAGE 80009 386-3653-01
(ATTACHING PARTS)
-88 211-0005-00 2 SCRENM ,MRCHINE:4-40 X 0.125,PNH,STL 86060 ORDER BY DESCR
(END ATTACHING PARTS)
-89 179-2487-00 B010100 B019999 1 HIRING HARNESS:REAR PANEL 80009 179-2487-00
(1470 ONLY)
179-2619-00 B020000 B042015 1 NIRING HARNESS:CHASSIS 80008 179-2619-00
(1470 ONLY)
179-2619-01 B042016 1 WIRING HARNESS:CHASSIS TK1375 ORDER BY DESCR
(1470 ONLY)
-90 131-0621-00 13 .CONN,TERM:22-26 ANG ,BRS,CU BE GLD PL 22526 46231-000
131-0622-00 2 .CONTACT ,ELEC:28-32 ANG ,BRS & CU BE GLD PL 22526 46241-000
-91 352-0198-00 B042016 2 .HLDR,TERM CONN:2 WIRE,BLACK 80009 352-0198-00
-92 352-0199-00 1 .HLDR,TERM CONN:3 WIRE,BLACK 80009 352-0199-00
-93 352-0204-00 1 .HLDR,TERM CONN:8 WIRE,BLACK 80009 352-0204-00
198-3276-00 B010100 B019999 1 WIRE SET,ELEC: 80003 198-3276-00
.NIRE ASSY:10 WIRE RIBBON,4 INCHES LONG
-94 131-0621-00 20 ..CONN,TERM:22-26 ANG ,BRS,CU BE GLD PL 22526 46231-000
-95 352-0206-00 2 ..HLDR,TERM CONN:10 WIRE,BLACK 80009 352-0206-00
-96 175-0833-00 AR ..CRBLE,SP,ELEC:10,26 AMG STRD,PVC JKT,RBN 08261 111-2699-970
.NIRE RSSY:8 WIRE RIBBON,7 INCHES LONG
131-0621-00 16 . .CONN,TERM:22-26 ANG ,BRS,CU BE GLD PL 22526 46231-000
-97 352-0197-00 1 ..HLDR,TERM CONN:1 WIRE,BLACK 80009 352-01387-00
-98 352-0203-00 1 ..HLDR,TERM CONN:7 WIRE,BLACK 80009 352-0203-00
-99 352-0204-00 1 ..HLDR,TERM CONN:8 WIRE,BLACK 80009 352-0204-00
175-0831-00 AR ..CRABLE,SP ELEC:8,26 AWMG,STRD,PVC INSUL,RBN 08261 111-2699-971
.MIRE ASSY:4 WIRE RIBBON,4 INCHES LDNG
131-0621-00 L3 ..CONN,TERM:22-26 ANWG ,BRS,CU BE GLD, PL 22526 46231-000
-100 352-0200-00 1 ..HLDR,TERM CONN:4 WIRE ,BLACK 80009 352-0200-00
-101  175-0827-00 AR ..CRABLE,SP,ELEC:4,26 AWG,STRD,PVC JKT,RBN 08261 111-2699-954
JMIRE ASSY:4 WIRE RIBBON,3.50 INCHES LONG
131-0621-00 8 ..CONN,TERM:22-26 AWG ,BRS,CU BE GLD PL 22526 46231-000
352-0200-00 2 ..HLDR, TERM CONN:4 WIRE BLACK 80009 352-0200-00
175-0827-00 AR ..CABLE,SP,ELEC:4,26 AMG,STRD,PVC JKT,RBN 08261 111-2699-954
198-3277-00 B010100 B019999 1 MIRE SET,ELEC: 80009 198-3277-00
(1470 ONLY)
198-3938-00 B020000 1 RIRE SET,ELEC: TK1375 ORDER BY DESCR
(1470 ONLY)
.MIRE ASSY:5 WIRE RIBBON,4 INCHES LONG
131-0621-00 10 ..CONN,TERM:22-26 ANG ,BRS,CU BE GLD PL 22526 46231-000
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Fig. &
Index Tektronix Serial/Assembly No. Mfr.
No., Part No. Effective  Dscont Qty 12345 Name & Description Code Mfr. Part No.

1-102 - 352-0201-00 2 ..HLDR,TERM CONN:5 WIRE,BLACK 80009 352-0201-00

-103  175-0828-00 AR ..CABLE,SP,ELEC:5,26 ANG,STRD,PVC JKT,RBN 08261 111-2699-955

.NIRE ASSY:6 WIRE RIBBON,4 INCHES LONG
131-0621-00 12 ..CONN,TERM:22-26 ANG,BRS,CU BE GLD PL 22526 46231-000
-104  352-0202-00 2 ..HLOR,TERM CONN:6 WIRE BLACK 80009 352-0202-00
-105  175-0829-00 AR ..CABLE,SP,ELEC:6,26 ANG,STRD,PVC JKT,RBN 08261 111-2699-973
NIRE ASSY:4 WIRE RIBBON,13 INCHES LONG
131-0621-00 4 ..CONN,TERM:22-26 AWG,BRS,CU BE GLD PL 22526 46231-000
352-0169-00 2 ..HLOR,TERM CONN:2 WIRE,BLACK 80009 352-0169-00
131-1119-00 4 . .CONTACT ,ELEC:22-26 AWG,U/0 0.019 DIA PIN 22526 75374-001

-106  352-0198-00 2 ..HLOR,TERM CONN:2 WIRE,BLACK 80009 352-0198-00
175-0827-00 AR ..CABLE,SP,ELEC:4,26 AWG,STRD,PVC JKT,RBN 08261 111-2699-954
---------- 1 .NIRE ASSY:4 WIRE RIBBON,10.50 INCHES LONG
131-0621-00 8 ..CONN,TERM:22-26 ANG,BRS,CU BE GLD PL 22526 46231-000
352-0200-00 2 ..HLDR,TERM CONN:4 WIRE,BLACK 80009 352-0200-00
175-0827-00 AR ..CRBLE,SP,ELEC:4,26 ANG,STRD,PVC JKT ,RBN 08261 111-2699-954
————— e 1 .NIRE ASSY:S INCHES LONG
131-0621-00 1 ..CONN,TERM:22-26 ANG,BRS,CU BE GLD PL 22526 46231-000
131-0622-00 1 . .CONTACT ,ELEC:28-32 AWG ,BRS & CU BE GLD PL 22526 46241-000
352-0198-00 1 ..HLDR,TERM CONN:2 WIRE,BLACK 80009 352-0198-00
————— —— 1 .WIRE ASSY:3 INCHES LONG
131-0621-00 1 ..CONN,TERM:22-26 ANG,BRS,CU BE GLD PL 22526 46231-000

-107  352-0199-00 1 ..HLDR,TERM CONN:3 WIRE BLACK 80009 352-0199-00

-108  351-0104-03 1 SL SECT,DMR EXT:12.625 L,A/0 HARDWARE 06666 C-720-3

(ATTACHING PARTS)
-109 212-0004-00 8 SCREW,MACHINE:8-32 X 0.312,PNH,STL TK0435 ORDER BY DESCR
(END ATTACHING PARTS)
-110  351-0195-00 8010100 B031690 1 SLIDE,DWR,EXT:23.0 L X 1.69 06666 C719
(RACKMOUNT ONLY)
351-0195-01 B031691 1 SLIDE,DNR,EXT:N/CLOSED MOUNTING SLOTS 80009 351-0195-01
(RACKMOUNT ONLY)
-111  390-0536-00 B010100 8019999 1 CRBINET TOP:GENERATOR 80009 390-0536-00
390-0536-01 8020000 B052404 1 CRABINET TOP:GENERATOR 80009 390-0536-01
390-05356-02 B052405 1 CABINET TOP:GENERATOR,PAINTED 80009 390-0536-02
-112  214-0603-01 8 .PIN,SECURING:0.45 DIA X 0.27,ZAMAK CD PL 80009 214-0603-01
-113  214-0604-00 8 .WRASHER,SPR TNSN:0.26 ID X 0.47 0D,SST 80009 214-0604-00
-114  386-1151-00 8 .CLAMP,RIM CLENC: 83553 ORDER BY DESCR
-115  386-0227-01 8 .STOP,CLP ,RIM CL: 80009 386-0227-01
-116  441-1343-00 B010100 8019999 1 CHASSIS ,GEN:MARIN 80009 441-1343-00
441-1343-01 8020000 8052404 1 CHASSIS ,GEN:MAIN 80009 441-1343-01
441-1343-02 8052405 1 CHASSIS ,GEN:MRIN 80009 441-1343-02
210-0255-00 8020000 1 TERMINAL,LUG:0.391 ID,LOCKING ,BRS CD PL 12327 ORDER BY DESCR
385-0070-00 8020000 2 SPACER,P0ST:0.5 L W/6-32 THD THRU,AL 80009 385-0070-00
134-0026-00 B020000 3 BUTTON,PLUG:U/N 0.375 HOLE 80112 1711-M
131-0955-00 B020000 2 CONN,RCPT ,ELEC:BNC, FEMALE 13511 31-279
386-4116-01 B020000 1 PLATE,COVER: ALUMINUM 80009 386-4116-01
(ATTACHING PARTS)

211-0101-00 8020000 2 SCREN ,MACHINE:4-40 X 0.25,FLH,100 DEG,STL TK0435 ORDER BY DESCR

210-0586-00 8020000 2 NUT ,PL,ASSEM WA:4-40 X 0.25,STL CD PL 78189 211-041800-00
(END ATTACHING PARTS)

179-2620-00 8020000 B042015 1 WIRING HARNESS:CHASSIS 80009 179-2620-00
(1470 OPTION 01 ONLY)

179-2620-01 8042016 1 WIRING HRRNESS:CHASSIS 80009 179-2620-01
(1470 OPTION 01 ONLY)

198-3937-00 8020000 B042015 1 WIRE SET,ELEC: 80009 198-3937-00
(1470 OPTION 01 ONLY)

198-3937-01 8042016 1 WIRE SET,ELEC: 80009 198-3937-01
(1470 OPTION 01 ONLY)

198-3936-00 B020000 B042015 1 RIRE SET,ELEC: 80009 198-3936-00
(1470 ONLY)

198-3936-01 B042016 1 WIRE SET,ELEC: 80009 198-3936-01
(1470 ONLY)

131-0622-00 B042016 2 .CONTACT,ELEC:28-32 ANG ,BRS & CU BE GLD PL 22526 46241-000
. (1470 ONLY)

131-0792-00 B042016 2 .CONNECTOR, TERM:18-20 ANG,CU BE GOLD PL 22526 46221
. (1470 ONLY)

