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7603 Features 

The TEKTRONIX 7603 Oscilloscope is a solid state, lighl weight instrument designed for general-purpose measuring 
applications, This instrument has three plug,in compartments that accept TEKTRONIX 7-series plug-in units to form a 
complete measurement system . The two plug-in compartments on the left are connected to the vertical deflection system. 
The right plug-in compartment is connected to the horizontal deflection system. Electronic switching between the vertical 
plug-in compartments allows a multi-trace vertical display. The flexibility of this plug-in feature and the variety of plug-in 
units available allow this system to be used for many measurement applications. I n  addition, the instrument contains a 
readout system to provide a CRT display of alphanumeric information from the plug-in units. Data such as deflection facLOr, 
sweep rate, etc. can be encoded and displayed on the CRT. 

This instrument features a large-screen, 8 X 10 division display; each division equals 1 .22 centimeters. The CRT provides 
small spot size and fast writing speed . Regulated DC power supplies assure that performance is not affected by variations in 
line voltage and frequency. or by changes in the load due to the varying power requirements of the plug·in units. Maximum 
power consumption is about 170 watts (60 hertz, 1 15-volt linel_ 
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Section l-7603!R7603 Service 

OPERATING INSTRUCTIONS 
General 

To effectlvelv use the 7603, the operation and 
capabilities of the instrument must be known. This section 
describes the Ol)eration of the fronl' and rear·panel controls 
and connectors and gives simplified and general operating 
informatIOn. 

PRELIMINARY INFORMATION 

Operating Voltage 

WA RNJNG I 
This illstrumenr is designed for operation from a 

power source with its neutral at or near earth 

(ground) potential with a separate safety·earth 
conductor. It is not intended for operation from two 
phases of a mlllti·phase system, or across the legs of a 
single-phase, three·wire system. 

The 7603 can be operaled from either a 11O·volt or a 
220·voll nominal line·voltage source. In addition, three 
operating ranges can be selected wllhln eacH nominal line 
voltage source. The voltage·selector jumper on the Rectifier 
board (see Fig. 1-1)  allows selection of the operating 
voltage. To convert the instrument from one regulating 
range to another. first disconnect the instrument from the 
power source. Then. slide out the power unit as described 
in the Maintenance section. Remove the voltage·seleclOr 
jumper and re·install it on the set of pins which represent 
the desired regulating range. Select a range which IS 
centered about the average line voltage to which the 
instrument is 10 be connected (see Table 1-11. 

TABLE l-l 

Regulating Range and Fuse Data 

Pins Regulating Range 
Selected 1 la-volts nominal 220-volts nominal 

LOW 90 to 110 volts 180 to 220 volts 
MED 99 to 121 volts 198 to :.1'42 volts 

H I  108 to 132 volts 218 to 262 volts 
line Fuse 3.2 A slow·blow 1.6 A slow·blow 

To convert from 11O·volts to 220·volts nominal line 
Voltage. or vice versa, remove the voltage·selector jumper 
and replace it With the spare jumper (stored on pins 
adjacent to voltage selector area). The jumpers are color· 

--""" :: -- -- -
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Fig. t·t. LOo:<lt,ons of voltage·i\IIllIelor jumper. spare jumper, and 
AL T FUSE in POWI!' unit 17603 shown!. 

coded to inchcate the nominal voltage for which they are 
intended; brown for 1 TO·volt nominal operation and red for 
220·volt nominal operation. Change the line fuse to provide 
protection for the selected nominal line voltage. Use the 
fuse located in the AL T FUSE holder on the Rectifier 
board (see Fig. 1·1) or see Table 1·1 for value, Also, change 
the line·cord plug to match the power·source receptacle or 
use a suitable adapter. 

Power Cord Conductor Identification 

Conductor Color Alternate Color 

Ungrounded (line) Brown Black 
Grounded (Neutrall .,,,, White 
Grounding (Earthing) Green·Yeliow Green·Yeliow 

The 7603 is deSigned to be used with a three·Wlre AC 
power W�If>m. If a three· to two·wire adapter is used to 
connect thiS instrument to a two,wlre AC power system, be 
sure to connect the ground lead of the adapter to earth 
(ground). Failure to complete the gl'Ound system may allow 
the chassis of this instrument to be elevated above ground 
potential and pose a shock hazard, 

Operating Temperature 

The 7603 can be operated where the ambient air 
temperature is between O°C and +-50°C. This instrument 
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can be stored in ambient temperatures between _55°C and 
+75°C. After storage at temperatures beyond the operating 
limits, allow the chassis temperature to come within the 
operating limits before power is applied. 

The 7603 is cooled by convection air flow through the 
instrument. Components which require the most cooling 
are mounted externally on a heat radiator at the rear. 
Adequate clearance must be provided on all sides to allow 
heat to be dissipated from the instrument, Do not block or 

restrict the air flow through the holes in the cabinet or the 
heat radiator on the rear. Maintain the clearance provided 
by the feet on the bottom and allow about two inches 
clearance on the top, sides, and rear (more if possible). 

The A 7603 is cooled by air drawn in through the air 
filter on the rear panel and blown out through the holes on 
the right side. Adequate clearance must be provided at 
these locations. Allow at least one and one·half inches 
clearance behind the air filter and at least one inch on the 
right side. 

A thermal cutout in this instrument provides thermal 
protection and interrupts the power to the instrument if 
the internal temperature exceeds a safe operating level. 
Power is automatically restored when the temperature 
returns to a safe level. Operation in confine. d areas or in 
close proximity to heat-producing instruments may cause 
the thermal cutout to open more frequently. 

Operating Position 

A bale-type stand is mounted on the bottom of this 
instrument. This stand permits the 7603 to be tilted up 
about 10° for more convenient viewing. 

Rackmounting 

Instructions and dimensional drawings for rackmounting 
the R7603 are located in Section 6 of the service manual. 

DISPLAY DEFINITIONS 

General 

The following definitions describe the types of displays 
which can be obtained with a 7603 Oscilloscope system 
with real-time amplifiers, time-base units, or combinations 
of these. Use of special purpose plug-in units may result in 
different types of displays, which are defined in the 
instruction manuals for these special units. The following 
terminology will be used throughout this manual. 

Op8fating Instructions-7603/R7603 Set-vice 

Alternate Mode 

A time·sharing method of displaying two or more Signals 
with a single cathode-ray tube beam. Channel switching is 
sequential and occurs at the end of each sweep. 

Chopped Mod. 

A time·sharing method of displaying two or more signals 
with a single cathode·ray tube beam. Channel switching is 
sequential and occurs at a rate determined by �n intern�1 

clock generator (chopping rate). 

NOTE 

See Simplified Operating Instructions in this section 
for set-up information to obtain each of the following 
displays. 

Single Trace 

A display of a single plot produced by one vertical signal 
and one sweep. 

Dual Trace 

A display of two plots produced by two vertical signals 
and one sweep. 

Delayed Sweep - Single Trace 

A display of a single plot produced by one vertical signal 
and a delayed sweep. Two sweeps are used to produce this 
display; the sweeps are operating with a delaying/delayed 
relationship where one sweep (identified as the delaying 
sweep) delays the start of the second sweep (identified as 
the delayed sweep). 

Delayed Sweep - Dual Trace 

A display of two plots produced by combining two 
vertical signals and a delayed sweep. Two sweeps are used 
to produce this display; the sweeps are operating with a 

delaying/delayed relationship. Each vertical signal is 
displayed against the delayed sweep. 

x-v 
A plot of two variables, neither of which represents time. 

X refers to the horizontal axis and Y refers to the vertical 
axis. 

1-2 



PLUG·IN UNITS 

General 

The 7603 is designed to accept up to three TEKTRONIX 
7-series plug-in units. This plug-in feature allows a variety of 
display combinations and also allows selection of band­
width, sensitivity, display mode, etc. to meet the measure­
ment requirements. In addition, it allows the oscilloscope 
system to be expanded to meet future measurement 
requirements. The overall capabilities of the resultant 
system are In large part determined by the characteristics of 
the plug-in selected. For complete information on plug-ins 
available for use with this instrument, see the current 
Tektronix, Inc. catalog. 

Plug-In Installation 

To install a plug-in unit into one of the plug-in 
compartments, align the slots in the top and bottom of the 
plug·in with the associated guide rails in the plug-in 
compartment. Push the plug-in unit firmly into the plug-in 
compartment until it locks into place. To remove a plug.i'n, 
pull the release latch on the plug-in unit to disengage it and 
pull the unit out of the plug·in compartment. Plug-in units 
can be removed or installed without turning off the 
instrument power. 

It is not necessary that all of the plug.in compartments 
be filled to operate the instrument; the only plug-in units 
needed are those required for the measurement to be made. 
However, at environmental extremes, eXCeSS radiation may 
be radiated into or out of this instrument through the open 
plug·in compartments_ Blank plug-in panels are available 
from Tektronix, Inc. to cover the unused compartment; 
order TEKTRONIX Part No. 016-0155·00. 

When the 7603 is calibrated in accordance with the 
calibration procedure given in this instruction manual, the 
vertical and horizontal gain are standardized. This allows 
calibrated plug-in units to be changed from one plug-in 
compartment to another without recalibration. However, 
the basic calibration of the individual plug-in units should 
be checked when they are installed in this system to verify 
their measurement accuracy. See the operating instructions 
section of the plug-in unit instruction manual for verifi­
cation procedure. 

Special purpose plug-in units may have specific restric­
tions regarding the plug-in compartments in which they can 
be installed. This information will be given in the instruc· 
tion manual for these plug·in units. 

NOTE 

Later production of rackmount oscilloscopes are pro­
vided with support posts between the individual plug­
in compartments. A post or posts must be removed if 
a multiwidth plug-in ;s to be installed. To remove a 
post, unfasten the screws that secure it at the top and 
bottom of the plug-in housing. 
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CONTROLS AND CONNECTORS 

The major controls for operation of the 7603 are located 
on the front panel of the instrument. Figs. 1·2 and '·3 
provide a brief description of each control and connector. 
More detailed operating information is given under General 
Operating Information. 

OPERATING CHECKOUT 

General 

The following Operating Checkout provides a means of 
Verifying instrument operation and basic calibration with· 
out removing the covers or making internal adjustments. 
Since it demonstrates the use of all controls and connec­
tors, it can also be used to provide basic training on the 
operation of this instrument_ If re-calibration of the 7603 
appears to be necessary. see the Calibration procedure in 
Section 5 of this manual. If re·calibration of a plug-in unit 
is indicated, see the instruction manual for the appropriate 
plug-in unit. 

Set-Up Information 

1. Set the front-panel controls as follows: 

INTENSITY 
FOCUS 
BEAM FINDER 
GRATICULE ILLUM 
VERT MODE 
TRIG SOURCE 
POWER 

Counterclockwise 
Midrange 
Pressed in 
As desired 
LEFT 
VERT MODE 
Pushed in 

2_ Connect the 7603 to a power source which meets the 
voltage and frequency requirements of this instrument. The 
applied voltage should be near the center of the voltage 
range marked on the rear panel (see Operating Voltage in 
this section for information on converting this instrument 
from one operating voltage to another). 

3. Install TEKTRONIX 7A-series amplifier units into 
both the left and right vertical plug-in compartments. 
Install a 7B-series time·base unit into the horizontal 
compartment. 

4. Pull the POWER switch to turn the instrument on_ 
Allow several minutes warmup before proceeding_ 

5_ Set both vertical units for a deflection factor of two 
volts/division and center the vertical position controls. Set 
both vertical units for AC input coupling_ 

6. Set the time-base unit for a SWeep rate of one 
millisecond/division in the auto. internal trigger mode. 
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FUNCTIONS OF CONTROLS AND CONNECTORS 

Front Panel 

1. INTENSITY-Conlrols b�l!Ihtness 01 Ihe dIsplay. Conl,OI IS 
;noperuive when ho.i¥onlal eompa.tment ;S Vleanl. 

2. READOUT-Turns on me readout display and con!rols Ihe 
readout intensity. 

3. FOCUS-P,ovides IOdjUSlment 10' optimum display delinition. 

4. GRATICULE ILLUM--Con!ro's gralicule illumination. 

5. BEAM FINDER-When pressed, the SCiln is limited to within 
the graticule a.ea. 

6. TRIG SOURCE_Selects source 01 internal trigger signal lor 
the time base plug·in in the hOI;¥OnUlI compartment. 

LEFT: The trigger signal is obtained Irom the plug·in unit in 
lh, left we'tie�1 compartmen1 only. 

VERT MODE: Tri�, signal automatieally follow$ lhe wertieal 
display elletp! in CHOP and ADD; then the Iri\l9er signal is Ihe 
algebnllC: $um of Ih. signals from the left and right wer,ieal 
compartments. 

RIGHT: The !rigger signal is obtained from tht plug.in unit in 
the right wertical eompartmef1l only. 

7. POWER_ 

Swileh: Comrols pOWIH" 10 tha inst,umanl. 

Light: Indic:a!es that the powa. switc:h i, on and Ihat Ihl 
inst,ument is c:onnec:,ed to a line voltage sourci. 

S. CALIBRATOR-Calibrator outpul pin jilek' 14 V. 0.4 V. 40 
mV, ground!. POIi,ive'i/Oing pul5e or DC wolluge 5e1ec:ted by 

changing internal jumper. Rlp-alition rate is approll;mately one 
kilOhlH"u. 

9. VERT MODE_SaIec:1S ",,';cal mode of op-tIralion. 

LEFT: Signals from plug.ln unit in laft wertical (:ompartment 
are displayed. 

ALT: Sign;>I, f,om plug·in uni" in both Ihe left and right 
verlical comparlments are di5Played Idual tracel. DIsplay 
$Wllched between "'rtical plug·in units alter eaeh _eep. 

ADO: Signals from plug·in unils in both the laft and right 
weTlical compartments ara algabraicalty added and Ihe sum is 
displayed on the CRT. 

CHOP: Signals from plug.in units in both the lelt lind right 
vl'tical compartments are di5Played Idual tracel. The display is 
$Witched between vl'tical plug·in units lit approllimately Ontl 
megaheru rate. 

RIGHT: Signals from plug·'n unit in right vart;cal compart· 
ment ;s di5Played. 

10. Camera Power INot Labeledl_Thrfltl·pin connector on CRT 
h<l,,,t p,"vid .... powe, ""'PII' H'15 VI. Rece;vM .emo'e .;"",Ie !<Weep 
tesel siinal from compatible Cilmer8 systems. and a ground pin 
connec:tion. 

- •... -_ .. -.. 
-

--

Fig. 1·2. Front·panel controls and eonnectorl. 
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Rear Panel 

1. FUSE-Line voll""e fU$e for InSlrument. 

2. S S READY OUT _Provides an eXllttnal singl, $We"" "adv 
indicalor 5ignal .fter Ih, singl, $Weep has been reset. 

3. EXT S S RESET IN_Remollt single sweep resel. 

4. EXT 2 AXIS IN_lnpul conneclor lor infensi"" modulation of 
the CRT di$play. 

5. VERT SIG OUT -Verlical signal selected bV TRIG SOURCE 
switCh ILEFT, RIGHT, ALT and ADO!. 

6. GATE OUT -Gatl $ignol $IItected bV gatl .tector _itch 
IMAIN, AUXILIARY. �nd DELAY). 

7 . ..  SAWTOOTH OUT -Pos;tive.going sawtooth 'rom time-b.,. 
unit. 

.- -- -
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7. Advance the INTENSITY control until the trace is at 
the desired viewing level {near midrangel. Advance the 
READOUT until the readout display is at the desired 
viewing level. 

8. Connect the 4 V calibrator pin-jade to the input of 
the left vertical unit with a BNC to pin-jack cable (supplied 
accessoryl. 

Display Focus 

9. Adjust the FOCUS control for a sharp. well-defined 
display over the entire trace length. If a properly focused 
display cannot be obtained with the FOCUS control, the 
internal Astigmatism adjustment must be re-set; see the 
Calibration section of this manual. 

Trace Alignment 

10. Disconnect the input signal and position the trace 
with the left vertical unit position control so it coincides 
with the center horizontal line of the graticule. If the trace 
is not parallel to the center horizontal line of the graticule, 
see Trace Rotation adjustment procedure in Calibration 
section. 

Graticule Illumination 

1 1 .  Rotate the GRAT ILLUM control throughout its 
range and notice that the illumination of the graticule lines 
increases as the control is turned clockwise (most obvious 
with tinted fiher installedl. Set the control so the graticule 
lines are illuminated as desired. 

Vertical Deflection System 

12. Connect the 4 V calibrator signal to the input 
connector of the left vertical unit with the BNC to pin-jack 
cable. Set both vertical units for a deflection factor of one 
volt/division. The display amplitude should be four 
divisions. Note the exact display amplitude for step 15. 

13. Notice that the position control of only the left 
vertical unit has an effect on the position of the display. 
Position the display to the upper half of the graticule. 

14. Press the RIGHT button of the VERT MODE 
switch. Remove the calibrator signal from the left vertical 
and connect it to the right vertical. The display amplitude 
should be four divisions within 0.12 division. Note the 
exact display amplitude for the next step. 

15. A correct display in both steps 12 and 14 indicates 
that the 7603 Vertical Deflection System and the vertical 
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plug-in units are calibrated. If the displays noted previously 
are both outside the given tolerance in the same direction 
(i.e., high or lowl, the Vertical Gain or 4 Volts calibrator 
adjustment probably needs re-adjustment. Otherwise. check 
the calibration of the vertical plug·in units. 

16. Notice that the position control of only the right 
vertical unit has an effect on the position of the display. 
Position the display to the lower half of the graticule. Set 
both vertical units for a deflection factor of two volts! 
division. Connect calibrator signal to both vertical units by 
using a dual input coupler. 

17. Press the AL T button of the VERT MODE switch. 
Notice that two traces are displayed on the CRT. The top 
trace is produced by the left vertical unit and the bottom 
trace is produced by the right vertical unit. Set the sweep 
rate to 50 milliseconds/division. Notice that the display 
alternates between the left and right vertical units after 
each sweep. Turn the sweep rate wv-itch throughout its 
range. Notice that the display alternates between vertical 
units at all sweep rates. 

18. Press the CHOP button of the VERT MODE switch. 
Turn the sweep rate throughout its range. Notice that a 
dual-trace display is presented at all sweep rates, but unlike 
AL T both vertical units are displayed on each sweep in a 
time-sharing manner. Return the sweep rate to 0.5 
millisecond/division. 

19. Press the ADD button of the VERT MODE switch. 
The display should be four divisions in amplitude. Notice 
that the position control of either vertical unit moves the 
display. Return the VERT MODE switch to LEFT. 

Triggering 

20. Center the display on the CRT with the left vertical 
unit position control. Disconnect the input Signal from the 
right vertical unit input connector. Sequentially press all of 
the VERT MODE switch buttons. Notice that a stable 
display is obtained in all positions of the VERT MODE 
switch (straight line in RIGHT positionl. 

21. Press the LEFT button of the TRIG SOURCE 
switch. Again, sequentially press all of the VERT MODE 
buttons. Notice that the display is again stable in all 
positions, as in the previous step. 

22. Press the RIGHT button of the TRIG SOURCE 
switch. Sequentially press all of the VERT MODE buttons 
and notice that a stable display cannot be obtained in any 
position. This is because there is no input signal connected 
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to the right vertical unit. Return the TRIG SOURCE switch 
to VERT MODE. Remove calibrator signal from left 
vertical unit and connect it to right vertical unit. Repeat 
steps 20 to 22. The trigger signal will come from right 
vertical. When the LEFT button is pressed of the TRIG 
SOURCE switch the display is not stable because there is 
no input signal connected to the left vertical. Return the 
TRIG SOURCE switch to VERT MODE. 

Horizontal Deflection System 

23. Position the start of the sweep to the left graticule 
line with the time-base unit position control. 

24. Connect a 10X probe to the input of the right 
vertical unit. Set the right vertical unit for a deflection 
factor of 10 volts/division and set the VERT MODE switch 
to RIGHT. Set the time-base unit for a sweep rate of five 
milliseconds/division. 

25. Connect the probe tip to a line·voltage source. The 
display should show three complete cycles over the 10 
divisions within 0.3 division. A correct display indicates 
that the 7603 Horizontal Deflection System and the 
time-base plug· in unit are correctly calibrated. If the display 
is outside the given tolerance, either the 7603 or the 
time-base unit needs to be recalibrated. Refer to the 
Calibration section of this manual, and to the time-base 
unit manual for adjustment procedure. 

NOTE 

This step is based on an accurate 50-Hertz line 
frequency. For other line frequencies, this procedure 
will need to be changed accordingly. 

26. Disconnect the probe from the line-voltage source 
and the right vertical unit. Set the VERT MODE switch to 
LEFT and set the time-base unit for a sweep rate of 0.5 
millisecond/division. 

Beam Finder 

27. Set the deflection factor of the left vertical unit to 
0.1 volt/division. Notice that a square-wave display is not 
visible, since the deflection exceeds the scan area of the 
CRT. 

28. Press and hold the BEAM FINDE� switch. Notice 
that the display is returned to the viewing area in 
compressed form. Increase the vertical and horizontal 
deflection factors until the display is reduced to about two 
divisions vertically and horizontally (when the horizontal 
unit is operated in the time-base mode, dlange only the 
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deflection factor of the vertical unit!. Adjust the position 
controls of the displayed vertical unit and the time·base 
unit to center the oompressed display about the center lines 
of the graticule. Release the BEAM FINDER switdl. Notice 
that the display remains within the viewing area. 

Z-Axis Input 

29. If an external signal is available (five volts peak-to­
peak minimum at two megahertz or less). the function of 
the EXT Z AXIS input can be demonstrated. Connect the 
external signal to both the input of the right vertical unit 
and the EXT Z AXIS connector with two BNC cables and a 
BNC T connector. Set the VERT MODE switdl to RIGHT 
and set the vertical unit for a deflection factor of two 
volls/division. Set the time-base unit for a sweep rate which 
displays several cycles of the signal. Adiust the amplitude of 
the signal generator until intensity modulation is visible on 
the display. The positive peaks of the waveform should be 
blanked out and the negative peaks intensified_ Notice that 
the setting of the INTENSITY control determines the 
amount of intensity modulation that is visible. 

30. Disconnect the signal from the EXT Z AXIS 
connector, but leave it connected to the right vertical unit 
input. Check that peak-to-peak amplitude of the displayed 
signal is four divisions maximum. 

31. This completes the Operating Checkout procedure 

for the 7603. I mtrument operations not explained here, or 

operations whidl need further explanation are discussed 
under General Operating Information. 

SIMPLIFIED OPERATING INSTRUCTIONS 

The following information is provided to aid in quickly 
obtaining the correct setting for the 7603 controls to 
present a display. The operator should be familiar with the 
complete function and operation of this instrument as 
described elsewhere in this seclion before using this 
procedure. For detailed operating information for the 
plug·in units, see the instruction manuals for the applicable 
units. 

Single-Trace Display 

The following procedure will provide a display of a 
single· trace vertical unit against one time·base unit. For 
simplicity of explanation, the vertical unit is installed in the 
left vertical compartment. The right vertical compartment 
can be used if the procedure is changed accordingly. 

1. Install a 7A-series vertical unit in the left vertical 
compartment. 
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2. Press the LEFT button of the VERT MODE switch. 

3. Install a 7B·series time-base unit in the horizontal 
compartment_ 

4. Press the VERT MODE button of the TRIG SOURCE 
switch_ 

5_ Connect the signal to the input connector of the 
vertical unit. 

6. Set the vertical unit for AC input coupling and 
calibrated deflection factors. 

7. Set the time-base unit for auto mode, internal 
triggering at a calibrated sweep rate of one millisecond/ 
division. 

B. Advance the INTENSITY control until a display is 
visible. (If no display is visible with INTENSITY at about 
midrange. press and hold the BEAM FINDER switch and 
adjust the vertical deflection factor until the display is 
reduced in size vertically; then center the compressed 
display with vertical and horizontal position controls; 
release the BEAM FINDER.) Adjust the FOCUS control for 
a well-defined display. Adjust Readout INTENSITY for the 
desired viewing level. 

9. Set the vertical deflection factor and vertical position 
control for a display which remains within the graticule 
area vertically. 

10. If necessary. set the time-base triggering controls for 
a stable display. 

11. Adjust the time·base position control so the display 
begins at the left edge of the graticule. Set the time·base 
sweep rate to display the desired number of cycles. 

Dual-Trace Display 

The following procedure will provide a display of two 
single-trace vertical units against one time·base unit. 

1. Install 7A-series vertical units in both vertical plug-in 
compartments. 

2. Press the LEFT button of the VERT MODE switch. 

Operating Instructions-7603/R7603 Service 

3. Install a 7B·series time·base unit in the horizontal 
compartment. 

4. Press the VERT MODE button of the TRIG SOURCE 
switch. 

5. Connect the signal to the input connectors of the 
vertical units. 

6. Set the vertical units for AC input coupling and 
calibrated deflection factors. 

7. Set the time·base unit for auto mode, internal 
triggering at a sweep rate of one millisecond/division. 

8. Advance the INTENSITY control until a display is 
visible. (If no display is visible with INTENSITY at 
midrange, press and hold BEAM FINDER switch and adjust 
vertical deflection factor until display is reduced in size 
vertically; then center compressed display with vertical and 
horizontal position controls; release the BEAM FINDER 
switch.) Set the FOCUS control for a well-defined display. 

9. Set the left vertical unit deflection factor for a display 
about four divisions in amplitude. Adjust the left vertical 
position control to move this display to the top of the 
gratlcule area. 

10. Press the RIGHT button of the VERT MODE 
switch. 

11. Set the RIGHT vertical unit deflection factor for a 
display about four divisions in amplitude (if display cannot 
be located. use BEAM FINDER switch). Position this 
display to the bottom of the graticule area with the right 
vertical unit position control. 

12. Press the ALT or CHOP button of the VERT MODE 
switch. A dual·trace display of the signal from the left 
vertical and right vertical plug-in units should be presented 
on the CRT. (For more information on choice of dual·trace 
mode, see Vertical Mode in this section.) 

13. If necessary. adjust the time·base triggering controls 
for a stable display. 

14. Adjust the time-base position control so the display 
begins at the left edge of the graticule. Set the time-base 
sweep rate for the desired horizontal display. 
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Delayed Sweep - Single Trace 

The following procedure will provide a delayed sweep 
display of a single·trace vertical unit. 

1. Follow the complete procedure given under 
Single·Trace Displays. 

2. Be sure the time·base unit installed in the horizontal 
compartment is a dual time·base with delaying/delayed 
capabilities. 

3, Follow the procedure given in the instruction manual 
for the dual time·base unit to obtain a delayed·sweep 
display. 

Delayed Sweep - Dual Trace 

The following procedure will provide a delayed·sweep 
display of two single·trace vertical units. 

1. Follow the complete procedure given under Dual· 
Trace Display. 

2. Be sure the time·base unit installed in the horizontal 
compartment is a dual time·base unit with delaying/delayed 
capabilities. 

3. Follow the procedure given in the instruction manual 
for the dual time·base unit to obtain a delayed·sweep 
display. 

x·y Display 

The following procedure will provide an X·Y display 
{one signal versus another rather than against time}. 

NOTE 

Some 78-series time·base units have provisions for 

amplifier operation in the X-Y mode; see X·Y 
operation in this section for details of operation in 

this manner. 

1. Install 7A·series amplifier units in both the left 
vertical and the horizontal compartments. 

2. Press the LEFT button of the VERT MODE switch. 
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3. Connect the X·signal to the amplifier unit in the 
horizontal compartment. 

4. Connect the Y ·signal to the amplifier unit in the leh 
vertical compartment. 

5. Set both amplifier units for AC input coupling and 
cal ibrated deflection factors. 

6. Advance the INTENSITY control until a display is 
visible. ( I f  no display is visible, press and hold BEAM 
FINDER switch and adjust the deflection factors of both 
amplifier units until display is reduced in size both 
vertically and horizontally; then center compressed display 
with the position controls; release the BEAM FINDER 
switch.) Adjust the FOCUS control for a well-defined 
display. 

GENERAL OPERATING INFORMATION 

Intensity Control 

The setting of the INTENSITY control may affect the 
correct focus of the display. Slight re·adjustment of the 
FOCUS control may be necessary, when the intensity level 
is changed. To protect the CRT phosphor; do not turn the 
INTENSITY control higher than necessary to provide a 
satisfactory display. The light filters reduce the observed 
light output from the CRT. When using these filters, avoid 
advancing the I NTENSITY control to a setting that may 
burn the phosphor. When the highest intensity display is 
desired, remove the filters and use only the clear faceplate 
protector (permanently installed behind bezel). Apparent 
trace intensity can also be improved in such cases by 
reducing the ambient light level or using a viewing hood. 
Also, be careful that the INTENSITY control is not set too 
high when changing the time·base unit sweep rate from a 
fast to a slow sweep rate, or when changing to the X·Y 
mode of operation. The instrument incorporates protection 
circuitry which automatically reduces the display intensity 
to a lower level when the time·base unit is set to a slow 
sweep rate. This reduces the danger of damaging the CRT 
phosphor at these slower sweep rates. 

Display focus 

The FOCUS control allows adjustment for best defini· 
tion of the CRT display. The Readout intensity should be 
turned on, when adjusting the Focus control. Slight 
re·adjustment of this control may be necessary as the 
display conditions change. If a properly focused display 
cannot be obtained with the FOCUS control, the internal 
Astigmatism adjustment must be re·set; see the Calibration 
section of this manual. 
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Graticule 

The graticule of the 7603 is marked on the inside of the 
faceplate of the CRT, providing accurate, no-parallax 
measurements. The graticule is divided into eight vertical 
and ten horizontal divisions. Each division is 1.22 centi­
meters square. I n  addition, each major division is divided 
into five minor divisions. The vertiC<lI gain and horizontal 
timing of the plug· in units are C<llibrated to the graticule so 
accurate measurements can be made from the CRT. The 
illumination of the graticule lines can be varied with the 
GRATICULE ILLUM control. 

NOTE 

Two tYpes of crt graticules have been used in 50mtl 
Tektronix oscilloscopes. Ontl graticule has 0% and 
100'16 risetime reference points that are separated by 

6 vertical graticule divisions. The other graticule has 
the 0% and 100% riS8time rsf8rence points separated 
by 5 vertical divisions. In your manual, illustrations 
of the crt face or riS8time measurement instructions 
may not correspond with thtl gr8ticule markings on 
your oscilloscope. 

Fig. 1-4 shows the gratieule of the 7603 and defines the 
various measurement lines. The terminology defined here 
will be used in all discussions involving graticule measure­
ments. Notice the 0%, 10%, 90% and 100% markings on the 
left side of the graticule. These markings are provided to 
facilitate risetime measurements. 

light Filter 

The tinted fiher provided with the 7603 minimizes light 
reflections from the face of the CRT to improve contrast 
when viewing the display under high ambient light condi­
tions. This filter should be removed for waveform photo· 
graphs or when viewing high writing rate displays. To 
remove the filter, loosen the two screws on the right side of 
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the bezel and remove the bezel. Remove the tinted filter; 
leave the clear plastic faceplate protector installed and 
replace the bezel. The faceplate protector should be left in 
place at all times to protect the CRT faceplate from 
scratches. 

An optional mesh filter is available for use with the 
7603. This filter provides shielding against radiated EMI 
(electro-magnetic interference) from the face of the CRT. It 
also serves as a light filter to make the trace more visible 
under high ambient light conditions. The mesh filter fits in 
place of the plastic CRT mask and the tinted filter_ The 
filter C<ln be ordered by TEKTRONIX Part No. 
378·0603-00. 

Beam Finder 

The BEAM FINDER switch provides a means of locating 
a display which overscans the viewing area either vertiC<llly 
or horizontally. When the BEAM FINDER switch is pressed 
and held, the display is compressed within the graticule 
area. Release the BEAM FINDER switch to return to a 
normal display. To locate and reposition an overscanned 
display, use the following procedure: 

1. Press and hold the BEAM FINDER switch. 

2. Increase the vertical and horizontal deflection factors 
until the vertical deflection is reduced to about two 
divisions and the horizontal deflection is reduced to about 
four divisions (the horizontal deflection needs to be 
reduced only when in the X-V mode of oper"tion). 

3. Adjust the vertical and horizontal position controls to 
center the display about the vertical and horizontal center 
lines of the graticule. 

4. Release the BEAM FINDER switch; the display 
should remain within the viewing area. 

Readout Modes 

The characters of the readout display are written by the 
CRT beam on a time·share basis with signal waveforms. The 
Readout system operates in a free running mode to 
randomly interrupt the waveform display to present the 
readout characters. The readout system C<ln also operate in 
a GATE TRIG'D mode. No readout signal is produced until 
after the sweep has occurred. In this mode the sweep must 
run to have the readout displayed. 

Display Photography 

A permanent record of the CRT display can be obtained 
with an oscilloscope C<lmera system. The instruction 
manuals for the TEKTRONIX Oscilloscope Cameras 
include complete instructions for obtaining waveform 
photographs. The following specific information applies to 
the 7603. 
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The CRT bezel of the 7603 provides integral mounting 
for a TEKTRONIX Oscilloscope Camera. The three pins 
located on the left side of the CRT bezel connect power to 
compatible camera systems. It also receives control signals 
from TEKTRONIX automatic cameras to allow camera­
controlled single-shot photography (see camera manual for 
further information). 

Vertical Mode 

Left and Right Modill. When me LEFT or RIGHT button 
of the VERT MODE switch is pressed, only the signal from 
the plug-in unit in the selected compartment is displayed. 

Alternate Mode. The AL T position of the VERT MODE 
switch produces a display which alternates between the 
plug· in units in the left vertical and right vertical compart­
ments with each sweep of the CRT. Although the ALT 
mode can be used at all sweep rates, the CHOP mode 
provides a more satisfactory display at sweep rates below 
about 20 milliseconds/division. At these slower sweep rates, 
alternate-mode switching becomes visually perceptible. 

NOTE 

This instrument will not operate in the A L T mode if 
the horizontal plug-in unit is not operated in the 
time-base mode. 

The TRIG SOURCE switch allows selection of the 
triggering for an ahernate display. When this switch is set to 
the VERT MODE position. each sweep is triggered by the 
signal being displayed on the CRT. This provides a stable 
display of two unrelated signals, but does not indicate the 
time relationship between the signals. In either the LEFT or 
RIGHT positions of the TRIG SOURCE switch, the two 
signals are displayed showing true time relationship. 
However, if the signals are not time-related, the display 
from the plug· in unit which is not providing a trigger signal 
will appear unstable on the CRT. 

Chopped Mode. The CHOP position of the VERT 
MODE switch produces a display which is electronically 
switched between channels at a one-megahertz rate. In 
general. the CHOP mode provides the best display at sweep 
rates lower than about 20 milliseconds/division, or when­
ever dual-trace single-shot phenomena are to be displayed. 
At faster sweep rates, the chopped switching becomes 
apparent and may interfere with the display. 

Correct internal triggering for the CHOP mode can be 
obtained in any of the three positions of the TRIG 
SOURCE switch. When the TRIG SOURCE switch is set to 
VERT MODE, the internal trigger signals from the vertical 
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plug-in units are algebraically added and the time-base unit 
is triggered from the resultant signal. Use of the LEFT or 
RIGHT trigger-source positions trigggers the time-base unit 
on the internal trigger signal from the selected vertical unit 
only, This allows two time-related signals to be displayed 
showing true time relationship. However, if the signals are 
not time-related. the display from the channel which is not 
providing the trigger signal will appear unstable. The CHOP 
mode can be used to compare two single·shot, transient, or 
random signals which occur within the time interval 
determined by the time-base unit Iten times selected sweep 
rate). To provide correct triggering, the display which 
provides the trigger signal must precede the second display 
in time. Since the signals show true time relationship. 
time-difference measurements can be made from the 
display. 

Algebraic Addition. The ADD position of the VERT 
MODE switch can be used to display the sum or difference 
of two signals, for common-mode rejection to remove an 
undesired signal, or for DC offset (applying a DC voltage to 
one channnel to offset the DC component of a sign,al on the 
other channel). The common-mode rejection ratio between 
the vertical plug-in compartments of the 7603 is greater 
than 20:1 at 50 megahertz. The rejection ratio increases to 
100:1 at DC. 

The overall deflection factor on the CRT in the ADD 
mode is the resultant of the algebraiC addition of the signals 
from the two vertical plug-in units. It is difficult to 
determine the voltage amplitude of the resultant display 
unless the amplitude of the signal applied to one of the 
plug-in units is known. This is particularly true when the 
vertical units are set to different deflection factors, since it 
is not obvious which portion of the display is a result of the 
signal applied to either plug·in unit. Also, the polarity and 
repetition rate of the applied signals enters into the 
calculation. 

The following general precautions should be observed to 
provide the best display when using the ADD mode: 

1. Do not exceed the input voltage rating of the plug-in 
units. 

2. Do not apply large signals to the plug-in inputs. A 
good rule to follow is not to apply a signal which exceeds 
an equivalent of about eight times the vertical deflection 
factors. For example, with a vertical deflection factor of 
0.5 volt/division, the voltage applied to that plug-in unit 
should not exceed 4 volts. Larger voltages may result in a 
distorted display. 

3. To ensure the greatest dynamic range in the ADD 
mode, set the position controls of the plug-in units to a 
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setting which would result in a mid-screen display if viewed 
in the LEFT or RIGHT positions of the VERT MODE 
switch. 

4. For similar response from each channel, set the 
plug·in units for the same input coupling. 

Trigger Source 

The TRIG SOURCE switch allow5 5election of the 

internal trigger signal for the time-base unit. For most 
applications, this switch can be set to the VERT MODE 
position. This position is the most convenient, since the 
internal trigger signal is automatically switched as the 
VERT MODE switch is changed, or as the display is 
electronically switched between the left vertical and right 
vertical plug-in units in the AL T position of the VERT 
MODE switch. It also provides a usable trigger signal in the 
ADD or CHOP positions of the VERT MODE switch, since 
the internal trigger Signal in these modes is the algebraic 
sum of the signals applied to the vertical plug-in units. 
Therefore, the VERT MODE position ensures that the 
time·base unit receives a trigger signal regardless of the 
VERT MODE switch setting, without the need to change 
the trigger source selection. 

If correct triggering for the desired display is not 
obtained in the VERT MODE position, the LEFT or 
RIGHT positions can be used to obtain the trigger signal 
from either the left vertical or right vertical plug-in unit. 
The internal trigger signal is obtained from the selected 
vertical compartment, whether the plug-in unit in that 
compartment is selected for display on the CRT or not. If 
the internal trigger signal is obtained from one of the 
vertical units, but the other vertical unit is selected for 
display, the internal trigger signal must be time-related to 
the displayed signal in order to obtain a triggered (stable) 
display. 

X-Y Operation 

In some applications, it is desirable to display one signal 
versus another (X-Y) rather than against time (internal 
sweep). The flexibility of the plug-in units available for use 
with the 7603 provides a means for applying an external 
signal to the horizontal deflection system for this type of 
display. Some of the 7B-series time-base units can be 
operated as amplifiers in addition to their normal use as 
time-base generators_ This feature allows an external signal 
to provide the horizontal deflection on the CRT_ For most 
of the time-base units with the amplifier function, the X 
(horizontal) signal can be connected either to an external 
input connector on the time-base unit or it can be routed to 
the time-base unit through the internal triggering system 
(see time-base instruction manual for details!' If the latter 
method is used, the TRIG SOURCE switches must be set so 
that the X (horizontal) signal is obtained from one of the 
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vertical units and the Y (vertical) signal is obtained from 
the other vertical unit. The advantages of using the internal 
trigger system to provide the X signal are that the 
attenuator switch of the amplifier unit providing the 
horizontal signal determines the horizontal deflection 
factor to allow full-range operation and the plug-in units do 
not have to be moved between compartments when X-V 
operation is desired. 

Another method of obt<lining <In X-V di5pI<ly is to install 
an amplifier plug-in unit in one of the horizontal plug-in 
compartments (check amplifier unit gain as given in the 
plug-in instruction manual to obtain calibrated horizontal 
deflection factors). This method provides the best X-V 
display, particularly if two identical amplifier units are 
used, since both the X and Y input systems will have the 
same delay time, gain characteristics. input coupling, etc_ 
For further information on obtaining X-V displays, see the 
plug-in unit manuals. Also. the reference books listed under 
Applications provide information on X-V measurements 
and interpreting the resultant lissajous displays. 

Intensity Modulation 

Intensity (Z-axisl modulation can be used to relate a 
third item of electrical phenomena to the vertical {Y-axisl 
and the horizontal (X-axis) coordinates without affecting 
the waveshape of the displayed signal. The Z-axis modu­
lating signal applied to the CRT circuit changes the 
intensity of the displayed waveform to provide this type of 
display. "Gray scale" intensity modulation can be obtained 
by applying signals which do not completely blank the 
display_ Large amplitude signals of the correct polarity will 
completely blank the display; the sharpest display is 
provided by signals with a fast rise and faU. The voltage 
amplitude required for visible trace modulation depends 
upon the setting of the INTENSITY control. A two-volt 
peak-lo-peak signal will completely blank the display even 
at maximum intensity levels_ Lower amplitude signals can 
be used to only change the trace brightness rather than 
completely blank the display. Negativelloing modulating 
signals increase the display intensity and positive-going 
modulating signals decrease the display intenSity. Useful 
input frequency range is DC to 1 0  megahertz (input voltage 
derating necessary above two megahertzl. The maximum 
input voltage should be limited to 10 volts (DC plus peak 
ACI_ 

Time markers applied to the EXT Z AXIS input 
connector provide a direct time reference on the display, 
With uncalibrated horizontal sweep or external horizontal 
mode operation, the time markers provide a means of 
reading time directly from the display, However, if the 
markers are not time-related to the displayed waveform, a 
Single-sweep display should be used (for internal sweep 
only) to provide a stable display_ 
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Raster Display 

A raster-type di$play can be used to effectively increase 
the apparent sweep length_ For this type of di$play, the 
trace [s deflected both vertically and horizontally by 
sawtooth signals_ This is accomplished in the 7603 by 
installing a 7B-series time-base unit in one of the vertical 
plug-in compartments. Normally, the time-base unit in the 
vertical compartment should be set to a slower sweep rate 
than the time-base unit in the horizontal compartment; the 
number of horizontal traces in the raster depends upon the 
ratio between the two sweep rates. I nformation can be 
displayed on the raster using several different methods. I n  
the ADD position of the VERT MODE switdl, the signal 
from an amplifier unit can be algebraically added to the 
vertical deflection. With this method, the vertical signal 
amplitude on the CRT should not exceed the distance 
between the horizontal lines of the raster. Another method 
of displaying information on the raster is to use the EXT Z 
AXIS input to provide intensity modulation of the display. 
This type of raster display could be used to provide a 
television-type display. Complete information on operation 
using the Z-axis feature is given under Intensity 
Modulation. 

To provide a stable raster display, both time-base units 
must be correctly triggered. Internal triggering is not 
provided for the time-base units when they are in the 
vertical compartments; external triggering must be used. 
Also, blanking is not provided from the time·base units 
when they are installed in a vertical compartment. To blank 
out the retrace portion from the time-base unit in the 
vertical compartment, special connections must be made 
from this time·base unit to the blanking network of the 
7603. If this mode of operation is desirable, contact your 
local TEKTRONIX Field Office or representative for 
specific information on obtaining blanking with the specific 
time·base unit being used in the vertical compartment. 

Calibrator 

General. The internal calibrator of the 7603 provides a 
convenient signal source for dlecking basic vertical gain and 
for adjusting probe compensation as described in the probe 
instruction manual. In addition, the calibrator can be used 
as a convenient signal source for application to external 
equipment. 

Voltage. The calibrator provides accurate output voltage 
of 40 millivolts, 0.4 volt, and 4 volts at the three 
front·panel pin·jack connectors into high·impedance loads. 
Output resistance is approximately 50 ohms at the 40 mV 
and 0.4 V pin jacks and approximately 450 ohms at the 4 V 
pin jack. 

Current. A 40·milliampere, one-kilohertz output current 
is provided when the OPtional current-loop accessory 
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(TEKTRONIX Part No. 012-0259-00) is connected 
between the 4 V pin-jack and ground. This outpUt can be 
used to check and calibrate current-measuring probe 
systems. 

Waveshape. The square-wave output signal of the cali­
brator can be used as a reference wavemape when dlecking 
or adjusting the compensation of passive, high-resistance 
probes. Since the square-wave output from the calibrator 
hilS iI flat top, any distortion in the di�laved waveform is 
due to the probe compensation. DC voltage output is also 
available by changing a jumper on the calibrator board ; see 
Fig. 1-5. 

Fig. '·5. Jumper loe .. ions for DC and o.,.·kiloh ... tz Calibr.tor 
operation (Callb'ltor bo.rdl. 

Signals Out 

Vertical Signal. The VERT SIG OUT connector provides 
a sample of the vertical deflection signal. The source of the 
output signal is determined by the TRIG SOURCE switdl. 
The source will follow the setting of the TRIG SOURCE 
switch . When the TR IG SOURCE is in the VERT MODE 
the output will follow the VERTICAL MODE switch 
except CHOP, then the signals are ADDED. The output 
signals are LEFT, ALT, ADD and RIGHT. The output 
signal into 50 ohms is about 25 millivolts/division of the 
vertical signal displayed on systems CRT. The output signal 
into 1 megohm is about 0.5 volts/division of the vertical 
signal displayed on the systems CRT. 

+ Gate. The + gate connector provides a sweep gate 
signal that is generated by the time base plug·in unit. The 
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gate selector switch provides three gates MAIN, 
AUXILIARY and DELAY. The duration of the gate pulse 
is determined by the respective sweep. Auxiliary and Delay 
gates can only be produced by dual sweep time base plug-in 
units. The amplitude of the gate signal is about 50 millivolts 
into 50 ohms or 10 volu into 1 megohm. 

+ Sawtooth. The + sawtooth connector provides a 
positive going sample of the sawtooth from the time base 
unit in the hOfizontal compartment. The rate of rise of the 
sawtooth signal is about 50 millivolts/unit of time into 50 
ohms or 1 volt/unit of time into 1 megohm. Unit of time is 
determined by the time/division switch of the horizonal 
plug-in unit. 

Applications 

The 7603 Oscilloscope and its associated plug-in units 
provide a very flexible measurement system. The capa­
bilities of the overall system depend mainly upon the 
plug·in units that are chosen for use with this instrument. 
Specific applications for the individual plug·in units are 
described in the plug-in manuals. The overall system can 
also be used for many applications which are not described 
in detait either in this manual or in the manuals for the 
individual plug·in units. Contact your local TEKTRONIX 
Field Office or representative for assistance in making 
specific measurements with this instrument. 

The following books describe oscilloscope measurement 
techniques which can be adapted for use with this 
instrument. 

John D. Lenk, "Handbook of Oscilloscopes, Theory, and 
Application", Prentice-Hall Inc., Englewood Cliffs, New 
Jersey, 1968. 
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J .  Czech, "Oscilloscope Measuring Techniques", 
Springer·Verlag, New York, 1965. 

J. F. Golding, "Measuring Oscilloscopes", Transatlantic 
Arts, Inc., 1971. 

Charles H. Roth Jr., "Use of the Oscilloscope", A 
Programmed text, Prentice·Hall Inc., Englewood Cliffs, 
New Jersey, 1970. 

Repackaging for Shipment 

If the Tektronix instrument is to be shipped to a Tektronix 
Service Center for service or repair, attach a tag showing: 
owner (with addressl and the name of an individual at your 
firm that can be contacted, complete instrument serial 
number and a description of the service required. 

Save and re-use the package in which your instrument was 
shipped. If the original packaging is unfit for use or not 
available, repackage the instrument as follows: 

Surround the instrument with polyethylene sheeting to 
protect the finish of the instrument. Obtain a carton of 
corrugated cardboard of the correct carton strength and 
having inside dimensions of no less than six inches more 
than the instrument dimensions. Cushion the instrument 
by tightly packing three inches of dunnage or urethane 
foam between carton and instrument, on all sides. Seal 
carton with shipping tape or industrial stapler. 

The carton test strength for your instrument is 375 pounds. 
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Section 2-7603/R7603 Service 

S PECIF I CATION 

Information given in this manual applies to the R7603 
Oscilloscope also, unless otherwise indicated. The A7603 is 
electrically identical to the 7603, but it is adapted for 
mounting in a standard 19-inch rack. Rackmounting 
instructions and a dimensional drawing for the A7603 are 
given in Section 6. 

This instrument will meet the following electrical 
specifications after complete calibration as given in Section 
5. The Operating Checkout procedure which is given in 
Section 1 provides a convenient method of checking 
instrument performance without making internal checks or 
adjustments. The fo1iowing electrical characteristics apply 
over an ambient temperature range of O°C to +50DC, except 

as otherwise indicated. Warmup time for given accuracy is 
20 minutes. limits and tolerances given in the Supplemental 
Information column are provided for user information only, 
and should not be interpreted as Performance 
Requirements. 

NOTE 

Many of the measurement capabilities of this 

instrument are determined by the choice of plug-in 

units. The following characteristics apply to the 7603 

Oscilloscope only. See the System Specification ae 

the end of this section for specifications of the 

complete system. 

VERTICAL DEFLECTION SYSTEM 

Characteristic Performance Requirements Supplemental Information 

Deflection Factor Compatible with all 7000-series plug·in 
units. 

Between Compartments Within 1%. 

Low Frequency Linearity 0.1 division 0' less compression 0' 

expansion of a center-screen 2 division 
signal when positioned anywhere ver· 
tically within the graticule area. 

Bandwidth See system specifications for 7000'series 
instruments. 

7603 Vertical Amplifier only DC to at least 1 15 MHz. 
(6 div Reference; ODC to +50°CI 

Step Response Riselime See system specifications for 7000-series 
instruments. 

Isolation Between Vertical At least 100:1 from DC to 100 MHz. 
Compartments 

Delay Line Permits viewing leading edge of trigger 
signal. 

Chopped Mode 

Repetition Rate 1 MHz within 20%. 

Time Segment From Each 0.4 to 0.6 I1S. 
Compartment 
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Characteristic 

Difference In Delay Between 
Vertical Compartments 

Vertical Display Modes 

Characteristic 

Trigger Source 

CharacteristK: 

Fastest Calibrated Sweep Rate 

Deflection Factor 

Low Frequency Linearity 

Phase Shift Between the Vertical 
and Horizontal Amplifiers 

Frequency Response Bandwidth 
(8 dill Reference) 

Specification-7603/R7603 Service 

VERTICAL DEFLECTION SYSTEM {conti 

Performance Requirements Supplemental Information 

0.5 ns or less. 

LEFT: Left vertical unit only. Selected by VERT MODE switch. 

AL T: Dual trace, alternate between verti-
cal uniu. 

ADD: Added algebraically. 

CHOP: Dual trace, chopped between ver-

tical units. 

RIGHT: Right vertical unit only. 

TRIGGERING 

Performance Requirements Supplemental Information 

LEFT VERT: From left vertical only. Selected by TRIGGER SOURCE switch. 

VERT MODE: Determined by vertical 
mode. 

RIGHT VERT: From right vertical only. 

HORIZONTAL DEFLECTION SYSTEM 

Perfonnance Requirements Supplemantal lnfOfmation 

5 ns/div. 

Compatible with all 7000-series plug-in 
units. 

0.1 div or less compression or expansion 
of , center·screen 2 dill signal when 
positioned anywhere horilontally within 
the graticule area. 

less than 2° from DC to 35 kHz. 

At least 2 MHz. 
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CALIBRATOR 

Characteristic Performance Requirements Supplemental Information 

Waveshape Positive-going SQuarewave 0' DC (DC 
voltage selected by internal jumper). 

Voltage Output Range 40 mV, 0.4 V, and 4 V .  Into 1 Mn load. 

Voltage Output Accuracy 

+ 1 5°C to +35°
C Within 1%. 

O°C to +50oC Within 2%. 

Current Output Accuracy 40 mAo 

+ 1 5°C to +35°C Within 2%. With optional current loop accessory 
(01 2·0259·00) connected between 4 V 

O°C to +50°C Within 3%. pin jack and ground pin jack. 

Repetition Rate Approximately 1 kHz. 

Output Resistance 

40 mV and 0.4 V Approximately 50 n. 

4 V  Approximately 450 n. 

EXTERNAL Z AXIS INPUT 

Characteristic Performance Requirements Supplemental Information 

Sensitivity (Full Intensity 2 V peak to peak. 
Range) 

Useful Input Voltage Versus 2 V peak to peak, DC to 2 MHz; reducing 

Repetition Frequency to 0.4 V peak to peak at 10 MHz. 

Polarity of Operation Positive-going signal decreases intensity. 

Maximum Input Voltage 10 V (DC to peak AC), 

I nput Resistance Approximately 500 n. 

OUTPUTS 

Characteristic Performance Requirements Supplemental Information 

Camera Power (Pl041 at CRT 
Bezel) 

Pin l - + 1 5 V  

Pin 3 - single sweep reset 

Pin 5 - ground 
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CHARACTER GENERATOR 

Characteristic Performance Requirements Supplemental Information 

Character Size Adjustable. 

Modes of Operation Free·run independent of sweep. Selected bV internal READOUT mod. 
switch. 

Triggered after sweep. 

DISPLAY (CRT) and OPTIONS 

Characteristic Performance Requirements Supplemental Information 

Cathode Ray Tube Type T 7400. 

Graticule 

Type Internal and illuminated. 

Area a x l O dil/. 

Standard 1 dill equals 1.22 cm. 

Option 4 1 div equals 1 em. 

Option 6 I d i v  equals 1.22 om (Spectrum 
Analyzer). 

Phosphor 

Standard P31. 

Option 8 P l l  of P7 on request. 

Beam Finder Limits display to within graticule area 
when BEAM FINDER switch is actuated. 

Photographic Writing 
Specifications Phosphor Standard Option 4 

C53 Camera (fl.9 Lens P31 100 dillJJ.ls 180 cmJJ.ls Polaroid I film tV"" 107 (3000 ASA). 

1 :0.85 Image·to-Object Without film fogging techniques. 

Ratio) P l l  140 dill/p.s 260 cm/J.ls 

I A-oi.tellld trad,m.,k Pol.rotd Corpollltion. 
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Specification-7603/R7603 Service 

POWER SOURCE 

CharCK;teristic Performllnce Requiremenu Supplementlll Information 

Line Voltage Ranges 

1 10 V nominal 100 V ± 1 O%. 

1 1 0 V ±10%. 

120 V ±10%. 

220 V nominal 200 V ±10%. 

220 V ± 1 0%. 

240 V ±10%. 

Line Frequency 50 to 400 Hz. 

Maximum Power Consumption 1 70 W, l .9 A. 

( 1 1 5  V AC; 60 Hz) 

Fuse Data 

1 10 V line ( F  1000) 3.2 A slow blow. 

220 V line (F 1000) 1.6 A slow blow. 

+130 V Supply (FB55) 0.15 A fast blow. 

SIGNALS OUT 

Characteristic Performance Requirements SupplemtrnUd Information 

VERT SIG OUT See systems specifications for 7000-series 

instruments. 

Vertical Signals LEFT, RIGHT, AL T, and ADD. Selected by TRIG SOURCE switch. 

Gain 

Into 50 n 25 mV/div. 

Into 1 MD: 0.5 V/div. 

±20% system CRT to VERT SIG OUT. 

Risetime (Into 50 m 5 ns or less. 

Aberrations 

Centering i 1  div system CRT to VERT SIG OUT. 

(1.5 V into 1 MD: or 75 mV into 50 n_ 
Output Resistance 950 n within 2%. 

+GATE OUT 

Gate Signals MAIN, AUXILIARY, and DELAY. Selected by Gate selector switch. 

Output 

Into 50 n 0.5 V within 10%. 

Into 1 Mn 1 0  V within 10%. 
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SIGNALS OUT (conti 

Characteristic Performance Requirement Supplemental Information 

Risetime (Into 50 !1) 

Output Resistance 

+SAWTOOTH OUT 

Output 

Into 50 n 
Into 1 Mil 

Output Resistance 

ENVIRONMENTAL 

Characteristic Information 

NOTE 

This instrument will meet the electrical characteristics 

given in the Performance Requirement column of 

the Specifications over the following environmental 

limits. 

Temperature Range 

Operating 

Non-operating 

Altitude 

Operating 15,000 ft. 

Non-operating Test limit 50,000 ft. 

Transportation (packaged Instrument, without plug-in 
units) qualifies under National Safe Transit test procedure 
1 A, Category I r .  

Characteristic 

Ventilation 

PHYSICAL 

Information 

Safe operating temperature main-
tained by convection cooting_ 
(7603) or forced air cooling 
(R7603). Automatic resetting ther­
mal cutout protects instrument 
from overheating. 

20 ns or less 

950 n within 2%. 

50 mY/unit time2 within 15%. 

1 V/vnit time1 within 10%. 

950 n within 2%. 

PHYSICAL (cont) 

Characteristic I nformation 

Finish Anodized aluminum front 
Painted cabinet. 

7603 Overall Dimen-
sions (measured at 
maximum points) 

Height 1 1 .4 in (28.9 em). 

Width 8.7 in (22.1 em). 

length 24.0 in (60.9 em). 

Net Weight 30 Ib ( 1 3.6 kg). 
(instrument only) 

R7603 Overall Dimen-
sions (measured at 
maximum points) 

Height 5.25 in (13.3 em). 

Width 19.0 in 48.2 em). 

length 24.7 in (62.9 cm). 

Net Weight 30 lb  ( 1 3.6 kg). 
(instrument only) 

STANDARD ACCESSORIES 

panel. 

-

Standard accessories supplied with the 7603 are qiven in the Mechanical Parts list illustrations. For optional accessories 
available for use with this instrument, see the Tektronix, Inc . .  catalog. 

1 Referenced to Tima/Oiv sattirl\!. 
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7600-5ERIES SYSTEM SPECIFICATIONS 

Vertical System 
Amplifier Accuracy 

Plug·ln EXT CAL INT CAL INT CAL SIG OUT 
Unit Probe BW T, o to 50°C 1 5  to 35°C o to SOoC BW T, 

7All Integral 100 MHz 3.5 ns 

7A12 
None 

P6053 
85 MHz 4.2 ns 

7A 13 
None 

P605S 
80 MHz 4.4 ns 

P6021 50 MHz 7.0 ns 
7A14 

P6022 85 MHz 4.2 ns 

7A15A 
None 

P6053 
65 MHz 5.4 ns 

7A16 
None 

P6053 
100 MHz 3.5 ns 

7A17 None 100 MHz 3.5 ns 

7A18 
None 

P6053 
70 MHz 5.0 ns 

None 

7A19 
or P605 1 

P60561 
1 10 MHz 3.2 ns 

P6057 

7A22 
None or 1.0 MHz 350 ns 

Anv :tl0% ±9% 

The bandwidth of a vertical plug·in used in the 
horizontal compartment is 2 MHz except for the 7A22 
which has a bandwidth of 850 kHz. The X·Y phase shift 
between 2 similar units is 2° at 35 kHz. 

TIME BASE PLUG·INS 

M .. 
Time Performance Sweep Triggering 
B_ Feature Rate Freq Range 

7850 Delayed Sweep & 5 ns/div DC to 100 MHz 
Ext Amplifier 

7851 Delaying Sweep 5 ns/div DC to 100 MHz 

7852 Delayed & Mixed 5 ns/div DC to 100 MHz 
Sweeps 

7853N Delayed & Mixed 5 nsJdiv DC to 100 MHz 
Sweeps 

7870 Delayed Sweeps & 2 ns/div DC to 200 MHz 
Ext Amplifier 

7871 Delaying Sweep 2 nsJdiv DC to 200 MHz 

7892 Display Switching 2 ns/div DC to 250 MHz: 

2% "" 4% 60 MHz 5.9 ns 

2% "" 4% 55 MHz 6.4 ns 

"" 4% 5% 55 MHz 6.4 n5 

1 .5% 2.5% 3.5% 55 MHz 6.4 ns 

1 .5% 2.5% 3.5% 45 MHz 7.8 n5 
2% 

2% 

3% 

3% 

2% 

"" 

2% 

"" 
2% 

3% 

2% 

"" 4% 40MHz 8.8 ns 

"" 4% 50MHz 7.0 ns 

4% 5% 50MHz 7.0 ns 

4% 5% 50 MHz 7.0 ns 

"" 4% 60MHz 5.9 ns 

4% 5% 60MHz 5.9 ns 

15 MHz 24 ns 

"" 4% 50 MHz 7.0 ns 

4% 5% 50 MHz 7.0 ns 

"" 4% 65 MHz 5.4 ns 

4% 5% 65 MHz 5.4 ns 

1.0 MHz 350 ns "" 4% 
:t 10% ±9% 

SPECIAL PURPOSE and SAMPLING PLUG· INS 

Plug·ln Performance Feature 

7CTIN Low Power Semiconductor Curve Tracer 

70 13 Measures: Temperature, Voltage, Current, 
and Resistance 

7014 Directly Gated Counter to 525 MHz 

7L12 1 MHz to 1.8 GHz Spectrum Analyzer 

7M 1 1  High Quality Dual Delay Line 

7S 1 1  Accepts Plug·ln Sampling Heads 

7S12 TOR and Sampling Applications 

7Tll Random o. Sequential; Equivalent o. 
Real·Time Sampling 

For more complete specifications on plug-in units for the 
7600-Series Oscilloscope System, refer to the TEKTRONIX 
Catalog. 
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Section 3-7603/R7603 SenlK:e 

CALIBR AT ION 
Calibration Interval 

To assure instrument accuracy, check the calibration of 
the 7603 every 1000 hours of operation, or every six 
months if used infrequently. Before complete calibration, 
thoroughly clean and inspect this instrument as outlined in 
the Maintenance section. 

TEKTRONIX Field Service 

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

Using This Procedure 

General. This section provides several features to facili· 
tate calibration of the 7603. These are: 

Index, An index is given preceding the calibration 
procedure to aid in locating a step. 

Partial Procedure. A partial calibration is often desirable 
after replacing components, or to touch up the adjustment 
of a portion of the instrument between major recalibra· 
tions. To calibrate only part of the instrument, set the 
controls as given under Preliminary Control Settings and 
start with the nearest Equipment Required list preceding 
the desired portion. To prevent unnecessary recalibration of 
other parts of the instrument, re·adjust only if the tolerance 
given in the CHECK- part of the step is not met. If 
fe·adjustment is necessary, also check the calibration of any 
steps listed in the INTERACTION· part of the step. 

Complete Calibration Procedure. Completion of each 
step in the following calibration procedure insures that this 
instrument is both correctly adjusted and performing 
within all given tolerances. 

IMPORTANT NOTE 

All waveforms shown in this section were taken with 
a TEKTRONIX Oscilloscope Camera System, unless 
noted otherwise. 

TEST EQUIPMENT REQUIRED 

General 

The ten equipment and accessories, or its equivalent, 
given in the Test Equipment table is required for complete 

calibration of the 7603. Specifications given for the test 
equipment are the minimum necessary for accurate calibra· 
tion. Therefore, the specifications of any test equipment 
used must meet or exceed the listed specifications. All test 
equipment is assumed to be correctly calibrated and 
operating within the listed specification. Detailed operating 
instructions for the test equipment are not given in this 
procedure. Refer to the instruction manual for the test 
equipment if mOfe information is needed. 

Special Calibration Fixtures 

SpeCial TEKTRON IX calibration fixtures are used in this 
procedure only where they facilitate instrument calibration. 
These special calibration fixtures are available from 
Tektronix, Inc. Order by part number through your local 
TEKTRONIX Field Office or representative. 

Calibration Equipment Alternatives 

All of the listed test equipment is required to completely 
check and adjust this instrument. This Calibration 
procedure is based on the first item of equipment given as 
an example of applicable equipment. When other 
equipment is substituted, control settings or calibration 
setup may need to be altered slightly to meet the 
requirements of the substitute equipment. If the exact item 
of test equipment given as an example in the Test 
Equipment table is not available, first check the Specifica· 
tions column carefully to see if any other equipment is 
available which might suffice. Then check the Usage 
column to see what this item of test equipment is used for. 
If used for a check or adjustment which is of little or no 
importance to your measurement requirements, the item 
and corresponding step(5) can be deleted. 

The following procedure is written to completely check 
and adjust the 7603 to the limits given in Section 2 and to 
allow interchanging 7oo0·series plug·in units between 
7ooo·series mainframes without the need to recalibrate the 
instruments each time. If the applications for which you 
will use the 7603 do not require the full available 
performance from the 7603/plug·in combination, this 
procedure and the required equipment list can be shortened 
accordingly. For example, the basic measurement capa· 
bilities of this instrument can be verified by checking 
vertical deflection accuracy, vertical square·wave response, 
and basic horizontal timing with 7000·series real-time 
plug·in units and an accurate square'wave signal. Also, if the 
7603/plug·in combination is to be used as a fixed system 
without the need to interchange plug·in units, all tests can 
be made by substituting vertical plug-in units and applicable 
test signals for the 067-0587.01 mainframe standardizer 
calibration fixture. 
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TEST EQUIPMENT 

Examples of Applicable 

Description Minimum Specifications U .... Test Equipment 

1 .  Precision D C  Range, zero to 1 50 volts; Calibrator output accuracy a. TEKTRONIX OM 501 Digital 

voltmeter accuracy, within 0.1%. check aod adjustment. Multimeter.1 

Low-voltage power supply 
adjustment. b. Fluke Model 825A Differential DC 

Voltmeter. 

2. DC voltmeter Range. zero to 4000 volts; High-voltage POW" supply a. Triplett Model 630-NA. 

IVDM) accuracy, checked to with· check. Z·axis DC levels 

in 1 %  at -2960 volts. adjustment. b. Simpson Model 262. 

3. Time-mark Marker outputs. 10 nano- CRT geometry check and a. TEKTRONIX TG SOl Time-Mark 

generator seconds to 0.1 second; adjustment. Hori  zontal Generator.1 

marker accuracy, within timing check and adjustment. 
0.1%. Trigger output, one b. TEKTRONIX 2901 Time-Mark 

millisecond. Generator. 

4. High-frequency Frequency, 65 to abo" Vertical bandwidth check. Wavetek 1002 Sweep/signal Gener· 

constant amplitude 1 90  megahertz. reference Vertical amplifier isolation ator. 
signal generator frequency, 3 megahertz "'od<. 

output amplitude variable 
from 0.5 volt to 5 volts; 
amplitude accuracy, with-
;n 1 %  of reference " 
output frequency changes. 

5. Medium-fre- Frequency, 50 to 70 mega- External Z-axis operation a. TEKTRONIX SG 503 Signal 

quency constant- hertz; reference frequency, check. Vertical bandwidth Generator. I 

amplitude signal 50 kilohertz; output check. Vertical amplifier iso· 

generator amplitude, variable from lation check. Horizontal b. TEKTRONIX 191 Constant Ampli-

five millivolts to five volts bandw idth check. tude Signal Generator. 

peak to peak into 50 
c. General Radio 1 21S-C with 1 263·C 

ohms; amplitude accuracy, 
Amplitude Regulating Power Supply. 

constant within 3% of 
reference " output 
frequency changes. 

6. Low-frequency Frequency. 35 kilohertz; X-V phase shift check. a. TEKTRONIX FG 503 Signal 
signal generator output amplitude, variable Generator .1 

from 50 to 100 millivolts. b. General Radio 1310-8 Oscillator. 

7. Test-oscilloscope Bandwidth. DC to 50 Horizontal limit centering ad- a. TEKTRONIX 7603 or 7403N Os-
system (dual-trace) megahertz; minimum d.- justment and + GATE OUT. cilloscope with two 7A15A or 7A16A 

flection factor, 10 Amplifier and 1B50 or 7B53A Time-

m i  I l i v o l t s / d i v i s i o n ;  Ba" plug-in un its, and two P6053B 

accuracy. within 3%. Probes. 

b. TEKTRONIX 465 Oscilloscope with 
two P6065A Probes. 

8. Vertical plug-in TEKTRONIX 7A-series 65 U"d throughout procedure a. TEKTRONIX 7A15A and a 7A18 
unit (two identical megahertz bandwidth to provide vertical input to Amplifier (may b. shared with 
units required). and required for complete pro· 7603 under calibration. 7000'5eries test oscilloscope) 
a dual display vertical cedure as written. Identical units required only 
unit. fo, X-V phase shift check. b. Any 7A-series plug·in unit hole· 

The 7 A 18A is used to check ranees in $Ome steps may be limited if 
READOUT operation. low·frequency units used). 

, ReqUires TM 500-Ser_ Pow .. Module. 
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Calibration-7603/R7603 Service 

TEST EQUIPMENT (cont) 

Examples of Applicable 

Description Minimum Specifications U .... Test Equipment 

9. Time base TEKTRONIX 7B-series. Ured through procedure to •• TEKTRONIX 7B53A 0' 7B52 
plug-in unit provide sweep. Time Base. 

b. Any 7B·series plug-in unit. 

10. Mainframe Produces gain·check .nd Ured throughout procedure a. TEKTRONIX Calibration Fixture 
standardizer cali- pluse·response waveforms. to standard ize instrument so 067 ·0587·01 . 

brat ion fixture plug·in units "" b. inter-
changed without complete b. Calibrated 7000-series plug·in units 
recalibration. with suitable signal sources may be 

substituted if lower performance ;, 
acceptable. 

1 1 .  lOX passive Compatible with 7B-series Chopped mod. operation a. TEKTRONIX P6053B or P6065A 
probe external trigger input. check (adjustment pro· Probe (may be shared with test 

cedure). oscilloscope). 

12. T connector Connectors, BNC. External Z-axis operation • •  T E K T R O N I X  Part N o .  
check. 103-0030-00. 

13. Termination Impedance, 50 ohms; Horizontal timing check and • • T E  K T R O N I X  Part N o .  
accuracy, ±2%; connec- adjustment. X·Y phase shift 01 1-0049-01. 

tors, BNC. check. 

14. Dual·input Connectors, BNC. Added operation check. X·Y a. TEKTRONIX Cal ibration Fixture 

coupler phase shift check. 067-0525·00. 

IS. Cable (two I mpedance, 50 ohms; U",d throuyhuut IJroet:dure , . T E K T R O N I X  Part No. 

required) type, RF-58/U; length, 18 for signal interconnection. 01 2·0076·00 ( l S-inch). TEKTRONIX 

and 42 inches; connectors, Part No. 0 12·0057-01 (42-inchl. 

BNC. 

16. GA in·line I mpedance, 50 ohms; External Z-axis operation , . T E K T R O N I X  Part N o .  

termination accuracy, ±2%; connec· check. Vertical bandwidth 0 1 7·0083·00. 

tors, G R 874 input with check. Vertical amplifier iso-
BNC male output. lation check. Horizontal 

bandwidth check. 

17. Cable I mpedance, 50 ohms; type External Z·axis operation • • T E K T R O N I X  Part No.  

R G · 2 1 3/ U ;  e lectrical check. Vertical bandwidth 01 7-0502-00. 

length. five nanoseconds; check. Vertical amplifier iso-

connectors, G A 874. lation check. Horizontal 
bandwidth check. 

lB. aNC to pin- Adapts pin jacks to BNC Added operation check. Trig- • •  T E K T R O N I X  Pa rt N o .  

jack cable male connector. '" source operation check. 175·11 78·00 (one supplied as standard 

Astigmatism adjustment. accessory). 

19. Screwdriver Three·inch shaft, 3/32- Used throughout adjustment a. Xcelite R-3323. 

inch bit. procedure to adjust variable 

lesistors. 

20. Low·capacitance 1 In-inch shaft. Ured throughout adjustment • • T E K T R O N I X  P art N o .  

screwdriver procedure to adjust variable 003-0000-00. 
capacitors. 
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Setup Procedure 

NOTE 

This instrument should be adjusted at an ambient 
temperature of +25' C ±S' C for best overall accuracy. 

1 .  Remove the sides and bottom covers from the 7603 
or the top cover and side panel from the R7603. 

2. Connect the instrument to a power source which 
meets the voltage and frequency requirements. The applied 
voltage should be near the center of the voltage range 
marked on the rear panel (see Section 1 for information on 
converting this instrument from one operating voltage to 
another). 

NOTE 

If correct fine voltage is nor available, use a variable 
autotransformer to provide the correct input voltage. 

3. Set the controls as given under Preliminary Control 
Settings. Allow at least 20 minutes warmup before 
proceeding. 

NOTE 

Titles for external controls of this instrument are 
capitalized in this procedure (e.g., INTENSITY). 
Internal adjustments are initial capitalized only (e.g., 
CRT Grid Bias). 

Preliminary Control Settings 

Set the 7603 controls as follows: 

INTENSITY 
FOCUS 

BEAM FINDER 
GRATICULE ILLUM 
VERT MODE 
TRIG SOURCE 
POWER 

Midrange 
Adjust for well-defined 
display 
0" 
As desired 
LEFT 
VERT MODE 
ON 

CALIBRATION PROCEDURE 

7603 Serial No. 

Calibration Date 

Calibrated By 

Calibr"ation-7603/R7603 Service 

Introduction 

The following procedure returns the 7603 to correct 
calibration. All lim its and tolerances given in this procedure 
are calibration guides, and should not be interpreted as 
instrument specifications except as listed in Section 2. 

Index to Calibration Procedure 

Power Supply 

1 .  Adjust -50 Volt Power Supply 

2. Check Remaining Power·Supply Voltages 

3. Check High-Voltage Power Supply 

Display and Z-Axis 

4. Adjust CRT Grid Bias 

5. Adjust Astigmatism 

6. Adjust Trace Rotation 

7. Adjust Y-Axis Alignment 

8. Adjust Geometry 

g. Check External Z·AxisOperation 

10. Check Beam Finder 

Vertical Deflection System 

1 1 .  Adjust Bias Adjustment 

12. Adjust Vertical Centering 

13. Check Vertical Gain 

14. Check Vertical Linearity 

1 5 .  Adjust Vertical  H i g h.Frequency 
Compensation 

16. Check Vertical Amplifier Bandwidth 

17.  Check Vertical Amplifier Isolation 

18. Check Added Operation 

19. Check Alternate Operation 

20.  Check Vertical  Chopped Mode 
Operation 

Triggering System 

2 1 .  Check Trigger Source Operation 
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Horizontal Oeflection System 

22. Adjust Horizontal Amplifier Gain and 
Low·Frequency Linearity 

23. Adjust Horizontal Amplifier Centering 

24. Adjust Horizontal Amplifier Limit 
Centering 

25. Adjust High·Frequency Timing 

26. Check X·Y Phase Shift 

27. Check Horizontal Bandwidth 

Z·Axis and Auto Focus 

28. Adjust Z·Axis Compensation 

29. Adjust Auto Focus Compensation and 
Operating Levels 

Calibrator 

30. Adjust Calibrator Output Voltage 

31. Check Calibrator Repetition Rate 

Sign.s Out 

32. Check SINGLE SWEEP READY OUT 

33. Check EXT S S RESET IN 

34, Check VERT SIG OUT 

35. Check +GATE OUT 

36. Check +SAWTOOTH OUT 

Readout Operation 

37, Check READOUT SYSTEM Operation 

3 8 .  Check READOUT Gate Triggered 
Operation 

POWER SUPPLY 

Equipment Required 

1 .  Precision DC voltmeter 

2. DC voltmeter (VQM) 

3. Three·inch screwdriver 
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Control Senings 

Set the controls as given under Preliminary Control 
Settings. 

1. Adjust -50 Volt Power Supply 

a. Set the INTENSITY control fully counterclockwise. 

b. Connect the precision DC voltmeter between TP-50 
(see Fig. 3-1A) and chassis ground. 

c. CHECK-Meter reading; -50 volts ±O.l volt. 

d. ADJUST - -50 volts adjustment R881 (see Fig. 
3-18) for a meter reading of exactly -50 volts. 

e. INTERACTION-Change in setting of R881 may 
affect operation of all circuits within the 7603. 

2. Check Remaining Power-Supply Voltages 

a. CHECK-Table 3-1 lists the low·voltage power 
supplies in this instrumen't. Check each supply with the 
precision DC voltmeter for output voltage within the given 
tolerance (connect meter ground lead to chassis ground). 
Power supply test points are shown in Fig. 3-1A. 

b. Disconnect the. precision DC voltmeter. 

NOTE 

Ripple and regulation of the individual power 
supplies can be checked using the procedure given 
under Troubleshooting Techniques in Section 5. 

TABLE 3-' 

Power Supply ToJerance 

Power Supply Test Point Output Voltage 
Tolerance 

50 Volt Pin 8 P1 171 ±D.l volt 

15 Volt Pin 1 P1171 iO.l volt 

+5 Volt Pin 2 Pl 1 71 ±D.07 volt 

+15 Volt Pin 3 P1 1 71 ±0.1 volt 

+50 Volt Pin 4 P1 1 71 iO.3 volt 

+130 Volt Pin 6 Pl171 f5.2 volt 
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Readout BOilrd 
Remove 

, 

Fig. 3·1. tAl Localion 01 power Jupply and high.voltage U!st po,nts 
bight side of insuumentl; tBI Locil1ion 01 -50 V ildjuSlmenl (Low 
Vollage Regulator boardi. 

3. Check High-Voltage Power Supply 

a. Turn off instrument. 

b. Sel the DC voltmeter (VOM) to measure at least 
3000 volts. Then. connect it between the high·vol tage lest 
point (see Fig. 3·1 AI and chassis g-ound. 

c. Turn on instrument. Check meter reading; -2975 
volts ±89 volts. 

d. Turn off instrument. Disconnect the DC voltmeter. 

e. Turn on instrument. 

DISPLAY AND Z·AXIS 

Equipment Required 

1 .  Mainframe standardizer calibration fixture 

2. 7B53A plug·in unit 

Calibration-7603/R7603 SeNies 

3. DC Voltmeter (VOM) 

4. 7A15A plug· in unit 

5. Time·mark generator 

6. Medium·frequency generator 

7. BNC to pin·jack cable 

B. la·inch 50·ohm BNC cable 

9. 42-inch 50-ohm BNC cable 

10. Five·nanosecond G R  cable 

1 1 .  50-ohm G R  in-tine termination 

12. 8NC T connector 

13. Three-inch screwdriver 

14. low·capacitance screwdriver 

Control Settings 

Set the controls as given under Preliminary Conll"ol 
Settings. 

4A. Adjust CRT Grid Bias 

a_ Install the mainframe standardizer calibration fixture 
(or a vertical plug-in) in the left vertical oompartment and 
depress the LEFT VERT MODE button. Set the fixture for 
Vert or Horiz +Step Resp. amplitude fully counterclock­
wise, and Position to midrange. 

b. Install the time base plug-in in the horizontal 
compartment, and set it for the slowest sweep speed. 
Adjust Iriggering for a free·running sweep. 

c. Adjust the fixture Position control to bring the trace 
on screen. then rotate both the INTENSITY and READ· 
OUT INTENSITY controls fully counterclockwise. 

d. Connect a lOX probe from the test-oscilloscope to 
the Z-Axis test point (see Fig. 3-2) and the probe ground 
lead to chassis ground. 

e. Sel the test·oscilloscope to DC input and a display of 
5 volts/division (including probe attenuation). position the 
trace to the center graticule line. 

f. ADJUST-INTENSITY control for a display ampli­
tude 4 volts above the center graticule line. 
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Fig. 3-2. location 01 D,splay and Z Ax,s OOJU511nE1ntS aod leSI p<:IInl$. 

g. ADJUST-CRT Grid Bias adjustment R1261 (see Fig. 
3-2) until the trace on the 7603 is just extinguished. Set 
INTENSITY or a viewable trace. 

4B. Check Z-Axis DC Levels 

a. Set the test�scilloscope for 1 0  V/division, DC input. 

b, Set the time base plug-in in the 7603 to 50 ms/ 
division and the test-oscilloscope time base to 1 sec/div. 

c. Set the calibration fixture Position control to posi· 
tion the trace vertically off screen, and set the I NTENSITY 
control fully clockwise. 

d. CHECK-The test-oscilioscope display amplitude 
should be at least 58 volts, note this reading. 

e. Set the 7603 time base plug-in to 0.1 second/division. 

f. CHECK-Pulse amplitude deflection on the test· 
oscilloscope should decrease to between 25 volts to 35 volts 
less than the amplitude in step d .  

g .  Disconnect the test oscilloscope l O X  probe from the 
7603 and reduce the INTENSITY setting to a normal 
intensity. Position the trace within the graticule area. 

5. Adjust Astigmatism 

a. Set the 7B53A for auto. internal triggering at a sweep 
rate of one millisecond/division. 

b. Set the mainframe standard izer calibration fixture 
Test switch to Vert or Horiz Aux In. 

c. Connect the 4 V Calibrator pin· jack to the Aux In 
connector of the calibration fixure with the BNC to 
pin'jack cable. 

d. Set the calibration fixture Position control for a 
centered display, and the Amplitude control tor about two 
divisions of vertical deflection. 

e. CHECK-CAT display is well defined. 

f. ADJUST -FOCUS control and A (Astigmatism) 
adjustment A 1 193 (see Fig. 3·2) to obtain best display 
definition. 

g. Disconnect the cable. 

6, Adjust Trace Rotation 

a. Set the INTENSITY control to midrange. 

b. Move the trace to the center horizontal l ine with the 
mainframe standardizer Position control. 
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c. CHECK-Trace aligns with the center horizontal line 
within 0.1 division. 

d. ADJUST -Trace Rotation adjustment R 1 181 (see 
Fig. 3·2) to align the trace with the center horizontal line. 

7. Adjust V-Axis Alignment 

a. [nter.roange the 7B53A and mainframe standardizer 
plug.in units. 

b. Move the trace to the center vertical line with the 
mainframe standardizer Position control. 

c. CHECK-Trace aligns with the center vertical line 
within 0.1 division. 

d. ADJUST -V-Axis adjustment R l l90 (see Fig. 3-21 to 
align the trace with the center vertical line. 

8_ Adjust Geometry 

a. Remove the mainframe st8ndardizer and install the 
7B53A in the horizontal compartment. Replace the main­
frame stanclardizer in the left vertical compartment. 

b. Set the VERT MODE switch to LEFT. 

c. Connect the marker output of the time-mark genera­
tor to the Aux In connector of the calibration fixture with 
an 18-inch 5O-ohm BNC cable. 

d. Connect the trigger output of the time·mark genera­
tor to the external trigger input connector of the 7B53A 
with a 42·inch SO-ohm BNC cable. 

e. Set the time-man: generator for one-millisecond 
markers and one-millisecond triggers. 
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i. Set the time-mark generator for both one· and 
O.l-millisecond markers. 

j. Position the baseline of the markers as far toward the 
bottom of the graticule as possible with the calibration 
fixture Position control. 

k. CHECK-Vertical bowing and tilt of the marker 
display is less than 0.1 division (each 0.1-millisecond 
marker represents O. 1 division). 

I. ADJUST -Geometry adjustment R 1 184 (see Fig. 3-2) 
for minimum bowing of time markers. Adjustment may 
have to be compromised to obtain less than 0.1 division 
bowing and tilt everywhere within the graticule area. 

9. Check External Z-Axis Operation 

a. Install the 7A15A in the right vertical compartment. 

b. Connect the output of the medium-frequency 
cor)stant-amplitude signal generator to the input of the 
7A15A through the five-nanosecond GR cable, 50·ohm GR 
in-line termination, and the BNC T connector. 

c. Set the 7 A 15A for a deflection factor of one 
volt/division. 

d. Set the 7B53A for auto. internal triggering at a 
calibrated sweep rate of 10 microseconds/division. 

e. Set the medium-frequency generator for a two­
division display at its reference frequency (50 kilohertz). 

f. Connect the output of the BNC T connector to the 
EXT Z-AXIS connector with the 42-inch 5O-ohm BNC 
cable. 

g. CHECK-Top portion of displayed waveform blanked 
f. Set the calibration fixture Test switch to Vert or out. 

Horiz Aux I n and the Amplitude Step or Aux control fully 
clockwise. 

g. Set the 7B53A for auto triggering from the external 
source at a sweep rate of 0.5 millisecond/division (magnifier 
off). 

h. Set the 7B53A variable time/division control to 
obtain exactly one marker for each major graticule division. 

h. Disconnect cable from external Z-AXIS connector. 

10. Check Beam Finder 

a. Set the 7A15A deflection factor to 20 millivolts/ 
division. Notice that the display exceeds the viewing area. 

b. Press the BEAM FINDER switch. 
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c. CHECK-Display compressed within graticule area. 

d. Increase the 7A l5A deflection factor until the 
compressed display is reduced in amplitude. 

e. Release the BEAM FINOER switch. 

f. CHECK-Display remains within graticule area. 

g. Disconnect all test equipment and remove the plug.in 
units. 

VERTICAL DEFLECTION SYSTEM 

Equipment Required 

1. Mainframe standardizer calibration fixture 

2. 7B53A plug·in unit 

3. High·frequency generator 

4. 7A !5A plug·in unit (two) 

5. lOX probe 

6. Five·nanosecond GR cable 

7. 50·ohm GR in·line termination 

8. BNC to pin'jack cable 

9. Dual·input coupler 

10. Three·inch screwdriver 

! , .  Low'capacit'ance screwdriver 

Control Settings 

Set the controls given under Preliminary Control 
Settings. 

1 1 .  Adjust Bias Adjustment 

a. I nstall thl:! 7B53A in the horizontal compartment. 

b. Set the 7B53A for auto, external triggering at a 
sweep rate of one millisecond/division. 

c. Install the mainframe standardizer calibration fixture 
in the left vertical compartment. Set the calibration fixture 
Test switch to VERT or HQRIZ Gain and the Rep Rate 
switch to 250 kHz. 

Calibration-7603/R7603 SelVice 

Fit. 3-3. Location of vertiul IIYI.em ..tjustments (Venieat Output 
board). 

d. ADJUST -Bias R486 for maximum gain. (See Fig. 
3·3.) 

12. Adjust Vertical Centering 

a. Set the calibration fixture Test switch to Triggering 
Gain. 

b. The trace should be within 0.3 division of the 
graticule center line. 

c. ADJUST -Vertical Centering adjustment R403 (see 
Fig. 3·3) to position the trace to the center horizontal line. 

13. Adjust Vertical Gain 

a. Set the calibration fixture Test switch to Vert or 
Horiz Gain. 

b. Position the display so the first and ninth traces are 
neaf the top and bottom lines of the graticule. 

c. CHECK-Deflection between the second and eighth 
traces should be �ix divisions iO.06 riivision_ 

d. ADJUST -Vertical Gain adjustment A447 (see Fig. 
3·3) for exactly six divisions of deflection between the 
second and eighth traces. 

e. Remove the calibration fixture from the left vertical 
compartment and install it in the right vertical compart­
ment. 
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f. Set the VERT MOCE switch to RIGHT. 

g. CHECK-Deflection between the second and eighth 
traces should be the same as part d ±1%. 

h. ADJUST -If necessary, re·adjust R447 for correct 
tolerance in both parts d and h. 

14. Check Vertical Linearity 

a. Remove the mainframe standardizer calibration 
fixture. Install the 7A 15A in the left vertical compartment 
and connect a 0.4 volt square wave signal from the 

CALIBRATOR out jacks. Set the VERT MODE switch to 
left. 

b. Set the 7A 15A VoltS/Div switch to 0.2 volt/division. 
Adjust the position control to keep the display centered on 
the graticule and adjust the Variable Volts/Div control if 
needed for a two division display. 

c. CHECK-Position the two divisions of displey verti· 
cally and check for not more than 0.1 division of 
compression or expansion anywhere within the graticule 
area. Remove the 7A15A end install the mainframe 
standardizer calibration fixture. 

15. Adjust Vertical High-Frequency Compensation 

a. Set the calibration fixture Test switch to Vert or 
Horiz +Step Resp, Rep Rate switch to 250 kHz. and adjust 
the Amplitude control for a six-division display. 

b. Set the 7B53A for a calibrated sweep rate of five 
nanoseconds/division (use X l 0  magnifier). Set the trigger 
source switch internal adjust trigger level control and 
position control for a stable display. centered on the 
graticule. 

c. CHECK-Check for optimum square corner and flat 
top on displayed pulse with aberrations not to exceed +0.1 
or -0.1 division with total peak·to·peak aberrations not to 
exceed 0.1 division. 

d. ADJUST -High·frequency compensation as given in 
Table 3·2 for optimum SQuare leading corner and flat top 
with minimum aberrations within limits given in part c. 
Location of adjustments is shown in Fig. 3-3. Use the 
low-capacitance screwdriver to adjust the variable 
capacitors. Repeat the complete adjustment procedure 
several times to obtain optimum adjustment. 
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TABLE 3-2 

High.Frequency Compensation 

Prim.-y Area 
Adjustment Of Pull!! Affected Best Sweep Rate 

C420 and First 50 nano- 50 nanoseconds/ 

R421 seconds division 

R425 and First 20 nano· 20 nanoseconds! 
0425 second. division 

C427 and First 5 nano- 20 nanoseconds! 

R427 seconds divisions 

e, Remove the calibration fixture from the left vertical 
compartment and install it in the right vertical compart· 
ment, 

f. Set the VERT MODE switch to RIGHT. 

g. CHECK-Optimum square leading corner and flat top 
on the displayed pulse with aberrations not to exceed +0.1 
or -0,1 division, with total peak·to·peak aberrations not to 
exceed 0.1 division. 

h. ADJUST -If necessary, compromise the adjustment 
of C420, R421, R425. C425, C427. R427 for best response 
from both the left and right vertical compartments, 

i. To verify correct high·frequency compensation, 
perform the bandwidth check as given in next step. 

16. Check Vertical Amplifier Bandwidth 

e, Connect the high·frequency constant·amplitude signal 
generator to the CW In connector of the mainframe 
standerdizer calibration fixture. 

b. Set the Test switch of the calibration fixture to Vert 
or Horiz Freq Resp. 

c. Set the 7B53A for e sweep rate of 0.2 microsecond/ 
division, 

d, Set the high.frequency generator for six divisions of 
deflection, centered on the graticule. at a reference fre· 
quency of 3 megahertz. 

e. Without changing the output amplitude, increase the 
output frequency of the high·frequency generator until the 
display is reduced to 4,2 divisions (-3 dB poind, 
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f. CHECK-Output frequency must be 1 1 0  megahertz 
or higher if using test fixture. If using amplifier. see systems 
specifications. 

g. Remove the calibration fixture from the right vertical 
compartment and install it in the left vertical compartment 
(leave signal connected). 

h. Set the VERT MODE switch to LEFT. 

i. Repeat parts d through f. Actual frequency (right 
vertical). 1 1 5  megahertz or higher. 

j. Disconnect all test equipment (leave plug-in units 
installed). 

17. Check Vertical Amplifier Isolation 

a. Remove the mainframe standardizer calibration 
fixture from the right vertical compartment and install the 
7A 15A in this compartment. 

b. Set the 7A 15A for a deflection factor of 0.1 
volt/division. 

c. Connect the output of the high-frequency generator 

to the input of the 7A 1 5A. 

d. Set the high-frequency generator for eight divisions 
of deflection at 100 megahertz. 

e. Set the VERT MODE switch to RIGHT. 

f. CHECK-CRT display for not more than 0.1 division 
of 100 megahertz signal (channel isolation at least 100: 1) .  

g. Remove the 7A15A from the left vertical compart­
ment and install it in the right vertical compartment (leave 
signal connected). 

h. Set the high-frequency generator for eight divisions 
of deflection at 100 megahertz. 

1. Set the VERT MODE switch to LEFT. 

j. CHECK-CRT display for not more than 0.1 division 
of 100 megahertz signal. 
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k. Disconnect all test equipment. 

18. Check ADD Operation 

a. Install the other 7A 15A in the left vertical compart­
ment. 

b. Set both 7A 15A units for a deflection factor of 0.2 
volt/division. 

c. Connect the 0.4 V Calibrator signal to the inputs of 
the 7A15A units with the BNC to pin-jack cable and 
dual·input coupler. 

d. Set the 7B53A for auto, internal triggering at a sweep 
rate of 0.5 millisecond/division. 

e. Center the display with the left 7A 15A Position 
control and note the vertical deflection_ 

f. Set the VERT MODE switch to RIGHT. 

g. Center the display with the right 7A 15A Position 
control and note the vertical deflection. 

h. Set the VERT MODE switch to ADO. 

i.  CHECK-CRT display; vertical deflection should 
approximately equal the algebraic sum of the deflection 
noted in parts e and 9 of this step. 

j. Disconnect the BNC to pin-jack cable and dual·input 
coupler. 

19. Check Alternate Operation 

a. Set the VERT MODE switch to ALT. 

b. Position the traces about two divisions apart. 

c. Turn the 7B53A Time/Division switch throughout its 
range. 

d. CHECK-Trace alternation between the left and right 
7A15A units at all sweep rates. At faster sweep rates, 
alternation will not be apparent; instead display appears as 
two traces on the screen. 
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20. Check Vertical Chopped Mode Operation 

a. Connect the 10X probe to the external trigger input 
of the 7853A. 

b. Connect the probe tip to TP67 (see Fig. 3-4). 

c. Position the trace several divisions above the center 
line with the Position control. 

d. Set the VERT MODE switch to CHOP. 

e. Set the 7853A for auto, external triggering at a sweep 
rate of 0.2 microsecond/division. 

f. CHECK-CRT display for chopped waveform display 
with duration of the time segment from each channel, 
including the blanked portion, between two and three 
divisions. Also, check that the unbJanked (visible) portion 
of the time segment from each channel consists of at least 
75% of the duration of the total channel segment. 

g. Disconnect the probe and remove all plug·in units. 

TRIGGERING SYSTEM 

Equipment Required 

1 .  Mainframe standardizer calibration fixture 

2. 7853A plug-in unit 

3. 7A 1 5A plug-in unit 

4. BNC to pin'jack cable 

Fit. 3·4_ Locil11on of TP67 on Logic boud (thown with power unit 
removed!. 
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Control Settings 

Set the controls as given under Preliminary Control 
Settings. 

2 1 .  Check Trigger Source Operation 

a. Install the mainframe standardizer calibration fixture 
in the right vertical compartment and the 7A 15A in the left 
vertical compartment. 

b. Install the 7853A in the horizontal compartment. 

c. Set the 7853A for auto, internal triggering at a sweep 
rate of 0.5 millisecond/division. 

d. Set the 7A 15A for a deflection factor of 0.2 
volt/division. 

e. Connect the 0.4 V Calibrator pin·jack to the input of 
the 7A15A with the 8NC to pin'jack cable. 

f. Position the Calibrator waveform display in the upper 
half of the graticule area with the 7A 15A Position control. 

g. Set the VERT MODE switch to RIGHT. 

h. Set the calibration fixture Test switch to Vert or 
Horiz +Step Resp, Rep Rate switch to 250 Hz, and adjust 
the Amplitude control for a two-division display. Position 
the display in the lower half of the graticule area. 

i. Set the VERT MODE switch to A LT. 

j. CHECK-CRT display; both square-wave displays are 
stable. 

k. Set the T R  IG SOURCE switdl to LEFT. 

I. CHECK-CRT display; Calibrator display only is 
stable. 

m. Set the TRIG SOURCE switch to RIGHT. 

n. CHECK-CRT display; calibration fixture display 
only is stable. 

0_ Disconnect the 8NC to pin-jack cable and remove the 
plug·in units. 
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HORIZONTAL DEFLECTION SYSTEM 

Equipment Required 

1. 7B53A plug-in unit 

2. 7A 15A plug-in unit (two) 

3. Mainframe standardizer calibration fixture 

4. Test-osci lloscope system with two lOX probes 

5. Time-mark generator 

6. Low·frequency generator 

7. Medium-frequency generator 

8. Dual-input coupler 

9. Five-nanosecond GR cable 

10. 50-ohm GR in-line term ination 

1 1 .  42·inch 50-ohm BNC cable 

12. 50-ohm BNC termination 

13. Three-inch screwdriver 

14. Low-capacitance screwdriver 

Control Settings 

Set the controls as given under Preliminary Control 
Settings. 

22. Adjust Horizontal Amplifier Limit Centering 

a. Inslali lhe 7B53A in the horizontal compartment. 

b. Set the 7B53A for auto. internal triggering at a sweep 
rate of one millisecond/division with the magnifier on. 

c. Connect lOX probes to both inputs of the test 
oscilloscope. Connect the probe tips to the horizontal 

deflection plate connectors of the 7603 (be sure probes are 
compensated ) . 

d. Set both channels of the test oscilloscope for a 
vertical deflection factor of 1 .0 volt/division (ten volts/ 

division at probe tip) in the chop dual-trace mode with the 

input coupling set to ground. 

e. Position the ground·reference traces d isplayed on the 

test oscilloscope to the center horizontal line of the 

graticule. Do not change the test·oscilloscope position 
controls alter establishing this ground reference. 
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f. Set the test oscilloscope for DC input coupling and 
set the triggering controls so the test oscilloscope is 

triggered from the signal on channel 1 only. Set the 
triggering controls for a stable display at a sweep rate of 

two milliseconds/division. 

g. CH ECK-The base line of both displayed waveforms 

should be at the same DC level within 0.2 division (see Fig. 