175-3906-00 B042016 1 CABLE ASSY,RF:50 OHM COAX,25.0 L,9-3 80009 175-3906-00
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No. Part No. Effective  Dscont Qty 12345 Name & Description Code Mfr. Part No.
1- . . (1470 ONLY)
352-0196-00 B042016 2 .HLDR ,TERM CONN:2 NIRE,BLACK 80009 352-0198-00
. (1470 ONLY)
131-0622-00 B042016 2 .CONTACT ,ELEC:28-32 AWG ,BRS & CU BE GLD PL 22526 46241-000
. (1470 ONLY)
131-0792-00 B040216 2 .CONNECTOR, TERM:18-20 AWG,CU BE GOLD PL 22526 46221
. (1470 ONLY)
198-3937-00 B020000 B042016 1 WIRE SET,ELEC: 80009 198-3937-00
(1470 OPTION 01 ONLY)
131-0622-00 B042016 2 .CONTACT ,ELEC:28-32 AWG ,BRS & CU BE GLD PL 22526 46241-000
. (1470 OPTION 01 ONLY)
131-0792-00 B042016 2 .CONNECTOR ,TERM:18-20 AWG,CU BE GOLD PL 22526 46221
. (1470 OPTION 01 ONLY)
348-0055-00 B020000 ) GROMMET ,PLASTIC:GRAY ,ROUND,0.207 1D 80009 348-0055-00
——— e 1 CKT BD ASSY:COLOR PHASE CONTR(SEE R6 REPL)
(SEE RG REPL) °
(ATTACHING PARTS)
211-0504-00 2 SCREW ,MACHINE:6-32 X 0.250,PNH,STL TK0435 ORDER BY DESCR
(END ATTACHING PARTS)
CKT BOARD ASSY INCLUDES:
——————— 1+  .GONIOMETER:3-58MHZ(SEE L9368 REPL)
. (SEE L938 REPL,1470 ONLY)
. (RTTACHING PARTS) )
210-1261-00 B020000 3 .WSHR,FLAT:0.325 ID X 0.5 0D X 0.05,NYLON 11897 167-NN-Q627
. (1470 ONLY)
210-0580-00 B020000 1 .NUT ,PLAIN,HEX:0.312-32 X 0.375,BRS NP 73743 24030-101
. (1470 ONLY)
. (END ATTACHING PARTS)
131-0589-00 8020000 45 .TERMINAL ,PIN:0.46 L X 0.025 SQ PH BRZ 22526 48283-029
. (1470 ONLY)
136-0220-00 B020000 15 .SKT,PL-IN ELEK:TRANSISTOR 3 CONTACT 71785 133-23-11-034
. (1470 ONLY)
136-0183-00 B020000 B031490 2 .SKT,PL-IN ELEK:TRANSISTOR,3 CONTACT 80009 136-0183-00
. (1470 ONLY)
136-0269-02 B020000 4 .SKT,PL-IN ELEK:MICROCIRCUIT,44 DIP 09922 DILB14P-108T
. (1470 ONLY)
131-1334-00 B020000 ] .BUS ,CONDUCTOR: 80009 131-1334-00
. (1470 ONLY)
337-0896-00 B020000 q .PLATE ,ELEC SHLD:B SWEEP CKT BD 80009 337-0896-00
. (1470 ONLY)
-117  134-0026-00 2 BUTTON,PLUG:U/N 0.375 HOLE 80112 1711-M
(1470 ONLY)
134-0026-00 q BUTTON,PLUG:U/N 0.375 HOLE 80112 1711-M
(1470 OPTION 01 ONLY)
-118  200-2008-00 1 COVER ,HOLE: 80009 200-2008-00
(1470 OPTION 01 ONLY)
(RTTACHING PARTS)
-119  220-0743-00 1 NUT,STAMPED:0.187 ID X 0.375 HEX,STL CD PL 80009 220-0743-00
(1470 OPTION 01 ONLY)
(END ATTACHING PARTS)
198-3278-00 B010100 B031923 1 WIRE SET,ELEC: 80009 198-3278-00
(1470 OPTION 01 ONLY)
198-4569-00 B031924 1 WIRE SET ,ELEC: TK1375 ORDER BY DESCR
(1470 OPTION D01 ONLY)
352-0197-00 B031924 1 .HLDR,TERM CONN:1 WIRE,BLACK 80009 352-0197-00
. (1470 OPTION 01 ONLY)
352-0202-00 BO031924 1 .HLDR,TERM CONN:6 NIRE,BLACK 80009 352-0202-00
. (1470 OPTION 01 ONLY)
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ACCESSORIES

12345 Name & Description

Mfr
Code Mfr Part Number

Fig. &
Index Tektronix Serial/Model No.
No. Part No. Eff Dscont
351-0195-00
070-2096-00

1470 TV GENERATOR

PR SLIDE,DWR,EXT:SLIDE,PAIR(SEE FIG. 1 INDEX 110)
1 MANUAL, TECH: INSTRUCTION

80009 351-0195-00
80009 070-2096-00



Section 9—1470

DIAGRAMS AND CIRCUIT DESCRIPTION

This section of the manual contains block and schematic diagrams with waveforms and circuit descriptions.

Symbols

Symbols used on the diagrams are based on ANSI Y32 2-1970 and IEEE No. 315 March 1971. Logic symbology is
based on ANSI Y32 14-1973 (IEEE Std. 91-1973). Logic symbols depict the logic function performed and may differ
from the manufacturer’s data.

Component Values

Electrical components shown on the diagrams are in the following units unless noted otherwise:
Capacitors = Valuesoneorgreaterarein picofarads (pF).
Values lessthan one are in microfarads (uF).

Resistors = Ohms (Q).

Semiconductor Types

Refer to the Electrical Parts List.

Reference Designators

The following letters are used as reference designators to identify components or assemblies on Tektronix, Inc.
schematic diagrams.

A Assembly, separable or repairable (circuit board, etc.) LR Inductor/resistor combination

AT  Attenuator, fixed or variable M Meter

B Motor P Connector, movable portion

BT Battery Q Transistor, silicon-controlled rectifier, or program-
C Capacitor, fixed or variable mable unijunction transistor

CR Diode, signal or rectifier R Resistor, fixed or variable

DH Decoupling Hybrid RT  Thermistors

DL Delay Line S Switch

DS Indicating device (lamp) T Transformer

E Spark Gap TC Thermocouple

F Fuse TP  Test Point

FL  Filter V) Assembly, inseparable or non-repairable (integrated
H Heat dissipating device (heat sink, heat radiator, etc.) circuit, etc.)

HR Heater Vv Electron tube

J Connector, stationary portion VR  Voltage regulator (zerner diode, etc.)

K Relay Y Crystal

L Inductor, fixed or variable

REV. A MAR 1977
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Color Bars Diagram <5>

This circuit provides the timing for current switching through filters to the
Chroma Modulators U505 and U535 to provide the appropriate chroma signals
as a function of the front panel switches.

Red, Green, & Blue Field Enables with Blanking;
Subcarrier, Color Bars, & Multiburst Enables.

RS i SRR ST

P

H Rate Signal. 1H, 2H,
4H, & 8H Gray Code.
Burst Gate, Burst Enable,
& Blanking Signals.

Color Bar
Luminance
to Lum Amplifier

H Rate. 1H, 2H, 4H,
& 8H Gray Code.

Multiburs
Modified '

Signal Output Amps @

Amplifies, buffers, and mixes the high frequency (chroma and multiburst) with
the sync and luminance components to generate the COMP VIDEO output

signal as a function of the front panel pushbuttons.

Blanking

Muiltik

When MULTIBURST pushbutton is pre
multiburst packets. Frequency of each
fed to the Chroma Amplifier on diagrar

fed from the MB TimingProm U704 to th
added to 55 IRE luminance, 100 IRE It

Multiburst 55 IRE
& 100 IRE Timing;
Multiburst High

Frequency

Various
Timing
Signals

Sync Diagram @

Generates all the sync signals required for driving the sync
signal output connectors. Also, provides all the timing
signals needed to drive the Signal Generator board.

A2 SYNC BOARD

BLOCK DIAGRAM
The functional block diagram for the 1470 NTSC CCTV Subcarrier
Sync & Test Signal Generator is arranged similarly to the S
physical layout of the circuit boards in the instrument.
The schematic diagram titles with their assigned
diagram numbers are placed in the blocks so you can
correlate the boards and diagrams. A brief circuit descrip-
tion is also provided in each block. The main signal lines Color B
between blocks are shown and the signals are identified. cﬁrﬂ%aa{o
High Frequency
Amplifier
Since diagrams 2 through 6 contain complex circuitry,
a detailed circuit description is provided for each of these
diagrams and placed near their respective diagram pullout
page. For example, you'll find the circuit description for
Sync diagram 2 on the back side of Power Supply diagram A
1. COMP VIDEO @ — O
Output Connectors @ —
e
Sync Signal
Output Connectors
BLACK
BURST @ —
Ot
come ©
SYNC C
O it
compr &=
BLANKING @ .
HORIZ DRIVE (G5  —
VERT DRIVE (O——=
SUBCARRIER CO—"_4
ouT C
O— e e
BURST GATE (G5 st
GEN LOCK
SIGNAL LOOP

Black Burst Killer,
30 Hz Vert Reset,
H Drive, & Gen
Lock Subcarrier

Control

Vert Drive, Vert
Timing (Window),

Gen Lock Diagram ¢ : >

Enables the 1470 Generator to color genlock to comp
video from all normal sources including most helical
video tape recorders.

Subcarrier,

& H Drive

A3 GEN LOCK BO/

Input Connectors

LT

1470

Mains Voltage
Input Connector



Color Bars Diagram @

B This circuit provides the timing for current switching through filters to the

Chroma Modulators U505 and U535 to provide the appropriate chroma signals
as a function of the front panel switches.

Red, Green, & Blue Field Enables with Blanking;
Subcarrier, Color Bars, & Multiburst Enables.

—

Color Bar Burst Gate, Burst Enable,

Chroma to & Blanking Signals. Color Bar

High Frequency Luminance
Amplifier to Lum Amplifier

H Rate Signal. 1H, 2H,
4H, & 8H Gray Code.

Signal Output Amps @

Amplifies, buffers, and mixes the high frequency (chroma and multiburst) with
the sync and luminance components to generate the COMP VIDEO output
signal as a function of the front panel pushbuttons.

H Rate. 1H, 2H, 4H,
& 8H Gray Code.