3-5). 

h. ADJUST -Limit Centering adjustment R535 (see Fig. 
3·6) to match the DC levels of both waveforms. 

i. Disconnect all test equipment, and remove the 7B53A. 

23. Adjust Horizontal Amplifier Centering 

a. Install the calibration fixture in the horizontal comp­
artment and set the Test Switch to Triggering Gain. 

b. CHECK-Spot produced by calibration fixture 

should align with the vert:cal center of the graticule 
Within 0.3 division. 

c. ADJUST -Horizontal Centering adjustment R525 

(see Fig. 3-6) to position the spot to the vertical center line . 

d. INTE RACTION-If R525 is adjusted, re·check steps 
22 and 23. 

e. Remove the calibration fixture from the horizontal 
compartment. 

" ! ! ! ---l--t-<I--Il-+-- ' � ,-, I 1' ' ' 'r=m�iE:j, "'H,i " ,-! ... .  , ' I "  " < j  . I . 
t- -;. 

, , - � . !--+-.; 

Fig. 3-6. Test oscilloiICoPIJ waveforms wheo horizonTal limiT 
centering is properlv adjusted. 
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24. Check/Adjust Horizontal Amplifier Gain and 
Low·Frequency Linearity 

a. Install the 7A lSA in the horizontal compartment and 
the 7BS3A in the vertical compartment. Set the 7A1SA 
Volts/Div SV/itch to 0.2 volt/division. Connect a 0.4 volt 
square wave CALIBRATOR signal to the 7A lSA; adjust the 
Position control to keep the display centered on the 
graticule and adjust the Variable Volts/Div control if 
needed for twO division display. 

b. Check-Position the two division display horizontally 
and check for not more than 0.1 diviSion COfT1pr",,��ion Vf 
expansion anywhere within the graticule area. Remove the 
7A1SA and install the mainframe standardizer calibration 
fixture. Set the Test switch on the calibration fixture to 
Vert or Horiz gain, and Rep Rate to 2S0 kHz. 

c. Set the 7BS3A for auto, external triggering at a sweep 
rate of one millisecond/division. 

d. Position the display so the first and elever,th traces 
are near the far left and right vertical lines of the graticule. 

e. CHECK-Deflection between the second and tenth 
traces is eight divisions ±O.OB division. 

'AI 
HorOlonlal Hollzontal 

G •• n Cenl..-in, 

Fiog. 3-6. Location of Horizon!;,,1 ildjvstmenlS (Horizontal Amplifier 
boIIrdl. tAl SNB030000·vp; IBI Below SNB030000. 
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f. ADJUST -Horizontal Gain adjustment RS12 (see Fig. 
3·6) for exactly eight divisions of deflection between the 
second and tenth traces. 

g. CHECK-With gain set exactly, all nine vertical traces 
align With their respective graticule lines Within O.OS 
division. 

h. INTERACTION-If RS12 is adjusted, recheck steps 
22 and 23. 

i. Remove the calibration fixture and install the 7BS3A 
in the horizont/ll comp/lrtment. 
25. Adjust High·Frequency Timing 

a. Install the 7A lSA in the left vertical compartment. 

b. Connect the time·mark generator to the input 
connector of the 7A 1 SA With the 42·inch 50·ohm BNC 
cable and the SO·ohm BNC termination. 

c. Set the time·mark generator for one·millisecond 
markers. Set the deflection factor of the 7A lSA so the 
markers are at least two divisions in amplitude. 

d. Set the 7BS3A for auto, internal triggering at iI sweep 
rate of one mil lisecond/division. 

e. Position the first marker to the left vertical line of the 
graticule. 

f. Set the 7BS3A Swp Cal adjustment for one marker 
each major gratlcule division between the second and tenth 
lines. 

g. Set the time· mark generator for lO·nanosecond 
markers. 

h. Set the 78S3A for a sweep rate of 0.1 microsecond/ 
division with the X 1 D  magnifier on; set the deflection 
factor of the 7 A 15A as necessary so the markers are about 
two divisions in amplitude for the rest of step 2S. 

i. CHECK-CRT display for one marker each division 
over the center eight divisions. 

j. ADJUST -For SN B030000·up-C588 for one marker 
each division (for SN below B0300oo, adjust C568 and 
C588 for one marker each division while maintaining ap· 
proximately equal capacitances). Use low capacitance ad· 
justment tool for all adjustments in this step. 

k. Set the 7BS3A for a sweep rate of O.OS microsecond/ 
division with X 10 magnifier on. 

I. ADJUST-For SN B030000·up-C566 and CS86 for 
one marker each tWO divIsions while maintainh'y iI�prol<.i­
mately equal capacitances. (For SN below B03OOO0, reo 

adjust C568 and C588 for best compromise between S 
nanosecond and 10 nanosecond timing.) 

m. Repeat parts i. k, and I to achieve the best com· 
promise for 5 nanosecond and 1 0  nanosecond timing over 
the center B horizontal divisions. 

26. Check X-V Phase Shift 

a. Install the 7A 15A plug·in units In the left yertlcal and 
horizontal compartments. 
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b. Set both 7A lSA units for a deflection factor of 10 
millivolts/division with DC input coupling. 

c. Connect the low· frequency signal generator to the 
inputs of both 7A ISA plug·in units with the 42·inch 
SO·ohm 8NC cable, SO·ohm BNC termination, and dual· 
input coupler. 

d. Set the low·frequency generator for eight divisions of 
vertical and horizontal deflection at an output frequency of 
3S kilohertz. 

e. CHECK-CAT lissajous display for an opening at the 
center vertical line of 0.28 division or less (indicates 20 or 
less phase shift; see Fig. 3·7 ). 

f. Disconnect all test equipment (leave plug·in units 
installed). 

27. Check Horizontal Bandwidth 

a. Install the 7B53A in the right vertical compartment. 

b. Set the VERT MODE switch to RIGHT. 

c. Set the 7B53A for auto triggering at a sweep rate of 
one mil lisecond/division (display will free run!. 

d .  Connect the medium·frequency generator to the 
input of the 7A 1SA in the horizontal compartment with 
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Fill. 3-7. TVplcal CAT displ�V when checking X·Y phase shifl. 

Calibration-7603/R7603 Service 

the five·nanosecond G A  cable and the SO·ohm G R  in·line 
termination. 

e. Set the medium·frequency generator for 8 divisions 
of horizontal deflection at its reference frequency (SO 
kilohertz). 

1. Without changing the output amplitude, increase the 
output frequency of the generator to two megahertz. 

g. CHECK�For at least S.6 division of signal amplitude. 

h. Disconnect all test equipment and remove the plug·in 
units. 

Z-AXIS and AUTO FOCUS SYSTEM 

Equipment Required 

1. 7BS3A plug·in unit 

2. 7A1SA plug·in unit 

3. lOX passive probe 

4. Medium·frequency generator 

S. 42·inch SO·ohm BNC cable 

6. SO·ohm BNC termination 

28. Adjust Z·Axis Compensation 

a. Install the 7A1SA in the right vertical compartment. 

b. Set the VERT MODE switch to RIGHT . 

c. Connect the lOX probe to the input of the 7A lSA. 
Check the probe compensation. 

d. Set the 7BS3A for a sweep rate of one microsecond/ 
division with the X 10 magnifier on. 

e. Connect the probe tip to A 1 157, Z·Axis output and 

oonnect the ground strap to the 7603 chassis. 

I. Set the 7 A lSA for a deflection factor of one 
volt/division (10 yolts/diyision at probe tip). 
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g. ADJUST -the INTENSITY control for three divisions 
of vertical deflection on the CRT. Position the display so 
the positive leading edge of the waveform is displayed. 

h .  ADJUST -Cl l S8 for optimum square positive 
leading corner luse a low capacitance screwdriver to adjust 
the variable capacitor). 

i. Disconnect the probe. 

29. Auto Focus Compensation and Operating Levels 

a. Connect the probe tip to R l l 37. Auto Focus output. 

b. ADJUST -the INTENSITY control for three divisions 
of vertical deflection on the CRT. Position the display 50 
the negative leading edge of the waveform is displayed. 

c. ADJUST -Cl138 for optimum square negative 
leading corner luse a low capacitance screwdriver to adjust 
the variable capacitor> .  

d .  Disconnect the probe. 

e. Set the 191 constant amplitude signal generator to 50 
kHz only. 

t. Connect the 191 output to the input of the 7A1SA. 
Adjust the amplitude of the 191 for a two divIsioo display. 

g. Midrange Rl045. the front panel FOCUS control. 

h. Reduce the intensity so the display is just visible. 
Adjust R 1 250. the Focus Preset control, for optimum 
focus. 

I. Increase the INTENSITY control to mIdrange and 
adjust R t t2t Auto Focus bias set control for optimum 
focus. 

I. Increase the intensity to almost maximum and adjust 
R I I I G  Auto Focus Gain lor optimum focus_ 

k. Repeat steps m through o. Focus the display for a 
low intensitY display and change the intensity to a brighter 
display. O'Ieck that the focus of the display remains 
optimized. 

Calibration-7603/R7603 Service 

I. Disconnect aU test equipment. 

CALIBRATOR 

Equipment Required 

1. Precision DC voltmeter 

2_ 7A 15A plug·in unit 

3. 7853A plug-in unit 

4. BNC to pin-jack cable. 

5. Three-inch screwdriver 

Control Settings 

Set the controls as given under PrelimInary Control 
Settings. 

30. Adjust Calibrator Output Voltage 

a. Change jumper Pl066 (see Fig. 3-8) to the DC 
position. 

b. Connect the precision DC voltmeter betwet\n the 4 V 
and GND pin jacks. 

c. CHECK-Meter reading; 4 volts i 0.04 volt (within 
iO.OS volt if this measurement is made outside the +15°C 
to +3SoC range). 

d. ADJUST -4 Volts adtustment A1077 lsee Fig. 3·8) 
for a meter reading of exactly 4 volts. 
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e. Connect the precision DC voltmeter between the 
0.4 V Calibrator pin·jack and pin jack ground. 

f. CHECK-Meter reading; OA volt ±0.OO4 volt (within 
0.008 volt jf this measurement is made outside the + 1 5"C 
to +35"C range). 

g. Connect the precision DC voltmeter between the 
40 mV Calibrator pin·jack and pin jack ground. 

h. CHECK-Meter reading; 40 millivolts iDA millivolt 
(within 0.8 millivolt if this measurement is made outside 
the +15"C to +35"C range). 

i. Disconnect the precision DC voltmeter. 

31.  Check Calibrator Repetition Rate 

a. Change jumper Pl066 (see Fig. 3·8) to the 1 kHz 
position. 

b. Install the 7A15A in the left vertical compartment 
and the 7853A in the horizontal compartment. 

c. Set the 7A15A for a deflection factor of one 
volt/division. 

d. Set the 7B53A for auto, internal triggering at a sweep 
rate of 0.2 millisecond/division. 

e. Connect the 4 V calibrator pin· jack to the input of 
the 7A 15A with the BNC to pin·jack cable. 

f. Position the start of the square wave to the left line of 
the graticule. 

g. CHECK-CRT display for length of one complete 
cycle between 4.2 and 6.3 divisions (one kilohertz ±20%). 

SIGNALS IN AND OUT 

Equipment Required 

1 .  7A15A (two) 

2. 7853A 

3. DC Voltmeter 

4. BNC to pin'jack cable 

Calibration-7603jR7603 Service 

5. Test Oscilloscope 

32. Check S S R EADY OUT 

a. Connect a voltmeter to the S S READY OUT 
connector and connect the calibrator signal to the input of 
the 7A15A. Obtain a triggered display of 2 or more 
divisions. 

b. Sat the 7B53A to SINGLE Sweep at a sweep rate of 
0.5 seconds/division. 

c. CHECK-for 0 volt at S S READY OUT connector. 

d .  Press the 7B53A RESET button. 

e. CHECK-for a +5 volt level at the S S READY OUT 
connector. 

f. CHECK-that S S READY OUT returns to 0 volt 
after single sweep has been displayed and hold off has 
occurred. 

33. Check EXT S S RESET I N  

a .  CHECK-that when the EXT SS RESET I N  input is 
grounded that the time base single sweep function is reset. 

34. Check VERT SIG OUT 

a. Set the 7B53A to Auto and adjust the trigger level for 
stable display at 1 microsecond/division. 

b. Connect a BNC cable to the VERT SIG OUT 
connector and to the 7A15A in the right vertical compart· 
ment. Set TRIG SOURCE switch to LEFT VERT. 

c. Connect the OA V CALIBRATOR signal to the input 
of 7A15A in the left vertical compartment. Set both 
vertical amplifiers for a deflection factor of 0.2 volts/ 
division with each input set to DC and each Position control 
set so its trace is centered. 

d .  CHECK-that a 2 division signal is displayed by the 
left vertical amplifier. 

e. Set VERT Mode switch to RIGHT and, check that a 
signal of about 5 divisions is displayed by the right vertical 
amplifier. 
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f. Interchange the connections to the vertical amplifiers. 
Set the TRIG SOURCE switch to right. 

g. CHECK-that a 2 division signal is displayed by the 
right vertical amplifier. 

h. Set the VERT MODE switch to LEFT and check that 
a signal of about 5 divisions is displayed. 

i. Install a 50.n termination between the cable and the 
input of the right vertical amplifier. 

j. Set the deflection factor of the left vertical to 

100 mV/division. Check for a display of about 5 divisions. 

k. Disconnect all cables. 

35, Check +SAWTOOTH OUT 

a. Connect the +SAWTOOTH OUT to the input of the 
left vertical amplifier. Set the deflection factor of thi! left 
vertical amplifier for 2 volts/division. 

b. CHECK-for a sawtooth display of about 5 divisions 
in amplitude and greater than 1 0  cm in length. 

36. Check +GATE OUT 

a. Connect the +GATE OUT to the vertical input of the 
test·oscilloscope and set the deflection factor to 2 volts/ 
division. Set the time/division switch to 1 ms/div. Place the 
GATE selector switch in the MAIN GATE position. 

b. CHECK-that displayed signal is about 5 divisions in 
amplitude. 

c. Disconnect all test equipment and remove the 7B53A 
and the 7 A 15A units. 

R EADOUT OPERATION 

Equipment Required 

1 .  7A 1 B dual display vertical plug·in unit 

37. Check READOUT Operation 

NOTE 

If the CRT has been replaced, the words identify may 

not be positioned horizontally as described in steps 
37a, e, and f. Select a value for R519 which will pro· 

vide a correct display. 
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a. Install the 7A18 in the left vertical compartment. Set 
the 7A18 to a dual trace mode. Push and hold the Identify 
buttons on the 7A18. (Switch S2110 should be in the free 
run position.) Check that the word identify is within the 
top division and the bottom division of the graticule. Check 
that the words identify are positioned within the left third 
of the graticule. Check completeness of characters without 
over scanning (over scanning causes a bright dot where 
traces overlap). 

b. ADJUST -Vertical Separation R2291 so the channel 
characters are within top division, and the enaMel 2 

characters are within bottom division. 

c. ADJUST -Character height size R2273 as needed. 

d. ADJUST-Character scan R212B if characters are 
over scanned. 

e. Remove the 7A1B from the left vertical and install it 
in the right vertical compartment. Push and hold the 
identify buttons on the 7A 18. Check that the words 
identify are positioned within the center third of the 
graticule. 

f. Remove the 7Ala from the right vertical and install it 
in the horizontal compartment. Push and hold th� identify 
buttons on the 7A 18. Check that the words identify are 
positioned within the right third of the graticule. 

g. If the correct dlaracters are displayed there is no 
need to adjust the Row Match adjustment R2183 or the 
Column Match adjustment R2214. 

h .  ADJUST-Row Match adjustment R2183 and 
Column Match adjustment R2214 for correct readout 
display. 

READOUT GATE TRIG'D OPERATION 

38. Check Readout Gate Trig'd Operation 

a. Set switch 52110 to Gate Trig'd position. 

b. Sct sweep rate to 1 sec/division. 

c. CHECK-that during the sweep that there is no 
readout information displayed, until after the sweep has 
been displayed. At fast sweep rates this is not noticeable. 

This completes the calibration/checkout procedure for 
the 7603. Disconnect all test equipment and replace the 
side panels. If the instrument has been completely checked 
and adjusted to the tolerances givcn in this procedure, it 
will meet or exceed the specifications given in Section 1 .  

REV MAR 1 974 3,1 S  



Section 4-7603/R7603 Service 

CI R CU IT DES C R I PTION 
Introduction 

This section of the manual oontains a description of the 
circuitry used in the 7603 Oscilloscope. The description 
begins with a discussion of the instrument using the basic 
block diagram shown in Fig. 4-1. Then, each circuit is 
described in detail using detailed block diagrams to show 
the interconnections between the stages within each major 
circuit and the relationship of the external controls and 
connectors to the individual stages. 

A complete block diagram is located in the Diagrams 
section at the back of this manual. This block diagram 
shows the overall relationship between all of the circuits. 
Complete schematics of each circuit are also given in the 
Diagrams section. Refer to these diagrams throughout the 
following circuit description for electrical values and 
relationship. 

BLOCK DIAGRAM 

The following discussion is provided to aid in under­
standing the overall concept of the 7603 before the 
individual circuits are discussed in detail. A basic block 
diagram of the 7603 is shown in Fig. 4-1. Only the basic 
interconnections between the individual blocks are shown 
on this diagram. Eadl block represents a major circuit 
within the instrument. The number on each block refers to 
the complete circuit diagram located at the rear of the 
manual. 

Vertical signals to be displayed on the CRT are applied 
to the Vertical Interface circuit from both vertical plug·in 
compartments. The Vertical Interface circuit determines 
whether the signal from the left andlor right vertical unit is 
displayed . The selected vertical signal is then amplified by 
the Vertical Amplifier circuit to bring it to the level 
necessary to drive the vertical deflection plates of the CAT. 

Horizontal signals for display on the CRT are oonnected 
to the Horizontal Amplifier circuit from the horizontal 
plug-in compartment. The Horizontal Amplifier circuit 
amplifies this signal to provide the horizontal deflection for 
the CRT. 

The internal trigger signals from the vertical plug-in units 
are connected to the Trigger Selector circuit. This circuit 
selects the trigger Signal which is connected to the 
horizontal plug-in unit. The Calibrator circuit produces a 
square·wave output signal with accurate amplitude which 
can be used to d'leck the calibration of this instrument and 
the oompensation of probes. 

The Logic circuit develops control signals for use in 
other cirC\Jits within this instrument and the plug-in units. 
These output signals automatically determine the correct 
instrument operation in relation to the plug·ins installed 
and/or selected, plug-in control settings. and 7603 oontrol 
settings. The CRT circuit produces the \/oltages and 
contains the controls necessary for operation of the 
cathode·ray tube. It also contains the Z-Axis Amplifier 
which provides the drive signal to control the intensity level 
of the CRT display. 

The power necessary for the operation of this instru­
ment is produced by the Low-Voltage Power Supply 
circuit. These voltages are connected to all circuits within 
the instrument. 

CIRCUIT OPERATION 

This section provides a detailed description of the 
electrical operation and relationship of the circuits in the 
7603. The theory of operation for circuits unique to this 
instrument is described in detail in this discussion. Circuits 
which are commonly used in the electronics industry are 
not described in detail. If more information is desired on 
these oommonly used circuits, refer to the following 
textbooks (also see books under Logic Fundamentals): 

REV. B. JAN. 1976 4-' 



V.rlie.1 signal. from 
vertical plug·;n o;om 
partments 

· 

Tripr signals from 
v,"ical plug·in �om· 
partments 

Trigge. lign.1 to 
ho,izontal plug·in 
�omPil·tment 

, / 
, / 

/ 

, / 

Vlrtlal 
InteriKe 

I <Y 
I Trigger 

Selec:to. 

0 

Circuit Description-7603/R7603 Service 

f,-+ Vertial 
Amplifier 

f,-+ 0 
t � 
R_out cSJ System -- 1 [ � --c:. 

"I 
Horitontal signal 
f r o m  hotilonta 
plu,·in o;ompart 

I Horitontel 
, , , Amplifier 
· 

�"' 1 / 0 
· I , Operating data from 

aU plut·in �ompart 
�"U : / I LO\I;� Cir�uit Control 

CRT Cir�uil 

Control sign lis to II 
plug·;n eompart 
�"U 

+ Sawtooth 
' G  ... 

, I , 1 / 

<» 
Mom 

Intwtll» 

AXIS �3! 
Sig 0., 

I 0 
Calibrator 

0 
I 

/ � ) " IO,4 V 1 
/ 
) 

l40 mV I 

signlls 
10,.11 - - - -0 o;ir�uits 

Z·Axis Amplifier 

-s:X IVERTS'GI -j2 I + SAWTOOTH! 

I + GATE! 

Low Voltage 
Powe.- SupplV Ope,ating 

....... pow.., ....... to all o;;r�uitl 

P IGNOI 

Fig. 4-1. Baic blodl d....., of 7603 o.:illoseope. 

Phillip Cutler, "Semiconductor Circuit Analysis", 
McGraw-Hili, New York, 1964. 

lloyd P. Hunter (Ed.I, "Handbook of Semiconductor 
Electronics", second edition, McGraw-Hili, New York, 
1962, 

Jacob Millman and Herbert Taub, ''Pulse, Digital, and 
Switching Waveforms", McGraw-Hili, New York, 1965. 

The following circuit analysis is written around the 
detailed block diagrams which are given for each major 
circuit. These detailed block diagrams give the names of the 

individual stages within the major circuits and show how 
they are connected together to form the major circuit. T!le 
block diagrams also show the inputs and outputs for each 
circuit and the relationship of the external controls and 
connectors to the individual stages. The circuit diagrams 
from which the detailed block diagrams are derived are 
shown in the Diagrams section. 

NOTE 

All references to direction of current in this manual 
are in terms of conventional current; i.e., from plus to 
minus. 
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LOGIC FUNDAMENTALS Yaohan Chu, "Digital Computer Design Fundamentals" 
McGraw-Hili, New York, 1962. 

Digital logic techniques are used to perform many 
functions within this instrument. The function and opera­
tion of the logic circuits are described using logic sym­
bology and terminology. This portion of the manual is 
provided to aid in the understanding of these symbols and 
terms. The following information is a basic introduction to 
logic concepts, not a comprehensive discussion of the 
subject. For further information on binary number systems 
and the associated Boolean Algebra concepts, the derivation 
of logic functions, a more detailed analysis of digital logic, 
etc., refer to the following textbooks: 

Joseph Mi1lman and Herbert Taub, ''Pulse, Digital, and 
Sw itching Waveforms", McGraw-Hili, New York, 
Chapters 9 - " ,  1965. 

Symbols 

Robert C. Baron and Albert T. Piccirilli, "Digital logic 
and Computer Operation", McGraw-Hilt, New York, 
1967. 

The operation of circuits within the 7603 which use 
digital techniques is described using the graphic symbols set 
forth in military standa� M I L-STD·806B. Table 4·' pro­
vides a basic logic reference for the logic devices used 
within this instrument. Any deviations from the standard 
symbology, or devices not defined by this standard wilt be 
described in the circuit description for the applicable 
device. 

Thomas C. Bartee, "Digital Computer Fundamentals", 
McGraw-Hili, New York, 1966. 

TABLE 4-1 

Basic logic Refet"ence 

Device Symbol Description 

AND gate A device with two or more inputs :=O-x and one output. The output of the 
AND gate is HI if and only if aU of 
the inputs are at the H I state. 

NAND gate A device with two or more inputs 
and one output. The output of the 

:D-x NAND gate is LO if and only if all 
of the inputs are at the H I  state. 

OR gate A device with two or more inputs 
and one output. The output of the :=C>--x OR gate is HI if one or more of the 
inputs are at the HI state. 

NOR gate A device with two OJ more inputs 
and one output The output of the :D-x NOR gate is LO if one or more 01 
the inputs are at the HI state. 

Input/Output T.ble 

Input Output 

A B X 
LO LO LO 
LO H I  LO 
HI LO LO 
H I  H I  HI 

Input {o.,"", 
A B X 

LO LO H I  
LO HI HI 
HI LO H I  
H I  H I  LO 

Input Output 

A B X 

LO LO LO 
LO H I  H I  
H I  LO H I  
H I  H I  H I  

Input Output 

A B X 

LO LO H I  
LO H I  LO 
HI LO LO 

H I  H I  LO 
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TABLE 4-1 (cont) 

Basic Logic Reference 

Dtyice Symbol Description Input/Output Ta�. 

I nverler A device with one input and one Input Output A---{>-X output. The output state is atways A X 
opposite to the input state. LO HI 

HI LO 

lO·state 1 A smali circle at the input or output 
indicator of a symbol indicates that the LO 

state is the significant state. Absence 
of the circle indicates that the HI 
state is the significant state. Two 
e)(amples follow: Input Output :V-X AND gate with lO·state indicator A 8 X 
at the A input. LO LO LO 

The output of this gate is HI if and LO HI HI 

only if the A input is LO and the B H I  LO LO 

input is HI.  HI HI LO 

:D-x OR gate with LO·state indicator at Input Output 
the A input: 

A 8 X 
The output of this gate is HI  ;1 LO LO HI 
either the A input is LO or the B 

LO H I  H I  
input i s  H I .  

H I  LO LO 
H I  H I  H I  

Edge symbol � Normally superimposed on an input 
line to a logic symbol. Indicates that 
this input (usually the trigger input 
of a flip·flop) responds to the indio 
cated transition of the applied sig· 
nal. 

� 
Triggered A bistable device with one input Input Output 
(toggle) Flip· ,,'" two outputs (either or both Condition Condition Flop outputs may be used). When trig· 

before trigger .fter trigger l�X  gered, the outputs change from one 
pulse ... , .. stable state to the other stable state 

-t FF with each trigger. The outputs are X X X X 
T oomplementary (i.e., when one out· LO H I  H I  LO 

put is HI the other is LO). The edge HI LO 0 HI 
symbol on the trigger ITI input of-- x may be of either polarity depending 
on the device. 
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0..;" Symbol 

Set-Clear 
(J·K) Flip. A - J  1 -x 

Flop 
FF 

o - K 0 - x  

o (data) Type 
Flip·Flop 

A - 0 1 f--X 
FF 

T o r-- X 

Triggered Set· 
Clear (J·K) 
Flip.Flop 

A _ J ' I-- X 
-t FF 

T 

o - K O r- x  

Flip.flop with 
C 

direct inputs I (may be applied 
to all triggered A _ J So 1 r-X 
flip.flops) -t FF 

T 

o - K 
CD 

o r- x  
0 I 
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TABLE 4-1 (cont) 

Basic Lotic Reference 

Description 

A bistable device with two inputs 
a'" two outputs (either or both 
outputs may be u500) .  The outputs 
change state in response to tho 
states at the inputs. The outputs are 
complementary (i.e., when one out· 
put is H I  the other is LO). 

A bistable device with two inputs 
a'" two outputs (either or both 
outputs may be used). When trig. 
,.,.,,, the state of the "'" output 
changes to the state at the data (D) 
input prior to the trigger. The out· 
puts are complementary (I.e., when 
one output is HI the other is LO). 
The edge symbol on the trigger IT) 
input may be of either polarity, 
depend ing on the device. 

A bistable device with three 0' 
more i npu 15 and two outputs 
(either 0' both outputs may be 
used). When triggered, the outputs 
change state in response to tho 
states at the inputs prior to the 
t r i g g e r .  T h .  o u t p u t s  a "  
comp lementary (i.e., when ono 
output is HI the other is LO). The 
"" . symbol on tho trigger ITI 
input may b. of either polarity 
depending on the device. 

For devices with direct·set (SO) or 
direct·clear (CD) inputs, the indio 
cated state at either of these inputs 
over·rides all other inputs {including 
trigger) to set the outputs to the 
states mown in the input/output 
table. 

Input/Output Tlbl. 

Input Output 
A B X I X 

LO LO No change 
LO HI LO H I  
H I  LO HI I LO HI H I  Changes 

stat. 

Input Output 

A X X 

LO LO H I  
H I  H I  LO 

OutPUt conditions .... n 
.fter trigger pul51 

Input Output 

A B X I X 
LO LO No change 
LO HI LO HI 
H I  LO H I  LO 
H I  H I  Changes 

state 

Output conditionl !!hown 
etter trigger pul. 

Input Output 
A B C 0 xl X 

, , LO LO No 
change I <I> <I> LO HI LO HI 

<I> <I> HI LO HI LO <I> <I> I HI HI Unde· 
fined 

<l> • Hu no effect in this 
,-
I Output stele determined 
by conditions eI triggoet-«t 
inputs 
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NOTE 

Logic symbols used on the diagrams depict the logic 
function and may differ from the manufacturer's 
data. 

Logic Polarity 

All logic functions are described using the positive logic. 
Positive logic isa system of notation where the more positive 
of two levels (HI )  is called the true or 1·state; the more 
negative level (LO) is called the false or O·state. The HI·LO 
method of notation is used in this logic description. The 
specific voltages which constitute a HI  or LO state vary be· 
tween individual devices. 

NOTE 

The HI-LO logic notation can be conveniently con· 

verted to 1-0 notation by disregarding the first letrer 

of each step. Thus: 

HI"" 1 

LO = O  

Wherever possible, the input and output lines are named 
to indicate the functions that they perform when at the HI  
(true) state. For example, the line labeled, "Display B 
Command" means that the B Time·Base unit will be 
displayed when this line is HI or true. Likewise, the line 
labeled "X·Compensation Inhibit" means that the X· 
Compensation function is inhibited or disabled when this 
line is H I .  

Input/Output Tables 

Input/output (truth) tables are used in conjunction with 
the logic diagrams to show the input combinations which 
are of importance to a particular function, along with the 
resultant output conditions. This table may be given either 
for an individual device or for a complete logic stage. For 
examples of input/output tables for individual devices, see 
Table 4·1. 

Non·Digital Devices 

It should be noted that not all of the integrated circuit 
devices in this instrument are digital logic devices. The 
function of non-digital devices will be described indio 
vidually using operating waveforms or other techniques to 
illustrate their function. 

MAIN INTERFACE 

Diagram 1 shows the plug·in interface and the intercon· 
nections between the plug·in compartments, circuit boards, 
etc. of this instrument. 
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LOGIC CIRCUIT 

The Logic Circuit develops control signals for use in 
other circuits within this instrument and in the associated 
plug·in units. These output signals automatically determine 
the correct instrument operation in relation to the plug·in 
installed and/or selected, plug·in control settings, and the 
7603 control settings. A schematic of this circuit is shown 
on diagram 2 at the rear of this manual. 

Logic Block Diagram 

A block diagram of the Logic Circuit is shown in Fig. 
4·2. This diagram shows the source of the input control 
signals, the output signals produced by this circuit. and the 
basic interconnections between blocks. The interconnec· 
tions shown are intended only to indicate inter·relation 
between blocks and do not indicate a direct connection or 
that only a single connection is made between the given 
blocks. Details of the inter·relationship between stages 
within this circuit are given in the circuit description which 
follows. 

The operation of each of these stages is discussed 
relating the input signals and/or levels to the output, with 
consideration given to the various modes of operation that 
may affect the stage. A logic diagram is also provided where 
applicable. These diagrams are not discussed in detail, but 
are provided to aid in relating the function performed by a 
given stage to standard logic techniques. It should be noted 
that these logic diagrams are not an exact representation of 
the circuit but are only a logic diagram of the function 
performed by the stage. An input/output table is given, 
where applicable, for use along with this circuit description 
and logic diagram. These input/output tables document the 
combination of input conditions which are of importance 
to perform the prescribed function of an individual stage. 

Z-Axis Logic 

The Z·Axis Logic stage produces an output current 
which sets the intensity of the display on the CRT. The 
level of this output current is determined by the setting of 
the front·panel INTENSITY control, an external signal 
from the rear panel EXT Z AXIS input connector, or 
signals from the plug·in compartments. The Vertical 
Chopped Blanking from U55 is applied to this stage to 
blank the CRT display during vertical trace switching. The 
Intensity Limit input from the horizontal plug·in compart· 
ment provides protection for the CRT phosphor at slow 
sweep rates. 

The Z·Axis Logic stage consists of transistor 108, 
dual·transistor 090 and integrated circuit U99, which is a 
fivg·tran�j�tor array. A �implifiro �chem<ltic of the Z·Axi!: 
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Logic stage is shown in Fig. 4-3. Only the components 
essential to operation of this stage are shown in this 
simplified schematic. 

Transistor U99C is connected in the common·base 
configuration to provide the output for this stage. The 
collector load for U99C is provided by the Z·Axis Amplifier 
in the CRT Circuit. Transistors U99D and U99E provide a 
current-limiting action for this stage. The collector current 
of U99D. represented by It. is the maximum amount of 
current that can flow in the circuit. The amount of this 
current is determined by the relationship between the 
Intensity Limit and Vertical Chopped Blanking. When both 
of these inputs are H I  the collector current of U99D. It. is 

+15 v 

0909 /,., R92 
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maximum. This maximum level of It  is determined by 
current I ,  in the base circuit of U99D established by 
networks R76·R77 and R62·R63 into R 1 1 0 and the 
collector of U99E. During Vertical Chopped Blanking. the 
respective input level goes LO. This shunts the current 1 1  
from the base of U99D so the collector current of U99D. 
Ito drops to minimum to blank the CRT display during 
vertical trace switching. 

The Intensity Limit function limits the output current 
of this stage to protect the CRT phosphor whenever the 
time·base unit is set to a slow sweep rate. For conditions 
that do not require limiting. quiescent current is added to 
I, from the + 1 5·voh supply through R7B-R77. When the 
time·base unit is set to a sweep rate which requires intensity 

'5 V 
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InputS from plug­
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Input R80 R93 .5 V 
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limiting. the Intensity limit input goes to ground level in 
the plug·in unit. This reduces the level of I ,  at the base of 
U99D and therefore reduces It and the output current to 
reduce the intensity of the display. At the same time, the 
ground level from the Intensity Limit input is connected to 
the emitter of 0908 through R80. This connection limits 
the maximum level to which the INTENSITY control can 
be set to aid in obtaining intensity limiting at slow sw�p 
rates. 

The collector current of U99D is made up of two 
currents; I. and 12 is determined by divider R92 and R93. 
When the Sweep Gate level at the base of U99A is LO (no 
sweep in progress). 12 is at its maximum level so that I. is 
minimum to provide minimum intensity of the display (I. + 
12 is always equal to Itl. During sweep time, the Sweep 
Gate level at the base of U99A as established by 
INTENSITY control R 1 02 determines the output current. 
As the INTENSITY control is turned toward maximum, the 
level of 12 decreases. This allows Is to increase to produce a 
brighter display. The Auxiliary Z·Axis Inputs from the 
plug·in compartments and the intensity modulating signal 
from the EXT Z·AXIS input connector are connected to 
the emitter of 0908. These signals modulate the level of 12 
to, in turn, modulate the intensity of the display. 

I I I 
I -

• • I 
• I 

AI I 
I +----{Q31 QI}--� I 

13 12 

I 
e59 I � I 

A5' A59 I A60 I I 
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I 
- - - _ J  
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When readout information is to be displayed on the 
CRT, the Z-Axis shutdown goes LO. This forward biases 
0180, and it saturates, shunting I "  through 0108 to 
ground. This reduces the output current to zero during the 
readout time. 

Clock Generator 

One half of integrated circuit U55 along with the 
external components shown in Fig. 4·4A make up the 
Clock Generator stage. R l ,  01, 02, and 03 represent an 
equivalent circuit contained within U55A. This circuit 
along with discrete components C59, R56, R57, and R59 
comprise a two·megahertz free·running oscillator to provide 
a timing signal (clock) for mainframe vertical and plug·in 
chopping. 

The stage operates as follows: Assume that 02 is 
conducting and 01 is off. The collector current of 02 
produces a voltage drop across R 1 which holds a 1 off. This 
negative level at the collector of 02 is also connected to pin 
14 through 03 {see waveforms in Fig. 4-48 at time T oj. 
Since there is no current through 01, C59 begins to charge 
towards - 1 5  volts through R56·R57. The emitter of 01 
goes negative as C59 charges until it reaches a level about 
0.6 volt more negative than the level at its base. Then, 01 is 
forward biased and its emitter rapidly rises positive. Since 

'. " 

Pin 13 

Pin 12 

I 
Pin l� 

I I 
Pin '� V V 

I I �::Jl n n 
'8' 

Fig. 4-4. IAI Di&gr.m of Clock G.ner.to. st •. (8) Id .. lized w.veform. from Cloek G • .,...,,,OI' stege. 
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C59 cannot change its dlarge instantaneously, the sudden 
change in voltage at the emitter of 01 pulls the emitter of 
02 positive also, to reverse-bias it. With 02 reverse biased, 
its collector rises positive to produce a positive output level 
at pin 14 !see time T 1 on the waveforms). 

Now, conditions are reversed. Since 02 is reverse biased, 
there is no current through it. Therefore, C59 can begin to 
discharge through A59. The emitter level of Q2 follows the 
discharge of C59 until it readles a level about 0.6 volt more 
negative than its base. Then 02 is forward biased and its 
collector drops negative to reverse·bias 01.  The level at pin 
14 drops negative also, to complete the cycle. Once again, 
C59 begins to charge through A56·A57 to start the second 
cycle. 

Two outputs are provided from this oscillator. The 
Delay Ramp signal from the junction of R56·R57 is 
connected to the Vertical Chopped Blanking stage. This 
signal has the same waveshape as shown by the waveform at 
pin 13, with its slope determined by the divider ratio 
between R56-R57. A square·wave output is provided at pin 
14. The frequency of this square wave is determined by the 
RC relationship between C59 and R l .  The duty cycle is 
determined by the ratio of R56-A57 to A59. 

The square wave at pin 14 is connected to pin 1 6  
through C60. COO, along with the internal resistance of 
U55A, differentiates the SQuare wave at pin 14 to produce a 
negative-going pulse coincident with the falling edge of the 
square wave (positive-going pulse coincident with rising 
edge has no effect on circuit operation). This negative-going 
pulse is connected to pin 15 through an inverter-shaper 
which is also part of U55A. The output at pin 1 5  is a 
positive-going Clock pulse at a repetition rate of about two 
megahertz. 
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Vertical Chopped Blanking 

The Vertical Chopped Blanking stage is made up of the 
remaining half of integrated circuit U55B, Fig. 4-5A. This 
stage determines if Vertical Chopped Blanking pulses are re­
quired, based upon the operating mode of the vertical system 
or the plug·in units (dual trace units only). Vertical Chopped 
Blanking pulses are produced if: ( 1 )  VERT MODE switch is 
set to CHOP; (2) dual·trace vertical unit is operating in the 
chopped mode and that unit is being displayed; (3) 
dual·trace vertical unit is operating in the chopped mode 
with the VERT MODE switch set to ADD. The repetition 
rate of the negative-going Vertical Chopped Blanking pulse 
output at pin 4 is always two megahertz as determined by 
the Clock Generator stage. 

The Delay Ramp signal from the Clock Generator stage 
determines the repetition rate and pulse width of the 
Vertical Chopped Blanking pulses. The Delay Ramp applied 
to pin 10 starts to go negative from a level of about + 1 . 1  
volts coincident with the leading edge o f  the Clock pulse 
(see waveforms in Fig. 4-5B). This results in a H I  quiescent 
condition for the Vertical Chopped Blanking pulse. The 
slope of the negative-going Delay Aamp is determined by 
the Clock Generator stage. As it reaches a level slightly 
negative from ground, the Vertical Chopped Blanking pulse 
output level dlanges to the La state. This signal remains 
LO until the Delay Ramp goes H I  again. Notice the delay 
between the leading edge of the Clock pulse generated by 
U55A and the leading edge of the Vertical Chopped 
Blanking pulses (see Fig. 4·5B). The amount of delay 
between the leading edges of these pulses is determined by 
the slope of the Delay Ramp applied to pin 10. This delay 
is necessary due to the delay line in the vertical deflection 
system . Otherwise, the trace blanking resulting from the 
Vertical Chopped Blanking pulse would not coincide with 
the switching between the displayed traces. The duty cycle 
of the square wave produced in the Clock Generator stage 
determines the pulse width of the Vertical Chopped 
Blanking pulses (see Clock Generator discussion for more 
information). 
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Whenever this instrument is turned on, the Vertical 
Chopped Blanking pulses are being produced at a two­
megahertz rate_ However, these pulses are available as an 
output at pin 4 only when the remaining inputs to U55B 
are at the correct levels. The fonowing discussions give the 
operating conditions which produce Vertical Chopped 
Blanking pulses to blank the CRT during vertical trace 
switching. Fig. 4·5A identifies the functions of the pins of 
U55B. 

1. CHOP VERTICAL MODE 

When the VERT MODE switch is set to CHOP, Vertical 
Chopped Blanking pulses are available at pin 4 at an time'S. 
The input conditions necessary are: 

PIN 3 H I-VERT MODE switch setto CHOP. 

Pin 7 LO-VERT MODE switch set to any position 
except ADD. 

Pin 10 LO-Delay Ramp more negative than about 0 
volts. 

2 .  LEFT VERTICAL UNIT SET FOR CHOPPED 
OPERATION 

If the Left Vertical unit is set for chopped operation, the 
setting of the VERT MODE switch determines whether the 
Vertical Chopped Blanking pulses are available. If the 
VERT MODE switch is set to the CHOP position, con­
ditions are as described in No. 1 above. Operation in the 
ADO position of the VERT MODE switch is given later. 
For the LEFT position of the VERT MODE switch, or 
when the left vertical unit is to be displayed in the AL T 
mode, Vertical Chopped Blanking pl,llses are available at all 
times (two-megahertz rate). The input conditions are: 

Pin 3 LO-VERT MODE switch set to any poSition 
except CHOP. 

Pin 5 LO-Left vertical unit set to chopped mode. 

Circuit Oescription-7603/R7603 Service 

3. RIGHT VERTICAL UNIT SET FOR CHOPPED 
OPERATION 

If the right vertical unit is set for chopped mode, 
operation is the same as described previously for the left 
vertical unit except that Vertical Chopped Blanking pulses 
are produced when the VERT MODE switch is set to 
RIGHT or when the Vertical Mode Command is H I  in the 
Al T mode. The input conditions are: 

Pin 3 LO-VERT MODE switch set to any position 
except CHOP. 

Pin 6 HI-Right vertical unit to be displayed (Vertical 
Mode Command HI).  

Pin 7 lO-VERT MODe switch set to any position 
except ADD. 

Pin 8 l0-Right vertical unit set to chopped mode. 

Pin 10 LO-Delay Ramp more negative than about 0 
volts. 

4. ADD VERTICAL MODE 

When the VERT MODE switch is in the ADD position 
and either or both of the vertical units are operating in the 
chopped mode, Vertical Chopped Blanking pulses must be 
available to block out the transition between traces of the 
vertical units. The input conditions are: 

Pin 3 lO-VERT MODE switch set to any position 
except CHOP_ 

Pin 5 lO-left vertical unit set to chopped mode (can 
be H I  if pin B is LO). 

Pin 7 HI-VERT MODE switch set to ADO. 

Pin a lO-Right vertical unit set to chopped mooe (can 
be H I  if pin 5 is LO). 

Pin 10 lO-Delay Ramp more negative than about 0 
Pin 6 lO-Left vertical unit to be displayed (Vertical volt. 
Mode Command lO). 

Pin 7 lO-VERT MODE switch set to any poSition 
except ADD. 

Pin 10 lO-Delay Ramp more negative than about 0 
volts. 

Notice that the Vertical Mode Command at pin 6 must 
be lO for output pulses to be available at pin 4. This means 
that 'when the VERT MODE switch is set to Al T, Vertical 
Chopped Blanking pulses are produced only during the time 
that the left vertical unit is to be displayed (unless right 
vertical unit is also set for chopped operation). 

Fig. 4·6A shows a logic diagram of the Vertical Chopped 
Blanking stage. Notice the comparator block on this 
diagram (one input connected to pin 10). The output of 
this comparator is determined by the relationship between 
the levels at its inputs. If pin 10 is more positive (HI)  than 
the grounded input. the output is H I  also; if it is more 
negative (LO)' the output is lO. An input/output table for 
this stage is given in Fig. 4-6B. 

Chop Counter 

The Chop Counter stage produces the Mainframe Chop 
Signal and the Vertical Plug-In Chop Signal. The Clock 
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pulse produced by the Clock Generator stage provides the 
timing signal for this stage. A logic diagram of the Chop 
Counter, identifying the inputs and outputs, is shown in 
Fig. 4·7. 

The Chop Counter stage consists of integrated circuit 
U 123, a dual D·type flip·flop with direct·set, direct·clear 
inputs (see Table 4·1 for operation of D-type flip.flip). As 
connected in this circuit, these O·type flip·flops operate as 
triggered (toggle) flip·flops. 

The two·megahertz dock pulses from the Clock Gen· 
erator stage are connected to the trigge, (T) input of 
U 1 238. As connected, U1238 changes output states with 
each positive-going Clock pulse, and the signal at its "1" 
output is a square wave which switches between the HI and 
LO levels at a one·megahertz rate. This signal is connected 
to the Vertical Mode Control stage to provide the Vertical 
Mainframe Chop SignaL It is also connected to the trigger 
input of U 1 23A. U 123A also changes output states with 
each positive-going pulse at its trigger input to produce a 
500 kilohertz square wave at its "1" output. The output 
from U 1 23A provides the Vertical Plug·ln Chop Signal to 
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Fig. 4-7. Detailild logic diagram of Chop Counter stage. 

the Plug·ln Chop Buffer stage. Idealized waveforms showing 
the timing relationship between the input and output 
signals for this stage are shown in Fig. 4·8. 

Vertical Mode Control 

The Vertical Mode Control stage is made up of discrete 
components CR 124·CR125, CR126, C R l 30·CR155, 
CRl72, and buffer amplifier 0132·0137. These com· 
ponents develop the Mainframe Vertical MOde Command 
which is connected to the Main Interface circuit (vertical 
plug·in compartments and trigger selection circuitry) and 
the Vertical Interface circuit to indicate which vertical unit 
is to be displayed. When this output level is HI ,  the right 
vertical unit is displayed and when it is LO, the left vertical 
unit is displayed. 

The VERT MODE switch located on diagram 7 provides 
control levels for this stage. This milch provides a H I  level 
on only one of four output lines to indicate the selected 

Clock pulses from 
Clock Generator stage 
(2 MHzl 

Pin 9 U123B 
n MHz) 

Pin 5 U123A 
(500 kHzl 

vertical mooe; the remaining lines are LO. The fifth mode, 
LEFT, is indicated when all four output lines are LO. 
Operation of this stage in all positions of the VERT MODE 
switch is as follows: 

Right. When the VERT MODE switch is set to RIGHT, 
a HI  level is connected to the Buffer Amplifier through 
R 1 26 and CR126. The LO level at the anodes of diodes 
CR125 and CR 130 holds them reverse biased. The resultant 
Vertical Mode Command output from the Vertical Mode 
Buffer Amplifier is a HI  level to indicate that the right 
vertical unit is to be displayed. 

Chop. In the CHOP position of the VERT MODE 
switch. a H I  level is applied to the anodes of diodes 
CR124·CR125 through R 1 25. Both diodes are forward 
biased so the Vertical Chop Signal from pin 9 of U 1 23B can 
pass to the emitter of 0132. This signal switches between 
the H I  and LO levels at a one-megahertz rate and it 
produces a corresponding Mainframe Vertical Mode Com· 
mand output at the emitter of 0137. When this output is 

L 
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Fig. 4·8. Id .. lizlld input and output wlveforms for Chop Counter stage. 
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HI,  the right vertical unit is displayed and when it switches 
to LO, the left vertical unit is displayed. 

Alt. In the ALT mode, the VERT MODE switch applies 
a HI level to the anodes of diodes CR l30·CR155 through 
R 130. These diodes are forward biased so the Display Right 
Command from pin 5 of U 156A can pass to the emitter of 
0132 to determine the Mainframe Vertical Mode Command 
level. The Display Right Command switches between its HI 
and LO levels at a rate determined by the Vertical Binary 
stage. 

Add and Left. The control levels in the ADD and LEFT 
positions of the VERT MODE switch are not connected to 
this stage. However, since only the line corresponding to 
the selected vertical mode can be HI,  the RIGHT, CHOP, 
and AL T lines must remain at their LO level when either 
LEFT or ADD are selected. Therefore, the emitter of 0132 
remains LO to produce a LO Mainframe Vertical Mode 
Control output level. Final control of LEFT or ADD mode 
is made by the Vertical Interface circuit. 

A logic diagram of the Vertical Mode Control stage is 
shown in Fig. 4�9. The discrete components which make up 
each logic function are identified. The gate connected to 
the input of the Vertical Mode Buffer Amplifier is a 
phantom·OR gate. A phantom-OR gate performs the OR 
logic function merely by interconnection of the three 
inputs. 

Vertical Binary 

The Vertical Binary stage consists of integrated circuit 
U 1 56A and transistor 0150. U l 56A is a D·type flip·flop 

from 
VERT 
MOOE 
switch 

RIGHT Mode 

CHOP ModI! --; .... ----, 

ALT Mode 
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with direct·set and direct-clear inputs (see Table 4·1 for 
operating details)' The connection between the "0" output 
and the data (0) input enables this flip·flop to operate in 
the triggered mode. A logic diagram of the Vertical Binary 
stage is shown in Fig. 4·10. 

The operation of the Vertical Binary stage is controlled 
by the level of the AL T Mode line from the VERT MODE 
switch. When this switch is set to AL T, a HI level is 
connected to the emitter of 0150 through R152. This HI 
level disables 0150 so its collector remains H I .  As a result, 
0150 has no effect upon operation of the Vertical Binary 
stage and the direct·clear input of U 1 56A remains HI so it 
does not affect the operation of U 1 56A. Therefore, U l 56A 
operates as a basic triggered flip· flop which changes output 
states with each positive-going Sweep Holdoff pulse at the 
trigger (T) input. The Sweep Holdoff pulse goes positive at 
the end of each sweep. The signal at the "1" output of 
U 156A switches between the H I and LO level at one·half 
the rate of the Sweep Holdoff signal from the horizontal 
plug·in unit. Fig. 4·11 shows the time relationship between 
the input and output signals for this stage, and gives the 
resultant display with each signal combination. 

For any other position, the emitter of 0150 is pulled LO 
by the AL T Mode command from the VERT MODE 
switch. This enables 0150, but it does not change output 
state unless the level at the "1" output of U 1 56A is HI.  
Ouiescently, the output of 0150 is  LO. Therefore, when 
the positive-goiog Sweep Hold·off pulse is received at the 
end of the sweep, the "1" output of U 1 56A goes HI. This 
activates 0150 and its output goes La to provide a 
direct·clear reset to U 1 56A. The "1" output of U 1 56A is 
reset to its La level, and 0150 is again disabled so its 
output returns to the H I level.  The stage is now ready for 
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the next positive·going Sweep Hold·off pulse, The action is 
the same with each pulse, so the signal at the output of this 
stage is at the same repetition rate as the Sweep Holdoff 
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input. Therefore, this stage is now operating as a divide·by­
one counter rather than a divide·by-two counter as 
described previously. The output under this condition is 
used only by the Plug-In Binary stage. 

Since the Vertical Binary stage can change output states 
only at the end of each sweep. there will be no Alternate 
Drive signal for either the mainframe or vertical plug-in 
units if a sweep is not being produced by the horizontal 
plug-in unit. 

Plug-In Binary 

The Plug.ln Binary stage consists of U156B, which is 
connected as a triggered flip-flop with direct-set input. The 
trigger input for this stage is the Display Right Command 
from the Vertical Binary stage. When the VERT MODE 
switch is set to ALT. the repetition rate of the Display 
Channel 2 Command output of this stage is one·fourth of 
the Sweep Holdoff input (see waveforms in Fig. 4·11). For 
any position of the VERT MODE switch except ALT, the 
repetition rate of the output signal from this stage is 
one·half of the Sweep Holdoff input. A logic diagram of the 
Plug·ln Binary stage is shown in Fig. 4·12. 
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Fig. 4-12. Logie diagram of P1ug·ln Binary end Plug·ln Altern"te Buffer ftIt98S. 

Output Buffers 

The output switching commands from the Logic circuit 
are provided through buffer stages 0142·0137, 
0142·0147, 0162·0167, and 0182·0187. Each of these 
stages includes a common·base input transistor to provide a 
low·impedance load for the associated driving stages. The 
output transistor is connected as an emitter·follower to 
provide isolation between the Logic circuit and other 
circuits within this instrument or the plug·in units. 

TRIGGER SELECTOR 

The Trigger source switch determines which vertical 
signal is connected to the time·base unit, and which vertical 
signal, that is provided at VERT SIG/OUT connector on 
the rear panel. Fig. 4·13 shows a detailed block diagram of 
the Trigger Selector circuit, along with a simplified diagram 
of all the circuitry involved in selection of the trigger 
source. A schematic of the Trigger Selector circuit is shown 
on diagram 3 at the rear of this manual. Also, see diagrams 
6 and 7 for the signal selection circuitry not shown on 
diagram 3. 

Trigger Mode and Add Signals 

General. The circuitry shown on the left side of the 
simplified diagram in Fig. 4·13 determines the operation of 
the Trigger Channel Switch stage. TRIG SOURCE switch 
51011 controls Trigger Channel Switch U324 through 
0314. When the TRIG SOURCE switch is set to the VERT 
MODE position, the setting of the VERT MODE switch 
determines the trigger selection. In the LEFT or RIGHT 
poSitions, the trigger signal is obtained from the indicated 
vertical unit. The following discussions give detailed opera' 
tion in each position of the TR IG SOURCE switch. 

Vert Mode. In the VERT MODE position of the TR IG 
SOURCE switch. the setting of the VERT MODE switch 
determines the operation of the Trigger Channel Switch 
stage. In the LEFT position of the VERT MODE switch, 

the base of 0314 is connected to ground through the AL T 
and RIGHT sections of S1021, CR1021 and CR1026. and 
5101 1 .  This holds 0314 reverse biased to provide a LO 
level to pin 4 of U324 (see Fig. 4·14). 

When the VERT MODE switch is set to ALT, +5 volts is 
applied to the base of 0314 through CR1021 and S1011. 
0314 is forward biased and its emitter level is determined 
by the Mainframe Vertical Mode Command signal from the 
Logic circuit applied to its collector. This signal switches 
between the H I  level (Right Vertical unit to be displayed) 
and the LO level (Left Vertical unit to be displayed) at the 
end of each sweep. When the Mainframe Vertical Mode 
Command is HI, it provides a positive collector voltage to 
U314. 0314 is saturated due to CR1021, and its emitter 
level is very near the collector level. This provides a H I  
output level to the Trigger Channel Switch stage. As the 
Mainframe Vertical Mode Command goes LO, the collector 
supply for 0314 also goes negative. 0314 remains saturated 
and the output again follows the collector level to supply a 
LO output level to U324. 

For ADD and CHOP vertical mode operation, +5 volts is 
connected to pin 14 of U324 through CR 1023 or CR 1024 
and 51011. At the same time, the base of 0314 is held LO 
by the ground connection through the ALT and RIGHT 
section of S1021 so the level at pin 4 of U324 is LO also 
(produces an ADD mode in Trigger Channel Switch; see 
description of this circuit which follows). I n  the RIGHT 
position of the VERT MODE switch, +5 volts is connected 
to the base of 0314 through CR1026 and S1011 to 
fOlward·bias the transistor. The Mainframe Vertical Mode 
Command signal connected to the collector of 0314 is also 
HI  in this mode, and a H I  output level is produced at the 
emitter of 0314. 

Left. When the LEFT trigger source is selected, the 
VERT MODE switch is disconnected from the trigger 
selector circuitry. Now the ground connection through the 
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Q" 

1 Pin 14 LO for all olher conditions. 

Fig. 4·14. Input 1II1IIIs at pin 4 of U324 lsourc:e 01 triggering is 
shown in par'ntn8$is). 

RIGHT section of S101 1 establishes a LO output level at 
the emitter of 0314. 

Right. In the RIGHT position of the TRIG SOURCE 
switch, +5 volts is connected to the emitter of 0314 
through S101 1 and R312. This produces a HI output level 
to the Trigger Channel Switch stage. 

Trigger Channel Switch 

The Trigger Channel Switch stage determines which 
input signal provides the trigger signal to the horizontal 
compartment as controlled by the Trigger Mode and ADD 
signals from the trigger selection circuitry. Refer to diagram 
3 during the following discussion. 

Resistors R317-R319 establish the input resistance and 
provide a load for the trigger signal from the right vertical 
plug·in unit. Resistors R307 and R308, provide the input 
resistance and load for the left vertical plug·in unit. 
R321-R323-R324 and R326-R327-R32B establish the oper· 
ating level of the Trigger Channel Switch; R321-R323 and 
R326-R32B set the current gain for each channel. This stage 
is made up primarily of integrated circuit U324. An 
input/output table for U324 is shown in Fig. 4-15. U324 
provides a high impedance differential input for the trigger 
signal from the left vertical unit at pins 2 and 15, and for 
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the trigger signal from the right vertical unit at pins 7 and 
10. The output signal at pins 1 2  and 1 3  is a differential 
signal. The sum of the DC current at pins 1 2  and 1 3  is 
always equal to the sum of the DC currents at pins 1 ,  B, 9, 
and 16 in all modes. This provides a constant DC bias to the 
stages which follow as the TRIG SOURCE or the VERT 
MOOE switches are changed. 

When the level at pin 4 is LO (see Trigger Mode and 
ADD Signals discussion and Fig. 4-15), the trigger signal 
from the left vertical unit passes to the output, while the 
trigger signal from the right vertical unit is blocked. A HI 
level at pin 4 connects the trigger signal from the right 
vertical unit to the output and the trigger signal from the 
left vertical unit is blocked. For VERT MODE operation in 
the AL T position of the VERT MODE switch, the level at 
pin 4 switches between the LO and H I  level at a rate 
determined by the Vertical Binary stage (see Logic circuit 
description). This action obtains the trigger signal from the 
left vertical unit when the left vertical unit is being 
displayed and from the right vertical unit when it is being 
displayed. 

When the level at pin 4 is LO and the level at pin 14 is 
H I ,  the trigger signal from both the left and right vertical 
units passes to the output pins. This condition occurs only 
when the TRIG SOURCE switch is set to VERT MODE and 
the VERT MODE switch is set to either ADD or CHOP. 
Under this operating mode, the trigger output signal is the 
algebraic sum of the trigger input signals from the left and 
right vertical units to prevent triggering on the vertical 
chopping transition, or only on one Signal of an added 
display. 

Trigger Output Amplifier 

The trigger output at pins 1 2  and 13 of U324 is 
connected to the bases of 0344·0346 to provide the 
internal trigger signal for the horizontal unit (via the Main 
Interface circuit). The horizontal unit provides a 50-ohm 
differential load for this stage. If it is removed from its 
compartment, the collector load for 0344·0346 changes 
and the voltage at their collectors increases. This stage 
prevents this change from affecting the vertical signal for 
the Output Signals board. CR341'(;R349 clamp the collec· 
tors of 0344 and 0346 at about +0.6 volt to prevent these 
transistors from saturating under this no·load condition. 

Vertical Signal Buffer 

The trigger output signal at pin 12 and 13 of U324 is 
also connected to the emitter of a common·base amplifier 
0336 and 0334. The output signal at the collector of 0336 
and 0334 is connected to the signals out board. 
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VERTICAL INTERFACE 

The Vertical Interface circuit selects the vertical deflec­
tion signal from the output of the left vertical and/or the 
right vertical plug-in unit. Fig, 4-16 shows a detailed block 
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diegram of the Vertical Interface circuit. A schematic of 
this circuit is shown on diagram 3 at the rear of this 
manual. 

Vertical Channel Switch 

The Vertical Channel Switch stage determines which 
input signal provides the vertical signal to the Delay·Line 
Driver stage as controlled by the Mainframe Vertical Mode 
Command from the Logic circuit. Resistors R200·R202 and 
R204-R206 establish the input resistance of this stage and 
provide a load for the left and right vertical units. Resistors 
R209·R21 1·R212 and R216·R218·R219 establish the oper· 
ating levels for this stage. R209·R212 and R216-R219 set 
the current gain for each channel. C208·R208 and 
C21S·R215 provide frequency compensation. 

This stage is made up primarily of integrated circuit 
U214, which is the same type as used for the Trigger 
Channel Switch. An input/output table for U214 is shown 
in Fig. 4-17. U214 provides a high impedance differential 
input for the signal from the left vertical unit at pins 2 and 
15, and the signal from the right vertical unit at pins 7 and 
10. The output signal at pins 12 and 13 is a differential 
signal which is connected to the Delay-Line Driver stage 
through R222·R224. The sum of the DC output currents at 
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Buff. ...... 0242,0252 

V 

DeI-v L.iM 
Co. 960 n,) 

OL400 

• 
Vertinl 
stgn.1 to 
VertQI 
Amplifier 

4-19 



Output 

Output sign.1 

4 14 12,13 

LO LO Lrft ... ert'cel s.tgn.1 

HI LO Right ....,ttc.l li!ln.1 

LO HI 80th (eckled .lgebr.ic.lIv) 
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pins 1 2  and 13 is always equal to the sum of the DC input 
currents at pins 1 , 8, 9, and 16 in all modes. This provides a 
constant DC bias to the following stage as the VERT 
MODE switch is changed. 

When the VERT MODE swich is set to LEFT, the level 
at pin 4 is La. This level allows the signal from the left 
vertical unit to pass to the output while the signal from the 
right vertical unit is blocked. In the RIGHT position of the 
VERT MODE switch, the level at pin 4 is HI. Now, the 
signal from the right vertical unit is connected to the 
output while the signal from the left vertical unit is 
blocked. 

When the VERT MODE switch is set to either AL T or 
CHOP, the Mainframe Vertical Mode Command at pin 4 
switches between the La and H I  levels at a rate determined 
by either the Chop Counter or the Vertical Binary stages 
(see Logic circuit description). This action allows the .ignal 
from the left vertical unit to be displayed when the 
Mainframe Vertical Mode Command is La and the .ignal 
from the right vertical unit is displayed when the Main· 
frame Vertical Mode Command is H I .  When ADD vertical 
mode operation is selected, a H I  level is applied to pin 14 
and the level at pin 4 is La as determined by the Vertical 
Mode Control stage in the Logic Circuit. This allows both 
the right and left vertical signals to pass to the output pins. 
Now, the signal from both vertical units is algebraically 
added and the resultant signal determines the vertical 
deflection. 

The X!Y Shutdown signal from the Readout system is 
applied to pin 6 of U214. It has final control over the 
output signal from U214. Quiescently, the X!Y Shutdown 
signal is La and the signal from the selected vertical can 
pass to the output pins 1 2  and 13. However, when the 
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Readout system is ready to display Readout information, 
the level at pin 6 goes H I .  This level blocks the signals from 
both vertical compartments and there is no output from 
U214 under this condition. Transistor Q238 will conduct 
and provide about the same current for the output stage as 
under normal conditions. This limits any change in posi· 
tioning that would otherwise occur when the XIV Shut· 
down signal from the Readout system is applied. 

Auxiliary V-Axis Input Amplifier 

The Auxiliary Y·Axis Input Amplifier accepts an input 
from horizontal plug· in units having compatible features. 
Normally, this input is a positioning voltage to offset the 
display. The single·ended signal connected to the input of 
this stage is converted to a push·pull signal at the collectors 
of Q225 and 0236. This signal is connected to the 
Delay·line Buffer stage along with the output from the 
Vertical Channel Switch. 

Delay·Line Buffer 

The output of the Vertical Channel Switch stage, along 
with any signal from the Auxiliary Y ·Axis Input Amplifier, 
is connected to the emitters of 0242·0252. These tran· 
sistors are connected as common·base amplifiers to provide 
a low·impedance current·summing point. The signal at the 
collectors of 0242·0252 is connected to Delay line 
DL400. Resistor R260 provides reverse termination for the 
Delay Line. 

Delay Line 

Delay line DL400 provides approximately 150 nano· 
seconds delay for the vertical signal, to allow the horizontal 
circuits time to initiate a sweep before the vertical signal 
reaches the vertical deflection plates of the CRT. This 
allows the instrument to display the leading edge of the 
signal originating the trigger pulse when using internal 
triggering. The delay line used in this instrument has a 
characteristic impedance of about 50 ohms per side, or 
about 100 ohms differentially. It is of the coaxial type, 
which does not produce preshoot or phase distortion in the 
CRT display. 

VERTICAL AMPLIFIER 

The Vertical Amplifier circuit provides final amplifica· 
tion for the vertical Signal before it is applied to the vertical 
deflection plates of the CRT. This circuit indudes an input 
from the BEAM FINDER switch to compress an over· 
scanned display within the viewing area of the CRT. Fig. 
4·18 shows a detaifed block diagram of the Vertical 
Amplifier circuit. A schematic of this circuit is shown on 
diagram 4 at the rear of this manual. 

4-20 



..... ' ...... 
Ver1ieal RMdout_ 8.1.� 

Sign,. 0407.0415 

r-- Venic.1 
Vet1ic.1 Vwt�� D.flection 

Signe' to Sign •• from Amplifi., vertic,l 0 ••• '1 Lin. U45. deflKtion 

V pl ... s on CR 

Limit Com ...... nd -. 
eNm Finder 

from BEAM NetwOf"k 
FINDER $WItch 0'96 

Display Limited Current 
to Hor;J:onUlI Amplifi.r 

Fig. 4·18. Venical Amp'if .. ckt,lled block di ... �. 

I nput Balance 

0407-041 5  comprise a paraphase amplifier to provide 
input balance for the Vertical Amplifier by changing the 
DC levels at pins 2 and 4 of U450. Vertical Centering 
adjustment R403 determines the bias at the base of Q407. 
As this bias is changed, the levels at the collectors of Q407 
and 0415 change due to paraphase action. This DC level is 
connected to pin 2 of U450 through R408·A423 and to pin 
4 through R414·R424. R403 is adjusted so the trace is 
displayed at the center of the CRT when the inputs to this 
circuit are at the same potential. 

The input to the base of 0407 through J409 is used for 
Vertical readout signal. 

Output Amplifier 

Amplification of the vertical signal is accomplished by 
integrated circuit U450. The circuit shown within the 
shaded area is a representation of the circuit contained 
within U450. Notice that the circuit is made up of three 
similar push-pull stages. Each stage has a pair of common 
emitter transistors driving a pair of low input impedance 
common base transistors. Frequency compensation is pro­
vided by the networks connected between pins 2 and 4 in 
the first amplifier stage and pins 7 and 8, 13 and 14 in the 

Circuit Oescription-7603/R7603 Service 

third amplifier stage. The resistive network connected to 
pins 3, 6, and 16 determines the gain of the Vertical 
Amplifier. Vertical Gain adjustment R447 sets the gain of 
the second amplifier stage to determine the overall gain of 
the vertical deflection system and thereby provide a 
calibrated deflection factor. Bias adjustment R486 sets the 
voltage level at pin 10 of U450 (nominally 4.3 volts) to 
balance the third amplifier stage for maximum gain­
bandwidth operation. 

Beam Finder Network 

The Beam Finder Network, consisting of transistor 0496 
and associated components, provides a means of locating a 
display which overscans the graticule area. Under normal 
operation, -15 volts is connected to the base of 0496 from 
the BEAM FINDER switch (see diagram 7) to reverse bias 
it. Therefore, the normal operating levels for U450 are 
determined by the resistive network connected to pins 3, 6, 
and 16. When the BEAM FINDER switch is pressed, the 
-15 volts is interrupted and the base of 0496 rises positive 
to turn it on. The resulting change in current of U450 
unbalances the second amplifier stage so as to limit its gain. 
This action compresses the display vertically within the 
display area. 

HOR IZONTAL AMPLIFIER 

The Horizontal Amplifier circuit amplifies the push-pull 
horizontal deflection signals from the plug-in unit in the 
horizontal compartment and connects it to the horizontal 
deflection plates of the CRT. Fig. 4- 19 shows a detailed 
block diagram of the Horizontal Amplifier cirruit. A 
schematic of this circuit is shown on diagram 5 at the rear 
of this manual. 

Horizontal Channel Switch 

The horizontal signals from the plug-in unit in the 
horizontal compartment are connected to pin 2 and pin 15 
of U510. The Readout signal is connected to pin 7 of 
U51O. Integrated circuit U510 determines which input 
signal will provide the signal for the Horizontal amplifier 
circuit as controlled by the XIV Shutdown signal from the 
Readout system. When the XIV Shutdown is LO, the signal 
from horizontal compartment is passed to the output of 
U510. When the XIV Shutdown is high, the Readout signal 
is passed to the Olltput of U510. Resistors R514, R515. 
R521, and R522 establish the operating levels for this 
circuit. R512 adjusts the circuit gain. R511 and R513 
establish the range for the gain adjustment (see Trigger 
Channel Switch under TRIGGER SELECTOR in this 
section). 

For normal operation, the gain and current level resistors 
are connected to the Display Limit Command line. The 
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Fig. 4·19. Horizontal Amplifier detailed block diagram. 

Display Limit Command is connected to the -15 supply 
through the BEAM FINDER switch. When the BEAM 
FINDER switch is actuated , the -15 volt is interrupted to 
limit the current to U510. At the same time, current is 
added through CR531 and CR532 from the display limited 
current line. This added current maintains about the same 
DC currents through the output circuit in both positions of 
the BEAM FINDER switch. The signal at the output is 
connected to the right and left amplifier inputs. Resistor 
R525 adjusts the amplifier for center screen deflection in 
the absence of an input signal to U510. 

Output Amplifier 

Transistors 0539, 055 1 , 0558, and 0560 function as a 
current driven feedback amplifier. The input current is 
converted to a voltage output signal to drive the right 
horizontal CRT deflection plate. R558 establishes the 
quiescent current level for series connected transistors 
0558 and 0560. 

The CRT deflection plates present a capacitive load to 
the amplifier, which requires additional current during fast 
transients. Extra current for positive excursions is provided 

by 0551 via R555, C555, and 0558; for negative excur· 
sions, by 0560 via R563. 

Resistor R556 reduces the power dissipation in 0558. 
Resistors R566, R567, and R569 provide DC feedback and 
'establish low frequency gain. Capacitors C566 and C588 
(C568 for lower serial numbers) are adjusted for correct 
gain at fastest sweep rates (in later serial numbered 
instruments, C588 replaces C568 and a differently located 
C588, a thermal compensation network C584·R584 is 
added). 

Basic operation of the Left Output Amplifier stage is the 
same as described for the Right Output Amplifier. C586 
and C588 set the gain for the fastest sweep rates (C588 is 
relocated for later serial numbers and affects both Right 
and Left Output Amplifiers). The output signal at the 
collectors of 0578·0580 connects to the left deflection 
plate of the CRT through R585. 

The series circuit CR549 and R549 stabilize the output 
amplifier during fast retrace intervals. R535 is adjusted to 
balance the negative excursions of the right and left sides of 
the amplifier when the time base plug-in is used in X 10 
Magnified mode, 
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CALIBRATOR AND FRONT PANEL 
SWITCHING 

The Calibrator and Front Panel Switching circuit pro­
vides output voltage to the front-panel Calibrator pin-jacks 
and includes the front-panel switches and controls. Fig. 4-20 
shows a detailed block diagram of the Calibrator portion of 
this circuit. A schematic of this circuit is shown on 
diagram 7 at the rear of this manual. 

Mode Switch Logic 

The VERT MODE switch determines the operating 
mode of the Vertical Interface circuit. The levels 
established by this switch are also used in various other 
circuits throughout this instrument. This switch is designed 
so it is self'cancelling (i.e., only one button can be pressed 
at a time). Specific operation of this swilCh is described in 
connection with the circuits that it controls. 

The TRIG SOURCE switch controls the operation of the 
Trigger Selector circuit. This switch is also self·cancelling so 
only one of the buttons can be pressed at a time. Operation 
of this switch is discussed in connection with the Trigger 
Selector circuit. 

Calibrator 

General. The Calibrator circuit provides accurate voltage 
output at the front·panel Calibrator pin-jacks. Repetition 
rate of the output signal is about one kilohertz. 

Oscillator. 01061 and 01066 are connected as a square· 
wave oscillator to determine the repetition rate of the 
Calibrator circuit. Oscillation occurs as follows: Assume 
that 01061 is conducting and 01066 is off. The collector 
current of 01061 through R 1061 produces a voltage level 
which holds the base of 01066 low. This keeps 01066 

turned off, and since there is no current through it, its 
collector goes positive to produce the positive portion of 
the square wave. At the same time. C l 064 begins to charge 
toward -15 volts through R l 069. The emitter of 01066 
goes negative also as C l 064 charges. until it reaches a level 
about 0.6 volt more negative than the level at its basco 
Then, 01066 is forward biased and its emitter rapidly rises 
positive. Since C1 064 cannot change its charge instan· 
taneously. the sudden change in voltage at the emitter of 
01066 pulls the emitter of 01061 positive also, to reverse 
bias it. The current through 01066 produces a voltage drop 
at its collector to produce the negative portion of the 
square wave. 

Now, conditions are reversed. Since 01061 is reverse 
biased. there is no current through it. Therefore, Cl 064 can 
begin to discharge through R l 063. The emitter level of 
01061 follows the discharge of C 1 064 until it reaches 
about -0.6 volt. Then, 01061 is forward biased and ia 
collector drops negative to reverse bias 01066. This 
interrupts the current through 01066. and its collector goes 
positive again to complete the square wave. Once again, 
C 1 064 begins to charge through R 1 069 to start the second 
cycle. The signal produced at the collector of 01066 has a 
repetition rate of about one kilohertz. 

The Oscillator stage can be changed by jumper P1066. 
When this jumper is installed in the DC position, the 
Oscillator is disabled and the collector of 01066 rises posi· 
tive. This produces a positive DC voltage output to the 
front-panel Calibrator pin· jacks. 

Output Amplifier. Transistors 01 070 and 01072 are 
connected as a comparator with the reference level at the 
base of 01072 determined by the network Rl073·Rl074-
R 1076-R 1077. The 4 Volts adjustment A 1077, is set to 
provide accurate output voltage at the 4 V Calibrator 
pin-jack. 
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The output of the Oscillator stage is connected to the 
base of 01070. This signal controls the conduction of 
comparatOf 01070·01072. When the base of 01070 is 
high. it is off and 01072 is conducting. This produces a 
positive output voltage at the Calibrator pin·jacks. When 
the level at the base of 01070 is switched low. 01070 
conducts and 01072 is reverse biased. Now, the voltage 
level at the Calibrator pin·jacks drops to zero. 

Output Voltage Divider. The collector current of 01072 
in the Output Amplifier stage is applied across the voltage 
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divider made up of resistors R l 079 through R 1 OS5. This 
divider is designed to provide a low output resistance in the 
40 mV and 0.4 V positions while providing accurate output 
voltages. The output resistance at the 4 V pin·jack is about 
450 ohms and at the 0.4 V and 40 mV pin'jacks is about 50 
ohms. 

CRT CIRCUIT 

The CRT Circuit produces the high·voltage potentials 
and provides the control circuits necessary fOf the opera· 
tion of the cathode·ray tube (CRT). This circuit also 
includes the Z·Axis Amplifier stage to set the intensity of 
the CRT display and the Auto Focus amplifier to assure 
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Fig. 4.21. CRT Circuit d.,,;led block diagram. 
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optimum focus. Fig. 4·21 shows a detailed block diagram of 
the CAT Circuit. A schematic of this circuit is shown on 
diagram 8 at the rear of this manual. 

Z-Axis Amplifier 

The Z·Axis signal from the Logic circuit and the Z·Axis 
signal from the Readout system are connected to the 
emitter of 01107. Transistor 01 107 is a common-base 
amplifier to establish a low input impedance for the input 
signals. Transistors 01148. 01 152, 01 154, and 01156 
form a current driven operational amplifier. The input and 
output transistors are complementary to provide a fast 
rise-time and a fast fall·time response. The amplifier input is 
through resistor A 1 1  08. Aesistor A 1 152 establishes a low 
current in the series connected output transistors. Tran­
sistor 01 148 supplies additional current through C1151  for 
the positi ... e transients, and transistor 0 1 1 56 supplies 
additional current through C 1 1 58 for negati ... e transients. 
Capacitor C 1 1 58 is adjusted for optimum SQuare-wa ... e 
output, resistors A 1 158 and R1 159 along with capacitor 
C1158 form the feedback network. Zener diode V A 1 142 
pro ... ides the necessary change of ... oltage from the collector 
of 01107 to the base of 01156. 

Auto Focus Amplifier 

The voltage de ... eloped across Al l08 by the Z·Axis 
amplifier dri ... ing current is in ... erted and amplified non­
linearly by 01 1 10 and 0 1 1 18, to conform to the require­
ments of the CRT focus electrode. As the base of 01 1 10 is 
dri ... en negati ... e C R 1 1 1 5  is forward biased. producing a knee 
in the amplifier response. The Le ... el where the knee occurs 
is determined by the adjustment R 1 12 1 .  The operation of 
the remaining amplifier is identical to the Z·Axis amplifier. 

High·Voltage Oscillator 

Power for operation of the high-voltage supply is 
pro ... ided from the +15-Volt Supply. At the time of turn·on, 
CR1215 is re ... ersed biased holding the collector of 01214 
positive. This allows the starting base bias current for the 
High·Voltage Oscillator to be supplied from the +5·Volt 
Supply through R 1214, 01214, and the base feedback 
windings of TI225 while the emitter potential of 
01216·01218 is established by the negative side of the 
+ 15·Volt Supply. As the output of the high-voltage supply 
increases to its required output level. the collector of 
01214 goes negati ... e until CR1215 is forward biased. Then 
the collector level of 01214 is clamped about 0.6 volt more 
negati ... e than the negative side of the +1 5·Voh Supply. This 
configuration pro ... ides a controlled starting current for the 
High·Voltage Oscillator at turn·on, and at the same time 
allOWS the High·Voltage Regulator stage to control the 
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current for the High·Voltage Oscillator after the stage 
reaches operating potentials to pro ... ide a regulated high. 
voltage output. 

01216·01218 and the associated circuitry comprise an 
oscillator to drive high· ... oltage transformer T1225. When 
the instrument is turned on, assume that 01216 comes into 
conduction first. The collector current of 01216 produces 
a corresponding current increase in the base· feedback 
winding of T1225 to further incrf'3Sf! thf' conductivity of 
01216. At the same time. the voltage developed across the 
base·feedback winding connected to 01216 holds Q1218 
reverse biased. 

As long as the collector current of 01216 continues to 
increase, voltage is induced into the base· feedback windings 
of T122S which holds 01216 forward biased and 01218 
reverse biased. However, when the collector current of 
01216 stabilizes. the magnetic field built up in T1225 
begins to collapse. This induces an opposite current into the 
base windings which reverse biases 01216, but forward 
biases 01218. When the induced voltage at the base of 
01218 exceeds the bias set by the High-Voltage Regulator, 
01218 conducts and the amplified current at its collector 
adds to the current flowing through T1225 due to the 
collapsing field. Then, as the current through T1225 
stabilizes again, the magnetic field around it once more 
begins to collapse. This reverses the conditions to start 
another cycle. 

The Signal produced across the primary of T1225 is a 
sine wave at a frequency of 35 to 45 kilohertz. The 
amplitude of the oscillations in the primary of T1225 is 
controlled by the High·Voltage Regulator to set the total 
accelerating potential for the CRT. Filter network 
C1222-L 1222 decouples high peak operating current from 
the +15·Volt Supply. 

High-Voltage Regulator 

A sample of the secondary voltage from T1225 is 
connected to the High·Voltage Regulator stage through 
divider R 1245A·R1245B. 01201 and 01206 are connected 
as an error amplifier to sense any change in the voltage level 
at the base of 01201. The ground reference for the emitter 
of 01201 through R 1 202, establishes the reference level for 
this stage. The output voltage is set by the fixed values of 
the components in this circuit. 

Regulation occurs as follows: If the output voltage at 
the -2975 V test point starts to go positi ... e (less negative), 
a sample of this positive-going change is connected to the 
base of 01201 through R 1 245B. Both 01201 and 01206 
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are forward biased by this positive change, which in turn 
increases the conduction of 01214. This results in a greater 
bias current delivered to the bases of 01216..01218 
through 01214. Now. the bases of both 01216 and 01218 
are biased closer to their conduction level so the feedback 
voltage induced into their base·feedback windings produces 
a larger collector current. This results in a larger induced 
voltage in the secondary of T1225 to produce a more 
negative level at the �2975 V test point to correct the 
original error. In a similar manner, the circuit compensates 
for output changes in a negative direction. Since the 
amplitude of the voltage induced into the secondary of 
T1225 also determines the output level of the positive 
High·Voltage Supply and the Control·Grid Supply, the total 
high·voltage output is regulated by sampling the output of 
the negative High·Voltage Supply. 

High-Voltage Supplies 

High·voltage transformer T1225 has two output 
windings. One winding provides filament voltage for the 
cathode·ray tube. The other winding provides the negative 
and positive accelerating potential for the CRT and the bias 
voltage for the control grid. All of these voltages are 
regulated by the High·Voltage Regulator stage to maintain a 
constant output voltage as previously described. 

Positive accelerating potential for the CRT anode is 
supplied by the voltage quadrupler U1 230. The applied 
voltage from the secondary of T1225 is about six kilovolts 
peak·to·peak. This resu lts in an output voltage of about 
+12 kilovolts at the CRT anode. The negative accelerating 
potential for the CRT cathode is also obtained from this 
same secondary winding. Half·wave rectifier CA 1 232 pro· 
vides an output voltage of about �2.975 kilovolts which is 
connected to the CAT cathode through A 1 234. The cathode 
and filament are connected together through A 1275 to pre­
vent cathode-to· filament breakdown due to a large dif· 
ference in potential between these CRT elements. A sample 
of the negative accelerating voltage is connected to the High· 
Voltage Regulator to maintain a regulated high.voltage 
output. 

T h e  n e t w o r k  c o n s i s t i n g  o f  d i o d e s  
CA 1269·CA 1268·CR 1270·CA 1264·VR 1264 provides the 
negative voltage for the control grid of the CRT. Output 
level of this supply is set by CAT Grid Bias adjustrt:lent 

A1261. Approximately 800 volts peak·to·peak from the 
secondary of T1225 is connected to the Control·Grid 
Supply through C1266 and R1266. Diodes C A 1 268 and 
CR1264 clip this signal to determ ine the operating level at 
the control grid. CR 1268 limits the negative excursion of 
the signal; quiescently when the CRT is blanked, the anode 
of CR 1268 is set at about +15 volts by the Z·Axis 
Amplifier stage. The positive clipping level at the cathode 
of CAI264 is set by CAT Grid Bias adjustment R1261. 
R1261 is adjusted to bias the control grid of the CRT just 
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enough negative so the trace is blanked between sweeps. 
Under normal conditions. this biases the control grid about 
80 volts more negative than the cathode. 

The negative level at the CRT cathode is connected to 
the cathode of C A 1 270. This level is held constant by the 
High·Voltage Regulator as described previously. The 
clipped voltage developed by diodes C A 1 264 and CA1268 
is peak to peak rectified by diodes C R 1 269 and CR1270 
and super·imposed on this negative voltage to result in a 
level at the grid of the CAT which is more negative than the 
CRT cathode levef. C1 269 acts as a filter to provide a 
constant voltage output level. The unblanking gate level 
developed by the Z-Axis Amplifier stage is applied to the 
anode of C R 1 268 through A 1 157. The fast rising and 
falling portions of this signal are coupled directly to the 
output through C1 269. The overall effect of the unblanking 
gate is to further clip the negative excursions thereby 
reducing the voltage difference between grid and cathode of 
the CRT. This allows the cathode current of the CAT to 
pass to the anode so the display can be viewed . 

CRT Control Circuits 

The focus of the display is determined by the FOCUS 
control R 1045. This control and the Auto Focus amplifier 
maintains a well·defined display for fast changes in 'the 
intensity of the display. The network consisting of 
CR 1255, CR 1254, CA 1253, CR 1 258, and VA 1258 provide 
the negative voltage for the focus grid of the CAT. 
Approximately 800 volts peak to peak from the secondary 
of T1225 is connected to the focus grid supply through 
C1257 and R1257. The positive clipping level at the anode 
of CA1258 is set by the FOCUS control setting. Thi.;­
determines the operating level at the focus grid. Under 
normal operating conditions the voltage applied to the 
focus grid is more positive (less negative) than the control 
grid or the cathode of the CAT. The signal developed by 
the Auto Focus amplifier is coupled to the focus grid by 
C1254. When there is a sudden change in intensity levels 
the focus grid level will change to maintain a wel1�efined 
display. Astigmatism adjustment R 1 193, which is used in 
conjunction with the FOCUS control to obtain a well· 
defined display, varies the positive level on the astigmatism 
grid. Geometry adjustment A 1 1 84 varies the positive level 
on the horizontal deflection·plate shield to control the 
overall geometry of the display. 

Two adjustments control the trace alignment by varying 
the magnetic field induced by coils around the CRT. Y·Axis 
Alignment R 1 190 controls the current through L 1098, 
which affects the CAT beam after vertical deflection, but 
before horizontal deflection. Therefore, it affects only the 
vertiCil! (Y) components of the display Beam Rotation 

adjustment R l 1 8 1  controls the current through L 1099 and 
affects both the vertical and horizontal rotation of the 
display. 
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lOW-VOL TAGE POWER SUPPLY 

Th� Low-Vultage Power Supply circuit provides the 
operating power for this instrument from six regulated 
supplies. Electronic regulation is used to provide stable, 
low-ripple output voltages. Each supply (except the +130 V 
supply. which is fused) contains a short-protection circuit 
to prevent instrument damage if a supply is inadvertently 
over-loaded or shorted to ground. Fig. 4-22 shows a 
detailed block diagram of the Low-Voltage Power Supply 
circuit. A schematic of this circuit is shown on diagram 9 at 
the rear of this manual. 

Power I nput 

Power is applied to the primary of transformer T801 
through line fuse F l OOD, thermal cutout 51000, and 
POWER switch 51001. The Voltage-Selector Jumper, 
PlOO1, connects the two halves of the primary of TBOl in 
parallel for 1 l0·volt (nominal) operation. Voltage·Selector 
Jumper P1OQ2 connects the two halves of the primary in 
series for 220,volt (nominal) operation. The line fuse, 
F lOOD, must be changed to provide the correct protection 
for 220·volt nominal operation. 

Each half of the primary of TBOI has taps above and 
below the 1 1 0,volt (220·volt) nominal point. When the 
Voltage Selector Jumper is moved from lOW to MED to 
HI, more turns are effectively added to the primary winding 
and the turns ratio is decreased to compensate for the 
increased primary voltage. This configuration extends the 
regulating range of the 7603. 

For the R7603 a fan provides forced·air cooling. The 
fan is connected in parallel with one half of the primary 
winding of TS01.  Therefore, it always has the same voltage 
applied regardless of the position of the Voltage·Selector 
Jumper. 

Thermal cutout S1000 provides thermal protection for 
this instrument. I f  the internal temperature of the instru· 
ment exceeds a safe operating level, 51000 opens to 
interrupt the applied power. When the temperature returns 
to a safe level, S1000 automatically closes to re·apply the 
power. 

-50-Volt Supply 

The following discussion includes the description of the 
50 V Rectifier, -SO V Series Regulator. -50 V Feedback 
Amplifier, -SO V Reference, and -50 V Current limiting 
stages. Since these stages are closely related in the operation 
of the -50,volt regulated output, their performance is most 
easily understood when discussed as a unit. 
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The SO V Rectifier assembly CR80B rectifies the output 
at the secondary of TSOI to provide the unregulated 
voltage source for both the -50· and +50·volt supplies. 
CRBOS is connected as a bridge rectifier and its output is 
filtered by CBOB·C809. Transistors OB86, 0896, 0900 
operate as a feedback·stabilized regulator circuit to main· 
tain a constant -50·volt output level. 08B6 is connected as 
a differential amplifier to compare the feedback voltage at 
the base of 08868 against the reference voltage at the base 
of OBB6A. The error output at the collector of OBB6S 
reflects the difference, if any, between these two inputs. 
The change in error-output level at the collector of 08868 
is always opposite in direction to the change in the 
feedback input at the base of OBB6B (out of phase). 

Zener diode VR890 sets a reference level of about -9 
volts at the base of OBB6A. A feedback sample of the 
output voltage from this supply is <:onnected to the base of 
OBB6S through divider RBBO·R881·RBB2. R8S1 in this 
divider is adjustable to set the output level of this supply, 
Notice that the feedback voltage to this divider is obtained 
from a line labeled -50 V Sense. Fig. 4·23 illustrates the 
reason for this configuration. The inherent resistance of the 
interconnecting wire between the output of the -SO·Volt 
Supply and the load produces a voltage drop which is equal 
to the output current multiplied by the resistance of the 
interconnecting wire. Even though the resistance of the 
wire is small, it results in a substantial voltage drop due to 
the high output current of this supply. Therefore, if the 
feedback voltage were obtained ahead of this drop, the 
voltage at the load might not maintain close regulation. 
However, the -50 V Sense feedback configuration over· 
comes this problem since it obtains the feedback voltage 
from a point as close as practical to the load. Since the 
current in the -50 V Sense line is small and constant, the 
feedback voltage is an accurate sample of the voltage 
applied to the load. 

Regulation occurs as follows: If the output level of this 
supply decreases (less negative) due to an increase in load, 
or a decrease in input voltage (as a result of line voltage 
changes or ripple), the voltage across divider RBBO· 
R88I·RBB2 decreases also. This results in a more positive 
feedback level at the base of 08B6S than that established 
by the -50 V Reference stage at the base of 0886A. Since 
the transistor with the more positive base controls the 
conduction of the differential amplifier, the output current 
at the collector of OBB68 increases. This increase in output 
from OSB6S allows more current to flow through OB96 
and 0900 to result in increased conduction of -50 V Series 
Regulator 0903. The load current increases and the output 
voltage of this 5upply also increases (more negative). As a 
result, the feedback voltage from the -50 V Sense line 
increases and the base of 08B68 returns to the same level as 
the base of QBB6A. Similarly, if the output level of this 
supply increases (more negative). the output current of 
OBB6S decreases. The feedback through OB96 and 0900 
reduces the conduction of the -50 V Series Regulator to 
decrease the output voltage of this supply. 
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-50 Volts adjustment RSS1 determines the divider ratio 
to the base of 08868 and thereby determines the feedback 
voltage. This adjustment sets the output level of the supply 
in the following manner: If AB81 is adjusted so the voltage 
at its variable arm goes less negative (closer to groundl, this 
appears as an error signal at the base of 0886B. In the same 
manner as described previously. this positive-going change 
at the feedback input of the differential amplifier increases 
the conduction of the -SO V Series Regulator to produce 
more current to the load, and thereby increase the output 
vollage of this supply. This places more voltage across 
divider R880·R881-R 882 and the divider action returns the 
base of 08868 to about -9 volts. Notice that the feedback 
action of this supply forces a change in the output level 
which always returns the base of 0886B to the same level 
as the base of 0886A. In this manner, the output level of 
the -50-Volt Supply can be set to exactly -50 volts by 
correct adjustment of R88l. 

The -50 V Current Limiting stage 0908-0909-0910 
protects the -50-Volt Supply if excess current is demanded 
from this supply. All of the output current from the 
-50-Volt Supply flows through R903. Transistor 0908 
senses the voltage al the collector of the -50 V Series 
Regulator 0903 and compares it against the -50 V output 
level at the base of 0909 which is obtained from the other 
side of R903. Under normal operation, 0908 is held in 
conduction and 0909 is oft. However, when excess current 
is demanded from the -50 V Series Regulator due to a 
short circuit or similar malfunction at the output of this 
supply, the voltage drop across R903 increas.os until the 
base of 0908 goes more negative than the level at the base 
of 0909. Then 0909 takes over conduction of the 
comparator. The collector current of 0909 increases the 
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voltage drop across R896 to reduce the conduction of 
0896 in the -50 V Feedback Amplifier and limit the 
conduction of 0903. 0910 is connected as a constant· 
current source for 0908-0909. 

-15-Volt Supply 

Basic operation of all stages in the -15·V Supply is the 
same as for the -50-Volt Supply. Reference level for this 
supply is established by divider R945-R946 between 
ground and the -50 V Sense voltage. The divider ratio of 
R945·R946 sets a level of -15 volts at the base of 0943A. 
The level on the -50 V Sense line is held stable by the 
-50-Volt Supply as described previously. The -15 V Sense 
voltage is connected to the base of 09438 through R940. 
Any change at the output of the -1 5-Volt Supply appears 
at the base of 09438 as an error signal. The output voltage 
is regulated in the same manner as described for the 
-50-Volt Supply. 

+5-Volt Supply 

Basic operation of the +5·Volt Supply is the same as 
described for the previous supplies_ The +5 V Current 
Limiting and +5 V Feedback Amplifier (except for 0985) is 
made up of a five· transistor array U973. Notice that both 
U973C and 0985 in the +5 V Feedback Amplifier are 
connected as eminer followers, since inversion is not 
necessary in the feedback path for positive output voltages. 
Reference voltage for the +5 V Feedback Amplifier stage is 
established by divider R970-R971 between the +5 V Sense 
and -50 V Sense feedback voltages. This divider establishes 
a quiescent level of about a volt at the base of U973E. 

+15-Volt Supply 

The +lS-Volt Supply operates in the same manner as 
described for the previous supplies. The unregulated 
+15-Volt Supply provides the source voltage for the 
High-Voltage Oscillator stage in the CRT circuit through 
fuse F814 and P870. 

+50-Volt Supply 

Operation of the +50-Volt Supply is the same as 
described for the previous supplies_ The unregulated +50 
votts, from 50 V Rectifier CRB08, is used to provide a 
positive starting voltage for the -50·Volt Supply. 

+130-Volt Supply 

The +l30·V Rectifier CRB06 provides the rectified 
voltage for the +l30-Volt Supply. However, this secondary 
winding of TOOl does not supplv the full polential 
necessary to obtain the +130-volt output level. To provide 
the required output level. the +50.volt Supply is connected 
in series with this supply through OB50. Basic regulation of 
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the output voltage is prollided by +130 V Feedback 
Amplifier 0852, and +130 V Series Regulator 0850. 

The output voltage of this supply is connected across 
divider R855·R856. This divider provides a quiescent lellel 
of about +50 IIOItS at the base of 0852. The reference lellel 
for this supply is prollided by the +50·Volt Supply 
connected to the emitter of 0852. If the output of this 
supply changes, this change is sensed by 0852 and an 
amplified error signal is connected to the base of 0850. 
This error signal changes the conduction of the +130 V 
Series Regulator 0850 to correct the output error. Fuse 
F855 protects this supply if the output is shorted. 
However, since the response time of F855 is slow to a 
shorted condition, VA851 provides additional current to 

the base of 0850 to protect it from damage due to 
overvoltage. Diode CR852 limits the rellerse bias on 0852 
to about 0.6 lIolt when F855 is blown. 

Graticule Light Supply 

Power for the graticule lights is supplied by the Graticule 
Light Supply. Rectified voltage for this supply is prollided 
by 5 V Rectifier CA820-CR821. 0835 operates as a series 
regulator transistor. Emitter follower 0829 determines the 
conduction of this series regulator as controlled by front 
panel GRATICULE ILLUM Control R 1 095. Current· 
limiting to protect this supply is provided by 0827. Under 
normal operation, divider R830·A831·RB33 sets the base of 
0827 below its conduction level. However, if excess current 
is demanded from this supply, the voltage drop across 
R837·R838 increases until 0827 comes into conduction. 
The collector of 0827 then limits the conduction of this 
supply to limit its output current. 

Dillider R 822·R823 prall ides a sample of the line lIoltage 
in the secondary of TaOl to the plug·in unit. This prall ides 
a line·frequency reference to the plug·in units for internal 
triggering at line frequency or for other applications. 

DC Fan (R7603 only) 

The DC fan (OPtion 5) uses a brushless, Hall·effect 
motor. The Hall·effect dellices, located inside the motor 
housing, control the base current to motor-drilling tran· 
sistors 01034-01035·01037·01038 depending upon the 
magnitude and polarity of the magnetic field around them. 
A permanent magnet, located in the rotor, changes the 
magnetic field as the rotor turns, causing the Hall·effect 
dell ices to turn on the appropriate transistors to drive the 
motor windings. 