Multiburst Enabled
Modified Vertical
Blanking

DC Control Lines
& Blanking

I

Multiburst 55 IRE

When MULTIBURST pushbutton is pressed in, this circuit converts diagram 4 timing signals to
multiburst packets. Frequency of each packet is 0.5, 1.5, 2, 3, 3.6, and 4.2 MHz. These packets are
fed to the Chroma Amplifier on diagram 4. The 55 and 100 IRE luminance level timing signals are
fed from the MB TimingProm U704 to the Luminance Current Switches on diagram 4. Comp sync is

Multiburst Diagram <5>

added to 55 IRE luminance, 100 IRE luminance, and multiburst packets on diagram 4.

Signal Switching

Diagram @

Contains pushbutton switch circuitry
for selecting full field test signal
applied to the COMP VIDEO output
connectors.

& 100 IRE Timing;

Multiburst High

Frequency

Various
Timing
Signals

Generates all the sync signals required for driving the sync
signal output connectors. Also, provides all the timing
signals needed to drive the Signal Generator board.

Sync Diagram <’2>

Vert Drive, Vert
Timing (Window),
Subcarrier,

& H Drive

Black Burst Killer,
30 Hz Vert Reset,

A4 SIGNAL GENERATOR BOARD

+15V
Gen Lock Diagram @ oy
To
Enables the 1470 Generator to color gen lock to composite Circuit —15v
video from all normal sources including most helical scan Boards
video tape recorders. GND

Power Supply Diagram @

This circuit provides regulated —15V, +5V, and +15V to all
the other circuit boards. VR28 and the —15V supply are the
references for the +5V and +15V supplies. All the supplies
have short-circuit and current-limit protection.

H Drive, & Gen
A2 SYNC BOARD Contral 1 A3 GEN LOCK BOARD
;
—

A1 POWER SUPPLY BOARD

BLOCKDIAGRAM ...

FRONT

WVHd9OVIad X00719



Note:

1. For your convenience, the location of the active
components on this diagram are located approximately
as on the circuit board layout when the front of
instrument faces to your right.

2. A dark circle around the symbol for Q39, Q49, and Q59
denotes a power transistor.

continued on facing page ==
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SYNC CKT DESCRIPTION @

1470

SYNC CIRCUIT DESCRIPTION &

Purpose of Sync Circuit

This circuitry generates all the sync signals required for
driving the sync signal output connectors. It also provides
all the timing signals needed to drive the Signal Generator
circuit board.

Circuit Description

The 1470 Generator produces output signals that are
timed by either internal or external sources, as determined
by the settings of the GEN LOCK SUBCARRIER and
SYNC pushbutton switches.

Internal Reference.

The Subcarrier X4 Oscillator signal is applied from the
collector of Q248 via pin 3 of P264 to pin 11 of U998B on
the Phase Shifter board (diagram 8). U998B divides the
subcarrier frequency by two, which is then coupled
through the Black Burst Phase circuitry on diagram 8 via
pin 1 of P00, to P209 on the Sync diagram (2) and thence
to the base of Q218 in the Subcarrier Shaping circuit. The
purpose of this circuit is to change the square waves to
sine waves.

The Subcarrier X4 Oscillator signal is applied from the
collector of Q248 to pin 3 of U264 in the Subcarrier & H
Rate Counters circuit. Subcarrier-rate squarewaves are
obtained at pin 9 of U264. These squarewaves are applied
to the base of Q218 in the Subcarrier Shaping circuit. The
purpose of this circuit is to change the squarewaves to
sinewaves.

The subcarrier signal obtained from the collector
circuit of Q219 is applied to the base of Q206 in the
Subcarrier Amplifier circuit. The output of this stage (the
emitter of Q177) drives the SUBCARRIER OUT rear-panel
connectors, the Black Burst Subcarrier Modulator circuit,
the Gen Lock Demodulator circuit on diagram 3, and the
Chroma Modulators on diagram 5.

The Subcarrier & H Rate Counters are also used to
provide H-rate squarewaves at pin 14 of U265. These
squarewaves drive the 10 MHz Oscillator AFC Sampler on
this diagram (via pin 4 of P199) and the Sync Control Logic
circuitry on Gen Lock diagram 3.

The timing source for deriving the remaining elements
of the composite sync signal is the 10.069929 MHz
Oscillator Q236. The signal from this oscillator is applied
to the Two-Phase Clock U245 circuit that divides the
frequency by two, providing 5 MHz complementary
pulses at pins 5 and 6 of U245.

The 5 MHz pulses from U245 are applied to the Two-
phase Clock Drivers, which drive the Sync Generator
U201. All outputs from the Sync Generator U201 are
buffered by U162 and U164 before the signals are used to
drive other circuits.

One output from the Sync Generator U201 is H drive at
pin 33. This signal is applied via U164 to pin 6 of P199 and
then through a jJumper to pin 3 of P199 when operating the
Sync board independent of Gen Lock. The H drive signal
goes from pin 3 of P199 through C147 to the base of Q146
in the 10 MHz Oscillator AFC Sampler circuit and is
compared to an H-rate squarewave coming from pin 14 of
U265 in the Subcarriers & H Rate Counters circuit. This
subcarrier countdown H rate squarewave, which comes
from pin 14 of U265, actually goes through pin 2 of P199 to
pin 4 of P199 if a jumper is used to omit the Gen Lock
board. The signal from pin 4 of P199 is fed through CR168,
R177, and C167 to the emitter of Q156 in the 10 MHz
Oscillator AFC Sampler circuit.

A dc control voltage is applied from pin 6 of U155 in the
10 MHz Oscillator AFC Sampler circuit to varicap CR186.
This varicap controls the frequency of the 10 MHZ
Oscillator so the oscillator will be frequency- and phase-
locked to the Subcarrier X4 Oscillator.

The one shots in the Burst Position & Width Gating
circuit U138 are controlled by the setting of the Burst
Position & Width adjustment R139. This control is ad-
justed to obtain a 2.5 us burst gate width which is
equivalent to 9 cycles of burst.

The signals from the Output Drivers (U134, U136, and
U137) are set at —8 V amplitude (unterminated) by the
Output Drivers —8 V Reference U142. The Output Drivers
use the Voltage Regulator U147 as a —10 V power supply
source.

U110 combines chroma at pin 2 with the gate atpin7to
obtain a gated burst output at pin 6. Burst from pin 6 of
U110 is combined with comp blanking from pin9of U134
to obtain setup and with comp sync from pin 16 of U136.
All of these signals are combined to produce black burst
that is applied to the BLACK BURST connector J8.



External Reference or Gen Lock. Horizontal Lock:
When an external signal is applied to the GEN LOCK
connectorand the GEN LOCK pushbuttons are set to EXT,
the H out signal applied from pin 14 of U265 in the
Subcarrier & H Rate Counters to pin 2 of P199 is
disconnected by the Sync Control Logic U390 circuit on
the Gen Lock diagram. Thus, this H out signal will not be
coming in via pin 4 of P199 to the base of Q146 in the
10 MHz Oscillator AFC Sampler circuit. Instead, an H rate
externally referenced signal is applied from the Gen Lock
diagram to pin 4 of P199 to lock up the 10 MHz Oscillator
Q236. Hence, all internal sync will be locked to the
external composite sync source. (Refer to the Gen Lock
circuit description for details.)

Subcarrier Lock: With the Gen Lock circuit operatingin
the EXT mode, pin 1 of P199 is driven from a low
impedance voltage source that controls the Subcarrier X4
Oscillator. That is, this voltage source overrides the
Subcarrier Frequency Adj R248. The voltage source is a
function of the incoming subcarrier frequency plus phase
relation to the Subcarrier X4 Oscillator and adjusts the
oscillator until frequency and phase lock are achieved.
(See Gen Lock circuit description for details.)

Variable Blanking: A variable blanking circuit has been
added to the 1470 and 1474 Sync board, along with a new
Sync Generator IC. With the variable blanking circuit, the
leading edge of Comp Blanking can be adjusted from
2.2 ys to 0.6 us before the leading edge of sync. The
trailing edge of Comp Blanking can be adjusted from
9.1 us to 10.7 us after the leading edge of sync. The
leading edge of H-Drive is also adjustable from 2.2 us to
0.6 us before the leading edge of sync.

The variable blanking circuit also affects the Comp
Video where a color field is selected, and the 56 IRE setup
level of the BLACK BURST output at J-8 (diagram 2).

The jumpers P180, P190, P239, and P249 select the
variable blanking need, and R232 and R241 adjust the
blanking width. When P180 and P190 are connected pin1
to pin 2, and P239 and P249 are connected pin 2 to pin 3,
the variable blanking circuit is de-selected and there will
be no modification of any signals. When P180 and P190
are connected pin 2 to pin 3, and P239 and P249 are
connected pin 1 to pin 2, the variable blanking circuit is
selected, and the blanking timing can be modified by
adjusting R232 and R241.

The leading edge timing may be adjusted by R232, and
the trailing edge may be adjusted by R241. This will enable
the blanking width to be adjusted by varying the leading
and trailing edges of Comp Blanking with respect to the
leading edge of Sync. The leading edge of H-Drivefollows
the leading edge of Comp Blanking.

Variable Variable
Blank Blank
Select De-Select Function
P180 2-3 1-2 VARIABLE BLANK
SELECT
P190 2-3 1-2 VARIABLE BLANK
SELECT
P239 1-2 2-3 H-DRIVE DELAY
SELECT
P249 1-2 2-3 COMP BLANK DELAY
SELECT
R232 —_ —_ LEADING EDGE
(DELAY) ADJ
R241 —_ —_ TRAILING EDGE
(DELAY) ADJ
COMP BLANK |[2.2 us to 0.6 us before leading
edge of Sync
9.1 us to 10.7 us after leading
edge of Sync
H-DRIVE |2.2 us to 0.6 us before leading
edge of Sync

REV B OCT 1980
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U201 SYNC GENERATOR (Diagram <2> )

PIN IDENTIFICATION

Pin Input/Output Identification
1 Voo (+14 V) 7V to 14 V Supply Voltage

2 Input Ivs Inhibit Vertical Blanking

6 Input PAL (Gnd) PAL/PAL-M System Select

7 Input R Reset Vertical Counter

8 Input NTSC (+14 V) NTSC System Select

9 Output WND Window

10 Vss (Gnd) Ground

14 Input CLK 5 MHz Clock

18 Output 16H High Frequency Divider

19 Output 8H High Frequency Divider

20 Output 4H High Frequency Divider

22 Output 2H High Frequency Divider

23 Output H* High Frequency Divider

24 Output H High Frequency Divider

27 Input RH (Gnd) Reset H Divide

28 Input RHC (Gnd) Reset Horizontal Counter

29 Input AHD (+10 V) Advance Horizontal Drive

30 Output 20H Convergence H Timing

31 Output 15V Convergence Vert Timing

32 Output CBG Color Burst Gate

33 Output HD Horizontal Drive

34 Output CS Composite Sync

36 Output VD Vertical Drive

37 Output CB Composite Blanking

38 Output VB Vertical Blanking

39 Input AVB Advance Vertical Blanking +10 V - Advance
40 Input AHB Advance Horizontal Blanking | Gnd - Normal




Note:

1. For your convenience, the location of the active
components on this diagram are located approximately
as on the circuit board layout when the front of
instrument faces to your right.