Transistor 01041 provides a constant current source for 
the Hall·effect devices, responding to voltage changes at the 
emitters of the driving transistors, thus controlling the 
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motor current. Transistor 01 030, along with R1203, 
provides a biasing arrangement to make the Hall·effect 
devices compatible with the silicon driving transistors. 

SIGNAL OUT BOARD 

VERT SIG OUT 

The lIertical signal is selected by the TRIG SOURCE 
switch. The vertical signal selected is applied to the bases of 
a differential amplifier 0606 and 0618. A single·ended 
signal is taken off the collector of 0618 and connected to 
an output buffer 0620. CR621 and CR622 provide 
protection against a high lIoltage inadllertently applied to 
the output connector. 

+ GATE OUT 

The gate signal is connected to a comparator circuit 
0662 and 0666 through resistor R660. From the com· 
parator the gate signal is connected to the emitter of an 
output buffer 0672. Gate Selector switch connects one of 
the gate signals to R660, the input of the Gate Amplifier. 
Possible gate signals are MAIN gate and, with a dual·sweep 
time-base unit, a DELAY or an AUXILIARY gate Signal can 
be selected. CR674 and CR676 provide protection against a 
high voltage inadvertently appHed to the output connector. 

+ SAWTOOTH OUT 

The sawtooth signal is connected to the Sawtooth 
Amplifier through R36. 0631, 0634, and 0640 comprise a 
negative feedback amplifier with a gain of two, determined 
by the ratio of feedback resistor R645 to the combined 
input resistance of R630 and A63. CR635 and CR676 
provide protection against a high voltage inadvertently 
applied to the output connector. 

READOUT SYSTEM 

The Readout System in the 7603 provides alphanumeric 
display of information encoded by the plug in units. This 
display is presented on the CRT and is written by the CAT 
beam on a time·shared basis. Schematics for the total 
Readout System are $hown on diagram, at the relr of this 
manual. 

The definitions of selleral terms must be clearly under· 
stood to follow this description of the Readout System. 
These are: 

Character-A character is a single number, letter, or symbol 
which is displayed on the CRT, either alone or in 
combination with other characters. 
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Word-A word is made up of a related group of characters. 
I n the 7603 Readout System, a word can consist of up 
to ten characters. 

Frame-A frame is a display of all words for a given 
operating mode and plug·in combination. Up to six 
words can be displayed in one frame. Fig. 4-24 shows 
one complete frame (simulated readout) and the posi­
tion at which each of the six words is displayed. 

Column-One of the vertical lines in the Character Selection 
Matrix (see Fig. 4-25). Columns CoO (column zero) to 
ColO (column 10) can be addressed in the 7603 system. 

Row-One of the horizontal lines in the Character Selection 
Matrix (Fig_ 4-25). Rows R-l (row 1 )  to R-l0 (row 10) 
can be addressed in the 7603 system. 

Time-slot-A location in a pulse train. In the 7603 Readout 
System, the pulse train consists of 1 0  negative-going 
pulses. Each of these time-slots is assigned a number 
between one and ten. For example, the first time-slot is 
TS-l. 

Time-multiplexing-Transmission of data from two or more 
sources over a common path by using different time 
intervals for different signals. 

Display Format. U p  to six words of readout informa­
tion can be displayed on the 7603 CRT_ The position of 

left Vert Right V.t Horizontal 

Chen�l l  Channel l Crn-nnel l 

I-
Crn-nnel 2 Channel 2 ChBnlloll1 2  

Fiog. 4-24. Location of reedout words on the CRT tdentifying the 
Of'iginating plug-in unit end chennel lone complete freme shown, 
simuleted readoud. 
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each word is fixed and is directly related to the plug-in unit 
from which it originated. Fig. 4-24 shows the area of the 
graticule where the readout from each plug-in unit is 
displayed. Notice that channel 1 of each plug-in unit is 
displayed within the top division of the CRT and channel 2 
is displayed directly below within the bottom division_ Fig. 
4-26 shows a typical display. 

Each word in the readout display can contain up to 10 
characters, although the typical display will contain be­
tween two and seven characters per word. The characters 
are selected from the Character Selection Matrix shown in 
Fig. 4-25. Any one of the 50 separate characters can be 
addressed and displayed on the CRT. In addition, 1 2  
operational addresses are provided for special instructions 
to the Readout System. The unused locations in the Matrix 
(shaded areas) are available for future expansion of the 
Readout System. The method of addressing the locations in 
the Character Selection Matrix is described in the following 
discussion. 

Developing the Display. The following basic description 
of the Readout System uses the block diagram shown in 
Fig. 4-27. This description is intended to relate the basic 
function of each stage to the operation of the overall 
Readout System. Detailed information on circuit operation 
is given later. 

The key block i n  the Readout System is the Timer stage. 
This stage produces the basic signals which establish the 
timing sequences within the Readout System. Period of the 
timing signal is about 250 microseconds (drops to about 
210 microseconds when Display-Skip is received; see 
detailed description of Timing stage for further informa­
tion). This stage also produces control signals for other 
stages within this circuit and interrupt signals to the 
Vertical Interface, Horizontal I nterface, CRT Circuit, and 
Z-Axis Logic stage which allow a readout display to be 
presented. The Time-Slot Counter stage receives a trape· 
zoidal voltage signal from the Timer stage and directs it to 
one of ten output lines. These output lines are labeled TS-1 
through TS-l0 (time-slots one through ten) and are 
connected to the vertical and horizontal plug-in compart­
ments as well as to various stages within the Readout 
System. The output lines are energized sequentially so there 
is a pulse on only one of the 10 lines during any 250 
microsecond timing period. When the Time-Slot Counter 
stage has completed time·slot 10, it produces an End-of· 
Word pulse which advances the system to the next channel. 

Two output lines, row and column, are connected from 
each channel of the plug-in units back to the Readout 
System. Data is encoded on these output lines by con· 
necting resistors between them and the time-slot input 
lines. The resultant output is a sequence of ten analog 
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current levels which range from zero to one milliampere 
(100 m icroamperes/step) on the row and column output 
l ines. This row and column correspond to the row and 
column of the Character Selection Matrix in Fig. 4·25. The 
standard format in which information is encoded onto the 
output lines is given in Table 4·2 (special purpose plug-in 
units may have their own format for readout; these special 
formats will be defined in the manuals for these units), 

The encoded column and row data from the plug-in 
units is selected by the Column Data Switch and Row Data 
Switch stages respectively. These stages take the analog 
currents from the six data lines (two channels from each 
of the three plug-in compartments� and produce a single 
time-multiplexed analog voltage output which contains all 
of the column or row information from the plug-ins. The 
Column Data Switch and Row Data Switch are sequenced 
by the binary Channel Address No. 1 code from the 
Channel Counter. 

The time multiplexed output of the Column Data 
Switch is monitored by the Display-Skip Generator to 
determine if it represents valid information which should be 
displayed. Whenever information is not encoded in a 
time·slot, the Display-Skip Generator produces an output 
level to prevent the Timer stage from producing the control 
signals which normally interrupt the CRT display and 
present a character. 

The analog outputs of the Column Data Switch and Row 
Data Switch are connected to the Column Decoder and 
Row Decoder stages respectively. These stages sense the 
magnitude of the analog voltage input and produce an 
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output current on one of ten lines. The outputs of the 
Column Decoder stage are identified as C-l to C-l0 
(column 1 to 10) which correspond to the column 
information encoded by the plug-in unit. Likewise, the 
outputs of the Row Decoder stage are identified as A-l to 
R-l0 (row 1 to 10) which correspond to the row 
information encoded by the plug-in unit. The primary 
function of the row and column outputs is to select a 
character from the Character Selection Matrix to be 
produced by the Character Generator stage. However, these 
outputs are also used at other points within the system to 
indicate when certain information has been encoded. One 
such stage is the Zeros Logic and Memory. During time-slot 
1 (TS-l),  this stage checks if zero-adding or prefix-shifting 
information has been encoded by the plug·in unit and 
stores it in memory until time·slots 5, 6, or 8. After storing 
this information, it triggers the Display-Skip Generator 
stage so there is no display during this time slot (as defined 
by Standard Readout Format; see Table 4-2). When 
time-slots 5, 6, and 8 occur, the memory is addressed and 
any information stored there during time-slot 1 is trans­
ferred out and connected to the input of the Column 
Decoder stage to modify the analog data during the 
applicable time-slot. 

TABLE 4-2 

Standard Readout Format 

Time-Slot Number Description 

TS-1 Determines decimal magnitude 
(number of zeros displayed or pre-
fix change information) 0< th' 
IDENTIFY function Ino display 
during this time-slot). 

TS-2 Indicates normal or inverted input 
(no display for normal). 

TS-3 Indicates calibrated or uncalibrated 
condition of plug-in variable con-
trol (no display for calibrated con-
dition). 

TS-4 1-2-5 scaling. 

TS-5 Not encoded by plug·in unit. Left 
T5·6 blank to allow addition of zeros by 
TS·7 Readout System. 

TS·8 Defines the prefix which modifies 
the units of measurement. 

TS-9 Define the units of measurement of 
TS·l0 the plug-in unit. May be standard 

units of measurement IV, A, S, 
etc . .) or special units selected from 
the Character Selection Matrix. 
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Another operation of the Zeros Logic and Memory stage 
is to produce the IDENTIFY function. When time·slot 1 is 
encoded for IDENTIFY (column 10, row 3), this stage 
produces an output level which connects the Column Data 
Switch and Row Data Switch to a coding network within 
the Readout System. Then, during time·slots 2 through 9, 
an analog current output is produced from the Column 
Data Switch and Row Data Switch which addresses the 
correct points in the Character Selection Matrix to display 
the word "IDENTIFY" on the CRT. The Zeros Logic and 
Memory stage is reset after each word by the Word Trigger 
pulse. 

The Character Generator stage produces the characters 
which are displayed on the CRT. Any of the 50 characters 
shown on the Character Selection Matrix of Fig. 4·24 can 
be addressed by proper selection of the column and row 
current. Only one character is addressable in any one 
time·slot; a space can be added into the displayed word by 
the Decimal Point Logic and Character Position Counter 
stage when encoded by the plug·in. The latter stage counts 
how many characters have been generated and produces an 
output current to step the display one character position to 
the right for each character. In addition, the character 
position is advanced once during each of time·slots 1 ,  2, 
and 3 whether a character is generated during these 
time·slots or not. This action fixes the starting point of the 
standard· format display such that the first digit of the 
scaling factor always starts at the same point within each 
word regardless of the information encoded in time·slot 2 
(normal/invert) or time·slot 3 (cal/uncal) which precedes 
this digit. Also, by encoding row 1 0  and column 0 during 
any time·slot, a blank space can be added to the display. 
Decimal points can be added to the display at any time by 
addressing row 7 and columns 3 through 7 (see Character 
Selection Matrix for location of these decimal points). The 
Decimal Point Logic and Character Position Counter stage 
is reset after each word by the Word Trigger pulse. 

The Format Generator stage provides the output Signals 
to the vertical and horizontal deflection systems of the 
instrument to produce the character display. The binary 
Channel Address No. 2 code from the Channel Counter 
stage is connected to this stage so that the display from 
each channel is positioned to the area of the CRT which is 
associated with the plug·in and channel originating the 
word (see Fig. 4·24). The positioning current or decimal 
point location current generated by the Decimal Point 
Logic and Character Position Counter stage is added to the 
horizontal (X) signal at the input to the Format Generator 
stage to provide horizontal pOSitioning of the characters 
within each word. The X· and Y ·output signals are 
connected to the Horizon'tal Amplifier and Vertical Ampli· 
fier through the Horizontal Output and Vertical Output 
stages respectively. 

The Word Trigger stage produces a trigger from the 
End·of-Word pulse generated by the Time·Slot Counter 
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stage after the tenth time·slot. This Word Trigger pulse 
advances the Channel Counter to display the information 
from the next channel or plug·in. It also provides a reset 
pulse to the Zeros Logic and Memory stage and the Decimal 
Point Logic and Character Position Counter stage. The 
Word Trigger stage can also be advanced to jump a 
complete word or a portion of a word when a Jump 
command is received from the Row Decoder stage. 

The Single·Shot Lockout stage allows the display se· 
quence of the Readout System to be changed. Normally, 
the Readout System operates in a free·running mode so the 
waveform display is interrupted randomly to display 
characters. However, under certain conditions (such as 
single· shot photography). it is desirable that the Readout 
System operate in a triggered mode where the readout 
portion of the display is normally blanked out but can be 
presented on command. The Readout Mode switch deter· 
mines the operating mode of the readout system. 

Circuit Analysis of Readout System 

The following analysis of the Readout System describes 
the operation of each stage in detail. Complete schematics 
of the Readout System are shown on diagram 1 0  at the 
read of this manual. 

Timer 

Timer U2126 establishes the timing sequence for all 
circuits within the Readout System This stage produces 
seven time·related output waveforms (see Fig. 4·28). The 
triangle waveform produced at pin 6 forms the basis for the 
remaining signals. The basic period of this triangle wave· 
form is about 250 microseconds as controlled by RC 
network C1214·R1214. The triangle waveform is clipped 
and amplified by U 1 210 to form the trapezoidal output 
signal at pin 10. The amplitude of this output signal is 
exactly 1 5  volts as determined by V2126 (exact amplitude 
necessary to accurately encode data in plug·in units; see 
Encoding the Data). The Trigger output at pin 5 provides 
the switching signal for the Time·Slot Counter and Word 
Trigger stages. 

The signals at pins 12, 13, 14, and 1 6  are produced only 
when the triangle waveform is on its negative slope and the 
trapezoidal waveform has reached the lower level. The 
timing sequence of these waveforms is very important to 
the correct operation of the Readout System (see expanded 
waveforms in Fig. 4·29). The Z·Axis Logic OFF Command 
at pin 14 is produced first. This negative-going signal 
provides a blanking pulse to the Z·Axis Logic stage (see 
diagram 2) to blank the CRT before the displilY is switched 
to the Readout System. It also produces the Strobe pulse 
through R2137, Q2138, and CR2142 to signal other stages 
within the Readout System to begin the sequence necessary 
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to produce a character. The collector of 02138 is also 
connected to Character Generator No. 2, U2272 through 
C2140, CA2140. This activated U2272 during the quiescent 
period of the Strobe pulse (collector of 02138 negativel 
and diverts the output current of Row Decoder U2185 to 
row 2. The purpose of this configuration is to prevent the 
Zeros Logic and Memory stage U2232 from storing 
incorrect data during the quiescent period of the Strobe 
pulse. When the Strobe pulse goes positive. CR2140 is 
reverse biased to disconnect 02138 from U2272 and allow 
the Row Decoder stage to operate in the normal manner. 

The next signal to be produced is the Vertical/ 
Horizontal Channel Switch OF F Command at pin 13. This 
positive-going signal disconnects the plug·in signals in the 
vertical and horizontal deflection systems so the plug-in 
units do not control the position of the CRT beam during 
the readout display_ The Ready signal derived from this 
output is connected to the Decimal Point logic and 
Character Position Counter stage and the Format Generator 
stage (see diagram 10). The Readout Intensity output at pin 
12 is produced next. This current is connected to the CRT 
Circuit to unblank the CRT to the intemity level deter­
mined by READOUT intensity control R2124. The Char­
acter Scan ramp at pin 16 started to go negative as this 
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timing sequence began. However, character-generation does 
not start until the readout intensity level has been 
established. The triangular Character Scan ramp runs 
negatively from about -2 volts to about -8.5 volts and 
then returns back to the original level. This waveform 
provides the scanning signal for the Character Generator 
stages (see diagram 10). The Full Character Scan adjust­
ment R2128 sets the DC level of the Character Scan ramp 
to provide complete characters on the display. 

The Timer stage operates in one of two modes as 
controlled by the Display·Skip level at pin 4. The basic 
mode just described is a condition which does not occur 
unless all ten characters of each word (SO characters total) 
are displayed on the CRT. Under typical conditions only a 
few characters are displayed in each word. The Display·Skip 
level at pin 4 determines the period of the Timer output 
signal. When a character is to be generated, pin 4 is LO and 
the circuit operates as just described. However, when a 
character is not to be displayed, a HI level is applied to pin 
4 of U2126 through CR2125 from the Display·Skip 
Generator stage. This signal causes the Timer to shorten its 
period of operation to about 210 microseconds. The 
waveforms shown in Fig. 4-30 show the operation of the 
Timer stage when the Display-Skip condition occurs for all 
positions in a word. Notice that there is no output at pin 
12, 13, 14, and 16 under this condition. This means that 
the CRT display is not interrupted to display characters. 
Also notice that the triangle waveform at pin 6 does not go 
as far negative and that the negative portion of the 
trapezoidal waveform at pin 1 0  is shorter. Complete details 
on operation of the Display-Skip Generator are given later. 

The Single·Shot Lockout level at pin 2 determines the 
operating mode of U2126. If this level is LO, the Timer 
operates as just described. However, if the Single·Shot 
Lockout stage sets a HI level at this pin, the Timer stage is 
locked out and can not produce any output signals (see 
Single·Shot Lockout description for further information). 

The READOUT intensity control R2124 sets the inten­
sity of the readout display independently of the INTEN· 
SITY control. The READOUT intensity control also 
provides a means of turning the Readout System off when a 
readout display is not desired. When R2124 is turned fully 
counterclockwise, switch S102 opens. The current to pin 
1 1  of U2126 is interrupted and at the same time a positive 
voltage is applied to pin 4 through R2122 and CR2124. 
This positive VOltage switches the stage to the same 
conditions as were present under the Display·Skip con­
dition. Therefore, the CRT display is not interrupted to 
present characters. However, time-slot pulse continue to be 
generated . 
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Time-Slot Counter 

Time-Slot Counter U2126 ;s a sequential switch which 
directs the trapezoidal waveform input at pin 8 to one of its 
10 output lines. These time-slot pulses are used to 
interrogate the plug-in units to obtain data for the Readout 
System. The Trigger pulse at pin 15 switches the Time-Slot 
Counter to the next output line; the output signal is 
sequenced consecutively from time-slot 1 through time-slot 
10. Fig. 4-31 shows the time-relationship of the time-slot 
pulses. Notice that only one of the lines carries a time-slot 
pulse at any given time. When time·slot 1 0  is completed. a 
negative-going End-of-Word pulse is produced at pin 2. The 
End-of,WOfd pulse provides a drive pulse for the Word 
Trigger stage and also provides an enabling level to the 
Display-Skip Generator during time-slot 1 only. 

Pin 16 is a reset input for the Time-Slot Counter. When 
this pin is held LO, the Time-Slot Counter resets to 
time-slot 1 .  The Time·Slot Counter can be reset in this 
manner only when a Jump signal is received by U2155C 
(see following discussion). 

Word Trigger 

The Word Trigger stage is made up of the 4 two-input 
NOR gates contained in U2155. Quiescently, pin 2 of 
U2155A is LO as established by the operating conditions of 
U21550 and U2155C. Therefore, the LO End-of·Word 
pulse produced by the Time-Slot Counter results in a H I  
level at pin 1 of U2155A. This level i s  inverted b y  U21558 
to provide a negative-going advance pulse to the Channel 
Counter. 

An advance pulse is also produced by U2155A when a 
Jump signal is received at pin 8 of U2155C. This condition 
can occur during any time-slot (see Row Decoder for 
further information on origin of the Jump signal). U21550 
and U2155C are connected as a bistable flip-flop. The 
positive-going Jump signal at pin 8 of U2155C produces a 
LO at pin 10. This LO is inverted by U21550 to produce a 
HI at pin 13, which allows pin 9 of U2155C to be pulled H I  
through R2155. The flip-flop has now been set and it 
remains in this condition until reset, even though the Jump 
signal at pin B returns to its LO level. The HI output lel/el at 
pin 1 3  turns on Q2159 through R2158 to pull pin 1 6  of the 
Time-Slot Counter LO. This resets the Time-Slot Counter 
to time·slot 1 and holds it there until U2155C is reset. At 
the same time, a HI level is applied to pin 4 of the Timer 
through CR2125 and CR2124. This HI level causes the 
Timer to operate in the display-skip mode so that a 
character is not generated. 

The next Trigger pulse is not recogniz.ed by the 
Time-Slot Counter since U2159 is locked in time-slot 1 by 
U2155. However, this Trigger pulse resets the Word Trigger 
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stage through C2155. Pin 1 3  of U21550 goes LO to enable 
the Time-Slot Counter and Timer stages for the next 
time·slot pulse. At the same time, the negative-going edge 
produced at U21550 switches output states which is 
connected to pin 3 of U21550. This results in a negative· 
going Word Trigger output at pin 4 of U2155B to advance 
the Channel Counter to the next word. When the next 
Trigger pulse is received at pin 15, the Time-Slot Counter 
returns to the normal sequence of operation and produces 
an output on the time·slot 1 line. 

Channel Counter 

The Channel Counter, made up of integrated circuit 
U2250 is a binary counter which produces the Channel 
Address code for the Column and Row Decoder stages and 
the Format Generator stage. This code instructs these stages 
to sequentially select and display the six channels of data 
from the plug·in units. The input channel which is 
displayed with each combination of the Channel Address 
code is given in the discussion of the applicable stages. 

Single-8hot Lockout 

021 08, 02117, and U2120 makes up the Single·Shot 
Lockout stage. This stage allows a single readout frame (Six 
complete words) to be displayed on the CRT, after which 
the Readout System is locked out so further readout 
displays are not presented until the circuit is reset. U2120C 
and U2120B are connected to form a bistable flip·flop. For 
normal operation. pin 3 of U2120 is pulled H I  through 
R2TOS. This activates U2120C to result in a LO output 
level at pin 10. This level enables the Timer stage so it can 
operate in the free·running manner as described previously. 
The LO at pin 10 of U21 20C is also applied to pin 5 of 
U2120B. Since pin 6 of U2120A is LO, U21 20B is disabled 
and its output goes H I .  

The output of this stage remains LO to allow U2126 to 
operate in the free·running mode until a LO is received at 
pin 8 of U2120C. When this occurs, the output level at pin 
10 of U2120C does not change immediately. However, the 
Readout System is now enabled as far as the single·shot 
lockout function is concerned . If the Channel Counter has 
not completed word six (Channel 2 of the Horizontal unit). 
the Readout System continues to operate in the normal 
manner. However, when word six is completed, a positive· 
going End·of·Frame pulse is produced at pin 9 of U2120B 
as the Channel Counter shifts to the code necessary to 
display word one. This pulse. is coupled to pin 3 of U2120A 
and pin 12 of U21200. The momentary HI at pin 3 
activates U2120B and its output goes LO to disable 
U2120C (pin 3 already LO). The output of U2120C goes 
HI to disable the Timer so it operates in the display·skip 
mode. The H I  at pin 1 0  of U2120C also holds U2120B 
enabled so it maintains control of the flip-flop. 
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The Single·Shot Lockout stage remains in this condition 
until a positiveiloing trigger pulse is applied to pin 8 of 
U2120C. This trigger pulse produces a LO at pin 1 0  of 
U2120C which enables U2120B and disables U2120C. 
Now, the Timer can operate in the normal manner for 
another complete frame. When word six is completed, the 
Channel Counter produces another End-of-Frame pulse to 
again lock out the Timer stage. 

Encoding the Data 

Data is conveyed from the plug·in units to the Readout 
System in the form of an analog code having up to 1 1  
current levels (from zero to one milliampere in 100 
microampere steps) . The characters which can be selected 
by the encoded data are shown on the Character Selection 
Matrix (see Fig. 4·25). Each character requires two currents 
to define it; these currents are identified as the column 
current and the row current which correspond to the 
column and row of the matrix. The column and row data is 
encoded by resistive programming in the plug·in units. Fig. 
4·32 shows a typical encoding scheme for a voltage·sensing 
amplifier plug' in unit. Notice that the 10 time·slot (TS) 
pulses produced by the Time-Slot Counter stage are 
connected to the plug·in unit. However, time·slots 5, 6. 7, 
and 10 are not used by the plug-in unit to encode data 
when using the Standard Readout Format (see Table 4-2 
for Standard Readout Format). The amplitude of the 
time·slot pulses is exactly -15 volts as determined by the 
Timer stage. Therefore, the resultant output current from 
the plug·in units can be accurately controlled by the 
programming resistors in the plug·in units. 

For example, in Fig. 4·32, resistors R 10 through ROO 
control the rCY'N analog data which is connected back to the 
Readout System. These resistors are of fixed value and 
define the format in which the information will be 
presented by the Readout System. Fig. 4·33A shows an 
idealized output current waveform of row analog data 
which results from the 10 time·slot pulses. Each of the 
steps of current shown in these waveforms corresponds to 
100 microamperes of current. The row numbers on the 
left·hand side of the waveform correspond to the rows in 
the Character Selection Matrix shown in Fig. 4·35. The row 
analog data is connected back to the Readout System via 
terminal 837 of the plug·in interface. 

The Column analog data is defined by resistors R 1 1 0  
through R 190. The program resistors are connected to the 
time·slot lines by switch closures to encode the desired 
data. The data as encoded by the circuit shown in Fig. 4-32 
indicates a 100 microvolt sensitivity with the display 
inverted and calibrated vertical deflection factors. This 
results in the idealized output current waveforms shown in 
Fig. 4·338 at the column analog data output, term inal A37 
of the plug·in interface. Resistor R 1 1 1 ,  connected between 
time-slot 1 and the column analog data output, encodes 
two units of current during time·slot 1 .  Referring to the 
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Character Selection Matrix, two units of column current 
along with the two units of row current encoded by A l O  
(row 3 )  indicates that two zeros should be added to the 
display. Aesistor A120 adds one unit of column current 
during time-slot 2 and along with the one unit of current 
from the row output, the Aeadout System is instructed to 
add an invert arrow to the display. A 1 30  is not connected 
to the time-slot 3 tine since the vertical deflection factors 
are calibrated_ Therefore, there is no column current output 
during this time-slot and there is no display on the CAT 
(see Display-Skip Generator for further information) .  
During time-slot 4, two units of column current are 
encoded by A 140. There is no row current encoded during 
thi' time-slot and this results in the numeral 1 being 

displayed on the CAT. Neither row nor column analog data 
is encoded during time-slots 5, 6, and 7 as defined by the 
Standard Aeadout Format. During time-slot B, two units of 
column current and three units of row current are encoded 
by resistors A 181 and Aoo respectively. This addreues the 
IJ prefix in the Character Selection Matrix_ The final data 
output is provided from time-slot 9 by A 190 connected to 
the column output and R90 to the row output. These 
resistors encode three units of column current and four 
units of row current to cause a V (volts) to be displayed. 

Time-slot 10 is not encoded in accordance with the 
Standard Readout Format. The resultant CRT readout will 
be , IOO.V, 

In the above example, the row analog data was pro· 
grammed to define which row of the Character Selection 
Matrix was addressed to obtain information in each 
time-slot. The column data changes to encode the appli. 
cable readout data as the operating conditions change. For 
example, if the variable control of the plug-in unit was 
activated, A 1 30 would be connected between time-slot 3 
and the column analog data output lines. This encodes 10 
units of column current (see shaded area in time-slot 3 of 
the waveform shown in Fig. 4-3361. Since one unit of row 
current is also encoded during this time-slot by A30, a > 
symbol is added to the display. The CRT readout will now 
say f >100 IJV. I n a sim ilar manner, the other switches can 
change the encoded data for the column output and 
thereby change the readout display. See the descriptions 
which follow for decoding this information. 

The column analog data encoded by the plug-in can be 
modified by attenuator probes connected to the input 
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connectors of vertical plug-in units. A special coding ring 
around the input connector of the plug-in unit senses the 
attenuation ratio of the probe (with readout-coded probes 
only). The probe contains a resistor which results in 
additional column current. For example, if a lOX attenua­
tor probe is connected to a plug·in with the coding for 100 
microvolts as shown in Fig. 4·32, an additional unit of 
current is added to the column analog data during time-slot 
1 .  Since two units of current were encoded by R 1 1 1  (see 
Fig. 4·32), this additional current results in a total of three 
units of column analog current during this time·slot. 
Referring to the Character Selection Matrix, three units of 
column current along with the two units of row current 
encoded by A 10 indicates that the prefix should be 
reduced. Since this instruction occurs in the same time·slot 
which previously indicated that two zeros should be added 
to the display and only one instruction can be encoded 
during a time-slot, the zeros do not appear in the display. 
The CAT readout will now be changed to 1 mV (readout) 
program produced by plug·in same as for previous example. 

Likewise, if a l00X readout·coded probe is connected to 
the input of the plug-in unit, the column current during 
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time-slot 1 will be increased two units for a total of four 
units of column current. This addresses an instruction in 
the Character Selection Matrix which reduces the prefix 
and adds one zero to the display. The resultant CRT 
readout with the previous program is 10 mV. 

Three other lines of information are connected from the 
plug-in compartments to the Readout System. The column 
and row analog data from channel 2 of a dual·channel 
plug·in are connected to the Readout System through 
terminals A38 and 838 of the plug-in interface, respec­
tively. Force readout information is encoded on terminal 
A35; function of this input is described under Column and 
Row Data Switches. 

The preceding information gave a typical example of 
encoding data from an amplifier plug·in unit. Specific 
encoding data and circuitry is shown in the individual 
plug·in unit manual. 

Column and Row Data Switches 

The readout data from the plug· in units is connected to 
the Column and Row Data Switch stages in the Readout 
System. A column-data line and a row·data line convey 
analog data from each of the eight data sources (two 
channels from each of the four plug.in compartments). 

TABLE 4-3 

Channel Address 

Pin 1 
U2232 

"Identify" Pin 1 1  PinS Pin 9 Channel 
Command U2250 U2250 U2250 Selected 

_.= 
Hi  HI  Hi  H I  Channel l 

Left Vertical -
HI  HI  HI  LO Channel 2 

Left Vertical 
Hi  Hi  LO Hi  Channel 1 

Right Vertical 
--

H I  H i  LO LO Channel 2 
Right Vertical 

H I  LO H i  H I  Channel l 
Horizontal 

HI  LO Hi  LO Channel 2 
Horizontal -

The Column Data Switch U2190 and the Row Data 
Switch U2180 receive the Channel Address No. 1 code 
from the Channel Counter. This binary code directs the 
Column Data Switch and the Row Data Switch as to which 
channel should be the source of the readout data. Table 4-3 
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gives the eight combinations of the Channel Address No. 1 
code and the resultant channel which is selected with each 
combination. These stages have nine inputs and provide a 
single time·multiplexed output at pin 7 which includes the 
information from all of the input channels. Eight of the 
nine inputs to each stage originate in the plug-in units; the 
ninth input comes from a special data-encoding network 
composed of resistors R2201 through R2209 and R2191 
through R2199 (see Zeros Logic and Memory description 
for further information on ninth channel). 

In addition to the data inputs from the plug-in units, 
channel-inhibit inputs are provided from each of the plug-in 
units. The channel inhibit lines are LO only when the 
associated plug-in unit has been selected for display. When a 
plug·in unit is not selected, the respective line is HI which 
forward biases the associated diode CR2162, CR2163, 
CR2167, CR2l66, CR2l71, CR2170, CA2175, or CA 1 1 74 
to by-pass the encoded data from this plug·in. However, 
since it may be desired to display information from 
special-purpose plug·ins even though they do not produce a 
normal waveform display on the CRT, a feature is provided 
to over·ride the channel inhibit. This is done bI,I applying a 
LO to the associated forcing over-ride input. The LO level 
diverts the HI channel inhibit current and allows the data 
from this plug-in unit to reach the Column Data Switch, 
even though it has not been selected tor display by the 
mode switches. 

Display-Skip Generator 

The Display-Skip Generator, 02215, 02223, 02229, 
and 02225 monitors the time-multiplexed column data at 
the output of the Column Data Switch during each 
time·slot to determ ine if the information at this point is 
valid data which should result in a CRT display. The voltage 
at the base of 022158 is set by divider A22l9, R2220, and 
R2221. Ouiescently, there is about 100 microamperes of 
current flowing through R2213 and R22l4 from 02240 
and the Zeros Logic and Memory stage (purpose of this 
quiescent current will be discussed in connection with the 
Zeros Logic and Memory stage). This current biases 
02215A so its base is about 0.2 volt more positive than the 
base of 022158 in the absence of column data. Therefore, 
since 02215A and 022158 are connected as a comparator, 
02215A will remain on unless its base is pulled more 
negative than the base of 022158. The analog data output 
from the Column Data Switch produces a 0.5 volt change at 
the base of 02215A for eam unit of column current that 
has been encoded by the plug-in unit. Therefore, whenever 
any information appears at the output of the Column Data 
Switch, the base of 02215A is pulled more negative than 
the bilse of 022158 resulting in a negative (LOj Display­
Skip output to the Timer stage through 02225. Recall that 
a LO was necessary at the skip input of the Timer so it 
could perform the complete sequence necessary to display a 
character. 
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02223-02229 also provide display·skip action. The 
End-of-Word level connected to their emitters through 
R2229 is LO only during time-slot 1 .  This means that 
02223·02229 are enabled only during time·slot. These 
transistors allow the Zeros Logic and Memory stage to 
generate a display-skip signal during time·slot 1 when 
information has been stored in memory which is not to be 
displayed on the CRT (further information given under 
Zeros Logic and Memory discussion). 

Column and Row Decoder 

The Column Decoder U2244 and Row Decoder U2l85 
sense the magnitude of the analog voltages at their inputs 
and produce a binary output on one of ten lines corres­
ponding to the column or row data which was encoded by 
the plug-in. These outputs provide the Column Digital Data 
and Row Digital Data which is used by the Character 
Generator stages to select the desired character for display 
on the CAT. The column and row data is also used 
throughout the Readout System to perform other func­
tions. The input current at pin 9 of the Column Decoder 
stage is steered to only one of the ten Column Digital Data 
outputs. The size of the character which will be displayed 
on the CRT is determined by the value of R2227. When a 
display·skip signal is present (collector of 02225 is HI), pin 
9 is pulled HI through CR2226. This ensures that no 
current is connected to the Character Generator stage under 
this condition. Notice the corresponding input on the Row 
Decoder. This input is connected to ground and causes only 
one of the ten row outputs to saturate to ground. 

The network at the input of the Row Decoder, made up 
of 02153 and its associated components, is a Row 1 3  
detector which produces the Jump command. This row 
current is encoded by special·purpose plug·ins to cause all 
or part of a word to be jumped. Whenever row 13 /thirteen 
units of row current; 1.3 milliamperes) is encoded, the base 
of 02153 is pulled negative enough so that this transistor is 
reverse biased to produce a HI Jump output at its collector. 
This Jump command is connected to the Word Trigger stage 
(diagram to) to advance the Channel Counter stage to the 
next word and to reset the Time·Slot Counter to time-slot 
1 .  

Zeros Logic and Memory 

The Zeros LogiC and Memory stage U2232 stores data 
encoded by the plug·in units to provide zeros·adding and 
prefix-shifting logic for the Readout System. The Strobe 
pulse at pin 1 5  goes positive when the data has stabilized 
and can be inspected. This activates the Zeros Logic and 
Memory stage so it can store the encoded data. A block 
representation of the memory sequence is shown in Fig. 
4-34. Typical output waveforms for the five possible input 
conditions that can occur are shown in Fig. 4-35. When 
time-slot 1 occurs, a store command is given to all of the 
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memories. If the plug·in unit encoded data for column 1 , 2, 
3, 4, or 10 during time·slot " the appropriate memory (or 
memories) is set. Notice that row 3 information from the 
Row Decoder must also be present at pin 16 for data to be 
stored in the memory of U2232. If data was encoded 
during time·slot 1 ,  a negatilleiJoing output is produced at 
pin 7 as the memories are being set. This negatilleiJoing 
pulse is connected to the base of Q2229 in the Display-Skip 
Generator to produce a Display·Skip output. Since the 
information that was encoded during time·slot 1 was only 
provided to set the memories and was not intended to be 
displayed on the CRT at this time, the display-skip output 
prevents a readout display during this time·slot. 

During time-slot 5, memory A is interrogated. If 
information was stored in this memory, a positilleiJoing 
output is produced at pin 7. This pulse is connected to pin 
10 of the Column Decoder through Q2240 to add one unit 
of current at the input of the Column Decoder. This 
produces a zero after the character displayed on the CRT 
during time·slot 4. During time·slot 6, memory B is 
interrogated to see if another zero should be added. If 
another zero is necessary, a second positille output is 

produced at pin 7 which again results in a column 1 output 
from the Column Decoder and a second zero in the CRT 
display. 

Finally, memory C is interrogated during time·slot 8 to 
obtain information on whether the prefix should be 
reduced or left at the value which was encoded. If data has 
been encoded which calls for a reduction in prefix, a 
negatille-going output lellel is produced at pin 7. This 
negatille lellel subtracts one unit of column current from 
the data at the input to the Column Decoder. Notice on the 
Character Selection Matrix of Fig. 4·24 that a reduction of 
one column when row 4 is progrilmmerl results in a one unit 
reduction of the prefix. For example, with the 100 p.V 
program shown in Fig. 4-3 1 ,  if the data received from the 
plug-in called for a reduction in prefix, the CRT readout 
would be changed to 1 mV (zeros deleted by program; see 
Encoding the Datal. 

The 100 microamperes of quiescent current through 
R2213 and R2214 that was provided by Q2240 (see 
Oisplay-Skip Generator) allows the prefix to be reduced 
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from m (lOO microamperes column current; column 1 )  to 
no prefix (zero column current; column zero) so only the 
unit of measurement encoded during time-slot 9 is dis­
played. Notice that reducing the prefix program from 
column 1 to column 0 programs the Readout System to not 
display a character at this readout location. 

A further feature of the Zeros logic and Memory is the 
Identify function. If 10 units of column current are 
encoded by the plug-in unit along with row 3 during 
time-slot " the Zeros Logic and Memory produces a 
negative-going output pulse at pin 1 which switches the 
Column Data Switch and Row Data Switch to the ninth 
channel. Then, time·slot pulses 2 through 9 encode an 
output current through resistors R2191-R2199 for column 
data and R2201·R2209 for rCHI data. This provides the 
currents necessary to display the word IDENTIFY on the 
CRT in the word position allotted to the channel which 
originated the Identify command. After completion of this 
word, the Column Data Switch and Row Data Switch 
continue with the next word in the sequence. 

The Word Trigger signal from the Word Trigger stage is 
connected to pin 9 of U2232 through C2242. At the end of 
each word of readout information, this pulse goes LD. This 
erases the four memories in the Zeros logic and Memory in 
preparation for the data to be received from the next 
channel. 

Character Generators 

The Character Generator stage consists of five similar 
integrated circuits U2270, U2272, U2274, U2276, and 
U227B. which generate the X (horizontal) and Y (vertical) 
outputs at pins 16 and 1 respectively to produce the 
character displayed on the CRT. Each integrated circuit can 
produce 10 individual characters. U2270, which is desig. 
nated as the "Numerals" Character Generator. can produce 
the numerals 0 through 9 shown in row 1 of the Character 
Selection Matrix (Fig. 4-24). U2272 can produce the 
symbols shown in row 2 of the Character Selection Matrix 
and U2274 produces the prefixes and some letters of the 
alphabet which are used as prefixes in row 4_ U2276 and 
U2278 produce the remaining letters of the alphabet shown 
in rows 5 and 6 of the Character Selection Matrix. All of 
the stages receive the column digital data from Column 
Decoder U2244 in parallel. However, only one of the 
character generators receives row data at a particular time; 
only the stage which receives both row and column data is 
activated. For example, if column 2 is encoded by a plug-in 
unit, the five Character Generators are enabled so that 
either a 1. < IJ. V, or an N can be produced. However, if at 
the same time row 4 has also been encoded by the plug-in 
unit, only the Prefix Character Generator U2274 will 
produce an output to result in a IJ displayed on the screen. 
This integrated circuit provides current outputs to the 
Format Generator which produce the selected character on 
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the CRT. In a similar manner, any of the 50 characters 
shown in the Character Selection MatriX can be displayed 
by correct addressing of the row and column. 

Decimal Point Logic and Character Position 
Counter 

The Decimal Point Logic and Character Position Counter 
stage U2260 performs two functions. The first function is 
to produce a stair(alS! current which is Cldded to the X 
(horizontal) signal to space the characters horiz.ontally on 
the CRT. After each character is generated, the negative­
going edge of the Ready signal at pin 5 advances the 
Character Position Counter. This produces a current step 
output at pin 3 which, when added to the X signal, causes 
the next character to be produced one character space to 
the right. This stage can also be advanced when a Space 
instruction is encoded by the plug-in unit so that a space is 
left between the displayed characters on the CRT. Row 10 
information from the Row Decoder is connected to pin 4 
of U2260 through R2265. When row 10 and column 0 are 
encoded, the output of this stage advances one step to 
move the next character another space to the right. 
However, under this condition, no display is produced on 
the CRT during this time-slot. 

Time-slot pulses 1 ,  2, and 3 are also connected to pin 4 
of U2260 through VR2262. VR2263, and VR2264 respec­
tively and R2262-A2265. This configuration adds a space 
to the displayed word during time-slots 1 ,  2, and 3 even if 
information is not encoded for display during these 
time-slots. With this feature, the information which is 
displayed during time·slot 4 (1-2-5 data) always starts in the 
fourth character position whether data has been displayed 
in the previous time-slots or not. Therefore, the resultant 
CRT display does not shift position as normal/invert Of 

cal/uncal information is encoded by the plug-in. The Word 
Trigger pulse connected to pin 8 of U2260 through C2255 
resets the Character Position Counter to the first character 
position at the end of each word. 

The Decimal Point Logic portion of this stage allows 
decimal points to be added to the CAT display as encoded 
by the plug-in units. When row 7 is encoded in coincidence 
with columns 3 through 7 (usually encoded during time·slot 
11. a decimal point is placed at one of the five locations on 
the CRT identified in row 7 of the Character Selection 
Matrix (Fig. 4-24). This instruction refers to the decimal 
point location in relation to the total number of characters 
that can be displayed on the CRT (see Fig. 4·36). For 
example, if column 3 and row 7 are encoded during 
time·lost t. the system is instructed to place a decimal 
point in location No. 3. As shown in Fig. 4-36, this displays 
a decimal point before the third character that can be 
displayed on the CRT (first three time·slots produce a space 
whether data is encoded or not; see previous paragraph). 
The simultaneous application of row 7 data 10 the Y ·input 
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of the Format Generator through R 2280 raises the decimal 
point so it appears between the displayed characters. 

Whp.n decimal·point data is encoded. the CRT is un­
blanked so a readout display is presented. However, since 
row 7 does not activate any of the five Character 
Generators, the CRT beam is not deflected but instead 
remains in a fixed position to display a decimal point 
between the characters along the bottom line of the 
readout word. After the decimal point is produced in the 
addressed location, the CRT beam returns to the location 
indicated by the Character Position Counter to produce the 
remainder of the display. 

Format Generator 

The X· and V-deflection signals produced by the 
Character Generator stage, are connected to pins 2 and 7 
respectively of Format Generator U2284. The Channel 
Address No. 2 code from the Channel Counter is also 
connected to pins 1 , 8, and 1 5  of this stage. The Channel 
Address No. 2 code directs the Format Generator to add 
current to the X and Y signals to deflect the CRT beam to 
the area of the CRT which is associated . with the plug·in 
channel that originated the information (see Fig. 4·24). The 
Channel Address No. 2 Code and the resultant word 
positions are shown in Table 4-4. In addition, the character 
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position current from the Decimal Point Logic and Char­
acter Position stage is added to the X (horizontal) input 
signal to space the characters horizontally on the CRT (see 
previous discussion). The Ready signal at pin 13 (coincident 
with Vertical/Horizontal Channel Switch OFF Command I 
activates this stage when a character is to be displayed on 
the CRT. 

TABLE 4-4 

Channel Address 

Pin 1 1  PinS Ping Channel 
U2250 U2250 U2250 Displayed 

LO LO LO Channel l 
left Vertical 

LO LO HI  Channel 2 
Left Vertical 

LO HI  LO Channel l 
Right Vertical 

LU N'  N ' 
.

� �anner .l. 
Right Vertical 

HI  LO LO Channel l 
Horizontal 

HI LO HI  Channel 2 
Horizontal 

Y -Output Amplifiers 

The Y -output signal at pin 6 of U2284 is connected to 
the Y-Output Amplifier 02287·02299. This stage provide, 

a low impedance load for the Format Generator while 
providing isolation between the Readout System and the 
Vertical Amplifier. Vertical Separation adjustment R2291 
changes the gain of this stage to control the vertical 
separation between the readout words displayed at the top 
and bottom of the graticule area. 

X·Output Amplifier 

The X-Output Amplifier 02286-Q2296 operates simi­
larly to the V-Output Amplifier to provide the horizontal 
deflection from the readout signal available at pin 4 of 
U2284. The gain of this stage is fixed by the values of the 
resistors in the circuit. 

Display Sequence 
Fig. 4·37 shows a flow chart for the Readout System. 

This chart illustrates the sequence of events which occurs in 
the Readout System each time a character is generated and 
displayed on the CRT. 
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Section 5-7603/R7603 Service 

M AINTENANCE 
This section of the manual contains maintenance infor­

mation for use in preventive maintenance, corrective 
maintenance, or troubleshooting of the 7603. 

Panel Removal 

WA R H ING I 
Dangerous potentials exist at several points through­

our this instrument. !¥hen the instrument is operated 

with the covers removed, do IIOt touch exposed 

conflections or components. Some transistors have 
voltages present on their cases. Disconnect power 

before cleaning the instrument or replacing parts. 

Cabinet Model. The side panels of the 7603 are held in 
place by spring·action of the panels themselves. To remove 
the panels, push the panel toward the top of the instrument 
until the bottom of the panel is clear of the slot along the 
bottom rail of the instrument. Then, pull the panel out at 
the bottom and lift away from the instrument. The bottom 
panel is held in place with eight screws. The panels protect 
this instrument from dust in the interior, and also provide 
protection to personnel from the operating potentials 
present. They also reduce the EM I radiation from this 
instrument or E M I  interference to the display due to other 
equipment. 

Rack Model. The top cover is held in place with six 
screws. To remove the cover, the screws need only be 
loosened slightly to slide the cover out of the slots. 

A panel on the left side of the instrument, held in place 
with six screws, allows access to the vertical amplifier 
circuit board. 

A plastic cover on the rear of the instrument, held in 
place with four screws. allows access to the power supply 
regulating transistors. It also allows access to three of the 
five screws holding the regulating circuit board assembly in 
the instrument. 

Power-Unit Removal 

The power unit can be slid out of the back of the 7603 
to gain access to the Logic and Rectifier circuit boards and 
for power-unit maintenance. The power unit can be left 
connected to the rest of the instrument so that it can be 
operated in this position for troubleshooting. To remove 
the power unit, use the following procedure: 

1 .  Remove the side panels (top panel for R7603). 

2. Remove the five screws which secure the power unit 
to the sides of the instrument, and the four rear panel 
screws (see Fig. 5-1 for locations of screws on R7603). 

3. Slide the power unit out of the rear of the instrument 
until it can be set down on the work surface Iguide the 
interconnecting cables so they do not catch on other parts 
01 the instrument}. 

Fig. 5-1. Power un., removill for the A7603. 

PREVENTIVE MAINTENANCE 

General 

Preventive maintenance consists of cleaning, visual 
inspection, lubrication, etc. Preventive maintenance per· 
formed on a regular basis may prevent instrument break· 
down and will improve the reliability of this instrument. 
The severity of the environment to which the 7603 is 
subjected determines the frequency of maintenance. A 
convenient time to perform preventive maintenance is 
preceding recalibration of the instrument. 

Cleaning 

The 7603 should be cleaned as often as operating 
conditions require. AccumUlation of dirt in the instrument 
can cause overheating and component breakdown. Dirt on 
components acts as an insulating blanket and prevents 
efficient heat dissipation. It also provides an electrical 
conduction path which may result in instrument failure. 
The side panels provide protection against dust in the 
interior of the instrument. Operation without the panels in 
place necessitates more frequent cleaning. 

Avoid the uS(} of chemical cleaning agents which 
might damage the plastics used in this instrument. 
Avoid chemicals which contain benzene, toluelJe, 
xylene, acetone, or similar solvents. 

Exterior. Loose dust accumulated on the outside of the 
7603 can be removed with a soft cloth or small brush. The 
brush is particularly useful for dislodging dirt on and 
around the front·panel controls. Dirt which remains can be 
removed with a soft cloth dampened in a mild detergent 
and water solution. Abrasive cleaners should not be used. 
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CRT. Clean the plastic light filter, faceplate protector, 
and the CRT face with a soft, lint·free cloth dampened with 
denatured alcohol. 