2. (V) Vertical Rate.
Test Scope Sweep at 2 ms/DIV.
Test Scope Externally Triggered on 1470 Vert
Drive.

(H) Horizontal Rate.
Test Scope Sweep at 10 us/DIV.
Test Scope Externally Triggered on 1470 Horiz
Drive.

(DC) Voltage Control Line.
Normally Non-Repetitive.

3. A dark circle around the symbol for Q177 denotes a
metal-case transistor.
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Note:

1. For your convenience, the location of the active
components on this diagram are located approximately
as on the circuit board layout when the front of
instrument faces to your right.

2. (V) \Vertical Rate.
Test Scope Sweep at 2 ms/DIV.
Test Scope Externally Triggered on 1470 Vert
Drive.

(H) Horizontal Rate.
Test Scope Sweep at 10 us/DIV.
Test Scope Externally Triggered on 1470 Horiz
Drive.

(DC) Voltage Control Line.
Normally Non-Repetitive.

3. A dark circle around the symbol for Q177 denotes a
metal-case transistor.
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GEN LOCK CKT DESC. C

1470

GEN LOCK CIRCUIT DESCRIPTION 3>

Purpose of Gen Lock Circuit

This circuit enables the 1470 Generator to color gen
lock to composite video from all normal sources, including
most helical scan video tape machines.

The following is a summary of the operating modes.

1. Internal Sync Mode (GEN LOCK SYNC and SUB-
CARRIER switches set to INT): Gen Lock circuitry is
switched to internal mode. Both the GEN LOCK SYNC and
SUBCARRIER lights are off and the instrument operates
as a master sync generator.

2. External Sync Mode (GEN LOCK SYNC and SUB-
CARRIER switches set to EXT): Gen locks on composite
sync with burst, composite video with burst, 4 V com-
posite sync, or 2V p-p subcarrier applied to the GEN
LOCK SIGNAL LOOP input connector.

(a) With 2 V p-p subcarrier only applied, SUB-
CARRIER light turns on to indicate a subcarrier lock
condition.

(b) When an external composite sync or video with
burst is applied, both the SYNC and SUBCARRIER
lights turn on to indicate a full gen locked condition.

(c) If composite sync without burst is applied to the
instrument, the SYNC light turns on to indicate sync is
locked. SUBCARRIER light is off to indicate the
instrument is operating on internal subcarrier frequen-
cy. Burst is automatically deleted from the BLACK
BURST output signal.

(d) If composite sync is absent but burst and/or
chroma is present, both the SYNC and SUBCARRIER
lights turn off as the instrument automatically switches
to internal mode.

Circuit Description

Sync Separator U318 and Sync Control Logic U390.
External Gen Lock: The signal for gen locking the 1470
Generator is applied to the rear panel GEN LOCK SIGNAL
LOOP connectors J6 or J7. This signal should be a
standard signal; that is, terminated if it is not looped
through to a termination. The signal is fed to pin 16 of the
Sync Separator U318. The purpose of U318 is to strip
composite sync off of the video and AGC the sync signal.

REV. A MAR 1977

Stripped composite sync is applied from pin 5 of U318
to pin 5 of U390. The purpose of U390 is to determine
which composite sync (internal or external) is to be used.

Assume that GEN LOCK SYNC pushbutton S496 is set
to EXT. CR485 reverse biasesanda+2 V highis applied to
pins 9 and 10 of U419, causing a low to occurat pin 8. This
low is applied to pins 1,2,and 13 of U390 and therefore the
output at pin 3 is high. This condition allows the stripped
composite sync applied to pin 5 of U390 to go through
U390 to pin 6 and on to pin 9.

Since the GEN LOCK SYNC pushbutton S496 is set to
EXT, which causes a low to be applied to pin 13 of U390,
pin 11 is high, and this level is applied to pin 10. As a result,
stripped composite sync derived from the external source
passes through U390B and U390C to U390C pin 8. From
pin 8 of U390C, this signal is applied to the base circuit of
Q314 and also ac coupled to pin 1 of U331.

Sync Control Logic U390. Internal Sync: If the GEN
LOCK SYNC pushbutton is set to INT, the opposite
conditions as compared to EXT occur. Pins 1, 2,and 13go
high. The signal applied to pin 5 is turned off so there is no
output at pin 8. Since pin 13 is high, the internal H rate
signal applied to pin 12 goes to pin 11 which is connected
to pin 10. Pin 9 of U390 is high due to pin 4 going low so the
signal on pin 10 appears at pin 8. Hence, there is an
internal H rate signal present at pin 8 of U390.

The purpose of the internal H rate signal at pin 8 of U390
is to generate a burst gate.

Vertical Pickoff Ampl and Vert Integrator. In the EXT
GEN LOCK mode, Q314 and Q313 amplify the stripped
composite sync signal and apply it to the Vertical
Integrator (Q363 and Q364). This circuitis a peak detector
that determines where the vertical interval is by the ratio of
the H sync rate to serration rate. For block sync, it is the
ratio of sync to block sync. The output at the collector of
Q364 is a negative-going vertical rate signal applied to pin
2 of U464.

U464, U421, and Q464. With a vertical rate signal
applied to pin 2 of U464A and a horizontal drive signal
applied to pin 3, U464A uses the horizontal drive signal to
line latch and field select the 60 Hz vertical signal. At the
output (pin 6 of U464A) there is a 30 Hz rate, positive-
going pulse.



The 30 Hz rate signalis applied to pin 2of U421A, adual
one shot. The first half of U421 is a delay circuit for
developing a reset pulse; the second half of U421 controls
the width.

U421B output (pin 12) is a 3.5 V negative-going 30 Hz
rate signal that is applied to the base of Q464. The purpose
of Q464 is to convert the 3.5 V signal to +15 V for resetting
pin 7 of U201, which is the Sync Generator on diagram 2.
To getto pin 7, the 15 V reset signal is fed through pin 5 of
P399 and pin 5 of P199 to U201.

0.5 H Pulse Deletion & Horiz Delay U331. In EXT GEN
LOCK mode of operation, the stripped sync from pin 8 of
U390 is ac coupled through C320 to pin 1 of U331A. The
purpose of U331A (a one shot) is to provide horizontal
delay with respect to external sync. This delay is ad-
justable by means of Horiz Delay adjustment R331;
adjustment range is approximately £2 us.

U331B is also a one shot. This half of U331 ensures that
the output at pin 5 is H rate and not 2 H; that is, 0.5 H
duration pulses are deleted. Pin 12 output is an H sync
signal that is referenced to the external signal source.

H Squarewave Generator U361B. External Gen Lock:
The gen lock H delay pulse at the output (pin 13) of U331 is
applied to pin 9 of U361B, the H Squarewave Generator.
The purpose of U361B is to make the signal square.
Hence, the output at pin 12 of U361B is a squarewave
referenced to the external signal.

U361A. Internal Sync: This circuit modifies the burst
gate applied to Q345. Modification comes from pin 13 of
U361 through CR335 and R342 to ensure that burst is
short; just burst width and no more.

Q300 and Q320. These two transistors are connected as
a one shot that generates a gate across burst. This gate is
referenced to the external signal source applied to the
GEN LOCK SIGNAL LOOP connector. This signal is used
to gate only the burst into the demodulators (U365 and
U366).

Q383 and Q384. The H sync signal from pin 120fU331B
is ac coupled through C382 to the base of Q383. Tran-
sistors Q383 and Q384 are connected as a one shot that
generates another burstgate, which will be used to turn on
Burst Samplers Q412 and Q417.

U461 and U464. AFC Blanking for Tape Dropout. In
EXT GEN LOCK mode of operation, the window vertical
timing signal from pin 10 of U162 (on the Syncdiagram) is
applied through pin 8 of P140 and single pin connector

P461 to pin 2 of U461A. U461 consists of two one ghots.
The trailing edge of the window vertical timing signal is
used to trigger pin 2 of U461A. This half of U461 has an
AFC Blanking Delay adjustment (R491) to control the
position of the AFC blanking signal that is present at the
output (pin 13). R491 adjustment range is sufficient to
position the AFC blanking signal from several lines before
to several lines after vertical sync.

The delayed AFC blanking signal is applied frompin13
of U461 to pin 9, the other half of U461. The trailing edge of
the signal triggers pin 9. This half of U461 sets the width of
the AFC blanking signal by means of AFC Blanking Width
control R492. The output signal at pin 5 of U461B is
applied to pin 12 of U464B for line latching the 60 Hz
trigger. The output (pin 8) is a negative-going AFC
blanking signal.

Subcarrier Amplifier Q346 and Q347. In EXT GEN
LOCK mode, the subcarrier signal or composite video with
burst, or composite sync with burst, for gen locking the
1470 Generator, is applied to the GEN LOCK SIGNAL
LOOP connectors J6 or J7. The signal is applied through
C315, R317, and subcarrier filter (C318, L317) to the
emitter circuit of Q346. Q346 and Q347 with associated
circuitry are the Subcarrier Amplifier. The subcarrier
signal, including burst or any other signal that has
subcarrier on it, will appear at the collector of Q347. This
signal is ac coupled to the emitter of Q345 when Q345 is
turned off.

Q345, Q336, and U329. External Gen Lock: Q345 is a
clamp and is normally on exceptduring burst time. During
burst time, Q345 is turned off by the burst gate applied to
its base. Hence, burst appears at the emitter of Q345
during burst time only and is coupled through R354 and
C355 to pin 4 of Demodulators U365 and U366.

The burst signal at the emitter of Q345 is applied
through R337 and C335 to the base of Q336. Transistor
Q336 isanamplifier thathas a 3.58 MHz resonant circuitin
its collector. When 3.58 MHz is applied to the base of
Q336, the signal is amplified and is present at the collector.
This amplified burst signal is rectified through CR326 and
C326. Then, the rectified burst signal is applied to pin 5 of
U329B, and operational amplifier comparator.

Approximately 0.1 V is applied to pin 6 of U329B when
CR327 is reverse biased. Assuming this condition,
whenever pin 5 of U329B goes above 0.1 V due to the
presence of rectified burst, pin 7 goes positive to about
113 V and reverse biases CR448. This condition allows
external control of the Subcarrier X4 Oscillator located on
the Sync diagram.
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Q438. External Gen Lock: Continuing from the
previous description of U329B and CR448, Q438 turns on
when external burst is present. Thus, this FET is an
automatic internal-external switch for subcarrier. The
output of Q438 is applied to the SUBCARRIER pushbutton
switch S497.