The optional CRT mesh filter can be cleaned in the 
following manner: 

1 .  Hold the mesh filter in a vertical position and brush 
lightly with a soft No. 7 water-color brush to remove light 
coatings of dust or lint. 

2. Greasy residues or dried·on dirt can be removed with 
a solution of warm water and a neutral·pH liquid detergent. 
Use the brush to lightly scrub the filter. 

3. Rinse the filter thoroughly in clean water and allow 
to air dry. 

4. If any lint or dirt remains, use clean low·pressure air 
to remove it. 00 not use tweezers or other hard cleaning 
tools on the filter, as the special finish may be damaged. 

5. When not in use, store the mesh filter in a lint·free, 
dust·proof container such as a plastic bag. 

Interior. Dust in the interior of this instrument should 
be removed occasionally due to its electrical conductivity 
under high·humidity conditions. The best way to clean the 
interior is to blow off the accumulated dust with dry, 
low·pressure air. Remove any dirt which remains with a soft 
brush or a cloth dampened with a mild detergent and water 
solution. A cotton·tipped applicator is useful for cleaning in 
narrow spaces or for cleaning ceramic terminal strips and 
circuit boards. 

The high·voltage circuits, particularly parts located in 
the high·voltage compartment and the area surrounding the 
post-deflection anode lead, should receive special attention. 
Excessive dirt in these areas may cause high·voltage arcing 
and result in improper instrument operation. 

Air Filter (For Rackmount Versions only). The air filter 
should be visually checked every few weeks and cleaned or 
replaced if dirty. More frequent inspections are required 
under severe operating conditions. If the filter is to be re· 
placed, order new filters from your local Tektronix Field 
Office or representative; order by Tektronix Part No. 
378·0041-01. The following procedure is suggested for 
cleaning the filter. 

1 .  Remove the filter by pulling it out of the retaining 
frame on the rear panel. Be careful not to drop any of the 
accumulated dirt into the instrument. 

2. Flush the loose dirt from the filter with a stream of 
hot water. 

3. Place the filter in a solution of mild detergent and hot 
water and let soak for several minutes. 

4. Squeeze the filter to wash out any dirt which remains. 

5. Rinse the filter in clean water and let dry. 

Maintenance-7603/R7603 $ervN;8 

6. Coat the dry filter with an air-filter coating (available 
from air conditioner suppliers or order Tektronix Part No. 
006-0580-00). 

7. Let the filter thoroughly dry. 

8. Re-install the filter in the retaining frame. 

Lubrication 

The reliability of potentiometers. switches, and other 
moving parts can be maintained if they are kept properly 
lubricated. However, over-lubrication is as detrimental as 
too little lubrication. A lubrication kit containing necessary 
lubricants and instructions is available from Tektronix, Inc. 
Order Part No. 003-0342-01 .  

Visual Inspection 

The 7603 should be inspected occasionally for such 
defects as broken connections, improperly seated semi­
conductors, damaged or improperly installed circuit boards, 
and heat-damaged parts. The corrective procedure for most 
visible defects is obvious; however, particular care must be 
taken if heat-damaged components are found. Overheating 
usually indicates other trouble in the instrument; therefore, 
it is important that the cause of overheating be corrected to 
prevent recurrence of the damage_ 

Semiconductor Checks 

Periodic checks of the semiconductors in the 7603 are 
not recommended. The best check of semiconductor 
performance is actual operation in the instrument. More 
details on checking semiconductor operation are given 
under troubleshooting. 

Aecalibration 

To assure accurate measurements, check the calibration 
of this instrument after each 1000 hours of operation or 
every six months if used infrequently. In addition, replace­
ment of components may necessitate recalibration of the 
affected circuits. The calibration procedure can also be 
helpful in localizing certain troubles in the instrument. In 
some cases, minor troubles may be revealed and/or 
corrected by recalibration. 

TROUBLESHOOTING 

Introduction 

The following information is provided to facilitate 
troubleshooting of the 7603. Information contained in 
other sections of this manual should be used along with the 
following information to aid in locating the defective 
component. An understanding of the circuit operation is 
very helpful in locating troubles, particularly where inte­
grated circuits are used. See the Circuit Description section 
for complete information. 
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Troubleshooting Aids 

Diagrams. Complete circuit diagrams are given on fold­
out pages in the Diagrams section. The component number 
and electrical value of each component in this instrument 
are shown on these diagrams. Each main circuit is assigned a 
series of component numbers. Table 5·' lists the main 
circuits in the 7603 and the series of component numbers 
assigned to each. Important voltages and waveforms are also 
shown on the diagrams. The portions of the circuit 
mounted on circuit boards are enclosed with blue lines. 

Circuit Boards. Fig. 5-2 shows the location of the circuit 
boards within the 7603; Fig. 5-3 shows the location of 
circuit boards in the R7603. Pictures of these circuit 
boards are shown in Figs. 8-1 through 8-10. These pictures 
are located in the Diagrams section on the back of the page 
opposite the circuit diagram, to aid the cross·referencing 
between the diagrams and the circuit-board components. 
Each electrical component on the boards is identified by its 
circuit number. The color and location of the inter­
connecting connectors are also shown. The circuit boards 
are also outlined on the diagrams with a blue line to show 
which portions of the circuit are located on a circuit board. 

TABLE 5-1 

Component Numbers 

Component 
numbers Diagram 

on diagrams numbers Circuit 

1-49 1 Main Interface 

50-199 2 Logic Circuit 

300-399 3 Trigger Selector 

200-299 3 Vertical I nterface 

400499 4 Vertical Amplifier 

500-599 5 Horizontal Amplifier 

600-699 6 Output Signals 

1000-1099 7 Calibrator and Front Panel 

1 100·1299 8 CRT Circuit and High Voltage 

800-999 9 Low Voltage Power Supply 

2 1 00-2299 10 Readout System 

Wiring Color-Code. All insulated wire and cable used in 
the 7603 is color-coded to facilitate circuit tracing. 

Power Cord Conductor Identification 

Conductor Color Alternate Color 

Ungrounded (Line) Brown Black 

Grounded (Neutral) Blue White 

Grounding (Earthing) Green-Yellow Green-Yellow 
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Resistor Color-Code. In addition to the brown composi­
tion resistors, some metal-film resistors and some wire­
wound resistors are used in the 7603. The resistance values 
of wire-wound resistors are usually printed on the body of 
the component. The resistance values of composition 
resistors and metal-film resistors are color-coded on the 
components with EtA color-code (some metal·film resistors 
may have the value printed on the body). The color-code is 
read starting with the stripe nearest the end of the resistor. 
Composition resistors have four stripes which consist of 
two significant figures, a multiplier, and a tolerance value 
(see Fig. 5-2). Metal-film resistors have five stripes con­
sisting of three significant figures, a multiplier, and a 
tolerance value. 

Capacitor Marking. The capacitance values of common 
disc capacitors and small electrotytics are marked on the 
side of the component body. The white ceramic capacitors 
used in the 7603 are cotor-coded in picofarads using a 
modified EIA code (see Fig. 5-4). 

Diode Color·Code. The cathode end of each glass· 
encased diode is indicated by a stripe, a series of stripes, or 
a dot. For most silicon or germanium diodes with a series of 
stripes, the color-code identifies the three significant digits 
of the TEKTRONIX Part Number using the resistor 
cotor-code system (e.g., a diode color-coded pink- or blue-, 
brown-gray-green indicates TEKTRONIX Part No. 
152-0185·00). The cathode and anode ends of metal­
encased diodes can be identified by the diode symbol 
marked on the body. 

Semiconductor Lead Configuration. Fig. 5-5 shows the 
lead configuration for the semiconductors used in this 
instrument. This view is as seen from the bottom of the 
semiconductors_ 

Troubleshooting Equipment 

The following equipment is useful for troubleshooting 
the 7603_ 

1 .  Transistor Tester 

Description: TEKTRONIX Type 576 Transistor-Curve 
Tracer or equivalent. 
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Gnd Capacitor Color Code 
Multiplier Tolerance 

Resis· Copaci· Resis· Copaci. 
tors tors lars lars 

10.1 ± I O% 
10·l +5% 
1 ±20% or 

2 pFt 

10 10 ± 1 %  ± I %  or 
0.1 pF· 

10' 10' ±2% ±� 
10' 10' +3% ±3% 
10' 10' ±4% +100% 

-0% 

10' 10' ±0.5% ±5% or 
0.5 pF· 

10' 10' 

10-' +80% 
-20% 

or 0.25 pF· 

10-1 ±IO% or 
1 pFt 

±20% ±IO% or 
I pf· 

10 pf Of' I,". 

® -"mptrOhl .. cooHlc'-nt. NOli, (!) OHIo. ® colo. cocI. '0. copO(I"1'$ dopend_ 'P� 
.... vfocl\l,... OM ( lor . M nol be ,. .. nl In __ 0 co .... 

Fie. 5-4. CokI. codo 'O!' resistors orw:l _ome QPlCitO!'s. 

Purpose: To test the semiconductors used in this 
instrument. 

2. Muttimeters 

Description: Digital voltmeter, 1 0  megohm input 
impedance and 0 to 500 votts range; ohmmeter, 0 to 2 
megohms. Accuracy, within 1%. Test probes must be 
insulated to prevent accidental shorting. 

Purpose: To check voltages and for general trouble· 
shooting in this instrument. 

NOTE 

A 2OJ)OO ohms/volt VOM can be used to check the 
volrages in this instrument if allowances are made for 
the circuit loading of the VOM at high-impedance 
points. 

3. Test Oscilloscope 

Description: Frequency response, DC to 50 megahertz; 
deflection factor, 50 volu/division. A lOX probe should be 
used to reduce circ�it loading. 

Purpose: To check operating waveforms in this 
instrument. 

Troubleshooting Techniques 

This troubleshooting procedure is arranged in an order 
which checks the simple trouble possibilities before 
proceeding with extensive troubleshooting. The first few 
checks assure proper connection, operation, and calibra· 
tion. If the trouble is not located by these checks, the 
remaining steps aid in locating the defective component. 
When the defective component is located, it should be 
replaced following the replacement procedures given under 
corrective maintenance. 

1. Check Control Settings. Incorrect control settings 
can indicate a trouble that does not exist. If there is any 
question about the correct function or operation of any 
control, see the Operating Instructions section. 

2, Check Associated Equipment. Before proceeding 
with troubleshooting of the 7603, check that the equip­
ment used with this instrument is operating correctly. 
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Check that the signal is properly connected and that the 
interconnecting cables are not defective. Also, check the 
power source. The associated plug-in units can be checked 
for proper operation by substituting other units which are 
known to be operating properly (preferably of the same 
types). If the trouble persists after substitution, the 7603 is 
probably at fault. 

3. VistJal Check. Visually check the portion of the 
instrument in which the trouble is located . Many troubles 
can be located by visual indications such as unsoldered 
connections. broken wires. damaged circuit hoards. 
damaged components, etc. 

4. Check I nstrument Calibration. Check the calibration 
of this instrument, or the affected circuit if the trouble 
appears in one circuit. The apparent trouble may only be a 
result of misadjustment, or may be corrected by calibra­
tion. Complete calibration instructions are given in the 
Calibration section. 

5. Isolate Trooble To a Circuit. To isolate trouble to a 
particular circuit, note the trouble symptom. The symptom 
often identifies the circuit in which the trouble is located. 
For example, poor focus indicates that the CRT circuit 
(includes high-voltage supplies) is probably at fault. When 
trouble symptoms appear in more than one circuit, check 
affected circuits by taking voltage and waveform readings. 
Typical voltages and waveforms are given on the schematics 
in the Diagrams section. 

Incorrect operation of all circuits often indicates trouble 
in the power supply. Check first for correct voltage of the 
individual supplies. A defective component elsewhere in the 
instrument can appear as a power-supply trouble and may 
also affect the operation of other circuits. Table 5·2 lists 
the tolerances of the power supplies in this instrument. 
These voltages are measured between the power-supply test 
points (see Section 3 for test-point location) and ground. If 
a power-supply voltage is within the listed tolerance, the 
supply can be assumed to be working correctly. If outside 
the tolerance, the supply may be misadjusted or operating 
incorrectly. Use the procedure given in the Calibration 
section to adjust the power supplies. 

Fig. 5-6 provides a guide for locating a defective circuit. 
This chart does not include checks for all possible defects; 
use steps 6 and 7 in such cases. Start from the top of the 
chart and perform the given checks on the left side of the 
page until a step is found which does not produce the 
indicated results. Further checks and/or the circuit in which 
the trouble is probably located are listed to the right of this 
step. 
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TABLE 5-2 

Powet'" Supply Tolerance and Ripple 

Output Maximum 
Power Voltage ripple 
Supply Test Point Tolerance (peak-ta-peak) 

50 Volt TP 50 (back of ±0.1 volt 5 mV 

Main Interface 

board) on 

P 1 1 71 -Pin 8 

-15 Volt P 1 1 7 1 -Pin 1 to.3 volt 2 mV 

+5 Volt P1 1 7 1 -Pin 2 to.15 volt 7. mV 

+15 Volt Pl 1 7 1 -Pin 3 to.3 volt 2 mV 

+50 Volt P1 1 71-Pin 4 ±O.6 volt 5 mV 

+130 Volt P 1 1 7 1 -Pin 6 .±5.2 volts 300 mV 

It incorrect operation of the power supplies is suspected, 
connect the 7603 to a variable autotransformer. Then, 
check for correct regu lation with a DC voltmeter (0.1% 
accuracy) and correct ripple with a test oscilloscope while 
varying the autotransformer throughout the regulating 
range of this instrument. 

After the defective circuit has been located, proceed 
with steps 6 and 7 to locate the defective component(s). 

6. Check Voltages and Waveforms. Often the defective 
component can be located by checking for the correct 
voltage or waveform in the circuit. Typical voltages and 
waveforms are given on the diagrams. 

NOTE 

Voltages and waveforms given on the diagrams are 

not absolute and may vary slight ly between instru­

ments. To obtain operating conditions similar to 
those used to take there readings, see the first 

diagram page. 

7.  Check Individual Components. The following 
procedures describe methods of checking individual 
components in the 7603. Components which are soldered 
in place are best checked by first disconnecting one end. 
This isolates the measurement from the effects of 
surrounding circuitry. 

A. SEM ICONDUCTORS_ 

� 
Power switch must be turned off before removing or 

replacing semiconductors. 
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A good check of transistor operation is actual perfor­
mance under operating conditions. A transistor can most 
effectively be checked by substituting a new component for 
it (or one which has been checked previously). However, be 
sure that circuit conditions are not such that a replacement 
transistor might also be damaged. If substitute transistors 
are not available, use a dynamic tester. Static-type testers 
are not recommended, since they do not check operation 
under simulated operating conditions. 

Integrated circuits can be checked with a voltmeter, test 
oscilloscope, or by direct substitution. A good under­
standing of the circuit operation is essential to trouble­
shooting circuits using integrated circuits. In addition, 
operating waveforms, logic levels, and other operating 
information for the integrated circuits are given in the 
Circuit Description section. Use care when checking 
voltages and waveforms around the integrated circuits so 
adjacent leads are not shorted together. A convenient 
means of clipping a test probe to the 14- and 16-pin 
integrated circuits is with an integrated-circuit test clip. 
This device also doubles as an integrated-circuit extraction 
tool. 

B. DIODES. 

A diode can be checked for an open or for a short 
circuit by measuring the resistance between terminals with 
an ohmmeter set to the R X 1 k scale. The diode resistance 
should be very high in one direction and very low when 
the meter leads are reversed. Do not check tunnel diodes 
or back diodes with an ohmmeter. 

� 
Do not use an ohmmeter scale that has a high internal 
current. High currents may damage the diodes under 
test. 

C. RESISTORS. 

Check the resistors with the ohmmeter. See the Elec­
trical Parts List for the tolerance of the resistors used in this 
instrument. Resistors normally do not need to be replaced 
unless the measured value varies widely from the specified 
value. 

D. INDUCTORS. 

Check for open inductors by checking continuity with 
an ohmmeter. Shorted or partially shorted inductors can 
usually be found by checking the waveform response when 
high·frequency signals are passed through the circuit. Partial 
shorting often reduces high-frequency response (roll-off). 
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E. CAPACITORS. 

A leaky or shorted capacitor can best be detected by 
checking resistance with an ohmmeter on the highest scale. 
Do not exceed the voltage rating of the capacitor. The 
resistance reading should be high after initial charge of the 
capacitor. An open capacitor can best be detected with a 
capacitance meter or by checking if the capacitor passes AC 
signals. 

8. Repair and Re"just the Circuit. If any defective 
parts are located, follow the replacement procedures given 
in this section. Be sure to check the performance of any 
circuit that has been repaired or that has had any electrical 
components replaced. 

CORRECTIVE MAINTENANCE 

General 

Corrective maintenance consists of component replace­
ment and instrument repair. Special techniques required to 
replace components in this instrument are given here. 

Obtaining Replacement Parts 

Standard Parts. All electrical and mechanical part 
replacements for the 7603 can be obtained through your 
local TEKTRONIX Field Office or representative. However, 
many of the standard electronic components can be 
obtained locally in less time than is required to order them 
from Tektronix, Inc. Before purchasing or ordering replace­
ment parts, check the parts list for value, tolerance, rating, 
and description. 

NOTE 

When selecting replacement parts, it is important to 
remember that the physical size and shape of a 
component may affect its performance in the instru· 
ment, particularly at high frequencies. All replace­
ment parts should be direct replacements unless it is 
known that 8 different component will not adversely 
affect instrument performance. 

Spectal Parts. In addition to the standard electronic 
components, some special components are used in the 
7603. These components are manufactured or selected by 
Tektronix, Inc. to meet specific performance requirements, 
or are manufactured for Tektronix, Inc. in accordance with 
our specifications. Most of the mechanical parts used in this 
instrument have been manufactured by Tektronix, Inc. 
Order all . special parts directly from your local 
TEKTRONIX Field Office or representative. 
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Ordering Parts. When ordering replacement paru from 
Tektronix, Inc., include the following information: 

1. Instrument type. 

2. Instrument serial number. 

3. A description of the part (if electrical, include circuit 
number). 

4. TEKTRONIX part number. 

Soldering Techniques 

i' ... -A-R-"-'-"-G----., 
Disconnect the instrument from the power source 
before soldering. 

The reliability and accuracy of this instrument can be 
maintained only if proper soldering techniques are used 
when repairing or replacing parts. General soldering 
techniques which apply to maintenance of any precision 
electronic equipment should be used when working on this 
instrument. Use only 60/40 rosin·core electronicllrade 
solder. The choice of soldering iron is determined by the 
repair to be made. When soldering on circuit boards, use a 
35· to 40-watt pencil·type soldering iron with a 1/S·inch 
wide, wedge·shaped tip. Keep the tip properly tinned for 
best heat transfer to the solder joint. A higher wattage 
soldering iron may separate the wiring from the base 
material. Avoid excessive heat; apply only enough heat to 
remove the component or to make a good solder joint. 
Also, apply only enough solder to make a firm solder joint; 
do not apply too much solder. 

For metal terminals (e.g., switch terminals, potenti­
ometers, etc.) a higher wattage·rating soldering iron may be 
required. Match the soldering iron to the work being done. 
For example, if the component is connected to the chassis 
or other large heat.radiating surface, it will raquir. iI 
75,watt or larger soldering iron. The pencil·type soldering 
iron used on the circuit board can be used for soldering to 
switch terminals, potentiometers, or metal terminals 
mounted in plastic holders. 

After soldering is completed, clean the area around the 
solder connection with a flux-f'emover solvent. Be careful 
not to remove any information printed in the area. 
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Component Replacement 

I WA RNING I 
Disconnect the instrument from the power source 
before replacing components. 

General. The exploded·view drawings associated with 
the Mechanical Parts List (located at rear of manual) may 
be helpful in the removal or disassembly of Individual 
components or sub·assemblies. 

Circuit Board Replacement. If a circuit board is 
damaged beyond repair, the entire assembly including all 
soldered-on components, can be replaced. Part numbers are 
given in the Mechanical Parts List for either the completelv 
wired (670-xxxx-xxj or the unwired board (388-xxxx-xx). 

NOTE 

Even though unwired boards are alIBi/able without 
components, use of the completely wired replace­
ment board is recommended due to the large number 
of components mounted on most of the boards. 

Most of the circuit boards in this instrument are 
mounted on the chassis; pin connectors are used for 
interconnection with other circuits. Use the following 
procedure to remove the chassis-mounted circuit boards 
(removal instructions for the exceptions will be given later). 

A. CHASSIS-MOUNTED BOARDS. 

1 .  Disconnect any pin connectors on the board or 
connected to other portions of the instrument, Note the 
order of these connectors so they can be correctly replaced. 

2. Remove the securing screws. 

3. Remove the board. 

4. To replace the board , reverse the order of removal. 
Match the arrows on the multi·pin connectors to the arrows 
on the board. Corr�l location of the pin connectofl is 
shown in the circuit board illustrations in the Diagrams 
section. 

B. TRIGGER SELECTOR AND VERTICAL INTERFACE 
CIRCUIT BOARD REPLACEMENT. 

The Trigger Selector and Vertical Interface circuit 
boards plug onto the front of the Main Interface circuit 
board, Use the following procedure to replace either board . 
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1. Remove the securing screws. 

2. Pull out on the edges of the board until the board 
clears the interconnecting terminals. Hold the board parallel 
to the Main Interface board until the board is free, so as not 
to bend the interconnecting terminals. 

3. To replace the circuit board, posItIon it so the 
interconnecting pins and sockets mate properly. 

4. Gently press the circuit board against the mounting 
surface. Be sure that all the interconnecting pins and 
sockets mate properly. 

5. Replace the securing screws, 

C. LOGIC CIRCUIT BOARO REPLACEMENT. 

1. Shde out the power unit as described previously. 

2. Oisengage the plastic snaps which secure the sides of 
the board. 

3. Pull out on the edges of the board until the board 
clears the interconnecting terminals. Hold the board parallel 
to the Main Interface board until the board is free, so as not 
to bend the interconnecting terminals. 

4. To replace the Logic board, position it so the guide 
holes in the board mate with the guide posts. Check that all 
the interconnecting pins and sockets mate properly. 

5. Gently press the board against the Main Interface 
board until the plastic snaps secure the board. 

D .  M A I N  I N T E R F A C E  C I R C U I T  B O A R D  
REPLACEMENT. 

1 .  Slide out the power unit as described previously. 

2. Remove all of the plug-on circuit boards from the 
Main Interface board (remove plug·in units to gain access to 
plug-on boards on front of Main Interface board). 

3. Disconnect the multi-pin connectors from the rear of 
the Main Interface board. Note the order of these connec­
tors so they can be correctly replaced. 
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4. Remove the three screws from inside each plug-in 
compartment which hold the plug·in interface connectors 
to the chassis (total of nine screws). Also remove the 
hexagonal posts which secure the ground straps to the Main 
I nterface board. 

5. Remove the Main Interface board assembly through 
the rear of the instrument. 

6. To replace the Main Interface board, reverse the 
order of removal. Match the arrows on the multi-pin 
connectors to the arrows on the board. Correct location of 
the pin connectors is shown in the circuit board illustration 
in the Diagrams section. 

E .  LOW-VOLTS REGULATOR CIRCUIT BOARD 
REPLACEMENT. 

1 .  Remove the four screws which secure the heat 
radiator to the rear frame of the instrument. 

2. Slide the heat radiator out of the rear of the 
instrument and disconnect the pin connectors. Remove the 
heat radiator from the instrument. 

3. Remove the four screws which secure the plastic 
protective cover to the heat radiator. 

4. Remove the power transistors from the back of the 
heat radiator. Note the location of each power transistor. 

5. To replace the Low-Voltage Regulator board, reverse 
the order of removal. 

NOTE 

After replacing the power transistors, check that the 
transistor cases are not morted to the heat radiator 
before applying power. 

F.  RECTIFIER BOARD REPLACEMENT. 

To replace the Rectifier board, proceed as follows: 

1 .  Slide out the power unit as described previously. 

2. Disoonnect the pin connectors from the board. 

3. Disconnect the wires soldered to the top of the 
board. 
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4. Unsolder all of the power transformer wires 
connected to the top of the board . Use a vacuum-type 
desoldering tool to remove the solder from the hole in the 
circuit board . 

5. Remove the screws holding each corner of the board 
to the chassis. 

6. To replace the Rectifier board, reverse the order of 
removal. Be sure that all of the transformer wires are 
properly placed before resoldering. Match the arrows on the 
multi·pin connectors to the arrows on the board. Correct 
location of the pin connectors and the wire color code is 
shown on the circuit board illustration in the Diagrams 
section. 

G. CALI BRATOR BOARD REPLACEMENT. 

1 .  Unsolder power on/off indicator. 

2. Remove FOCUS, INTENSITY, BEAM FINDER and 
GRATICU LE ILLUM knobs. 

3. Remove securing nut which holds INTENSITY and 
GRATICULE ILLUM control to front panel. 

4. Disengage the power 9Nitch actuating rod from the 
coupler. Remove the rod and plastic bushing through the 
front of the instrument. 

5 .  Remove two screws holding the VERT MODE switch 
to the front sub·panel. 

6. Remove the screw holding the calibrator board to the 
support on the CRT shield. 

7. Pull the Calibrator board out far enough to allow the 
multi·pin connectors and wire leads to be disconnected 
from the Calibrator board (note the wire color code). 

8. Remove the board. 

9. To replace the circuit board , reverse the removal 
proced ure. Match the arrows on the multi·pin connectors to 
the arrows on the circuit board . 

Plug·ln Interface Connectors. The individual contacts of 
the plug-in interface connectors can be replaced. HOlVever, 
it is recommended that the entire Main Interface board be 
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replaced if a large number of the contacts are damaged. An 
alternative solution is to refer the maintenance of the 
damaged Main Interface board to your local TEKTRONIX 
Field Office or representative. Use the following procedure 
to replace an individual contact of the plug·in interface 
connector. 

t .  Remove the Main Interface circuit board from the 
instrument as described previously. 

2. Snap the connector cover (white plastic) off the side 
of the plug·in interface connector which needs repair. 

3. Unsolder and remove the damaged contact. 

4. Install the replacement contact. Carefully form it to 
the required shape to fit against the connector body. 

5 .  Snap the connector cover back onto the plug.in 
interface connector. Check that the contact wh ich was 
replaced is aligned with the other contacts. 

6. Replace the Main Interface board . 

Semiconductor Replacement. Semiconductors should 
not be replaced unless actually defective. If removed from 
their sockets during routine maintenance, return them to 
their original sockets. Unnecessary replacement of semi· 
conductors may affect the calibration of this instrument. 
When semiconductors are replaced, check the operation of 
the part of the instrument which may be affected. 

� 
POWER switch must be turned off before removing 
or replacing semiconductors. 

Replacement semiconductors should be of the original 
type or a direct replacement. Fig. 5·5 shows the lead 
configuration of the semiconductors used in this instru­
ment. Some plastic case transistors have lead configurations 
which do not agree with those shown here. If a replacement 
transistor is made by a different manufacturer than the 
original, check the manufacturer's basing diagram for 
correct basing. All transistor sockets in this instrument are 
wired for the standard basing as used for metal-cased 
transistors. Transistors which have heat radiators or are 
mounted on the chassis use silicone grease to increase heat 
transfer. Replace the silicone grease when replacing these 
transistors. 
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WA RN I NG I 
Handle silicone grease with care. Avoid getting 

silicone grease in the eyes. Wash hands thoroughly 
after use. 

An extracting tool shoukl be used to remove the 14- and 

16·pin integrated circuits to prevent damage to the pins. 

This tool is available from Tektronix, Inc. Order 

TEKTRONIX Part No. 003-06 19·00. If an extracting tool is 
not 3Vailable when removing ona of these integrated 
circuits, pull slowly and evenly on both ends of the device. 
Try to avoid having one end of the integrated circuit 
disengage from the socket before the other, as this may 
damage the pins. 

Access to Power Transistors. The power transistors 
associated with the Low·Voltage Power Supply are 
mounted on the heat radiator at the rear of the instrument. 
To gain access to these transistors, remove the screws which 
secure the plastic protective cover to the heat rad iator. The 
transistors are mounted in sockets so they can be removed 
from the rear by taking out the two screws in the mounting 

tabs (cases elevated above chassis; be sure power is off). To 
replace the sockets, refer to the procedure for removal of 
the Low.Voltage Regulator circuit board . 

NOTE 

After replacing a power transistor, check that the 
collector is not shorted to ground before applying 

power. 

Interconnecting Pin Replacement. Interconnecting pins 
are used to interconnect many of the circuit boards in the 

7603. Two types of mating connectors are used for these 
interconnecting pins. If the mating connector is mounted 
on a plug-on circuit board , a special socket is soldered into 

the board . If the mating connector is on the end of a lead, 
an end·lead pin connector is used which mates with the 
interconnecting pin. The following information provides 
the replacement proced ure for the various types of inter· 
connecting methods. 

A. CIRCU IT·BOARD PINS. 

NOTE 

A circuit·board pin replacement kit including 

necessary tools, instructions and replacement pins is 
available from Tektronix, Inc. Order TEKTRONIX 
Parr No. 040'()542.()(). 
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To replace a pin which is mounted on a circuit board, 
first disconnect the pin connectors. Then, unsolder the 
damaged pin and pull it out of the circuit board with a pair 
of pliers. Be careful not to damage the wiring on the board 
with too much heat. Ream out the hole in the circuit board 
with a O.03Hnch drill. Remove the ferrule from the new 

interconnecting pin and press the new pin into the hole in 
the circuit board . Position the pin in the same manner as 
the old pin. Then, solder the pin on both sides of the circuit 
board . If the old pin was bent at an angle to mate with a 

connector, bend the new pin to match the associated pins. 

B. CIRCU IT·BOARD PIN SOCKETS. 

The pin sockets on the circuit boards are soldered to the 
rear of the board . To replace one of these sockets, first 
unsolder the pin (use a vacuum-type desoldering tool to 
remove excess solder) ' Then straighten the tabs on the 
socket and remove it from the hole in the circuit board. 
Place the new socket in the circuit board hole and press the 

tabs down against the board. Solder the tabs of the socket 

to the circuit board; be careful not to get solder into the 
socket. 

NOTE 

The spring tension of the pin sockets ensures a good 

connection between the circuit board and the pin. 

This spring tension can be destroyed by using the pin 
sockets as a connecting point for !pring·loaded probe 

tips, alligator clips, etc. 

C. END·LEAD PIN CONNECTORS. 

The pin connectors used to connect the wires to the 

interconnecting pins are clamped to the ends of the 
associated leads. To replace damaged end-lead pin 
connectors, remove the old pin connector from the end of 
the lead and clamp the replacement connector to the lead. 

Some of the pin connectors are grouped together and 
mounted in a plastic holder; the overall result is that these 
connectors are removed and installed as a multi-pin 
connector. To provide correct orientation of this multi-pin 
connector when it is replaced , an arrow is stamped on the 
circuit board and a matching arrow is molded into the 

plastic housing of the multi·pin connector. Be sure these 
arrows are aligned as the multi·pin connector is replaced . I f  
the individual end·lead p i n  connectors are removed from 
the plastic holder, note the color of the individual wires for 
replacement. 

Cathode·Ray Tube Replacement. To replace the 
cathode·ray tube, proceed as follows: 
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WA RNING I 
U$fI care when handling a CRT. Protectivp. c/nthir'/(/ 
and safety glasses should be worn. Avoid striking it 
on any object which might cause it to crack or 
implode. ltVhen storing a CRT, place it in a protectire 
canon or set it face down in a protected location on a 
smooth surface with a soft mat under the faceplate to 
protect it from scratches. 

A. REMOVAL. 

1 .  Remove the heat radiator/Low-Voltage Regulator 
circuit board assembly as described previously. 

2 .  Remove the CRT base socket from the rear of the 
CRT. 

3. Loosen the two screws located on each side of the 
CRT socket until the tension of the springs on these screws 
is released .  Then, press in on the screws to be sure that the 
CRT clamp is loose. 

4. Disconnect the deflection·plate connectors. Be care­
ful not to bend these pins. 

5. Disconnect the CRT anode plug from the jack 
located on the front of the high·voltage compartment. 
Ground this lead to the chassis to dissipate any stored 
charge. 

6. Remove the two screws securing the CRT bezel to 
the front panel. Remove the plastic faceplate protector and 
light filter. 

7. Hold one hand on the CRT faceplate and push 
forward on the CRT base with the other. As the CRT starts 
out of the lhield, grasp it firmly. Guide the anode lead 
through the cutout in the CRT shield as the CRT is 
removed. 

B. REPLACEMENT. 

, .  Loosen clamp blocks located at each corner of CRT 
shield. Insert the CRT into the shield. Guide the anode lead 
through the hole in the CRT shield. 

2. Clean the CRT faceplate, plastic faceplate protector, 
and the light filter with denatured alcohol. 
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3. Re-install the CRT bezel, faceplate protector, and 
light filter. Firmly tighten the two screws. 

4. Push forward on the CRT base to be certain that the 
CRT is as far forward as possible. Then tighten the two 
screws beside the CRT base until the springs on the screws 
are fully compressed . 

5. Reposition and tighten down clamp blocks to hold 
the faceplate of the CRT tightly against the implosion 

shield. The clamps are located at each corner of the CRT 
shield. 

6. Replace the CRT base socket. 

7. Reconnect the CRT anode plug. 

B. Re-insta l l  the heat radiator/Low·Voltage Regulator 
circuit board assembly. 

9. Carefully reconnect the deflection-plate connectors. 
After each connector is installed, lightly pull on its lead to 
be sure that it will remain in its socket. 

10. Check the calibration of the complete instrument. 
Calibration procedure is given in Section 3. 

Switch Replacement. The pushbutton switches used in 
the 7603 are not repairable and shook:! be replaced as a unit 
if defective. 

Graticuk!-Bulb Replacement. To remove a graticule 
bulb, first remove the two screws securing the CRT bezel to 
the front panel. Remove the plastic light shield and 
retaining spring. Now, firmly grasp the defective bulb and 
pull straight out. Push the replacement bulb straight into 
the socket as far as it will go. Replace the retaining spring, 
light lhield, and CRT bezel. 

Power Transfonner Replacement. Replace the power 

transform Ill" only with a direct replacemeflt transformer. 
When removing the transformer, tag the leads with the 
corresponding terminal numbers to aid in connecting the 
new transformer. After the transformer has been replaced, 
check the performance of the complete instrument using 
the procedure given in the Calibration section. 

High-Voltage Compartment. The components located in 
the high-voltage compartment can be reached for main­
tenance or replacement by using the following procedure. 
Diagram 8 shows the location of the components in the 
high-voltage compartment and color·coding of the wires. 
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NOTE 

All solder joints in the high-voltage compartment 

should have smooth surfaces. Any protrusions may 
cause high-voltage arcing at high altitudes. 

1 .  Remove the heat radiator/Low-Voltage Regulator 
assembly as described previously. 

2. Disconnect the CRT base socket. 

3. Disconnect the CRT anode plug and discharge it to 
the chassis. Using an insulated probe or wire, discharge the 
jack portion of the CRT anode connector to chassis ground. 

4. Disconnect the multi-pin connectors on the Z-Axis 
Amplifier board . 

5. Remove the screw on the bottom of the high-voltage 
compartment and the two screws located at the top. 

6. Guide the high-voltage compartment i:JWay from the 
instrument chassis. Be careful not to damage any of the 
components or the pin connectors on the High.Voltage or 
Z-Axis Amplifier circuit boards. Disconnect the multi-pin 
connectors on the High-Voltage board. 

7. Using an insulated shorting strap, discharge the 
exposed connections to chassis ground. 

8. Remove the two power transistors and the four 
screws which secure the H igh-Voltage board to the high­
voltage compartment. Now, all of the circuitry in the 
high-voltage box can be reached for maintenance or 
replacement except those in the encapsulated assembly. 
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9. To replace the encapsulated assembly, remove the 
four screws located on the bottom of the High-Voltage 
circuit board (remove board to reach screws). 

10. To replace the high·voltage compartment. reverse 
the above procedure. Be carefu l not to pinch any of the 
interconnecting wires when re·attaching the high-volt(t9B 
compartment to the chassis. 

Fuse Replacement. Table 5-3 gives the rating. location, 
and function of the fuses used in this instrument. 

TABLE 5-3 

Fuse Rating 

Circuit 
Number Rating Location Function 

F1OO0 3.2 A Slow Rear oanel 1 1 0-volt line 

F 1000 1 .6 A Slow Rectifier board 220-volt line 

F814 2 A Fast Rectifier board High voltage 

F855 0.15 A Fast Low-Voltage +130 volts 

Regulator board 

Recalibration After Repair 

After any electrical component has been replaced , the 
calibration of that particular circuit should be checked, as 
well as the calibration of other closely related circuits. 
Since the low-voltage supply affects all circuits, calibration 
of the entire instrument should be checked if work has 
been done in the low-voltage supply or if the power 
transformer has been replaced. 
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RAC K M OUNTING 

Introduction 

The R 7603 Oscilloscope is designed to be installed in a 
standard 19-inch wide rack. It can be mounted in racks 
with Universal, EIA, RETMA, or Western Electric 
mounting-hole spacing. The following information provides 
complete rackmounting instructions for this instrument. 

I nstrument Dimensions 

A dimensional drawing showing the major dimensions of 
the R7603 is shown in Fig. 6-6. 

Rack Dimensions 

Height. At least 5"" inches of vertical space is required to 
mount this instrument in a rack. This allows sufficient 
clearance for adjacent instruments or panels. Additional 
height may be necessary if an oscilloscope camera system is 
to be used with this instrument. 

Width. Minimum dimension between the front rails of 
the rack is 1 7  5/B inches. This allows room on each side of 
the instrument for the slide-out tracks to operate freely, 
permitting the instrument to move in and out of the rack. 

Depth_ Total depth necessary to mount this instrument 
in an enclosed cabinet rack is 24 inches. This allows 
sufficient room for air circulation, power cord and signal 
connections, and for the necessary mounting hardware. 

NOTE 

If this instrument is mounted in a shallow rack where 
the rear mounting brackets must extend behind the 
instrument, a maximum of 26 inches clearance 
behind the front rails is required. 

The rear mounting brackets supplied allow mounting this 
instrument in racks which have rear rails spaced between 1 4  
5/8 and 28 1/2 inches from the front rail. Do not mount 
the R7603 in an innallation where it is not cOflectiy 
supported at the rear, as the instrument may be damaged. 

Slide-Out Tracks 

The slide-out tracks provided with this instrument permit 
it to be extended out of the rack for maintenance and 
calibration without removing it from the rack. To operate 
this instrument in the extended position, be sure the power 
cord and any signal cables are long enough for this purpose. 

The slide-out tracks consist of two assemblies; one for 
the left side of the instrument and one for the right side. 
Fig. 6-1 shows the complete slide-out track assemblies. The 
stationary section of each assembly attaches to the front 
and rear rails of the track, and the chassis section is 
attached to the instrument. The intermediate section slides 
between the stationary and chassis sections to allow the 
instrument to be extended out of the rack. 

The hardware needed to mount the slide-out tracks to 
the rack is shown in Fig. 6-1. Since the hardware supplied is 
intended to make the tracks compatible with a variety of 
cabinet racks and installation methods, not all of it will be 
needed for this installation. Use only the hardware that is 
required for the mounting method used . 

Mounting Procedure 

Use the following procedure to innall this instrument in 
a rack: 

, .  Select the proper front-rail mounting holes for the 
stationary sections using the measurements shown in Fig. 
6-2. 

2. Mount the front·flanges of the stationary sections to 
the front rails of the rack with a bar nut and two pan-head 
screws (see Fig. 6-3A) .  

NOTE 

If the rails of the rack are tapped, drill out these three 
holes with a O.196-inch drill. 

3. Mount the rear of the stationary sections to the rear 
rails using the method shown in either 6-3B or 6·3C. Be 
sure the tracks are mounted level. 
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Fill. 6·1. Left side slide·out track assembly. 

Fill. 6·2. Locating the mountinll holes for the left stationary section. Same dimensions apply to right st�tionary section. 

4. Refer to Fig. 6·4 to install the instrument into the 
rack. 

5. Follow the procedure given in Fig. 6-5 to adjust the 
alignment of the stationary sections. 

6. After the tracks operate smoothly, connect the power 
cord to the power source and connect any necessary cables 
to the rear panel connectors. 

7. Push the instrument all the way into the rack and 
secure it to the front·rail of the rack with the securing 
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TO INSTAll 

1. Pull the slideout track inter· 
mediale sections out to the 
fully extended position. 

2. Insert tha instrument chl»is 
sections into the intermediata 
sections. 

3. Press stop latchas aOO push 
instrumanl toward rack until 
the latchas snap into their 
holes. 

4. Again prtss stop latches and 
push instrument into rade. 

5. Secure tha 
place with 

instrument in 
tha front-panel 

securing KrewS. 

NOTE 

If tha imtrument does not slide 
all the way into tha rack. loosen 
'h" >0:; ....... 5 u� 10 join the 
stationary section and rear 
mounting bracket. Push the 
instrum8flt into the rack and 
tighten the scr ..... s. 
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Fig. 6·3. Details for mounting stationary Metions. 

TO REMOVE 

1 .  Remo�e the front-panel teCur· 
ing $(:'IlWS. 

2. Pull the inUrumen! outward 
until tha stop laldles snap 
into tha holes. 

3. Prass stop latches and remo�e 
the instrument. 

Fig. 64. Installing and removing the inslrument after the ,.acks have been installed. 
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Rackmounting-7603!R7603 Service 

1. Loa.n screws on both sides. 

2. Allow slide, to IHk prOper width. 

J. Center inltrument. 

4. Retighten lerews. 

Fill. 6·5. Adjustinll the slide·out tracks for smooth slidinll &Ction. 

screws and washers shown in Fig. 6·2. If the securing hole is 
not tapped, use a "speed-nut" or similar item to install the 
securing screw. 

Removing or Installing the Instrument 

Aller initial installation and adjustment of the slide-out 
tracks, the instrument can be removed or installed by 

following the instructions given in Fig_ 6-4_ No further 
adjustments are required under normal conditions. 

Slide-Out Track lubrication 

The special finish on the sliding surfaces of the slide-out 
tracks provides permanent lubrication. However. if the 
tracks do not slide smoothlv even after proper adjustment, 
a thin coating of paraffin can be rubbed onto the Sliding 
surfaces for additional lubrication_ 
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REPLACEABLE 
ELECTRICAL PARTS 

PARTS ORDERING INFORMATION 

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

or representative. 

Chan-ge. to T8I(tronix Instruments are soma times ma!Se to accommodal8 Improved 

components as they become available, and 10 give you the benelit of the latMt circuit 

Improvament. developed In our engineering department. II Is therefore important. when 

ordartng parts, to Include the following Information in your ordar: Part number, In.trument 

type or number, serial numbar, and modification number II applicable. 

lIa part you have ordered has been replaced with a naw or improved part, your local 

Tektronix, Inc. Field Offlcaor representativewill conlactyouconcernlng any change In part 

number. 

Change information, If any, is located at the rear of thl. manual. 

SPECIAL NOTES AND SYMBOLS 
XOOO Part first added at this serial number 

OOX Part removed after this serial number 

IT£M NAME 
In the Parts List, an Item Name Is separated from the description by a colon (:). 

Becau'lt of space limitations, an Il1Im Name may sometimes appear as Incomplate. For 

further Item Name identification. the U.S. Federal Cataloging Handbook H6-1 can be 
utilized where poISible. 

ABBREVIATIONS 

ACTR ACTUATOR PLSTC PLASTIC 

ASSY ASSEMBLY OTZ QUARTZ 

CAP CAPACITOR RECP RECEPTACLE 

C'R CERAMIC R'S RESISTOR 

CKT CIRCUIT R' RADIO FREQUENCY 

COMP COMPOSITION SEL SELECTED 

CONN CONNECTOR SEMICOND SEMICONDUCTOR 

ELCTLT ELECTROLYTIC SENf SENSITIVE 

ELEC ELECTRICAL VAR VARIABLE 

INCAND INCANDESCENT WW WIREWOUND 

LEO LIGHT EMITT�NG DIODE XFMR TRANSFORMER 

NONWIR NON WIREWOUND XTAL CRYSTAL 

Section 7-7I03IR 
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Mfr. Code 

ooooL 

00853 

01121 
01295 

02735 

04222 

04713 

05091 
07263 

07910 

"",. 

12294 

12697 

12954 

12969 
14936 

15454 
15818 

22526 

27014 

28875 
32997 

50151 

56289 

71400 

71590 

72982 

73138 
74970 

75042 

79727 

80009 

81483 
82647 

83003 

91637 

91929 

92702 

93410 

CROSS INDEX-MFR. CODE NUMBER TO MANUFACTURER 

Manufacturer 

HA'1'SUHI'l'A ELECI'RIC 
SANGAM:) EIZCTlUC co . ,  S .  CAROLINA DIV. 
AI.I.EN-BRMLEY COMPANY 
TEXAS INSTRU'M:!NTS , INC . ,  SEMICONDUC'l'OR 
G_ 

RCA CORPORATION, SOLID STATE DIVISIOK 

AVX CEJtAHlCS , DIVISION OF AVX CORP. 
M:)'l'OROLA, INC . ,  SEMICONDUCTOR PROD. DIY. 

TRI-QRDINATE CORPORATION 

FAIROUW SEKlCONDUCTOR, A DIV. OF 
FAIRCHIW CAMERA AND INSTJWM:eNT COIll'. 
'l'ELED'iNE SEMICONDUCTOR 

GENERAl. ELECTRIC CO . ,  MINIATURE 

t.AXP PRODUCTS DEPAI'l'I'HEN'l' 
EiUE 'I'ECIINOLOOICAL PROD. OP CANAPA LTD. 

CLAROSTAT MFG . CO., INC. 

SIEMENS CORPO.RATION, C()MP()NENTS GROUP 

UNITRODE CORPORATION 
GENERAL INSTl'WMENT eolll' . ,  SEMICONPUC'l'OR 

PRODUCTS GROUP 
RODAN INDUSTRIES, INC. 
'l'El.EOYNE SeMICONDUCTOR 
BERG ELECTRONICS, INC. 
NATIONAL SEMICONDUCTOR CORl' . 

IMC HAGNE'l'ICS COIll' . ,  NEW HAMPSHIRE DIV. 
BOURNS, INC . ,  TRIMPO't PRODUCTS DlV. 
N. L. INDUSTRIES, INC . ,  ELECTRONICS 
DEPT. 
SPRAGUE ELECTRIC CO. 
BOSSMAN MFG . ,  DIVISION Of' MCGRAW­

EDISON CO. 

CENTRALAB ELECTRONICS. DN. OP 

GLOBE-UNION , INC. 
ERIE TECHNOLOGICAL PRODUCTS, INC. 

BEClCKAN INSTRUMENTS , mc., HELlPO'l' DIV. 

JOHNSON, E. F . ,  CO. 
TRW ELECTRONIC COMPONENTS , IRe FIXED 
RESISTORS, PKlLMELPHlA DIVISION 

C-W INDUSTRIES 

n:Jt'TRONIX, INC. 
INTERNATIONAL RECTIFIER CORP. 
TEXAS INSTRIJMENTS , INC., 

CONTROL PRODUCTS DIV. 

VAllO, INC. 

DALE ELECTRONICS. INC . 
HONEYWELL, INC., MICRO SWITCH DIV. 

IMC MAGNETICS COIll' . ,  EASTERN DIV. 

ESSEX INTERNATIONAL, INC . ,  CONTROLS DIY. 

LEXINGTON PLAN'!' 

Address 

200 PARK AVENUE ,  54TH FLOOR 

P O BOX 128 

1201 2ND STREET SOUTH 

P O BOX 5012, 13500 N CENTRAL 

EXPRESSWAY 
ROUTE 202 

P O BOX 867. 19TH AVE. SOUTH 

5005 E JoCOCMELL RD,PO BOX 20923 
343 SNYDER AVENUE 

464 ELLIS STREET 
12515 OlAClRON AVE. 

""'-' p "'" 
5 FRASER AVENUE 
LOWER WASHINGTON STREET 

8700 E THOMAS RD, P O BOX 1390 

580 Pu:A$ANT STREET 

P.O. BOX 600,600 W. JOHN ST. 
2905 BLUE STAR ST. 