If subcarrier or burst is absent when sync is present at
the GEN LOCK SIGNAL LOOP connector, then the
voltage on pin 5 of U329B will be lower than pin 6. Pin 7 of
U329B will go to —13 V or —14 V and will turn on CR448.
As a result, Q438 turns off and therefore the circuit will
automatically switch to internal control.

If sync is missing but burst and other subcarrier type of
signals are present, pin 1 of U329A goes negative and
automatically switches the internal-external sync circuitry
to internal. In addition, Q338 base goes negative and the
collector goes positive. This positive signal connects
CR327 to R307 and pin 6 of U329B. The voltage divider
between R339 and R307 places a voltage on pin 6 that will
be more positive than the voltage on pin 5. That is, the
subcarrier component of the signal being rectified by
CR326 and C326 does not cause pin 5 to exceed the
positive voltage on pin 6. Therefore, pin 7 will be low
(approx. —13 V) and the circuit remains in the internal
subcarrier mode.

There is one condition when the preceding situation is
reversed. Thatiswhen 1.5 V or more of external subcarrier
is applied to the GEN LOCK SIGNAL LOOP connector. In
this case, the high amplitude subcarrier signal, when
rectified by CR326 and C326, causes pin 5 of U329B to go
more positive than pin 6 even though pin 6 is at its most
positive level. This condition causes pin 7 to go high
(approx. +13 V) and the instrument gen locks to the
external subcarrier signal. 1.5 V or more of subcarrier is
also high enough amplitude to preventsubcarrier, froman
unterminated color bar without sync for example, from
gen locking the instrument. The objective is to recognize
1.5 V or more subcarrier and gen lock on it for external
reference subcarrier lock.

Demodulators U365 and U366. External Gen Lock:
Assume proper sync with burst is applied to the GEN
LOCK SIGNAL LOOP input connector. A burst of sub-
carrier will be present at the emitter of Q345 at burst time.
This signal is coupled through R354 and C355 to pin 4 of
Demodulators U365 and U366. U365 is R-Y; U366 is B-Y.
Subcarrier is applied to pin 8 of both units. For U366 the
subcarrier comes from the Sync diagram; for U365 the
same subcarrier is shifted 90°. These subcarrier signals
are compared with incoming burst, and the output during
burst time is a voltage that varies as a function of the
difference frequency and phase.

The two voltages at pin 9 of each of the demodulators
are filtered through L394 and L397, and are appliedto the
emitters of Q404 and Q408. The signal at the emitters of
these transistors is ac coupled to Sync Clamps Q405 and
Q406. These clamps operate during sync time to ensure
that any residual subcarrier is clamped out before the
Burst Samplers Q412 and Q417 are turned on for burst.
Shortly after sync time, the Burst Samplers turn on via the
burst gating transistors Q383 and Q384.

The R-Y and B-Y signals from Q412 and Q417 are
applied to Burst Gen Lock Detector U434A & B. These
signals cause a varying output voltage to occur as a
function of the relationship of the two frequencies. Pin 1 of
U434B is applied to the automatic internal-external
switching FET Q438. Assuming Q438 is turned on and the
SUBCARRIER switch S497 is set to the EXT position, the
varying voltage is applied via pin 1 of P399 to pin 1 of P199
on the Sync diagram. This voltage controls the Subcarrier
X4 Oscillator on the Sync diagram.

When the control voltage sets the frequency of the
Subcarrier X4 Oscillator such that the subcarrier applied
to Demodulators (U365 and U366) has the proper
relationship to the externally-referenced burst applied to
the demodulators, then the output (pin 1 of P399) will stay
in a locked condition. The R-Y voltage at pin 7 of U434B is
positive in the locked condition and this is Indicated via
Q446 turning on which turns on the GEN LOCK SUB-
CARRIER indicator light DS495.

Assume there is a loss of external burst or sync. This
condition causes CR448 to turn on, Q438 turns off, and a
low is applied through R447 to the base of Q446. This low
overrides any signal on pin 7 of U434B and therefore turns
off GEN LOCK SUBCARRIER light DS495 and leaves it
off. The low applied through R447 is also applied through
the EXT contacts of S497 to pin 4 of P379. The purpose of
this dc level is to delete burst on the black burst signal
available at the BLACK BURST connector.

U419. This integrated circuit determines the
characteristics of the H drive out signal going to the
10 MHz Oscillator AFC Sampler circuit.

In the external gen lock mode, the output of pin 11 of
U419 is an H drive output that is referenced to the external
signal. This H drive signal is applied to Q146 in the
Horizontal AFC Sampler circuit on the Sync diagram. The
signal may contain two blank areas that are associated
with the activation of the block sync blanking and/or tape
dropout blanking.

In the internal sync mode, the outputat pin 11 0of U419is
the same H drive signal as the one coming from pin 6 of
P399.

continued on facing page ==



U449, Q460, and DS494. U449 determines the source of
the H out (Horiz AFC Ramp). In external gen lock mode,
pins 1 and 13 of U449 will output to pin 4 of P399 an H rate
squarewave derived from an external source.

U449B determines the time relationship of internal and
external H to decide whether sync external lock should be
indicated by SYNC light DS494. Assume the instrument is
gen locked to the external signal, pin 4 of U449B goes
high, the emitter of Q460 goes positive, and this dc level is
inverted by U449C. DS494 turns on to indicate the
instrument is gen locked.

In the internal sync mode, pins 1 and 13 of U449 will
output to pin 4 of P399 the H input from the subcarrier
countdown signal on pin 2 of P399. The SYNC light DS494
turns off as follows:

Pin 4 of U449B goes low, the emitter of Q460 goes
negative, pin 10 of U449C goes high, and DS494 turns off.

Gen Lock Switching Logic

The following describes the logic for the signals going
in and out of P399, pins 2, 3, 4, and 6.

Internal Sync Mode. The objective is to electronically
connectpin2topin4 of P399, and to connectpin6topin 3.
The description that follows starts with pins 2 and 4.

The signal at pin 4 of P399 is the H out (Horiz AFC
Ramp). This squarewave is used to generate a sampling
ramp for the AFC Comparator Q146 on the Sync diagram.
The output of Q146 is applied to Q156, compared to
another signal, and then applied to U155. The output of
U155 is applied to the 10 MHz Oscillator Q236, which is
the primary oscillator driving the Sync Generator U201 to
obtain H lock.

The objective is to compare the two signals applied to
Q156. The difference signal at the output of Q156 is
applied to U155, whose output is used to change the
10 MHz Oscillator frequency until its counted-down H,
which is called the horizontal drive, is the same frequency
and phase as the counted-down subcarrier. Then, the
signals lock together. The following describes how this is
achieved.

Pin 2 of P399 signal is an H rate squarewave that is
counted down from the Subcarrier X4 Oscillator by
dividing by 2 to get 7.159090 MHz and then divided by 455
to obtain 15,734.263 Hz. This is the H rate signal used as
the internal sync reference.

The signal at pin 2 of P399 is connected to pin 2 of
U449A. If pin 30of U449A is high, then pin 1 of U449A has an
output that follows the H rate signal on pin 2. This H rate
signal is applied to pin 4 of P399 to satisfy the requirement
of electronically connecting pin 2 of P399 to pin 4 and
supplying a sampling signal to Q156 in the 10 MHz
Sampler circuit.

Now it is necessary to electronically connect pin 6 of
P399 to pin 3. The signal on pin 3 is the other signal
required to drive the 10 MHz AFC Sampler circuit. The
signal on pin 6 of P399 isan H drive signal that comes from
pin 33 of Sync Generator U201 and originates from the
10 MHz Oscillator whose output is counted down.

Pin 6 of P399 H-drive signal goes to pin 4 of U419B. If
pin 5 is high, then the H drive signal appears at pin 6 of
U419B and at pin 12 of U419D. If pin 13 of U419D is high,
the H drive signal will be atpin 11, where itis applied to pin
3 of P399 to satisfy the other requirement of electronically
connecting pin 6 of P399 tc pin 3 and supplying asignalto
Q146 in the 10 MHz AFC Sampler circuit.

The following describes the remaining logic that oc-
cursatU419. Assume the GENLOCK SYNC switch S496 is
set to INT and the Block Sync jumper P419 is set to the
Normal (non-block sync) position. This jumper connec-
tion causes pin 1 of U419A to be low (grounded).
Regardless of the level on pin 2 of U419A, pin 3 of U419A
and pin 13 of U419D will be high.

At the same time (assuming S495 is set to OFF), the
level at pin 5 of U419B is high, allowing the H drive signal
on pin 4 to appear at pin 6 of U419B and pin 12 of U419D.
Since pin 13 is high, the H drive signal will appear at pin 11
of U419D and at pin 3 of P399 to satisfy the internal sync
requirement.

Since the GEN LOCK SYNC switch S496 is also set to
INT, a low is applied through CR485 to pin 2 of U419A.
However, since pin 1 of U419A is grounded, pin 3 will
remain high regardless of the levelon pin 2. Thus, the high
on pin 3 of U419A causes pin 13 to be high as described
earlier.

Block Sync. External Sync Mode. When the Block Sync
jumper P419 is placed to the block sync position and the
GEN LOCK SYNC switch S496 is set to EXT, aninverted V
drive signal is applied to pin 1 of U419A during the vertical
blanking interval and a high is placed on pin 2 of U419A,
causing pin 3 of U419A to go low. This low is applied to pin
13 of U419D and will preventthe H drive signal on pin 12 of
U419D from reaching pin 13. As a result, the Hdrive signal
is turned off during the block sync interval. Thus, the
10 MHz AFC Sampler will also be turned off during this
time.
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If the GEN LOCK SYNC switch S496 is set to INT while
jumper P419 is set to Block Sync, the inverted vertical
drive signal will not appearat pin 3 of U419A because pin 2
is low. However, the H drive signal is allowed to pass
through U419D to pin 3 of P399. The objective is to inhibit
block sync AFC blanking when operating the instrument
in the internal sync mode.

AFC Dropout Blanking. External Sync Mode. Assume
the AFC Dropout Blanking switch S495is setto ON. The H

1470

drive signal will be blanked at pin 6 of U419B during the
interval set by the AFC Dropout Blanking Delay R491 and
Width R492 adjustments. Hence, the Hdrive outapplied to
pin 3 of P399 is blanked to shut off the 10 MHz AFC
Sampler during this adjustable blanking interval.

Pins 3 and 11 of U461 are pulled low when GEN LOCK
SYNC switch S496 is set to INT, thereby shutting off the
AFC Dropout Blanking circuit.
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Note:

1. For your convenience, the location of the active
components on this diagram are located approximately
as on the circuit board layout when the front of
instrument faces to your right.

2. Option 1 instruments do not have a Gen Lock circuit
board.

3. (V) Vertical Rate.
Test Scope Sweep at 2 ms/DIV.
Test Scope Externally Triggered on 1470 Vert
Drive.

(H) Horizontal Rate.
Test Scope Sweep at 10 us/DIV.
Test Scope Externally Triggered on 1470 Horiz
Drive.

(DC) Voltage Control Line.
Normally Non-Repetitive.
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SIGNAL OUTPUT AMPLIFIERS CIRCUIT DESCRIPTION @

Purpose of Signal Output Amplifiers

Amplifies, buffers, and mixes the high frequency
(chroma and multiburst) with the sync and luminance
components to generate the COMP VIDEO output signal
as a function of the front panel pushbuttons.

Circuit Description

Lum Timing Prom U682. The Luminance Timing Prom
U682 receives its timing signals from pins 6 through 10 of
P699. The outputs of U682 provide the horizontal timing
necessary for developing the luminance signals. A
modified vertical blanking signal is used to turn pin 15 of
U682 on and off to produce a regenerated composite
blanking signal at pin 9 of U682. This regenerated signal
has both vertical and horizontal blanking information that
is used as a driving signal throughout the instrument.

There is another composite blanking signal coming in
at pin 5 of P689. This signal comes from the Sync diagram
and its timing is slightly different. This signal is mainly
used on the Color Bar diagram to provide a different
blanking width for the color field signals.

Luminance Switching and APL Logic. The transistors
located vertically in the center of the diagram are current
switches. Using comp sync switching transistor Q656 as
an example, 0.6 V is applied to the base of Q656 and this
voltage is set by Q658. Comp sync is applied from pin 3 of
P689 to pin 3 of U676 and becomes inverted at pin 4 of
U676. When pin 4 of U676 is high, CR656 conducts and
Q656 is off. When pin 4 of U676 goes low, CR656 is back
biased, and Q656 turns on to apply its current through the
Luminance Filter stage to the Luminance Amplifier.

Another common signal is setup, which is provided by
switching transistor Q652. There are three diodes (CR679,
CR666, CR668) in Q652's emitter circuitthat decide which
signals should have setup and which ones should not. If
any one of these diodes are forward biased, setup will be
removed from the signal.

The five step staircase is generated by Q644, Q646,
Q648, Q650, and Q651. Each stepis generated by adding a
sum of current that is the same as in the previous step. The
horizontal timing signals for the staircase come from the
Luminance Timing Prom U682. These timing signals turn
on Q651’s current and leave it on while Q650, Q648, Q646,
and Q644, in that order, turn on. The sum of the currents
equals 100 IRE or 20 IRE times five.

@

The current to all five of the staircase switching
transistors is gated by a common line that is connected to
diodes CR644, CR664, CR648, CR665, and CR651. These
diodes all connect back to pin 6 of U676, an inverter. Pin 5
of the inverter connects to pin 11 of U678, a divide-by-five
counter. When the STAIRCASE APL pushbutton switch is
set to MED, a full field staircase signal is generated.

Full field staircase is obtained by holding pins 6 and 7 of
U678 low and pins 2 and 3 high. This condition shuts off
U678 and pin 11 of U678 is held high. This high level
causes CR654 to conduct and turn off Q654. The high at
pin 11 of U678 is also applied to inverter U676C. The
inverted signal at pin 6 is applied to the common line for
the diodes. The common line is held low and this allows
the staircase switching transistors to generate the full field
staircase signal. This completes. the description for the
MED APL mode of operation.

When the STAIRCASE APL pushbutton is set to LOW
APL, the circuit operation is the same as for MED APL
except pins 6 and 7 of U678 are held high. This enables
U678 to run and therefore the output at pin 11 goes up and
down. It will stay down for four lines and up for one line.
Thus, four out of five lines of the LOW APL signal will be at
0 IRE and one out of five lines will be the staircase.

If the STAIRCASE APL pushbutton is set to HIGH APL,
U678 runs the same as for LOW APL. CR655 is off due to
the setting of the HIGH APL pushbutton. This allows
CRe667 and CR654 to control Q654 current. CR667
provides proper blanking for 100 IRE APL and CR654
controls the divide-by-five switching. Thus, four out of five
lines will be atthe 100 IRE level and one out of five lines is a
staircase.

Window transistor Q643 is a current source that
provides 100 IRE units of white when the current from
R663 is allowed to flow through Q643. This is ac-
complished when the WINDOW pushbutton is pressed in
to provide a low at the anode of CR674, turning it off.
Horizontal timing is derived from pin 6 of the Luminance
Timing Prom U682. This signal is brought through U672C
to CR673. Window vertical timing is derived from the Sync
board and applied to CR663. Blanking is applied from pin 9
of U682 to CR675.

To obtain a full line width window signal, the WINDOW
and either the GREEN or BLUE pushbuttons must be
pressed in. The GREEN or BLUE pushbuttons shut offthe
horizontal timing information applied to CR673 so the
window is full line width.



Convergence switching transistor Q642 is described
next. If all diodes in the emitter circuit of Q642 are back
biased, Q642 turns on and R642 supplies current through
Q642, thus generating the +69.5 IRE amplitude signal. To
reverse bias the dindes at the appropriate time, the
following occurs. A convergence enable is applied to
CR672 when the CONVERGENCE pushbutton is pressed
in. Pin 9 of U682 feeds a composite blanking signal to
CR662.

An additional signal is needed to generate a crosshatch
pattern. This signal is the horizontal and vertical signal
that is applied from pin 6 of U672 through CR643. No
signals are passed through CR642 and CR661 because
pins 11 and 3 of U672 are low.

Horizontal lines are generated under the same con-
ditions as the crosshatch except pin 3is allowed to apply a
convergence vertical signal through CR661. Vertical lines
are generated in a similar manner. Pin 3is low and pin 11 is
allowed to apply a horizontal signal through CR642.

Dots are generated the same as a crosshatch except
pins 11 and 3 of U672 are allowed to apply a convergence
horizontal signal through CR642 and a convergence
vertical signal through CR661.

Multiburst white level is generated by allowing Q640
and Q641 to conduct by applying a low to the anodes of
CR640 and CR660 during the 100 IRE interval. The 55 IRE
level set by Q641 plus the 45 IRE level set by Q640 make a

total of 100 IRE. After the white timing interval ends, Q640
shuts off, leaving Q641 turned on to setthe 55 IRE level for
the multiburst packets. The multiburst signal already has
blanking and all other necessary timing supplied by the
multiburst circuitry on diagram 6.

Lum Filter, Lum Amplifier, and High Freq Amplifier. All
the signals from the Luminance Switching transistors go
to a common point; namely, the emitter of Q636, which is
the input to the luminance filter. This filter controls the
luminance rate of rise to approximately 150 ns as the
signal goes to the emitter of Q634. Transistor Q634 is the
input to the Luminance Amplifier stage and the output is
the emitter of Q625.

The Luminance Amplifier stage has DC Level R637 and
Luminance Gain R626 adjustments for the signal applied
to the COMP VIDEO J1 and J2 connectors.

R601 brings in the chroma signal from the Chroma
Output Filter on diagram 5. R739, located on diagram 6,
brings in the multiburst signal from the Sinewave to
Triangle Shaper on diagram 6. R615 is the High Freq Ampl
Gain adjustment and is used to adjust chroma gain.
Adjustment of R615 affects multiburst gain; therefore, if
R615 is adjusted, it will also be necessary to adjust MB
Gain R738 which is located on diagram 6.

The outputs of the High Frequency Amplifier and
Luminance Amplifier are resistively mixed and applied to
the COMP VIDEO J1 and J2 connectors.



Note:

1. For your convenience, the location of the active
components on this diagram are located approximately
as on the circuit board layout when the front of
instrument faces to your right.

2. (V) Vertical Rate.
Test Scope Sweep at 2 ms/DIV.
Test Scope Externally Triggered on 1470
Vert Drive.

(H) Horizontal Rate.
Test Scope Sweep at 10 us/DIV.
Test Scope Externally Triggered on 1470
Horiz Drive

(DC) Voltage Control Line.
Normally Non-Repetitive.

3. A dark circle around the symbol for Q615 and Q625
denotes metal-case transistor.
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COLOR BARS CIRCUIT DESCRIPTION <>

Purpose of Color Bars Circuit

This circuit provides the timing for current switching
through filters to the Chroma Modulators (U505 and U535)
which provide the appropriate signals as a function of the
front panel switches.

Circuit Description

Logic Switching U596 and U593. Starting at the right
side of the Color Bars diagram, the purpose of U596C is to
provide an H rate divided-by-five signal atits output, pin 8,
when either the LOW or HIGH APL STAIRCASE pushbut-
tons are pressed in. U596A and U596B determine when a
narrower blanking signal will be used. Narrower blanking
is needed during full color field signals to allow for the
decay of chroma at the end of the horizontal line.

Pin 13 of U593 provides chroma for the linearity signal
when the SUBCARRIER pushbutton switch S830is press-
ed in. Pin 1 of U586 provides horizontal timing information
to pin 2 of U593 for the linearity subcarrier signal.

Generating Color Bars. A color barenable dc level from
the COLOR BARS pushbutton S823 is applied to pin 11 of
U583. When this switch is pressed in, the dc level is low
and the color bar signal is turned on. The low that is
applied to pin 11 of U583 is mixed with the blanking signal
applied to pin 12 of U583 to produce a color bar enable
signal at pin 11 of U572 and pin 11 of U578. This signal
enables Color Bar Counters U572 and Luminance
Counter U578 to count.

The color bartiming clock signal is applied from pin 3 of
U586 to pins 8 and 9 of U583. This signal is inverted by
U583C and drives the clock input of Luminance Counter
U578 (via U574, pins 5 and 1) and the Chrominance
Counter U572. In addition to the color bar timing clock
signal, there is a horizontal blanking signal applied from
pin 2 of U586 to pin 12 of U583. This signal has vertical
blanking combined with it because U586 is blanked with a
modified vertical blanking signal applied to pin 15. The
signal at pin 2 of U586 is used for proper blanking of the
color bars.

Pins 15, 1, and 10 of the Luminance (U578) and
Chrominance (U572) Counters are normally held high.
These highs preload the counters in the state that
produces color bars. The clock pulses from pin 10 of U583
are applied to pin 14 of U572 and also to pin 5 of U574, a
one shot. U574’s output on pin 1 is applied to the clock
input (pin 14) of Luminance Counter U578. The purpose of
U574 is to provide a delay for the luminance so that it will
match chrominance timing.