1300 TERRA BELLA AVE. 

YOUX EXPRESSWAY 

2900 SEMICONOOCTOR DR. 

"""" 16 

1200 COLOMBIA AVE. 

P .  O. BOX 787 

2536 W. UNIVERSITY ST. 

P O BOX 858 

644 W. 12TH ST. 

2500 HARBOR BLVD. 
299 10TH AVE. S .  W .  

401 N .  BROAD ST. 

550 DAVISVILLE RD . , P  0 BOX 96 

P O BOX 500 

9220 SUNSET BLVD. 

34 FOREST ST. 

P O BOX 411. 2203 WALNUT STREET 
P .  O. BOX 609 

CHICAGO & SPRING STS. 

570 MAIN ST. 

P. O. BOX 1007 

City. State. Zip 

NEW YORK, NY 10017 

PICXENS , sc 29671 

MILWAUKEE, WI 53204 

DALLAS, TX 75222 
SOMERVILLE, NY O8EI76 

HURTLE BEACH, SC 29577 

PHOENIX, AZ 85036 

BERXELEY HEIGHTS, NJ 07922 

MOUN'l'AIN VIEW, CA 94042 

HAWTHORNE, CA 90250 

CLEVELAND, OR 44112 

TRENTON. ONTARIO, CANADA 
IlClVER, NH 03820 

SCOTTSDALE, AZ 85252 

WATE�, MA 02172 

HI�ILtE, NY 11802 

ANlIHElM. CA 92806 

MOUNTAIN VIEW, CA 94043 

NEW ClJMBERLAND, PA 17070 

SANTA CLARA, CA 95051 
ROCHESTER, NH 03867 

RIVERSIDE , CA 92507 

MUSKEGON, HI 49445 

oop:m ADAMS, MA 01247 

ST. LOOtS. !ok) 63107 

FORT DODGE ,  IA 50501 

ERIE, PA 16512 

FULLERTON .  CA 92634 

WASECA, HN 56093 

PHIlJ\DELPHtA, PA 19108 

WARMINISTER. PA 18974 

BEAVERTON, OR 97077 

LOS ANGELES . CA 90069 

A'I'TLEBORO, MA 02703 

GARLAND, TX 75040 

COLUMBUS . HE 68601 

FREEPORT, IL 61032 

WESTBURY. L . I . ,  NY 11591 

MANSFIELD. OH 44903 
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Tektronix Serial/Model No. Mlr 
Ckt No. ParI No. Ell Dscont Name & Description Code Mtr Part Number 

Al 670-1956-00 BOI0I00 8159999 CKT SOARD ASSY,MAIN INTERFACE BOO09 670-1956-00 
'1 670-1956-01 B160000 CKT BOARD ASSY :MAIN INTERFACE 80009 670-1956-01 
'" 670-1370-02 BOI0I00 B129999 CKT BOARD ASSY:LOGIC 80009 670-1370-02 
'" 670-1370-04 B130000 CKT BOARD ASSY,LOGIC 80009 670-1370-04 
., 670-1371-05 CKT BOARD ASSY , TRIGGER ,£LE<,,,,. 80009 670-1371-05 

M 670-1373-06 BOI0100 Bi12349 CKT BOARD ASSY,VERTICAL INTERFACE 80009 670-1373-06 
M 670-1373-08 B112350 aT BOARD ASSY, VERTICAL INreRFACE 80009 670-1373-08 
AS 670-1958-00 8010100 8019999 OCT BOARD ASSY ,VER'l'ICAL A.'lPLIFI£R 80009 670-1958-00 
AS 670-1958-02 8020000 OCT BOARD ASSy ,vtRTICAL AMPLIFll:R 60009 670-1958-02 
A6 610-1957-00 BOI0100 8029999 OCT BOARD ASSY'HORIZOt.'TAt. AMPLIFIER 80009 670-1957-00 

.. 670-1957-01 B030000 B059999 CKT BOARD ASSY:HORIZONTAt. AMPLIFIER 80009 670-1957-01 

.. 610-1957-02 B060000 B169999 CKT BOARD ASSY ,HORIZONTAL AMPLIFIER 60009 670-1957-02 

.. 670-1957-03 B170000 CKT BOARD ASSY:HORlZONTAL A.'lPLIFIER 80009 670-1957-03 

.7 670-1379-01 CKT BOARD ASSY ,CALIBRATOR AND MODE SWITCHES Boo09 670-1379-01 
AS 670-1951-01 CKT BOARD ASSY :Z AXIS AMPLIFIER 60009 670-1951-01 

AS 1 670-1951-02 XB030492 CKT BOARD ASSY, Z "'IS AMPLIFIER 60009 670-1951-02 
.0 670-2128-00 BOI0100 8099999 exT BOARD ASSY, KV 60009 670-2128-00 
., 670-2128-02 BI00000 8149999 CKT BOARD ASSY, KV 8000' 670-2128-02 
.0 670-2128-04 B150000 8254774 CKT BOARD ASSY, KV 800., 670-2128-04 
., 670-2128-06 B254775 8329999 CKT BOARD ASSY:KV ""'" 670-2128-06 

., 670-2128-08 B330000 OKT """'" ASSY,HV 60009 670-2128-08 
.,1 670-2128-01 XB030492 8099999 m """'" ASSY :!N 80009 670-2128-01 
.,1 670-2128-03 Bloooo0 B149999 CKT BOARD ASSY:HV 80009 670-2128-03 
.,1 670-2128-05 8150000 B254774 CKT """'" ASSY :KV 80009 670-2128-05 
.,1 670-2128-07 B254775 8329999 C><T """'" ASSY ,KV 80009 670-2126-07 

.01 670-2128-09 8330000 CKT BOARD ASSY I HV 80009 670-2128-09 
AlO 670-1382-05 B010100 B249999 CKT BOARD ASSY , RECTIFIER 80009 670-1382-05 
AlO 670-1382-06 8250000 CXT BOARD ASSY: RECTIFIER 80009 670-1382-06 
All 670-1376-10 BOI0100 B199999 CKT BOARD ASSY,LV REGULATOR 80009 670-1376-10 
All 670-1376-16 8020000 CKT BOARD ASSY:LV REGUlATOR 80009 670-1376-16 

Al2 670-1.961.-00 CKT BOARD ASSY : SIGNAL otrrPlJT 800., 670-1961-00 
All 670-1900-01 BOI0100 8139999 CKT BOARD ASSY, READOUT 60009 670-1900-01 
All 670-1900-03 B140000 OKT BOAAO ASSY : MADOUT 80009 670-1900-03 
.U 670-4346-00 X8270oo0 CKT BOAAO ASSY, PRO'l'ECTION 80009 670--4346-00 
.15 670-4856-00 XB330000 CKT BOARD ASSY:FOCUS DC RESTORER 8000' 670-4856-00 

.18 670-4856-01 XB330000 CKT BOARD ASSY , Z  AXIS DC RESTORER 80009 670-4856-01 

BI001 119-0390-00 FAN,AXIAL:46 CFM,19W,115 VAC ,60 "' 28875 MBS-2107F-o-l 
81001.2 119-0396-00 FAN, TUBEAXIAL:50-400HZ, 115V,AC 92702 MBC2206F6 

C1 290-0271-00 CAP . ,FXD,ELCTLT:9UF,.20-1S',125V 56289 109D905C2125F2 
CJ 290-0302-00 CAP • •  FXD.ELCTLT : lOOUF, 10\.20V 12954 DlOOD20n 
C5 290-0302-00 CAP . ,FXD,ELCTLT:lOOUF,10',20V 12954 DlOOD20tu: 
C7 290-0302-00 CAP. ,FXD,ELCTLT, looUF ,10' ,20V 12954 DlooD20tu: 
C9 290-0271-00 CAP . ,FXD, ELCTLT ,9UF,.20-15\, 125V 56289 109D905C2125F2 

Cl6 283-0068-00 CAP . ,FXD,CER OI,0.01UF ,.100-0', 5ODV 56289 19C241 
C18 283-0068-00 CAP. ,FXD,CER OI,0.01UF,.100-0',500V 56289 19C241 
CO< 283-0068-00 8010100 8159999 CAP. ,FXD,CER DI=0.01UF,.100-0' ,500V 56289 19C241 
eo< 283-0081-00 B160000 CAP . ,FXD,CER DII0.IUF,.80-20',25V 56289 36C600 
C<7 281-0638-00 BOI0100 B159999X CAP . ,FXD,CER OI: 240PF,5',500V 72982 301000Z5024I.J 

C" 28]-0068-00 BOI0100 B159999 CAP . ,FXD,CER DI,0.01UF,.100-0',500V 56289 19C241 
C" 283-0081-00 8160000 CAP • •  FXD,CER DI:O. 1UF,.a0-20', 25V 56289 36C600 
055 283-0003-00 CAP . ,FXD,CER DI,0.01UF, .a0-20', 150V 72982 855-5saz5u-l03Z 
058 283-0003-00 CAP. ,FXD, CER DI,D. OIUF •• 80-20', 150V 72982 855-S58Z5U-I0]Z 

lOption • only • 
2Option 5 only. 
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Tektronix Serial/Model No. Mlr 
Ckt No. Part No. Ell Dscont Name & Description Code Mfr Part N umber 

e59 283-0672-00 CAP. ,FXD,MlCA D:200PF,l\, SOOV 008!>3 Ol!>SF20U'0 
060 281-0!>64-00 CAP . ,FXD,CER D1:24PF,S\,SOOV 72982 301-oo0COG0240J 
067 281-0605-00 CAP . ,FXD,CER D1,200PF,lO\,SOOV 04222 7001-1375 
'" 283-0000-00 CAP . ,FXD,CER D1:0.00IUF,+100-0\, SOOV 72982 831-S161':102P 
'" 283-0003-00 CAP . ,FXD,CI':R 01' O.OlUF ,+80-20\ ,lSOV 72982 8SS-SS8ZSU-I03Z 

e136 281-0547-00 CAP . , FXD,CER D1,2.7PF,lO\, SOOV 72982 301-o00COJ027ge 
e137 283-0000-00 CAP. ,FXD,CER D1:O.OOIUF,+lOO-o\,SOOV 72982 831-S16EI02P 
Cll8 281-0503-00 CAP. ,FXD,CER D1:8PF,+/-0.SPF,SOOV 72982 301-000COHOB09D 
e146 281-0!>47-00 CAP. ,FXD,CER D1:2 .7PF,10\, SOOV 72982 301-00QCOJ027ge 
Cl48 281-0503-00 CAP. ,FXD,CER DI,8PF,+/-0.SPF,SOOV 72982 301-000COH0809D 

e149 283-0000-00 CAP. ,FXD,CER DI:0.00IUF ,+100-0\ , 500V 72982 831-S16EI02.P 

em 283-0000-00 CAP. ,FXD,CER DI,O.OOlUF,+lOO-O\,SOOV 72982 8Jl-S16EI02P 
Cl" 281-0547-00 CAP. ,FXD,CER D1.2.7PF,10\,SOOV 72982 301-o00C030279C 
C168 281-0503-00 CAP . , FXD,etR D1:8PF,+/-0.SPF,SOOV 72982 301-000COHOB09D 
C193 283-0026-00 CAP . , FXD,eER DI:D.2UF,+80-20\,2SV 56289 274C3 

e19S 283-0003-00 CAP . ,FXD,CER DI:0.OIUF,+80-20\,lSOV 72982 8SS-SS8ZSU-IOJ2 
e196 283-0026-00 CAP . ,FXD,CER D1:0.2UF, +80-20\,2SV 56289 274CJ. 
e198 283-0026-00 CAP. ,FXD,CER D1:0.2UF,+80-20\,2SV 56289 274e3 
C207 281-0538-00 CAP. ,FXO,CER DI:IPF,20\ ,SOOV 80009 281-0538-00 
0208 281-0528-00 CAP . ,FXD,CER D1:82PF,+/-8 .2PF,SOOV 12982 301-o00U2H0820K 

C21S 281-0589-00 CAP. ,FXD,CER DI: 170PF,S\,SOOV 72982 301000ZSDl713 
ell7 281-0537-00 CAP . ,FXO,CER DI:0.68PF,20\,600V 80009 281-a!>37-00 
e220 283-0177-00 CAP. ,FXD,CER DI:IUF,+80-20\,2SV 72982 81310039 E 10SZ 
C227 281-0503-00 CAP • •  FXD,CER DI: 8PF, +/-0.SPF, SOOV 72982 301-DOOCOH0809D 
C260 283-0000-00 CAP.,FXO.CER DI:O. OOIUF,+lOo-O\,SOOV 72982 831-S16EI02P 

C301 283-0003-00 CAP. ,FlCD,CER OI,0.01UF ,+8o-20\,lSOV 72982 8SS-SS8ZSU-I03Z 
e305 283-0004-00 CAP. ,FXO,etR D1:0 .02UF,+80-20\, lSOV 72982 6SS-SS8-ZSV0203Z 
C322 281-0572-00 CAP . ,FXD,CER OI:6.8PF,+/-D.SPF,SOOV 72982 301-o00COH06890 
C329 281-0572-00 CAP. ,FXO,CER OI,6.8PF,+/-0.SPF,SOOV 72982 301-OO0COH0689D 
C342 283-0000-00 CAP. ,FlCD,CER OI:0. 00IUF,+10o-0\,SOOV 72982 831-S16EI02P 

C348 283-0000-00 CAP.,FlCD,CER O1,0. OOlUF,+100-0\, SOOV 72982 831-S16EI02P 
C401 290-0522-00 CAP . , FXD ,ELCTLT:IUF,20\ ,SOV 56289 196010SXOOSOHAl 
C4l8 281-0629-00 CAP . ,FXD,CER O1,33PF,S\, 600V 72982 308-DooCOG03303 
e420 281-0153-00 CAP. ,VAK,AIR D1:l.7-10PF ,2S0V 74970 187-0106-005 
em 281-0504-00 CAP . ,FXO,C£R DI: IOPF,+/-lPF,SOOV 72982 301-DSSCOGQIOOF 

C42S 281-0160-00 CAP . , VAR,CER DI:7-2SPF, 3S0V 72982 S38-01187-2S 
C427 281-0160-00 CAP. ,VAR,C£R D1:7-2SPF. 3S0V 72982 538-011e7-2S 
C433 290-0522-00 CAP . , FXD,ELCTLT :IUF,20\,SOV 56289 196DI0SXOOSOHAl 
e455 283-0100-00 CAP.,FXD,CER D1:0. 0047UF,lO\,200V 56289 273C3 
C4S6 283-0119-00 CAP. ,FXO,CER 01 ,2200PF. 5\, 200V 72982 855-53582223 

C4S8 283-0116-00 CAP . ,FlCD,CER D1,820PF,S\, SOOV 72982 801-54788213 
C46S 283-0211-00 CAP. ,FXD,CER DI : 0.lur,10\, 200V 72982 S141N227CI04K 
04" 283-0187-00 8010100 B029999 CAP . , FXD,CER D1,O.047OF.IO\, 400V 72982 8131N40lXSR473K 
C466 283-0341-00 8030000 CAP • •  FXD,CER DI , O. 047UF. I0\, lOOV 72982 8131NI27X7R0473K 
C468 283-0005-00 CAP • •  FXD,CER DI : 0.OIUF ,+100-0\,2S0V 72982 8131N300ZSUOI03P 

C480 290-0522-00 CAP. ,FXD,ELCTLT: lUF ,20\, SOV 56289 196DIOSXOOSOHAI 
04" 283-0000-00 CAP . ,FXD,CER DI:O. OOIUF ,+lOO-O\,SOOV 72982 831-S16EI02P 
C492 290-0522-00 CAP . •  FXO,ELCTLT, lop, 20\ , SOY 56289 196DI0SXOOSOHAl 
0494 283-0000-00 CAP . ,FXD,CER DI,O. OOIUF ,+lOO-O\,SOOV 12982 831-516EI02p 
em 281-0523-00 CAP. ,FXO,CER DI: IOOPF,+/-20PF,SOOV 72982 301-000U2MOIOLH 

CS211 8010100 B029999X 
CS221 8010100 8029999x 
CS27 281-0504-00 BOIOIOO B029999X CAP.,FXD,CER O1,10PF,+/-lPF.SOOV 72982 301-o!>!>coGOIOOF 

lAdded if necessary. 
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CS45 281-0550-00 CAP . ,FXD.CER OI, 120PF ,10\, 50OV 04222 7001-1173 
C552 283-0002-00 CAP . ,FXO,CER 01,O. 01UF,+80-20\,500V 72982 811-546£103Z 
CSSS 283-0083-00 CAP . ,Ftc,CER Ol,0.0047UF,20\. SooV 72982 811-S65C472J 
05 •• 281-0095-00 XB03OO00 8059999X CAP. ,VAR,PLSTC,0.25-1.5PF,60OV 12294 057001 
C566 281-0064-00 8060000 CAP. ,VAR,PLSTC,0.25-1.5PF,600V 72982 530-002 

C567 281-0557-00 B010100 s029999X CAP.,FXD,CER DI,1 .8PF,10\, SOOV 72982 301-o00COK01898 
C568 281-0097-00 BOI0I00 8029999 CAP. ,VAR.CER Dl.9-35PF.20OV 72982 538-006-09-35 
cso, 281-0089-00 B030000 9059999x CAP . , VAR,C£R DI,2-8PF,350V 72982 538-006-.\.2-8 
C569 291-0579-00 BOI01oo 9029999X CAP. ,FXD,CER OI.21PF,5\,50OV 72982 301-o50COGQ21OJ 
C571 293-0002-00 CAP.,FXD,CER OI,0. 01UF.+80-20\.500V 72992 811-546£103Z 

C574 283-0002-00 CAP . •  FXD. CER OI,0. 01UF ,+80-20\,500V 72982 811-546£103Z 
CS7S 283-0083-00 CAP. ,FXD,CER OI.0.0047UF,20\,SOOV 72982 811-565C472J 
e584 281-0546-00 XB060oo0 CAP. ,FXD,CER OI,330PF,10\, 500V 04222 7001-1380 
C586 281-0095-00 XB030000 8059999 CAP. ,VAR,PLSTC ,0.25-1. 5PF ,600V 12294 057001 
e586 281-00&4-00 B060000 CAP . ,VAR,PLSTC ,0.25-1. SPF, 600V 72982 530-002 

e5e7 281-0557-00 BOI0100 B029999X CAP . •  FXD.CER OI:1 .8PP,10\, 500V 72982 301-000c0K01999 
0588 291-0092-00 9010100 8029999 CAP. ,VAR,CER OI:9-35PF.200V 72992 538-011 09-35 
0588 281-0091-00 B030000 CAP • •  VAR,CER OI : 2-9PF 72992 539-011 .\.2-8 
0589 291-0579-00 BOI0100 9029999x CAP • •  FXO.CER Dl : 21PF, S\ , 50QV 72982 301-o50COGQ210J' 
0591 283-0002-00 CAP • •  FXD. CER Dl , 0 . 01UP,+80-20\ , 500V 72982 911-546£103Z 

C593 283-0002-00 CAP. ,FXD,CER OI,0. 01UF,+80-20\,SOOV 72982 81l-546EI03Z 
CS95 283-0081-00 8010100 8039999 CAP. ,FXD,CER DI,0.lUF,+80-20\.2SV 56289 36C600 
C59S 283-0024-00 8040000 CAP. ,FXD,C£R OI,0. lUF,+80-20\.30V 72982 8131N039ZSU-I04Z 
CS97 283-0081-00 BOI0100 B039999 CAP. ,FXD, CER OI,0. lUF,+80-20\.25V 56289 36C600 
eS97 283-0024-00 B040oo0 CAP . ,FXD,CER OI,0.lUF,+90-20\.30V 72982 9131N039ZSU-I04Z 

CS99 283-0v81-00 8010100 8039999 CAP.,FXD,CER D I : 0 . IUF,+80-20\,25V 56289 36C600 
0599 283-0024-00 8040000 CAP. ,FXD,CER Ol,0.lUF,+80-20\,30V 72992 8131N039ZSU-104Z 
C60S 281-06U-00 8010100 B28S249 CAP . ,FXD,CER OI.5.6PF,+/-0 .5PF,SOOV 72992 374-001COH05690 
COOS 281-0584-00 8285250 CAP . ,FXD.CER Dl: 100PP,S\,SOOV 72992 301-oooY5D101J 
0610 283-0000-00 CAP • •  FXD,C£R 01 : 0 .001UP.+loo-0\,SOOV 72982 831-516£102P 

0615 281-0S11-00 CAP. ,FXD.C£R Dl,27PF,+/-S.4PF,500V 72982 301-000P2G0270M 
0619 283-0000-00 CAP. ,FXD,C£R OI:0.00IUF,+100-0\.SOOv 72982 831-516E102P 
0622 283-0003-00 CAP. ,FXD.CER Ol,0.01UF,+80-20\, lSOV 72982 855-S58ZSU-103Z 
0637 281-0510-00 CAP . ,FXD.CER Dl:22PF,+/-4.4PF, 500V 72982 301-000CQG0220M 
0639 283-0111-00 CAP. ,FXD,CER 01 , 0 .  lUP.20\, 50V 72982 8121-N088Z5UI04M 

06" 283-0111-00 CAP.,FXD.CER O I , O . lUF,20\,50V 72982 9121-N088Z5U104M 
C662 283-0080-00 CAP. ,FXD,CEII; OI,0.022UF,+80-20\,25V 56289 19C61l 
<:667 283-0000-00 CAP . , FXD, CER Ol,0. 001UF,+100-0\.soav 72992 831-516£102P 
0669 283-0111-00 CAP. ,FXD,CER DI,0.lUF,20\.SOV 72982 8121-N088ZSU104M 
0679 283-0111-00 CAP. ,FXD,CER DI,0.lUF,20\.SOV 72982 8121-N089ZSU104M 

ca" 290-0468-00 CAP . , FXD,ELCTLT: 250UF,+7S-10\ , 150V 56289 68010470 
C8<>' 290-0507-00 CAP . ,FXD,ELCTLT: 18ooUF , +75-10\ . 75V 56289 68010472 
cao, 290-0507-00 CAP .,FXD,£LCTLT:1800UF,+7S-10\,7SV 56289 68010472 
calO 285-0555-00 CAP . •  FlCD.PLSTC.O .1UF, 20\. lOOV 56289 410PI0401 
COll 290-0581-00 CAP • •  FXD,ELCTLT , 14 ,000UF.+75-10\ , 2SV 56299 68010489 

call 290-0506-00 CAP . ,FXD, EtCTLT,9600UF,+100-10\ ,25V 56289 68DI0471 
C814 290-0506-00 CAP . , FXD, ELCTLT,96ooUF,+100-10\.25V 56289 68010471 
CO" 285-0555-00 CAP . , FXD,PLSTC , 0 . lUF,20\, 100V 56289 410PI0401 
CO" 290-0508-00 CAP. ,FXD, ELCTLT,18,000UF,+100-l0'.15V 56289 68DI0444 
CO" 283-0004-00 CAP. ,FXD.CER Ol,0.02UF,+80-20\.150V 72992 855-5SB-ZSV0203Z 

C027 283-0077-00 XB070000 CAP. ,FXD,CER Ol: 330PF,S\.500V 56289 40C94A3 
C8S8 283-0078-00 CAP. ,FXD,CER DI:0.ooIUF.20\.50OV 56289 20C1l4A8 
ca" 283-0078-00 CAP . ,FXD,CER DI:0.001UF.20\.SOOV 56289 20C1l4A8 
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""76 :2BJ�Ol:28�OO 
COSO :283-0638�OO 
C88' :290-0415-00 
em :281�0591-oo 
em 283�0178�OO 

0943 283-0078-00 
0950 283-0083-00 
0975 283�OOOO�00 
0979 281-0S91-OO 
C985 283�0083-00 

C10021 285�OS62-00 
C1064 28S-0703-00 
CI079 281-0605-00 
CllOS 283-0003-00 
Cll24 283-0004-00 

C1l24 283-0068-00 
C1l26 283-0004-00 
C1l28 283-0111-00 
C1l31 283-0004-00 
Cllll 283-00sa-OO 

C1l38 281-OOS3-OO 
C1l41 283-0004-00 
C1l44 283-0004-00 
C1l44 283-0068-00 
C1l46 283-0004-00 

C1l48 283-0111-00 
CllSl 283-0004-00 
C1l5l 283-0068-00 
Cl158 281-0053-00 
Cll84 283-0003-00 

C1l93 283-0003-00 
C1l96 283-0004-00 
C1l96 283-0068-00 
C121S 28S-0629-00 
Cl21S 283-0341-00 

Cl222 290-0272-00 
C1222 290-0287-00 
C1222 290-0770-00 
CU32 283-0062-00 
C1232 283-0261-00 

C1234 283-0082-00 
CU40 290-0410-00 
C1240 290-0768-00 
CU41 283-0203-00 
C1241 283-0221-00 

C1241 2 283-0129-00 
Cl247 283-0279-00 
C1247 283-0188-00 
C124, 2: 283-0271-00 
Cl2S0 283-0013-00 

C12S0 283-0188-00 
C12S4 283-0279-00 
C12542 283-0271-00 

!optio!'! S only. 
2Option 4 o!'!1y. 

Serial/Model No. 
Eff Dscon1 

XB060000 

XB060oo0 

X!I090000 

XBOI0175 

8010100 8319999 

8320000 

8010100 8319999 
8320000 

BOI0I00 8319999 
B320oo0 

B010100 8319999 
8320000 

8010100 8319999 
8320000 
BOI0100 8329999 
8330000 

8010100 8029999 
8030000 B329999 
B330000 
BOIOI00 B329999 
8330000 

BOI01oo 8329999 
B330000 
8010100 8109999 
8110000 

XB112360 
8010100 8329999 
8330000 

XB030492 
BOIOI00 B329999 

8330000 
8010100 8329999X 

XB030492 

Repllce.ble !leolrtc.1 Perta-7803/A 

Mfr 
Name & Description Code Mfr Pari Number 

CAf . ,PXD,CER DIIO.03ur;+80-:20\,:20OV 7:298:2 8131N22:5651l03Z 
CAP. ,PXD,KICA oI130PP,1\. 100V ... 53 015lE13lPO 
CAP.,FXO,�15.6up,lO\. 35v 56:289 1500565X90358:2 
CAP • •  FXD.CER OI I5600PF.20\,200V 72982 393G-0l:Z5V0562Z 
CAP • •  FXD,CER DI IO . lur,+8D-20\, lOOV 72982 8131N145 E 104Z 

CAP . , PXO,C!R DI.O. OOlur .20\.500V 56289 20C1l4A8 
CAP. ,FXD.CER 01.0.0047UF.20\.50OV 72982 8ll-565C472J 
CAP.,FXO,C2R Dl.0.001UF,+100-0\,SOOV 72982 831-516EI02P 
CAP . ,PXD.CER OIIS600PF.20\,2ooV 72982 3930-01ZSV0562Z 
CAP.,FXD.CER DI.0.0047UF .20\ .500V 72982 811�S6SC472J 

CAP • •  FXD,PLS'l'C:0.47t1F ,20' .400V 56289 410P47404 
CAP . ,FXD,PLS'l'C.O.lur,S\, lOOV 56289 410Pll2 
CAP . , FXD,CER OII200PF,10\,SOav 04222 7001-1375 
CAP • •  FXO,CER OI , 0 . 01UF ,+80-20' , lSOV 72982 855-S58Z5U-103Z 
CAP . ,FXD.CER OI .O . 02UP, +80-20 •• 1S0V 72982 85S-558-ZSV0203Z 

CAP • •  FXD.CER OI I0 .OIUP.+100-0., SOOV 56289 19C241 
CAP. ,FXD,CER OI:0.02UF.+e0-20'.lSOV 72982 855-S58-Z5V0203Z 
CAP . •  FXD.CER DI:0.1UP.20',50V 72982 8121-N088ZSUI04M 
CAP . ,FXC,CER OI:0. 02UF,+80-20',150V 72982 855-558-ZSV0203Z 
CAP. ,FXC,CER OI : 0.OIUF, +1oo-0 •• S00V S6289 19C241 

CAP. ,VAR.PLSTC : O .  7-3PF , 3S0V 72982 53S-06O 0.7-3 
CAP. , FXC,CER DI:0.02UP,+80-20',1S0V 72982 855-558-ZSV0203Z 
CAP • •  FXD,CER DI : U.02ur, +80-20 •• 1SOV 72982 8SS-558-ZSV0203Z 

CAP. ,FXD,CER OI:0.01ur, +100-0'.50OV 56289 19C241 
CAP. ,FXC, O!:R DI:0.02UF,+e0-20\.1SOV 72982 8S5-558-ZSV0203Z 

CAP. ,FXC, CER OI:0.IUF,20\,SOV 72982 8121-N088zSUI04K 
CAP. ,FXC, CER Ol:0.02UF,+80-20\.IS0V 72982 85S-S58-ZSV0203Z 
CAP . , FXO,CER OI:O.OIUF,+I00-0\,500V 56289 19C241 
CAP. , VAR,Pts'l'C:O. 7-3PF , 350V 72982 535-060 0.7-3 
CAP. ,FXD.CER OI:0.01UP.+80-20',lSOV 72982 855-558Z50-103Z 

CAP • •  FXD.CER OI .0 .OIUP,+80-20\, 150V 72982 855-S58ZSU-103Z 
CAP. ,FXD,CER 01:0.02OF,+80-20',lSOV 72982 85S-S58-Z5v0203Z 
CAP. ,FXD,CER OI:0.OIOF,+100-0\,SOOV 56289 19C241 
CAP . ,FXD,PLS'l'C: 0 . 047OF,20\, 100V 56289 410P47301 
CAP . •  FXD.CER 01.0.047UF ,lO\,lOOV 72982 8131N127X7R04731( 

CAP . •  FXD,ELCTLTI47UF, 20\ . 50V S6289 109D476XOOSOF2 
CAP . ,FXD,ELCTLT: 47OF , 2�, 2SV 56289 30D476XOO25CC4 
CAP. ,FXD,ELCTLT: 1ooor .+50-10\.2SV OOOOL E(:£-A25V1OOL 
CAP. ,FXC. CER OI:0.OIUF,+80-20',4000V 56289 112C29 
CAP. ,FXD, CI':R OI:0 .OIUF,20\ ,4000V S6289 575ClAl 

CAP. ,FXD.CER OI:O.OIOF,+80-20\, 400OV Sl;2119 It:lC29 
CAP. ,FXC,ELCTLT: lSUP, +SO-10\.100V S6289 300156FIOOOO4 
CAP . , FXD.ELCTLT:10OF,+50-10\,looV OOOOL ECE-AlooV10L 
CAP. ,FXD, CER DI.O.47UF .20',SOV 72982 8131N075 E474M 
CAP. ,FXD, CER 01 :0 .47UF ,20.,SOV 72982 8141N077C474M 

CAP. ,FXD,CER OI:0.56UF,20'. 100V 56289 725C7 
CAP. ,FXD,CER OI.O.00IUP,20', 300av S6289 55C153 
CAP. ,FXO,CER 01:0.OOIUF.20 •• 6000v 72982 8486KVXSTOI02M 
CAP. ,FXD,CER OI,0.00IUF.20',40ooV S6289 33C325 
CAP. ,FXD,CER 01 :O.Olor .+I00-0\. IOOOV 56289 33C29A7 

CAP . , FXD,CER DI:0. ooIUF,20\.600OV 72982 84861CVX5'ro102101 
CAP. ,FXO,CER OI:O .001UF,20',30ooV 56289 SSC1S3 
CAP. ,FXO.CER DI:0.00IOF,20'.4000V S6289 3JC32S 
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C1255 28J-O.279-00 8010100 83.29999X CAP . ,FXD,C!R OI.O.OOIUF,.20',300OV 56289 55C153 

C1.2551 .283-0.271-00 XB03049.2 CAP.,FXD,C!R OI.0.00lur,20',4000V 56289 llC3.2S 

el.257 281-0513-00 CAP. ,PXD.CER Dl • .27pr,./-5 .4PF, 500V 72982 301-000P2G0270M 

C1258 290-0164-00 CAP. ,FXD,!LCTLT.IUF,.SO-10',150V 56289 300105F1508A2 

C1264 29D-0164-00 8010100 BJ29999 CAP. , FXO,!LCTLT.IUF,.SO-10',150V 56289 JODI05F1508A2 

e1264 290-0766-00 8J30ooo CAP. , PXD,ELCTLT.2. 2U1,+50-10',160V 56289 S020232 

Cl266 281-0S11-00 CAP. , PXD,CER Dl.27PP,./-S.4PF,SOOV 72ge2 301-OOOP2G0270M 

el268 28J-0279-00 8010100 B329999X CAP. , FXD,C£R Dl:0.001UF,20' ,lOOOV 56289 55C15J 
e12681 28J-0271-oo XB030492 CAP . , FXD,CER DI.0.00IUF,20',4000V 56289 JJCJ25 
C1269 28J-0082-00 8010100 8J29999X CAP . ,FXO,CER DI.0.OIUF,+80-20\,4000v S6289 112e29 

e1275 281-054J-OO 8010100 8099999 CAP . ,PXD,CER DI. 270PF,10\,5OOV 72982 J0105SX5P271K 

C1275 281-0589-00 B100oo0 8J29999 CAP. ,FXO,etR Dl.170PF,5' ,500V 72982 J010002:5Dl71J' 

C1275 281-0638-00 B3JOOOO CAP . ,FXD,CER DI: 240PF,5', 500V 72982 301000ZSD241J' 

C1276 283-0279-00 8010100 8099999 CAP . ,FXC,CER DII0 .00IUF,20', 3000V 56289 55e1S3 
C1276 283-0261-00 B100000 B329999 CAP . ,FXD,CER DI.O.01UF,20',4000V 56289 51SCU,1 
C1276 283-0034-00 B330000 CAP .,FXD,CER DI:0.OO5UF,20',4000V 56289 41el07A 

e12761 283-0271-00 XBOJ0492 CAP.,FXD,CER OI:0.001UF.20',400OV 56289 33eJ25 

e1310 283-0402-00 X8330000 CAP. , FXD, CER OI:0 .001UP,+60-20'.400OV 56289 080 
ClJ12 283-0402-00 XB330000 CAP. ,FXC, CER DI,0. OOlUP,+8D-20\.4000V 56289 OBO 

C1410 283-0402-00 XB330000 CAP • •  FlID. C£R OI.0.001UF.+8D-20'.400ev 56289 OBO 

C14ll 283-0402-00 XB330000 CAP. ,FXD,CER OI:0.001UF,+80-20'.4oo0V 56289 OBO 

C1412 283-0402-00 XB330oo0 CAP. ,FXC,CER Ol:0. OOIUF ,+8D-20\.4000V 56289 ""0 

C2101 283-0004-00 CAP. ,FXC,CER OI:0.02UF,+80-20\, 150V 72982 855-558-Z5V0203Z 
C2109 283-0003-00 CAP. ,FXD,CER Ol.O.OlUF ,.aD-20\,IS0V 72982 8SS-558Z5U-I03Z 

C2112 28]-0077-00 CAP. , FXD.C£R DI:J30PF,S\,SOOV 56289 40C'94A3 

C2115 290-0534-00 CAP.,FXD.ELCTLT.lUF,20\,]5V 56289 1960105XOOJ5HA1 

e2U7 290-0534-00 CAP . ,FlCD, ELCTLT, 1UF, 20\ . JSV 56289 196D105XOOJ5HAl 

C2U9 290-0534-00 CAP • •  FlCD, £LCTLT. lUF, 20\ , ]5V 56289 196D105X0035HAl 

C2121 28]-0594-00 CAP • •  FXO.MlCA O.O.OOlUF,l'.l00V 00853 015lF102FO 

C2135 285-0698-00 CAP. ,FXO,PLSTC:0. 0082UF,5\.10OV 56289 410P62251 

e2140 28]-010J-00 CAP. ,Fxc,CER Dt,180PF , 5 ' ,SooV 56289 4OC638 

e2144 281-0544-00 CAP. ,FXD,CER OI,5 .6PF,10\, 500V 72982 301-DOOCOH05690 

e2145 290-05]4-00 CAP. ,FXO,ELCTLT. 1OF. 20'. 35V 56289 196D105XOO3SHA1 

C2155 283-0103-00 CAP. ,FXO,CER 01 : 180PF, 5\ , 5ODV 56289 40C6]8 

C218] 283-0032-00 CAP. ,FXD,CER OI: 470PF ,5\. 500V 72982 831-500Z5D471J' 

e2185 28]-0004-00 CAP. ,FXD, CER OI:0. 02UF,.80-20\,150V 72982 8S5-558-Z5V0203Z 
C2214 283-0032-00 CAP • •  FXD, CER DI .470PF, 5\.SOOV 72982 831-500ZS0471J' 

e2242 283-0000-00 CAP.,FXD.CER DI:0.ODIUF ,+100-o\,500V 72982 8Jl-516E102P 

el244 283-0004-00 CAP. ,FXO,CER DII0.02UF, +80-20\, 150V 72982 855-558-Z5V0203Z 

C2255 283-0000-00 CAP.,FXD.CER DI,0.001UF ,+1OO-0\,SOOV 72982 831-516EI02P 

e2281 283-0054-00 XB140oo0 CAP . •  FXO,CER OI : 150PF, S\,2ooV 72982 8SS-535U2J'15lJ' 

CRl. lS2-o141-02 SEMlCOND OEVlCE,SILICON,30V,150MA 07910 1«41S2 

CRl7 152-0141-02 SEMlCOND OEVlCE :SILlCON.30V.lS0MA 07910 IN4152 

CRJ3 152-0141-0 .. SEHICOND OEVlCE ,SILlCON,JOV,lS0MA 07910 IN4152 

"'" 152-0141-02 BOI0100 8159999X SEHlCOND DEVlCE,SILlCON.Jov.1S0MA 07910 11'4152 

CR44 152-0141-02 )(8160000 SEHlCOND DEVlCE' SILlCON,30v, 150MA 07910 IN41S2 

CR48 152-0141-02 XB160000 SEMlCOND DEVlCE :SILICO� , 30V,150MA 07910 IN4152 

CII:84 lS2-0333-00 SEHlCOND DEVlCEISILlOON , 55v, 200MA 80009 lS2-0333-00 
CRB5 152-03]3-00 SE!UCOND DEVICE : SlLICON, 55v, 200MA 80009 152-0333-00 

em 152-0141-02 SatlCOND DEVlCEISILlOON,]OV,lS0MA 07910 IN4152 

CR124 152-0141-02 SE>!ICOND OEVlCE:SlLlCON,3OV,150MA 07910 LN41S2 

CR125 152-0141-02 SEM.lCOND DEVICE ,SILICOII, 3ev , 150MA 07910 IN4152 

lOption 4 only. 
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CR126 152-0141-02 SEMlCOND DEVICE'SILlCON, 30V,IS0MA 07910 11'14152 
01.130 152-0141-02 SEMICOND OEVICE,SILlCON.30V.150MA 07910 IN41S2 
au" 152-0141-02 SEMlCOND DEVlCE ;SILlCON,30V,150� 07910 11'14152 
CRISS 152-0141-02 S&.'1ICOND OEVlCE' SILlOON, 30V, 150MA 07910 11'14152 
01.160 152-0141-02 SEMICOND DEVICE,SILlCON,30V, 150MA 07910 IN4152 

em. 152-0141-02 SEMlCOND OEVIC£,SILICON, 30V, 150MA 07910 IN41S2 
01.341 1S2-0141-02 SEMlCONO DEVICE' SILICON, lOV,150MA 07910 1N41S2 
01.349 152-0141-02 SEMICOND DEVICE ;SILlOON,30V, 150MA 07910 11'14152 
0.460 152-0269-00 SEMICOND OEVlCE 'SILIOON,VAR VCAP .,4V,33PP 80009 152-0269-00 
CR461 152-0269-00 SEHlCOND DEVICE,SILlCON,VAR VCAP .,4V, 33PF 80009 152-0269-00 

CR4" 152-0141-02 SDUCOND OEVlCE ,SILlCON,30V, IS0MA 07910 11'14152 
CRSJO IS2-01S3-00 SEMICOND OEVICE ,SILICON,15V,50�� 80009 152-0153-00 
CRSJl 152-0,41-02 SEHICOND OEVICE :SILlOON,30V,IS0MA 07910 IN4152 
CRSJ2 152-0141-02 SEMICOND OEVICE ' SILlOON ,30v, IS0MA 07910 11'14152 
CRS33 152-0153-00 SEMICOND DEVICE ,SILICON,ISV,SOHA 80009 152-0153-00 

CRS43 152-0141-02 SEMICOND DEVICE:SILICON,30V, IS0HA 07910 11'14152 
CRS .. 152-0141-02 SEMICOND OEVlCE,SILICON,30V,IS0MA 07910 IN41S2 
CRS<9 152-0153-00 SEHICOND OEVICE : SILlCON,lsv, SOMA 80009 152-0153-00 
CR621 152-0141-02 SEMICONO OEVlCE,SILICON,30V, 150MA 07910 IN4152 
01.622 IS2-0141-02 SEHICOND DEVICE :SILlCON,30V, IS0MA 07910 IN41S2 

01.6)5 152-0141-02 SEHICOND DEVlCE ,SILlCON , 30V,IS0MA 07910 11'14152 
CR .. 1 152-0141-02 SEHICONO DEVICE:SILlCON,30V,IS0MA 07910 IN41S2 
CR672 152-0141-02 SEHICOND DEVICE:SILIOON,30V, 150MA 07910 IN41S2 
CR£74 152-0141-02 SEMICOND DEVICE:SILICON,30V, 1S0MA 07910 IN41S2 
CR676 152-0141-02 SEMICONO DEVICE'SILIOON , 30V,IS0HA 07910 IN41S2 

CRe06 lS2-0488-00 SEMICONO DEVlCE:SILICON,20OV, 1500MA 80009 152-0488-00 
CRBOB 1S2-0488-00 S£MlCOND OEVICE :SILICON ,20OV, 1500MA 80009 152-0488-00 
eMll 152-0406-00 S£MlCOND OEVlCE,SILICON,200V,3A 80009 152-0406-00 
CRB20 IS2-0423-00 SEMlCOND OEVlCE:SILICON,400v,3A 04713 11'5000 
CRB21 152-0423-00 SEHIOOND O�VICE:SILICON,400V,3A 04713 IN5000 

CRB52 152-0141-02 SEMlCOND DEVICE,SILICON,30v, 150MA 07910 1N41S2 
CRB61 152-0141-02 SEMIOlNO DEVICE:SILIOON,30V, IS0MA 07910 1N41S2 
CRB67 IS2-0061-00 SEMICOND DEVlCE ;SILICON,175V. 100MA 80009 152-0061-00 
CRa68 IS2-0061-00 SEMICOND DEVlCE:SILICON.175V,100MA 80009 152-0061-00 
CRB75 152-0066-00 SEMICONO OEVIC£ :SILlCON,400V, 7S0MA 80009 1S2-0066-00 

CRB83 152-0141-02 SEMICONO DEVlCE ,SILICON , 30V, 150MA 07910 11'14152 
eM85 152-0141-02 SEMICOND DEVICE 'SILlCON , 30V, 1S0MA 07910 11'14152 
eM" 152-0141-02 SEMlCOND DEVICE,SILICON, 30V,150MA 07910 IN4152 
CRB91 lS2-0141-02 SEMlCOND DEVICE,SILICON,30V, IS0MA 07910 IN41S2 
CRB94 IS2-0141-02 SEMICOND DEVICE :SILlCON,)OV, 150HA 07910 1�152 

eM95 lS2-0141-02 XB200000 SEMlCOND OEVlCE:SILICON , 30V,IS0HA 07910 1N41S2 
eM" 152-0141-02 SEMlCOND DEVICE :SILlCON.30V, 150HA 07910 IN41S2 
CR90) IS2-0066-00 SEMIOOND DEVICE'SILIOON,400V,750MA 80009 1S2-0066-00 
CR920 lS2-0141-02 S&''1ICOND OEVICE ,SILIOON,30V, 150MA 07910 1N4152 
CR924 IS2-oo61-00 SEMICOND DEVICE'SILIOON,17SV,100MA 80009 IS2-0061-00 

CR92S 152-0061-00 SEMlCOND DEVICE, SILlCON,17SV, 100KA 80009 1S2-0061-00 
CR93S 152-0066-00 SEMIOlND DEVlCE,SILICON,400V,7S0MA 80009 IS2-0066-00 
CR941 1S2-0141-02 SDtICOND DEVICE,SILICON,30V, IS0MA 07910 IN41S2 
CR9S0 1S2-0141-02 SEMlOOND DEVICE:SILICON,30V, IS0MA 07910 IN4152 
=>51 1S2-0141-02 SEMlCOND DEVICE'SILICON, 30V , 1S0M!\. 07910 IN4152 

CR952 1S2-0141-02 SEMICOND DEVlCE'SILICON,30v, 1S0MA 07910 1N4152 
CR9S8 IS2-0066-00 SEMICONO DEVICE ,SILlCON,400V,7S0MA 80009 152-0066-00 
CR961 152-0141-02 SEMICOND DEVICE,SILlCON,30V, IS0HA 07910 IN41S2 
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Tektronix Serial/Model No. Mlr 
Ckl No. Part No. Ell Oscont Name & Oescription Code Mfr Part Number 

eR97) 152-0061-00 X8050000 S��ICOND OEVICE :SILlOON,175V, 100HA 80009 152-0061-00 
CR980 152-0141-02 SEHICONO DEVICE ,SILlCON.30V,150HA 07910 IN4152 
CR981 152-0141-02 SEHICONO OEVICE'SILlCON.30v,150MA 07910 IN4152 
CR989 152-0066-00 SEHICONO OEVlCE 'SILlCON,400V,750MA 80009 152-0066-00 
CRI021 152-0141-02 SElUCONO OEVlCE'SILICCN,30v,150MA 07910 1N4152 

ClU023 152-0141-02 SElUCOND OEVICEISILlCON.30V.150� 07910 IN4152 
CRI024 152-0141-02 SE:>!ICOND OEVlCE'SILIOON.3OV,150� 07910 lN4152 
CJU026 152-0141-02 SEKICONO O�ICE ,SlLlCON.30V.150MA 07910 1N41S2 
CItl028 152-0141-02 SEMIOOND OEVICE,SlLlCON.30V,150MA 07910 IN41S2 
CRl1l5 152-0153-00 SD'l.ICOND DEVICE,SILlCON.15V.50MA 80009 152-0153-00 

CRl215 152-0141-02 SEMlOOND O�lCE' SILICON.30V,150MA 07910 1N4152 
CR1216 152�0141-02 XB150000 SEMIOONO OEVlCE 'SILlCON,30V, 150MA 07910 IN4152 
CR1232 152-0409·00 SEMICONO OEVlCE :SILlCON. 12.0ooV,5MA 83003 VG12x 
CR1244 152-0333-00 SEMlCONO DEVlCE ,SILlOON,55V,200HA 80009 152-0333-00 
CR1253 152-0242-00 B010100 B329999X SEMICONO OEVlCE ,SILlCON.225V.200HA 12969 NDP)41 

CR1254 152-0242-00 BOI0100 B329999X S�OONO DEVICE'SILICON,225v,200MA 12969 NOP341 
CItl255 152-0242-00 8010100 8329999X SEMIOONO DEVICE,SILlCON.225V,200MA 12969 NOP341 
CRl258 152-0242-00 SEMIOONO DEVICE,SILIOON.22SV.200HA 12969 NOPl41 
CR12621 152-0586-00 XBl30oo0 SEHlCONO OEVlCE :SILICON,60OV.SOOMA 14936 RGP10J 
CItl2631 152·0586-00 X8330000 SEMlCONO DEVlCE:SILlOON.600V,500HA 14936 RGP10J 

CRl264 152-0242-00 SEMIOONO OEVICE ,SILlOON.225V.200HA 12969 NOP341 
CR1268 152-0242-00 8010100 B329999x SEMICONO OEVlCE:SILIODN.225V, 200MA 12969 NOP341 
CIU269 152-0242-00 8010100 8l29999X SEMICONO OEVlct ,SILICON,225V.200HA 12969 NDPl41 
CR1270 152-0242-00 8010100 8329999X SEMlCOND OEVICE:SILlCON,225V, 200HA 12969 NOPl41 
CRUll 152-0242-00 XB330000 SEMICONO DEVlCE:SILICON,225V.200HA 12969 NDP)41 