With chroma enable applied to pin 11 of both counters
(U572 and U578), with clock puises applied to pin 14, and
with pins 15, 1 and 10 set high, U572 and U578 start
counting at the beginning of the line. Counted outputs are
obtained at pins 3,2 and 6 of U572 and U578. The outputs
drive the following current switches: Q543, Q544, Q545,
Q547, Q549, Q550, and Q552. These transistors switch
currents through the appropriate R-Y Input Filter and B-Y
Input Filter to the Modulator (U505 and U535) inputs.

Q554, Q556, Q558, and Q559 are the Color Bar
Luminance Amplitude Current Switches whose currents
are summed in the Luminance Amplifier on diagram 4.

The modulators (U505 and U535) use the chroma
applied to pin 7 of U505 and pin 8 of U535 to mix with the
switching signals coming from the R-Y and B-Y Input
Filters. The chromathatis applied to pin 8 of U535 is phase
shifted 90° through the network consisting of C527, L527,
and C517. This 90° phase chroma is applied to pin 7 of
U505. Modulator U505 takes the R-Y current switching
signal and modulates it at the 90° phase to produce R-Y
chroma.

The R-Y and B-Y chroma signals are mixed in T517 and
then filtered in the Chroma Output Filter, consisting of
L508 and L518 with their associated capacitors, to
produce chrominance only. This chrominance signal is
applied through R845 to the emitter circuit of Q603 in the
High Frequency Amplifier stage on diagram 4.

Generating Color Fields. Pins 15,1 and 10 at U572 and
U578 are held low by their respective COLOR FIELD
pushbuttons. (U820 on the Signal Switching diagram 7
locks out the color fields if any of the other test signal
pushbuttons are pressed. Test signals take precedence
over selection of color fields.)



Note:

1. For your convenience, the location of the active
components on this diagram are located approximately
as on the circuit board layout when the front of
instrument faces to your right.

2. ALL WAVEFORMS WITH COLOR BARS ON.
(V) Vertical Rate.
Test Scope Sweep at 2 ms/DIV.
Test Scope Externally Triggered on 1470
Vert Drive.

(H) Horizontal Rate.
Test Scope Sweep at 10 us/DIV.
Test Scope Externally Triggered on 1470
Horiz Drive.

(DC) Voltage Control Line.
Normally Non-Repetitive.
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MULTIBURST CKT DESC. @

1470

MULTIBURST CIRCUIT DESCRIPTION >

Purpose of Multiburst Circuit

When the MULTIBURST pushbutton is pressed in, the
Multiburst circuit changes the signals from the Signal
Output Amps (diagram 4) circuit to multiburst packets.
Frequency of each packet is 0.5 MHz, 1.5 MHz, 2.0 MHz,
3.0 MHz, 3.6 MHz, and 4.2 MHz. These packets are fed to
the Chroma Amplifier on diagram 4.

The 55 IRE and 100 IRE luminance level timing signals
are fed from the MB Timing Prom U704 to the Luminance
Current switches on diagram 4. Comp syncis added to the
55 IRE luminance, 100 IRE luminance, and multiburst
packets on diagram 4 to complete the formation of the
composite multiburst signal.

Circuit Description

MB Timing Prom U704 and MB Freq Current Switches.
The signals from the Sync board (diagram 4) called H
Rate, H Rate Gray, 2 H Gray, 4 H Gray, and 8 H Gray are
timing signals using the Gray code to drive MB Timing
Prom U704. The regenerated comp blanking signal
applied to pin 15 of U704 is the multiburst enable signal.
This signal is present when MULTIBURST pushbutton
S824 is pressed in.

The output signals from U704 perform the functions
that follow. Pins 7 and 9 set the multiburst 55 IRE and 100
IRE level timing. These are switching signals that go from
+5 V to ground and they are applied to diagram 4. Pins 2
through 6 are switching signals applied to MB Frequency
Current Switches Q706, Q725, Q723, Q722, Q721, and
Q702. These current switches provide a step voltage to the
base of Q724 to eventually develop the multiburst frequen-
cy changes. Pin 1 of U704 is the multiburst timing signal,
which is a series of pulses that turn MB Start-Stop Q738 on
and off for controlling the duration of the multiburst
packets.

MB Start-Stop Q738. The multiburst timing signal at pin
1 0f U704 turns on Q728 when the signal is positive. Q728
turns on Q738, which turns on Q726 and Q770 through
CR735 and CR780 respectively. With Q726 and Q770
turned on, the Triangle Integrator & Driver (Q760 and
Q761) stops generating triangles and MB Center Level
adjustment R734 sets the clamp dc level between mul-
tiburst packets.

When the multiburst timing signal at pin 10of U704 goes
low (to 0 V), the opposite occurs. The signal turns off Q728
which turns off Q738. CR735, CR780, Q726,and Q770turn
off. Q760 and Q761 start generating the triangle signal.
This is the complete cycle describing how Q738 controls
the stop and start of a multiburst packet. The remaining
packets are controlled the same way.

Down Volts Staircase Q724 and Voltage to Current
Converter Q732. The step voltage applied to the base of
Q724 starts atapproximately +14.5 V and goes negative to
about +8.5 V. At the emitter of Q724, the step voltage goes
from approximately +14.5V to +7.9 V. This voltage is
applied to both bases of Q732 in the Voltage to Current
Converter circuit. Q732A converts the voltage to current
for application through the Current “OR” Switch (Q710,
Q720) and Current Mirror U740 to the Triangle Integrator
& Driver (Q760, Q761).

Current “OR” Switch (Q710, Q720), Current Mirror
U740, Triangle Integrator & Driver (Q760, Q761), MB
Center Clamp Q770, Triangle Output Current Source
Q783, Triangle Output Q784, Triangle Driver Current
Source Q772, and *+Feedback Peak Detector & Clipper
(Q741, Q742). All of these circuits except Q770 formaloop
when positive- and negative-going triangle ramps are
being generated.

Q770 controls the period of time that Q760 and Q761
are generating the triangle signal. This signal is generated
when Q738 turns Q770 off. Then, at the proper time
determined by U704, the triangle signal is turned off when
Q738 turns Q770 on. At this time, Q770 discharges C770
and clamps the collector of Q761 at0 V. The description
that follows describes the operation of the complete loop
when Q738 first turns Q770 off.

Current from Q732B is inverted by U740 and applied to
the base of Q760. Q760 and Q761 start to generate the
positive ramp of a triangle. As the ramp goes positive, it is
applied through Q784 and Q742 to Q720. Q742,Q720, and
CR720 are on while the ramp goes positive. Tunnel diode
CR720 is in its “on” —0.5 V state.

As soon as the ramp reaches a level that turns off
CR720, Q720 turns off, Q732A current is diverted th rough
Q710, which supplies twice as much current of opposite



polarity to Q760 as compared to the current from Q732B.
This current causes Q760 and Q761 to generate a
negative-going ramp. During this time, Q742 shuts off and
Q741 turns on until a point is reached on the negative-
going ramp that will turn on CR720. When CR720 turns on,
Q710 turns off, Q720 turns on, and the cycleisrepeatedto
generate the remaining 500 kHz triangles. Then, Q738
turns on Q770 to stop the burst of triangles while the down
volts staircase moves down to the next step.

When the down volts staircase applied to Q732 has
moved down to the next step, the current applied to Q760
will be greater than the previous step. Q738 turns Q770 off
and the Triangle Integrator & Driver (Q760, Q761) is
allowed to generate the next burst of triangles. The ramps
for these triangles will be faster than the 500 kHz ramps
due to the increased current of the step supplied to Q760.
These faster triangles will form the 1.5 MHz triangle burst
packet. Then, when Q738 turns Q770 off, Q760 and Q761
stop generating triangles as the down volts staircase
moves down to the next step. Thus, the period for
generating the 2.0 MHz triangles occurs next. After the
2.0 MHz triangle burst packet, the circuits repeat the
process using increased current steps to generate the
3.0 MHz, 3.6 MHz, and finally the 4.2 MHz triangle burst
packets.

Q783 circuit is the current source for Triangle Output
Q784. Q772 is a current source for Miller Q761. The
Multiburst Flatness (C744, C762) and Harmonics (R747,
R755) adjustments are used in conjunction with each
other to essentially determine when Q741 and Q742 turn
on for controlling CR720.

The Multiburst Center Level adjustment R734 sets the
center level of the off time between burst packets. The
center level should be equidistant between the plus and
minus peaks of the burst packets which turns out to be
very closeto0 V. Toset the center level, R734 is connected
to the base of Q726. The emitter of Q726 is connected
through CR735 and CR780 to the base of Q770 when Q738
is turned on between burst packets. CR733 with R733 use
the down volts staircase to modulate R734 position
voltage slightly so R734 has sufficient range to make
corrections on the dc level between burst packets.

Triangle to Sinewave Shaper Q747. The triangle signal
burst packets at the emitter of Q784 are applied to the
triangle to Sinewave Shaper circuit that consists of a
network of resistors and diodes. This network clips and
shapes the triangle waveform to form the sine waves.
These sine wave burst packets are applied through R738
and R739 to the emitter of Q603 on diagram 4.



Note:

1. For your convenience, the location of the active
components on this diagram are located approximately
as on the circuit board layout when the front of
instrument faces to your right.

2. ALL WAVEFORMS WITH MULTIBURST ON.
(V) Vertical Rate.
Test Scope Sweep at 2 ms/DIV.
Test Scope Externally Triggered on 1470
Vert Drive.

(H) Horizontal Rate.
Test Scope Sweep at 10 us/DIV.
Test Scope Externally Triggered on 1470
Horiz Drive.

(DC) Voltage Control Line.
Normally Non-Repetitive.

3. A dark circle around the symbol for Q732, Q747, Q783,
and Q784 denotes metal-case transistors.
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Note:

1. For your convenience, the location of the active
components on this diagram are located approximately
as on the circuit board layout when the front of
instrument faces to your right.

2. (V) Vertical Rate.
Test Scope Sweep at 2 ms/DIV.
Test Scope Externally Triggered on 1470
Vert Drive.

(H) Horizontal Rate.
Test Scope Sweep at 10 us/DIV.
Test Scope Externally Triggered on 1470
Horiz Drive.

(DC) Voltage Control Line.
Normally Non-Repetitive.
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CIRCUIT DESCRIPTION

PHASE SHIFTER

1470

PHASE SHIFTER CIRCUIT DESCRIPTION

Purpose of Phase Shifter Circuit

This circuitry provides a means of adjusting phasing of
the SUB 1, SUB 2, TEST SIGNAL, MASTER, and BLACK
BURST signals.

Circuit Descirption

Four times Subcarrier frequency from the Subcarrier
X4 Oscillator on the Sync board is applied to pin 11 of
U998B, which divides the Subcarrier frequency by two
before it is sent to the base of Q218 in the Subcarrier
Shaping circuit on the Sync board. Counters U998B,
U997A, and U997B provide the four phases of the basic
Subcarrier frequency that are 90° apart. These increments
are brought to a set of selection square pins at each of the
five subcarrier shaper/drivers.

The inputs to the five shaper/driver circuits are similar
and will be described only once. The center pin of these
90° phase matrices bring the TTL signal through a
buffer/inverter to a second inverter.

Opposite phases of these TTL signals are connected
through an 82 pF capacitor and a 1-kilohm potentiometer.
Varying the 1-kilohm potentiometer will vary the phase
driving TTL signals. The signal at thejunction of the R and
Cis shaped and amplified to restore a 50% duty-cycle sine
wave. The signal is coupled through a 3-kilohm resistor to
a 3.58 MHz LC sine-wave shaper. From the shaper circuit,
(except in the BLACK BURST and SUB 3 circuits), the
signal is coupled to a two-transistor switcher/shaper
circuit. The output of this circuit is a constant-amplitude
sine wave of 3.58 MHz.

SUB 1 and SUB 2

The above sine-wave output is amplified and buffered
to drive a 75-ohm output for the rear-panel SUB 1 (J13)
and SUB 2 (J12) connectors.

TEST SIGNAL
The above sine-wave output is buffered by an emitter-

follower Q940, through a 530-ohm resistor R944 to drive
the modulators on the Signal Generator board (5).

@ SEP 1978

MASTER

The above sine-wave output is buffered by an emitter
follower Q912, to drive the modulator on the Gen Lock
board (3). The duty-cycle restorer of the Master Phase
Shifter uses a varicap (CR935) to modify the resonant
point of the LC network and thus effect a.phase change
with a dc control, 10 kilohm across P920. Varying the 10-
kilohm potentiometer will effect a remote phase control of
approximately 100°.

BLACK BURST and SUB 3

This phase shifter buffers the output of the duty-cycle
restorer LC with an emitter-follower Q903, to drive the
chroma amplifier/shaper on the Sync board (2). This
shifter’s purpose is to properly set the phase of the burstin
relation to the leading edge of sync (SCH phasing), and is
a one-time only adjustment.



POg8 I
= ;

SSe- 1 -
P256- 1
cog7 4$
) T S ug7g U978
PZGSNGD—7 4 T z D Q S = Pg8g < 7404 1174,@";[Z SuB 1
EING U9397A < oo >0 Hi— REAR PANEL
l | 74LS74 sz c995
14,31818MH=| 2 _ ENNIPY
256-3 als | | J13
2
< | 5 <&
SOV 15> <!
12
12| S 9
D Q -
NG Ugo7B
74L574 9978
a POB9 N
3 5 1NL2.3 SUB 2
R 8 <& J|>0—<>—[>0—| REAR PANEL
13 1 Ua78
| >_<<J| 7404 1z
2
<
4
i) 5> (¢
2|, als
3N\C UQG8A —_—
74SL74 LSV -
R s RO35
5 200 E!::ST SIGNAL g +5V
P49 :
12 RO32 Co43
1 3 S < 513 11 —o Q936 R93 .1 Q940
1 g U938 CS38| cg37 K TEST SIGNAL
> <<"]| g%rgza 7406 B82PF|130pF 046 ROZ3 PS16-14&2
> NP % OpF 7.50K <5>
4 < RG47 RO34 _isy ReR®
10 Sl 1K TEST SIGNAL -18v 2.74K
2| S e - T PHASE __ _ -
P Q REPLACE PO38 r REMOTE MASTER T 12" E §Po2@ REMOTE MASTER
TTNC Ug98B FOR KBD  +15v * —} PHASE RANGE Az REAR PANEL
745174 OPTION 1 | Jo
g _) PO38 | ¥
& 17 [ ’ |
| 2
K | It
[ i | | ' GONIOMETER
Lo . S
TYPE |.+5V | GND L_ —
VEER 14 7 [ Ro2E + A _ A3 ]
ug7s 14 7 C1 U938 200
Ussd | 13| 7 RGENG Y 7
3N &
) . PO1D
(2] —> >~ <& |
+15V +15V 1 Ug38
| ' +| cose >—<<J| ROZ6S 7486 =4 o, P370-182
T T1uVF 2 3. oK T
2 << JR—— ¢ ‘ <Z>
+5V +5V 4 >_ —IJ\FSV WSTER PHA%TEE
| ' K<L MASTER L __AMPL j ,7|; @
~15V =& I —15V +5V
‘ ' Co78 U938 |g38 <Ro@7
4 T PO@g 7405 74pe ? roms Re@4 i
3 9 s 3K 100
/J7|_| > =< ng‘ » U [Q] BLACK BURST
_1%>_ < <_I 82pF ~ P2@9-2
27 S w30 @
pANC ——>>- < o MBLACK BURSTI I.J
4 >_<€J‘\5V K AN | -18V 2
S T -
A13 PHASE SHIFTER § BLACK BURST PHASE
Revised JUL 1986
1470 PHASE SHIFTER

H3Ld4IHS 3SVHd

&



Signals from 1470 COMP VIDEO connectors
are applied to oscilloscope, picture monitor, and
vectorscope. The signals are externally
terminated into 75 ohms.

Oscilloscope Picture Monitor

Waveform Display

MED APL*

LOW APL*

HIGH APL*

*SUBCARRIER pushbutton set
to OFF.

Vectorscope
Display
=

SUBCARRIER & MED APL
(Both pushbuttons
pressed in)

L il

2096-04

Fig. 9-1. Typical waveforms and displays obtained when the indicated STAIRCASE pushbuttons are pressed in.
Any moire effects in the photos of the picture monitor displays result from the halftone process used in printing.
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1470

Signals from 1470 COMP VIDEO connectors
are applied to oscilloscope, picture monitor, and
vectorscope. The signals are externally
terminated into 75 ohms.

CONVER- MULTI- COLOR
WINDOW GENCE BURST BARS

Oscilloscope Picture Monitor
Waveform ‘ _ Displa

Vectorscope

MULTIBURST

CONVERGENCE
(Dots)

WINDOW

Fig. 9-2. Typical waveforms and displays obtained when the indicated pushbuttons are pressed |n
Any moire effects in the photos of the picture monitor displays result from the halftone process used in printing.
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FIGURE 9-2 (cont)

1470

Picture Monitor

Oscilloscope
Display

Waveform

WINDOW and GREEN or

BLUE COLOR FIELD push- ~

buttons pressed in.

CONVERGENCE and RED
COLOR FIELD pushbuttons

pressed in. i
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@ Fig. 9-2. (Cont.)



COLOR FIELD

GREEN

BLUE

GREEN

RED

Signals from 1470 COMP VIDEO connectors
are applied to oscilloscope, picture monitor, and
vectorscope. The signals are externally
terminated into 76 ohms.

Oscilloscope Picture Monitor
Waveform Display

Blue
Flat Field

Green

Flat Field

Red
Flat Field

Vectorscope
Display

Fig. 9-3. Typical waveforms and displays obtained when the indicated COLOR FIELD pushbuttons are pressed in.
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FIGURE 9-3 (cont)

1470

Oscilloscope Picture Monitor Vectorscope
Waveform Display Display

White
{(No Vector)

i
RED, GREEN, and BLUE : : 100 !RE
pushbuttons pressed in. ﬁ White

Flat Field

RED and GREEN push- ﬂ .i e : i - Yellow
buttons pressed in. Flat Field
Flat Field

GREEN and BLUE p”s"'ﬁu o Cyan
buttons pressed in. % o

RED and BLUE pushbuttons o x = Magenta
pressed in. Flat Field

Fig. 9-3. (Cont.)



Full field composite
video test signals

See Figs. 9-1 through
9-3

selected from front panel.

Apply composite sync with
burst, composite video with
burst, 4 V composite sync, or
2V p-p subcarrier to gen lock
the 1470. Terminate loop-
through connector into 75 Q.

J J2

GEN LOCK /
pa!

(" SIGNAL LOOP

J1

BLACK BURST (—COMP SYNC—— HORIZ DRIVE SUBCARRIER l'IUTﬁ

am a2 Jm
\ g

BURST GATE

1470

CONNECTED FOR

100V 120V °
200V 240V

50-60MY

1470 REAR PANEL

Fig. 9-4. Typical waveforms obtained at the rear-panel output connectors on the 1470. The connectors were externally

terminated into 75 ohms to obtain these waveform amplitudes.
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LINEARITY

CHART
'
CAMERA OUTPUT CONVERGENCE CROSSHATCH
! ! ® ® ®
A B COMP VIDEO
VIDEO INPUTS
1470 NTSC CCTV COLOR SYNC
TELEVISION & TEST SIGNAL GENERATOR
CAMERA (REAR VIEW)

COLOR PICTURE MONITOR
(REAR VIEW)

(A) Using this setup, the crosshatch lines appear white on the picture monitor display.

LINEARITY
CHART
750Q
TERMINATIONS
CAMERA OUTPUT CONVERGENCE CROSSHATCH
R !
A B MP VIDEO
VIDEO INPUTS co
1470 NTSC CCTV COLOR SYNC
TELEVISION & TEST SIGNAL GENERATOR
CAMERA (REAR VIEW)

COLOR PICTURE MONITOR
(REAR VIEW)

(B) The crosshatch lines appear black on the picture monitor operating in the A-B mode.

Fig. 9-5. Setups for adjusting camera linearity.
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MANUAL CHANGE INFORMATION

At Tektronix, we continually strive to keep up with latest electronic developments
by adding circuit and component improvements to our instruments as soon as they
are developed and tested.

Sometimes, due to printing and shipping requirements, we can’t get these
changes immediately into printed manuals. Hence, your manual may contain new
change information on following pages.

A single change may affect several sections. Since the change information sheets
are carried in the manual until all changes are permanently entered, some
duplication may occur. If no such change pages appear following this page, your
manual is correct as printed.
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'IE'(t'-Dlﬂlixo MANUAL CHANGE INFORMATION

COMMITTED TO EXCELLENCE Date: 2-11-81 Change Reference: €100/281
Product: GENERAL Manual Part No.: GENERAL
DESCRIPTION
WARNING

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

When mounting the supplied slide-out tracks, inspect both assemblies to find
the LH (left hand) and RH (right hand) designations to determine correct
placement. Install the LH assembly to your left side as you face the front of the
rack and install the RH assembly to your right side. Refer to the rackmounting
instructions in this manual for complete information.
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