CJU3lS 152·0242-00 X8330000 SEMlCOND DEVlCE :SILlCON,22SV,200MA 12969 NDPJ41 
CR1317 152-0242-00 XB330oo0 SE:>!ICOND 0EV1CE,SILICON.225V.200MA 12969 WP341 
CR14ll 152-0242-00 )(8330000 SEMICONO DEVlct, SILICON,225V.200MA 12969 NDP341 
CRl41S 152-0242-00 )(83JOOoo SEHIOONO DEVICE :SILlOON.225V. 200HA 12969 NOPJ41 
OU417 152-0242-00 XB330000 SEMleot.."D DEVlCE:SILlCON.225V, 200� 12969 NDPJ41 

CR2124 152-0141-02 SEMICOND DEVICE:SILICON.JOV.150HA 07910 1N4152 
CR2125 lS2-0141-02 .SDIIOOND DEVICEISILICON,30V.150MA 07910 1N4152 
CR2127 152-0141-02 SEMICOND O£VICE:SILlCON.30v,150�A 07910 1N4152 
CR2140 152-0141-02 SEHlCONO DEVlCE: SILlCON.JOV,150MA 07910 IN4152 
02141 152-0141-02 SElUCOND DEVICE:SILICON,30V,150HA 07910 IN4152 

CR2142 152-0141-02 SEMICONO OEVICE,SILICON,30V,150HA 07910 IN4152 
CR2145 152-0141-02 SElUCONO DEVlCE 'SILIOON,lOV,150HA 07910 IN4152 
CR2146 152-0141-02 S��ICOND OEVlCE' SILlCON.30V,150HA 07910 IN4152 
02156 152-0141-02 SEMIOOND DEVlCE ,SILlOON,JOV.150MA 07910 IN4152 
012157 152-0141-02 SEKIOOtm DEVICE: SILJODN , JDV. 150HA 07910 IN4152 

CR2162 152-0141-02 �.ICOND DEVICE, SILlOON,JOV.150HA 07910 IN4152 
CR216J 152·0141-02 SEMlCOND DEVlCE :SILlCON.JOV, lSOMA 07910 IN41S2 
CR2166 lS2-0141-02 5&�OO�'O OEVlCE:SILlCON, 30v,150MA 07910 IN4152 
CRl167 152-0141-02 SEMICONO DEVICE:SILlCON,JOV, 150MA 07910 1N4152 
CR2170 152-0141-02 SEMlOOND DEVlCE :SIL1CON.JOV. 150MA 07910 1N4152 

CR2171 152-0141-02 SEMlCONO DEVlCE :SILIOON,30V,150MA 07910 1N4152 
CR2174 152-0141-02 SEMlCOND OEVICE ,SILlCON. JOV.150�A 07910 1N4152 
CR2175 152-0141-02 SEHICOND DEVICE,SILlCON,30V, 150HA 07910 IN41.52 
CR2192 152·0141-02 SEMICOND DEVICE :SILICON, JOV , 150HA 07910 IN4152 
CR219J 152-0141-02' SEMlOOND DEVICE ,SILlCON,JOV,150HA 07910 IN4152 

CR2196 152-0141-02 SF."IICOND �CE:SILICON,)OV,lSOHA 07910 IN4152 
CR2198 152-0141-02 SEMlCOND DEVlCE:SILICON,3DV.150HA 07910 lN4152 
CR2226 152-0141-02 SEHlCONO DEVlCE:SILlCON,3OV.150MA 07910 1N41S2 

1Option 4 only . 
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R.pl.cubl. E�trlc.1 Pant-7803/R 

Tektronix Serial/Model No. Mlr 
Ckt No. Part No. Ell Osconl Name & Description Code Mfr Part Number 

CR2335 

"'''' 

CR2366 152-0333-00 XB270oo0 SEHlCOND DEVICE,SILIOON,55V, 200MA 80009 152-0333-00 

OL400 119-0288-02 DELAY LINE,ElEe. 80009 119-0288-02 

OS1001 150-0121-02 LAMP .CARTRIDGE'�, 5V ,60MA 80009 150-0121-02 
051090 150-0047-00 LAMP,INCAND,6.3V,0.2A 08806 398 

051091 150-0047-00 LI\MP, INCAND ,6.3V ,0.2A 08806 398 
0$1092 150-0047-00 LAMP,INCAND,6.3V,O.2A 08806 ". 
051270 150-0030-00 XB330000 LAMP,GLOW,NEON,T-2,60 ro 90 VOL'" 08806 A2B-T 

051271 150-0030-00 )(8330000 LAHP,GLOW,NEON,T-2,60 ro 9D VOLTS 08806 A2B-T 
0$1272 150-0030-00 XB330000 LAMP, GLOW, NEON, T-2 ,60 ro 90 VOLTS 08806 A2B-T 
051273 150-0030-00 XB330000 LAMP,GLOW: NEON,T-2 ,60 ro 90 "'L'" 08806 A2B-T 

0$1274 150-0030-00 )(8330000 LAMP,GLOW'NEON,T-2,60 ro '0 VOL'" 08806 A2B-T 

"' .. 159-0021-00 FUSE,CAR'I'RlDQ; , 3AG, 2A. 2S0V ,FAST-BLOW 71400 AGe , 
FB55 159-0083-00 FUSE,CARTRlDGt , 0 . lSA, 250V,FAST-BLOW 71400 ACe 15/100 
FlOOO 159-0026-00 FUSE.CARTRIDGE:3AG,3.2A,125V,stoW-BLOW 11400 �.ox 3 2/10 

'1 131-0767-02 BOI01oo 8039999 CONNECTOR, RCPT, : 76 COt-"'t'AC't' 80009 131-0767-02 
'1 131-0767-08 8040000 CO�CTOR,�T,:PLUG-IN CKT 80,70 roNTACT eoo09 131-0767-08 
" 131-0767-02 BOI0I00 B039999 CONNECTOR,RCPT, :76 CONTACT eoo09 131-0767-02 
" 131-0767-08 8040000 CONNJX::'l'(lR,RCPT, :PLUG-IN CKT 80,70 CONT>er 80009 131-0767-08 
J3 131-0767-00 B010100 8039999 COt<."NECTOR,RCPT, :76 CONTACT .0009 131-0767-00 

J3 131-0767-07 8040000 COm:ECTOR,RCPT, :PLUG-IN CXT 80,70 COt-"'t'AC'T 80009 131-0767-07 
". 131-1003-00 comlECTOR BODY, : CXT CD HT, 3 "'"'''' 80009 131-1003-00 
'" 131-1003-00 CONNEC'roR BODY" exT CD "',3 ,- 80009 131-1003-00 
J401 131-1003-00 CONNECTOR BODY , :  exT CD "',3 '''' ... .0009 131-1003-00 
"09 131-1003-00 �R BODY. ,CJC:T CD "',3 '''''''' 80009 131-1003-00 

J431 131-1003-00 CONNECTOR BOOY, :  exT CD HT,3 ,- 80009 131-1003-00 
J503 131-1003-00 C'ONm!CTOR BODY, 'CXT CD MT, 3 '''''''' 80009 131-1003-00 
,SO. 131-1003-00 roNNEC'I'OR BODY, :CXT CD HT,3 ,- 80D09 131-1003-00 
J601 131-1003-00 CONNECTOR BODY , :  CKT CD MT, 3 '''''''' 80009 131-1003-00 
J603 131-1003-00 CONNttTOR BODY" exT CD HT, 3 '''''''' 80009 131-1003-00 

J629 131-0955-00 CONNECTOR, !!CPT, 'BNe,FEMALE , W/HARQWARE 05091 31-279 
J649 131-0955-00 CONNECTOR, RCPT, ,BNe,FEMALE, W/HARDWARE 05091 31-279 
J679 131-0955-00 CONNECTOR,RCPT,:BNC,FEHALE,W/HARl>WARE 05091 31-279 
Jl047 131-0955-00 CONNECTQR.:RCPT, : BNC,FEHALE,W/HAROWARE 05091 31-279 
JI049 131-0955-00 CONNECTOR, RCPT, ,BNe,FEMALE, W/HARDWARE 05091 31-279 

Jl050 131-0955-00 romreCTOR, RCPT, : BNe, FDIAU: , W/HARDWARE 05091 ll-279 
J1132 1ll-1003-00 CONNECTOR BODY , :  CKT CD MT, 3 ,- 80009 131-1003-00 
J1l32 131-1003-00 CONNECTOR BODY,: CXT CD MT, 3 '''''''' 90009 131-1003-00 

J2138 131-1003-00 CONNEC'l'OR BODY, :CKT CD MT. J PRONG 80009 131-1003-00 

J2139 131-1003-00 CO�R BODY, .CKT CD HT, J "'" .. '000' 131-1003-00 

J2192 131-1003-00 CONNEC'l'OR BODY, : CXT CD I'JT, 3 '''''''' 80009 131-1003-00 
J2296 131-1003.,.00 CONNEC'l'OR BODY, :  CKT CD MT, 3 '''''''' 90009 131-1003-00 

,.,5 109-0707-00 COl:L,RF: 150NH 80009 108-0707-00 

W5 276-0528-00 SHIElDING BEAD" O.ltIH BODO' 276-0528-00 
L479 276-0528-00 SHIELDING BEAD , : O . lUH '0009 276-0528-00 
Ll098 109-0605-00 COl:L. 'l'\lBE DEFLE: Y AXIS ALIGtmNT .0009 108-0605-00 

L1099 1 109-0647-00 COl:L,RF: TRACE RO'l'ATl:ON 80009 108-0647-00 

L1222 108-0646-00 B010100 B149999 COIL,RF:80UH 90009 108-0646-00 

lPurnilhed •• • unit with OtAOO . 
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Replaceable Electrical P.rts-7603/R 

Teklronix Serial/Model No. MIr 
Ckl No. Part No. Elf Dscon! Name & Description Code Mfr Par! Number 

Ll222 108-0422-00 8150000 COIl., RF: 80UM 80009 108-0422-00 

L228J 108-0J31-00 COIL,RF , 0 . 75UH 80009 10S-oJ31-00 

..." 108-0245-00 XB1JOOoo COIL,RF , 1 . 9UH 80009 10S-0245-00 

LR19J 10S-0604-00 BOI0100 B129999 COIL,RF :J.2t1H 80009 108-0604-00 

UU" 108-0245-00 B13OO00 COIL,RF : J . 9UH 80009 108-0245-00 

UU9S 108-0604-00 BOlOlOO 8l'29999 COIL,RF : J . 2UH SOO09 10S-0604-o0 
LR195 10S-0245-00 BlJOOOO COIL,RF , J . 9UH SOO09 10S-0245-00 

UU9B 108-0604-00 BOI0100 8129999 COIL,n-, J .2UH SOO09 10S-0604-OO 

LR198 108-0245-00 81JOOOO COIL,RF : J . 9UH 80009 108-0245-00 

LR47J 108-0715-00 COIL,RF,255NH 80009 108-0715-00 

LR479 108-0715-00 COIL,RF, 255NH 80009 108-0715-00 

LR482 108-0 31-00 COIL,RF , O .75UM 80009 108-oJJ1-o0 

''0 131-0589-00 XB160000 OONTACT,ELEC ,0.46 INCH LOI«: 22526 47350 

Q90A,B 151-0232-00 TRANSISTOR:SILlOON,NPN,OUAL 80009 151-0232-00 

Q10S 151-0199-00 TRANSISTOR'SILlCON,PNP 27014 sT65038 

Q132 151-0199-00 TRANSISTOR:SILlOO�,PNP 27014 ST65038 

QIJ7 151-0223-00 TRANSISTOR,SILlCON,NPN 80009 151-0223-00 

Q142 151-0199-00 TRANSISTOR:SILlOON,PNP 27014 5'1'65038 

Q147 nl-0223-oo TRANSISTOR,SILlOON,NPN 80009 151-0223-00 

Q150 151-022J-00 TRANSISTOR,SILlCON,NPN 80009 151-0223-00 

Q162 1.51-0199-00 TRANSISTOR, SILICON, PNP 27014 51'650)8 

Q167 151.-022J-00 TRANSISTOR,SILlCON,NPN 80009 151-0223-00 

Q236A,B 151-0232-00 TRANSISTOR:SILICON,NPN,OUAL 80009 151-0232-00 

Q238 lS1.-0190-00 TRANSIS'l'OR'SILlOON,NPN 80009 151-0190-00 

Q242 151-0221-00 TRANSISTOR:SILIOON,PNP 80009 151-0221-00 
Q252 151-0221-00 TAANSISroH, SILICON, PM' 80009 1�1-0221-00 

Q314 151-0190-00 TRANSISTOR,SILlCON,NPN 80009 151-0190-00 

(1334 151-0190-00 TRANSISTOR:SILlOON,NPN 80009 151-0190-00 

Q3J6 151-0190-00 TRANSISTOR: SILICON , NPN 80009 151-0190-00 

12344 151-0221-00 TRANSISTOR'SILICON ,PNP 80009 151-0221-00 

Q346 151-0221-00 TRANSISTOR:SILICON,PNP 80009 151-0221-00 

"'" 151-0301-00 TRANSISTOR, SILICON, PNP 04713 2N2907A 

"'" 151-0301-00 TRANSISTOR, SILICON ,PNP 04713 2N2907A 

"'" 151-0190-00 TRANSISTOR:SILlOON,NPN 80009 151-0190-00 

Q539 151-0220-00 TRANSISTOR'SILlOON,PNP 80009 151-0220-00 

Q547 151-0220-00 TRANSISTOR,SILlCON,PNP 80009 151-0220-00 

0551 151-0103-00 TRANSISTOR,SILICON,NPN 04713 2N2219A 

05" 151-0103-00 TRANSISTOR,SILlCON,NPN 04713 2N2219A 

Q558 151-0270-00 BOI0I00 B029999 TRANSISTOR: SILICON ,PNP 80009 151-0270-00 

Q558 151-0406-00 8030000 TRANSISTOR'SILICON,PNP 80009 151-0406-00 

12560 151-0347-00 TRANSISTOR,SILICON,NPN 80009 151-0347-00 

Q578 151-0270-00 BOI0100 8029999 TRANSISTOR'SILICON,PNP 80009 151-0270-00 

Q578 151-0406-00 B030000 TRANSISTOR: SILICON,PNP 80009 151-0406-00 

Q580 151-0347-00 TRANSISTOR,SILICON,NPN 80009 151-0347-00 

0606 151-0221-00 TRANSISTOR:SILlCON,P�T 80009 151-0221-00 

06" 151-0221-00 TRANSISTOR,SILICON,PNP 80009 lSl-0221-00 

06>0 151-0220-00 BOI0100 B285249 TRANSISroR iSI LICON, PNP 80009 151-0220-00 

06>0 151-0221-00 B285250 TRANSlSTOR,SILlCON,PNP 80009 151-0221-00 

0631 151-0190-00 TRANSISTOR:SILlCON,NPN 80009 151-0190-00 

06" 151-0190-00 TRANSISTOR'SILlCON,NPN 80009 151-0190-00 

06<0 151-0220-00 TRANSISTOR,SILlCON,PNP '0009 151-0220-00 

0662 151-0190-00 TRANSISTOR, SILICON ,NPN 80009 lSl-0190-00 
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Repleceable Eleclrlca' Partl-7603/R 

Tektronix Serial/Model No. Mlr 
Ckt No. Part No. Ell Oscont Name & Description Code Mfr Part Number 

06'6 IS1-0190-00 TRANSISTOR,SILICON,NPN 80009 1Sl-0190-00 

06" 151-0188-00 TRANSISTOR:SILICON,PNP 01295 2N3906 

"'" 151-0223-00 TRANSISTOR,SILICON,NPN 80009 151-0223-00 

"''' 151-0223-00 TRANSISTOR:SILICON,NPN 60009 151-0223-00 

",35 151-0334-00 TRANSISTOR:SILICON,NPN 80009 151-0334-00 

"'SO 151-0337-00 TRANSISTOR:SILICON,NPN 80009 151-0337-00 

"''' 151-0276-00 TRANSISTOR:SILICON,PNP 04713 2N5087 

"''' 1S1-0347-00 TRANSISTOR:SILICON,NPN 60009 151-0347-00 

""" 151-0347-00 TRANSISTOR:SILICON,NPN 80009 151-0347-00 

""" 151-0347-00 TRANSISTOR,SILICON,NPN 80009 151-0347-00 

"''' 151-0279-00 8010100 8309999 TRANSISTOR,SILlCON,NPN 80009 151-0279-00 
"''' 151-0407-00 8310000 TRANSISTOR:SILICON,NPN 80009 151-0407-00 

""" 151-0336-00 8010100 8193849 TRANSISTOR,SILlCON,NPN 80009 151-0336-00 

"''' 151-0487-00 8193850 TRANSISTOR,SILlCON,NPN,SEL FROM 2N3773 80009 151-0487-00 
Q876A,8 151-0232-00 TRANSISTOR,SILICON,NPN, OUAL 80009 151-0232-00 

Q686A,B 151-0232-00 TRANSISTOR:SILICON,NPN, DUAL 80009 151-0232-00 

""" 151-0228-00 TRANSISTOR,SILlCON,P��, SEL FROM 2N4888 80009 151-0226-00 
"'00 151-0347-00 TRANSISTQR,SILICON,NPN 80009 151-0347-00 

"'OJ 151-0336-00 8010100 8193849 TRANSISTQR:SILICON,NPN 80009 151-0336-00 

",OJ 151-0487-00 8193850 TRANSISTOR:SILlCON,NPN,SEL FROM 2N3773 80009 151-0487-00 

"''' 151-0292-00 TRANSlSTOR:SILlCON,NPN 80009 151-0292-00 

"''' 151-0292-00 TRANSISTOR:SILlOON,NPN 80009 151-0292-00 
",10 151-0292-00 TRANSISTOR:SILlCON,NPN 80009 151-0292-00 
Q919A,8 151-0232-00 TRANSISTOR,SILlCON,NPN,OUAL 80009 151-0232-00 

"''' 151-0347-00 TRANSISTOR,SILlCON,NPN 80009 151-0347-00 

",'1 151-0260-02 TRANSISTOR,SILlCON,NPN 04713 2N5859 
Q9" 151-0331-00 8010100 8193849 TRANSISTOR:SILlCON,NPN 80009 151-0331-00 
Q9" 151-0487-00 8193650 TRANSISTOR,SILlCON,NPN,SEL FROM 2NJ773 60009 151-0461-00 
gi36A,8 151-0232-00 TRAtlSISroR, SILICON, »PN, DUAL 80009 151-0232-00 
Q94]A,B 151-0232-00 TRANSISTOR'SILlCON,NPN,OUAL 80009 151-0232-00 

"''' 151-0134-00 TRANSISTOR:SILlCON,PNP 800" 151-0134-00 

0"56 151-0260-00 TRANSISTOR:SILlCON,NPN 80000 151-0260-00 
Q958 151-0331-00 8010100 8193849 TRANSISTOR'SILlCON,NPN 60009 151-0337-00 
"'58 151-0487-00 8193850 TRANSISTOR,SILlCON,NPN,SEL FROM 2N3773 80009 151-0481-00 
Q964A,8 151-0232-00 TRANSISTOR:SILlCON,NPN,DUAL 80009 151-0232-00 

",85 151-0136-00 TRANSISTOR:SILlCON,NPN 02735 35495 

"''' 151-0337-00 TRANSISTOR'SILlCON,NPN 80009 151-0337-00 
121061 151-0224-00 TRANSISTOR:SILlCON,NPN 07263 2N3904 
121066 151-0224-00 TRANSISTOR:SILlCON,NPN 07263 2N3904 
121070 151-0220-00 TRANSISTOR:SILlCON,PNP 80009 151-0220-00 

121072 151-0220-00 TRANSISTOR:SILlCON,PNP 80009 151-0220-00 
Q1107 151-0190-00 TRANSISTOR,SILlCON,NPN 80009 151-0190-00 
Q1110 151-0188-00 TRANSlSTOR,SILICON,PNP 01295 2N3906 
Q1118 151-0188-00 TRANSISTOR:SILlCON,PNP 01295 2N3906 
Q1128 151-0188-00 TRANSISTOR: SILlCON,PNP 01295 2N3906 

121132 151-0270-00 B010100 B029999 TRANSISTOR,SILlCON,PNP 80009 151-0270-00 
121132 151-0406-00 8030000 TRANSISTOR:SILlCON,PNP 80009 151-0406-00 
121134 151-0347-00 TRANSISTOR:SILlCON,NPN 80009 151-0347-00 
121136 151-0223-00 TRANSISTOR, SILICON, NPN 80009 151-0223-00 
Q1148 151-0188-00 TRANSISTOR'SILlCON,PNP 01295 2N3906 

121152 151-0270-00 B010100 B029999 TRAN8ISTOR:SILlCON,PNP 80009 151-0270-00 
121152 151-0406-00 8030000 TRANSISTOR,SILlCON,PNP 80009 151-0406-00 
Q1154 151-0347-00 TRANSISTOR'SILICON,NPN 80009 151-0347-00 
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121156 151-0223-00 B010100 B090000 TRANSISTOl'tISILICON, NPN 80009 151-0223-00 
121156 151-0195-00 B10ooo0 TRANSIS'l'Ol't,SILICON, NPN 80009 151-0195-00 
121201 151-0126-00 TRANSISTOR'SILIOON,NPN 15818 2N2484 
121206 151-0188-00 TRANSIS'l'Ol't, SILICON, PNP 01295 2N3906 
121214 151-0136-00 TRANSIS'l'Ol't,SILIOON,NPN 027)5 3S495 

121216 151-0140-00 TRANSISTORcSILIOON,NPN 80009 151-0140-00 
121218 151-0140-00 TRANSISTOR,SILICON,NPN 80009 151-0140-00 
122108 151-0223-00 TRANSISTOR.SILIOON,NPN 80009 151-0223-00 
122112 151-0221-00 TRANSISTOR:SILlOON,PNP 80009 151-0221-00 
122138 151-0188-00 TRANSIS'l'OR:SILIOON,PNP 01295 2Nl906 

122153 151-0192-00 TRANSISTOR, SILICON, NPN, SEL FRai MPS6521 80009 151-0192-00 
122159 151-0190-00 TRANSISTOR,SILIOON,NPN 80009 151-0190-00 
Q2215A,B 151-0232-00 TRANSISTOR,SILIOON,NPN,OUAL 80009 151-0232-00 
122223 151-0190-00 TRANSISTOl't,SILICON,NPN 80009 151-0190-00 
122225 151-0188-00 TRANSISTOR:SILIOON,PNP 01295 2N3906 

122229 151-0190-00 TRANSIS�R:SILIOON,NPN 80009 151-0190-00 
122240 151-0190-00 TRANSISTOR'SILICON,NPN 80009 151-0190-00 
02286 151-0188-00 TRANSISTOR,SILICON,PUP 01295 2N3906 
02287 151-0188-00 TRANS IS'l'OR: SI LICON, PNP 01295 2N3906 
122296 151-0188-00 TRANSIS�R:SILIOON, PNP 01295 2N3906 

02299 151-018B-00 TRANSISTOl't,SILlOON,PNP 01295 2N3906 

Rl2 321-0260-00 RES.,FXD,FILH : 4 . 99K OHM, l \ , O . 125w 91637 MFF1B16G49900f' 
Rl. 321-0260-00 RES . ,f'XD,f'IUh4 .99K OIIM, l \ , O . 125W 91637 MFF1B16G499OOF 
R20 315-0103-00 RE S . , FXD,CMPSN:l0K OHK, 5\,O.25W 01121 CBlOl5 
R21 315-0103-00 RES. ,FXD,CMPSN:l0K OHM,5\,O.25W OU21 CB1035 
R2, 315-0122-00 XS160000 RES. ,PXD,CMPSN , 1 . 2 K  OKH, 5 \ , O.25W 01121 CB1225 

"" 315-0510-00 RES. ,FXD,CMPSN,51 OKM,5\,0.2SW 01121 CB510S 
"" 315-0510-00 RES. ,PXD,CMPSN,51 OKM,5\.0.25W 01121 CBSl05 
"31 315-0122-00 RES. ,FXO,CKPSNll.2K OKH.5\,O.25W 01121 CB1225 
"" 315-0682-00 RES. ,PXD,CMPSN.6.8K OHM,5\,O .25W 01121 "",,25 
" .. 315-0.22-00 RES . ,FXO,CMPSN' 1. 21t OHM.5\.0. 25W 01121 CB1225 

"" 315-0122-00 RES . ,FXD,CMPSNll.2K OHM,5\,O.25W 01121 CB1225 
.,. 321-0231-00 RES • •  FXD.f'ILH, 2 .491t OHM, l\,O. 125W 91637 MFFlS16G249.o0F 
.,7 315-0152-00 XB160000 RES . •  FXD,OMPSN,1.5k OHM, S \ , O . 25w 01121 CB1525 
." 315-0152-00 RES. ,FXD,OMPSN: 1 . 5 K  OHM,S\,O.25W 01121 CB152S 
.,. 315-0152-00 RES. ,FXD,CHPSN : l . S K  OKM,5\,0.25W 01121 CB1S2S 

"., 315-0105-00 RES. ,FXD,CMPSN:lM OKM,S\,O. 25W 01121 CBl055 
... 315-0334-00 8010100 B1S9999 RES . , FXO, CHPSN,330K OKM.5\,O.25W 01121 CB3345 
... 315-0152-00 8160000 RES. ,FXD,CMPSN:l.SK OKM.5\.0 .25W 01121 CB1525 
.... 315-0151-00 6010100 8159999X RES.,PXD,CHPSN.150 OHH,5\,O.25W 01121 CB1515 
"" 315-0683-00 8010100 B159999 RES.,PXD,CMPSN,68K OHH, 5 \ , O . 25W 01121 CB6835 

..., 315-0243-00 B16ooo0 RES. ,FXD,CKPSN,24K OHM,5\,O.25W 01121 CB2435 
... , 315-0334-00 8010100 8150000 RES. ,FXD,CMPSN:)30K OHH,5\,O.25W 01121 CB3345 
... , 315-0152-00 B160oo0 RES . ,FXO,CHPSNll.5K OHM,5\,0.25W 01121 CB1525 
... 315-0105-00 8010100 8159999 RES . ,FXO.OMPSN,lM CItM , S \ ,O.2SW 01121 CBl055 
... 315-0104-00 8160000 RES • •  FXD,CHPSN, 100K OHH, 5\,0. 25W 01121 CB1045 

"" 315-0223-00 RES.,FXO.CMPSN:22K OKM.S\,O.25W 01121 CB2235 
"" 321-0193-00 RES.,FXD,FILH.1K OHM,l\,O.125W 91631 MFF1816Gl0000P 
"" 315-0223-00 RES. ,FXO,CHPSN.22K ORH, 5\,O. 25W 01121 CB2235 
"" 321-0193-00 RES • •  FXD,FILM, lK OHH, 1\,O.12SW 91631 MFF1816GlooooF 
"" 315-0410-00 6010100 8129999x RES.,PXD,CHPSN:47 OHH, 5\,O.25W 01121 CB4705 

"" 315-0471-00 B010100 8129999 RES. ,FXD,CKPSN.470 OHM,5\,O.25W 01121 CB471S 
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'so 321-0169-00 81)0000 RES. ,FXD,FILM,562 OKM.1',O. 125W 91637 MFF1816G562ROF 

'57 )15-0682-00 BOI0I00 B129999 RES • •  PXO.CKPSN,6.8K OHM.S' .0. 2SW 01121 C8682S 

'" 321-0266-00 81)0000 RES • •  FXD,FILH:S .76K OHM,l'.0. 12SW 91631 1'!FF1816GS7600F 

'" 3l5-0101-00 RES • •  FXD.CHPSN: I00 OHM,S'.0. 2SW 01121 CBI01S 

'" 3lS-0103-00 8010100 Bl29999 RES • •  FXD,CMPSN. IOK OHM,5'.0.2SW 01121 CBI035 

'" 321-0282-00 8130000 RE S . , FXD,FILH:8.4SK OHM,l'.O.12SW 91637 �1816G84500F 

>6, 31S-0S12-00 RES • •  FXD,CMPSN: S . 1K OHM,S'.0.2Sw 01121 CBS12S 

>6, 315-0103-00 RES. ,FXO,CMPSN,10K OKH,S',0.25w 01121 CBI035 

>6, 315-0102-00 RES • •  FXD,O!PSN:IK OIlM.5'.0.2SW 01121 CBI025 

>6, 3l5-0S12-00 RES • •  FXD, CMPSN'S,lX OHH,5'.0.25W 01121 CB512S 

,,. 315-0510-00 RES .,rXD.CMPsN ,Sl OHH,S.,O.2SW 01121 CBSI05 

'" 315-0222-00 RES . •  FXO.CMPSN:2.2K OKM.S\.0.25W 01121 CB2225 

'" 315-0392-00 8010100 8129999 RES • •  FXD,CMPSN:3.9K OHM,S',0.2SW 01121 CB3925 

'" )15-0362-00 8130000 RES • •  FXD,CMPSN:).6K OKM.S\.0 .2SW 01121 CB362S 

'" 315-0392-00 RES • •  FXD,CMPSN: 3.9K OHM.S'.0.2SW 01121 CB392S 

"" 321-0258-00 RES • •  FXD,FILH,4 .1SK OHM.I\.0. 12SW 91631 MFF1816G41500r 

'" 315-0510-00 RES. ,FXD.CMPSN,51 OHH.,S,.0.2Sw 01121 ca510s 

'" 315-0510-00 RES . •  FXO,CKPSN:Sl 0IIM,S' , O . 2SW 01121 CB5105 

"" 31S-0S10-00 RES . , FXO,CMPSN,51 0HM,S\,O.25W 01121 CB5105 

'" 31S-0471-00 RES.,FXD,CMPSN:470 OR�,S.,O.2SW 01121 CB4llS 

'" 315-0100-00 RES • •  FXD.CMPSN:I0 OHM, 5'.0.2SW 01121 CBl00S 

'" 321-0230-00 RES . •  FXO,PILH : 2 . 43K OHM. 1 ' . 0 . 12SW 91631 MFP1816G24300F 

"" 31S-0910-OO RES. ,PXD,CHPSN:91 OHH,S'.0.2SW 01121 CB9105 

"" 31S-0362-OO RES . •  FXD.CMPSN,3.6K OHH. S',O.25W 01121 CB362S 

'" 321-0202-00 RES. ,FXD.FILH : 1 . 24K OIUot,l'.0. 125W 91631 MFF1816G124ooF 

'" 31S-0102-00 RES . •  FXD. CMPSN: lX OKM.S'.0.2SW 01121 CBI025 

'" 31S-0152-00 RES . •  FXO.CMPSN: l . 5K OHM.5',O.25W 01121 CB1S25 

'" 315-0511-00 RES. ,FXD.OIPSN,510 OHM,5'.0.2Sw 01121 CB5115 

09' 315-0511-00 RES . ,FXD.CHPSN:510 0lL�,5 ' . 0 . 25W 01121 CB511S 

09' 315-0�21-00 RES . •  FXD.CMPSN:220 0fIM.5'.0.25w 01121 CB2215 

.,,, 315-0302-00 RE$ • •  FXD,CHPSN:3K OHH.5'.0.25w Oll21 CB3025 

Rl02A,B 311-1404-00 RES • •  VAR.NONWIR:5K � X 5K OHM.20'.lW 01121 10H901 

., .. 315-010)-00 RES • •  FXO.CMPSN: I0K OHM. S ' . 0 . 2SW 01121 CBI0J5 

Rl05 )15-0412-00 RES • •  FXD, CMPSN:4.7K OHM,S',0.25W 01121 CB4125 

Rl06 315-0213-00 RES • •  FXO. CHPSN: 21K OHM . 5 \ . 0.25w 01121 CB2135 

Rl09 321-0243-00 RE$ • •  FXD. FILM: ] . 32K OHH,I\,0.125w 91631 MFF1816G33200F 

Rl10 321-0091-00 RES • •  FXO,FILH, 100 OKM.l',O.125W 91631 HFF1816GI00ROF 

.,,, 321-0091-00 RES • •  FXO,FILH: l00 OHM,l',O. 12SW 91631 HFF1816GI00ROF 
Rl21 315-0102-00 RES • •  FXO.CMPSN: lK OHM.5'.0. 25w 01121 CBl025 

Rl2< 315-0511-00 RES . ,FXO,CKPSN:SI0 OHM.5'.0.25w 01121 05115 

.,,, 315-0102-00 RES • •  FXD.CMPSN:IK OHM, 5\.0.25W 01121 01025 

"" 315-0102-00 RES • •  FXO,CKPSN:IK OHM.5'.0. 25W 01121 CBl025 

'130 315-0102-00 RE $ . , FXO.CKPSN:IK OHM.5'.0.25w 01121 C!ll025 

Rl12 315-0222-00 RES • •  FXO.CMPSN:2.2K OHM,S'.0. 2SW 01121 CB2225 

Rlll 31S-0102-OO RES • •  FXD.CHPSN: lX OHM. 5\.0.2SW 01121 CBI025 

Rl14 315-0821-00 RES • •  FXD. CKPSN:820 OKM.5'.0. 25W 01121 CB8215 

RlJ5 31S-0123-00 RES. ,FXD.CMPSN,12K OHH,5'.0.25W 01121 CB1235 

Rll6 315-0681-00 RES • •  FXD,CMPSN:680 0IIM.S'.0.2SW 01121 CB6815 

Rl17 315-0221-00 RES • •  FXO,CMPSN:220 OHH.5\. 0.25W 01121 02215 

Rl18 315-0412-00 RES • •  FXD,CMPSN , 4 . 1 K  OHM.5'.0.2SW 01121 CB4125 

Rl" 315-0391-00 RES • •  FXD,CKPSN: 390 0IIM,5',O.2SW 01121 C!l3915 

.,., 315-0122-00 RES • •  FXD,CKPSN:l.2K OHM. S'.0 . 25.· 01121 C!l122S 

Rl42 315-0222-00 RES. ,FXD,CHPSN:2.2K OHH.5'.0.25W 01121 CB2225 
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'l<l 315-0102-00 RES. ,FXD,CHPSN,lK OHM,5',O.2SW 01121 CB1025 

'H' 31S-0821-00 RES. ,FXD,CHPSN:820 QHH,5',O.25W 01121 CB821S 

'H' 31S-0123-00 RES. ,FXD,CHPSN.12K OHM,S',0. 25W 01121 CBl235 

"46 315-0681-00 RES.,FXO,CMPSN,6BO OHM,S',0.25W 01121 CB681S 

"47 315-0181-00 RES. ,FXD,OoIPSN: IBO OHM,S',O.2SW 01121 CB1B15 

"48 315-0472-00 RES.,FXD,CMPSN:4.7K QHM,5',O.25W 01121 CB4725 

"49 315-0100-00 RES.,FXD,CKPSN:10 OHM. 5',O.2SW 01121 CB1OO5 

"'0 315-0103-00 RES. ,FXD,CHPSN:10K OHM, 5',O.25W 01121 CBI035 

"" 315-0101-00 RES . •  "xn,O'IPSN, 100 OHM,S', O. 25W 01121 CB1015 

"54 31S-0223-OO RES . , FXO,CHPSN:22K OHM,5'. O.25W 01121 CB2235 

"55 31S-0391-00 RES . ,FXD,CMPSN:390 OHH,5',0.25W 01121 CB3915 

"57 315-0102-00 RES. ,FXD,CMPSN,lK OHM,5',O.25W 01121 CBI025 

"59 315-0510-00 RES. ,FXD,CMPSN:S1 OHM,S',O.25W 01121 CBS10S 

"'0 315-0391-00 RES. ,FXO,CHPSN:390 OHH,5',0.25W 01121 CB3915 

"61 315-0122-00 RES. ,FXD,CHPSN,1.2K OHH,5',0.25W 01121 CB1225 

"62 315-0222-00 RES.,FXD,CHPSN . 2 . 2 K  OHM, 5',O.25W 01121 CB2225 

"63 315-0102-00 RES. ,rXO,OMPSN:1K OHH,S',O.25W 01121 CB1025 

"64 315-0821-00 RES.,FXI),CMPSN:820 DtL'1.,5',O.2SW 01121 CB8215 

"GS 315-0123-00 RES. ,rxo,CMPSN:12K OHK,S',O.25w 01121 CB1235 

"" Jl5-068�-00 RES. ,FXO,CMPSN:680 ClHH,5',O .25W 01121 CB6815 

"" 315-0472-00 RES . ,FXO,CHPSN:4.7K OHH,5', 0 . 25W 01121 CB4725 

"00 321-1068-02 RES . ,FXD,FlIJoI: SO. 5 OfUoI,O.5',O.125W 91631 MFF1816D50RSOO 

"0' 321-106S-02 RES. ,FXD,FlUoI, 50. 5 OHM,o.5\,O. 125W 91637 MFF1816D50RSOO 

"'0' 321-1068-02 RES . ,FXO, FlUoI: 50. 5 OHM,O.5',O. 125W 91637 MFF1816DSORSOO 

"0' 321-1068-02 RES. ,FXO,FIUh50.5 OHM,O.5', O.125W 91637 MFF18160S0RSOO 

"0' 315-039]-00 RE S . , FXD,CHPSN:39K OHM,5',O. 25W 01121 CB3935 

"09 321-0741-02 RES . ,FXO,FILM:40.9 OHM, O.5',O. 125W 91637 MFF1816D40R900 

"11 322-0197-00 RES . , FXD,FILM : l . 1K OHH,l'.0.25W 91637 MFF1421G11000F 

"U 321-0741-02 RES . , FXD,FILM:40.9 OHM, O.5',O. 125W 91637 MFF1816D40R900 

"H 322-0212-00 RES . ,FXD,FIUt.1.S8K OHH.I',O.25w 75042 CE8'1'O-1581F 

"15 315-0]93-00 RES . , FXD,CMPSN.39K OHM,5',0.25W 01121 CB3935 

"16 321-0741-02 RES . ,FXO,FILM:40.9 OHM,O.5',O.125W 91637 1'!F'F1816040R90D 

"'. 322-0197-00 RES. ,FXO,FILH.l.lK OHM,l',O.25W 91637 MFF1421G11000F 

"''' 321-0741-02 RES . •  FXO,FILH:40.9 OKM,O . 5 ' , O . 125w 91637 �!FF1816D40R90D 

"''' 315-0330-00 RES. ,FXD,CHPSN:33 0HM,5',O.25W 01121 CB3305 

"" 315-03]0-00 RES. ,FXD, CMPSN: 33 otlM, 5', O. 2511 01121 CB3305 

"" 31S-0911-oo RES. ,FXD,CHPSN:910 ORM,5'.0.25W 01121 CB9115 

"" 321-0069-00 RES. ,FXD,FILH:51.1 OHM, I',O.125W 91637 MFF1816G51RlOF 

"" 321-0060-00 RES . , FXD,FlUol:41.2 OHM,l',O.125W 91637 MFf'1816G41R20F 

"'0 321-0236-00 RES • •  FXD,FIU'l:2.8K OHM,n,O. 25W 91637 MFF1816G28000F 

"" 321-0060-00 RES . ,FXO,FILH:41.2 OHH,I\,O.125W 91637 HFFI816G41R20F 

"J4 321-0069-00 RES.,FXO,FILH:51.1 OHM,I',O.125W 91637 HFF1816GSIRlOF 

"J6 315-0911-00 RES . , FXD,CMPSN:910 OHM, 5',O.25W 01121 aJ9115 

"'" 315-0912-00 RES . ,I'XO,CMPSN , 9 .  l.J: 0t0I. 5', 0.2!>W 01121 CJl912S 

".0 323-0149-00 RES . ,FXD,FILH:348 OHM,I' , O . 50W 75042 CECTO-3480F 

"41 321-0212-00 RE S . , FXO,FILH . l .5BK OHM,I',O.12SW 91637 MFF1816G15800F 

"46 315-0331-00 RES. , FXO,CMPSN:330 OHM,5',O. 25W 01121 CB3315 

"'0 323-0149-00 RES . ,FXD,FILHI348 0HM,l', O.50W 75042 CECTO-3480F 

"51 321-0212-00 RES. ,FXD,FILH:l.58K OHM, I'.0.125W 91637 HFF1816G15800F 

"59 321-0069-00 RE S . , FXD,FILH:Sl.1 0HM.1',O. 125W 91637 HFF1816GS1R10F 

"61 321-0069-00 RES.,FXO,FILH,51.1 OHH,I',O. 125W 91637 KFF1816G51R10F 

",01 307-0106-00 RES. ,FXD,CHPSN: 4 . 7  OHM,5',O.25W 01121 �7GS 

"''' 307-0106-00 RES. ,FXD,CMPSN . 4 .  7 atH,5',O.25W 01121 CB47G5 
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.,05 307-0103-00 RES . ,FXD,CKPSN : 2 . 7  OfIM,5\,0. 2SW 01121 CB27GS 
.,07 321-0069-00 R ES . , FXD,FILH,Sl.l aL�,1\,O.12SW 91Ei37 MFF181EiGSIRlOF 
OJ08 321-0069-00 RES. ,FXD,FILH:S1.1 OHM,l\,O. 12SW 91Ei37 MFF181EiGSIRlOF 
.,10 315-0103-00 RES.,FXD,CKPSN:I0K OKK,S\,O.2SW 01lll CBI03S 
OJ12 315-0SEi2-00 RES . ,FXD,CMPSN:5.EiK OHM,S\,O.2SW 01121 CB5Ei25 

OJl< 315-0103-00 RES. ,FXD,CKPSN:10K OHH,S\,O.2sW 01121 CBI03s 
.,15 315-0513-00 RES.,FXD,CMPSN:51X OHM,5\,O.2SW 01121 CB5135 
OJ17 321-0069-00 RES . ,PXO,FIlJ4, 51.1 OtIH,l\ ,O.12sW 91Ei37 HFF1816Gs1RlOF 
OJ19 321-0069-00 RES . , FXD,FILM:sl.1 0HH,1\, O. 12sW 91637 Mf'F181EiGsHUOF 
.,,0 321-02 8-00 RES. ,FXD,FILM:l.82K OKH,1\,0. 12sW 91Ei37 MFF1816G18200F 

OJ" 321-0061-00 RES . ,FXD,FILH:42.2 CHM, 1\,0.12sW 91637 HFF1816G42R20F 
OJ22 315-0101-00 RES. ,FXD,CMPSN:I00 OHM,S\,0. 2SW 01121 CBI01s 
RJ2J 321-0061-00 RES. , FXD,FILM:42.2 OHM,l\,O. 12SW 91637 KFF1816G42R20F 
OJ,. 322-0184-00 RES.,FXD,FILM:806 OHK, l\,O.25W 75042 CEBTO-8060F 
OJ" 321-0061-00 RES • •  FXD,FILH:42.2 0HM, 1\,0. 12SW 91637 HFFI816G42R20F 

.,27 322-0184-00 RES.,PXD,FILM :806 OHH, 1\.0.25W 75042 CEBTO-8060F 
OJ" 321-0061-00 RES. ,PXD,FILH:42.2 OHM,1\,0.12SW 91637 HFFI816G42R20F 
OJ" 315-0101-00 RES. ,FXO,CMPSN:l00 OHH, S\,0.25W 01121 CBI01S 
RJ30 321-0049-00 RES.,FXD,FILH:31.6 OHM,1\,0.12sW 91637 HFF1816G31REiOF 
OJ32 321-0220-00 RES. ,f'XO,FILM. 1 . 91K OHH, 1\,0.12SW 91637 HFFl816G19100F 

OJ33 321-0143-00 RES. ,FXO,FILM:301 OHM.l\.0. 12SW 91637 MI'l'1816G30UtQF 
RJ34 321-0082-00 RES . , FXO,FltM:69.8 OHM.1',0.12sW 91637 MFF1816G69RBOF 
OJ35 321-0049-00 RES . •  FXD,FILM: 31.6 OHK, l\,O.ll5W 91637 HFFI816G31R60F 
OJ" 321-0129-00 RE S . , FXD,FILM:2IS OHH, l\,O. 12SW 91637 MFF1816G215ROF 
OJ37 321-0129-00 RES .,FXO,FILM:215 OKH,1\,O.12SW 91637 �1816G215ROF 

OJ38 321-0069-00 RES. ,FXO.FILH:Sl.1 0HM,1\,O.12SW 91637 HFF1816GSIRlOF 
"39 321-0069-00 RES. ,FXD,FILM:Sl.I OHH,l\,O.12SW 91637 HFF1816GSIRlOF 
OJ'O 321-0214-00 RES. ,FXD.FILM:1.6SK OHM,l\,O.12SW 91637 HFF1816G16500F 
OJU 315-0680-00 RES. ,FXO,CKPSN.68 OHM,S\,0. 25W 01121 CB6805 
OJ" 315-0331-00 RES. ,FXD,CMPSN. 330 OHH, s\,O.2SW 01121 CB331S 

OJ .. 321-0040-00 RES. ,FXO,FILM:25.5 OHM,a,O. 12SW 91637 HFF1816G2SRSOF 
OJ" 315-0561-00 RES. ,FXO,CHPSN:S60 OHM,5\,0.2SW 01121 CBS615 
RJ .. 321-0040-00 RES.,FXD,FltM:2s.s OHM, I\,O.12SW 91637 HFFl816G2SRSOF 
OJ .. 315-0331-00 RES.,FXO,CMPSN:330 OHM,S\,0.2SW 01121 CB3315 
.,,, 315-0680-00 RES. ,FXD,CHPSN:68 OHH,S\,O.2SW 01121 CB680s 

RJSO 321-0214-00 1U:S .  ,FXO,FIU'l: 1 .  6SK OIIM,l\, 0. 12SW 91637 MFF1816G16500F 
OJ52 31S-0430-00 RtS.,FXD,CHPSN:43 OHM,S\.0.25w 01121 CB430S 
"01 321-006B-00 RES. ,FXO,FILM:49.9 OHM,U,0. 12SW 91637 Ml'F1816G49R90F 
.. 03 311-122B-00 RES.,VAR,NONWIR:I0K OHH ,20\,O.SOW 32997 3386F-'I04-103 
.... 321-0326-00 RES. ,FXO,FILM:24.3K OHH,l\,0. 12SW 91637 MFFIB16G2430lF 

.. os 321-0322-00 RES. ,FXD,FILH: 2 2 . LX OHH, 1\,0.12SW 91637 MFF1816G2210lP 
.. 07 321-0306-00 RES .  ,FXD,FILM:lSk OHH , I \ , O . 12SW 91Ei37 Mf'FIBI6GlS001F 
"0' 321-0230-00 RES. ,FXO,FILH : 2.43K OHM, l\,O.12SW 91637 MFF1816G24300r 
.. 09 323-0237-00 RES • •  FXD,FILH:2.87K OHM, I\,O.SOW 7S042 CEC'l'O-287lF 
"n 321-0236-00 RES. ,FXD,FltM:2.8K OHH,I\.0. 12SW 91637 MFF1816G28000F 

"13 323-0237-00 RtS . , FXD,FILM:2.B7K OHM,I\.O.SOW 75042 CECTO-2B7lP 
.. " 321-0230-00 RES.,FXD,FILM:2.43K OHM,l\,O. llSW 91637 KFl'1816G24300r 
.. ,5 31S-01S3-OO RES. ,FXD,CHPSN.15K OHH,5\.O.�SW 01121 CB1535 
"16 31S-0911-OO RES • •  FXD,CKPSN,910 OHM,s\,0.2SW 01121 CB9l1S 
.. ,7 315-0431-00 RES. ,FXD,CHPSN:430 OHM,S\,O.2SW 01121 CB4315 

.. 18 31S-07S1-00 RES. ,FXD,CKPSN.7s0 OHM,S\,O.2SW 01121 0I7S15 
"'0 31S-0271-00 RES • •  FXD,CHPSN. 270 OHH.S\,O.2SW 01121 CB2715 
.. " 311-1261-00 RES. ,VAR,NONWIR:5oo OHM,10\,O.sow 32997 3329P-LSB-SOI 
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.m 317-0470-00 RES. ,FXO,CHPSN ,47 QKH,S',0.12SW 01121 BB470S 

.m 317-0470-00 RES . , FXO,CHPSN,47 OHM , S ' , 0 . 12SW 01121 BB470S 

.m 311-1260-00 RES. ,VAR, NONWIR,2S0 OHH,10',0.SOW 32997 3329P-L58-251 

.m 311-1007-00 RES. ,VAR,NONKIR,20 OHM,20',0.50W 73138 82-38-0 

. ." 321-01.14-00 RE S . , FXO,FILH:lS0 OHM,1',0.12SW 91637 Hf'F1816G1SOROF 

.. " 321-0068-00 RES. ,FXD,FILM:49.9 OHM,1',0. 12SW 91637 HPFl816G49R90F 
... 0 321-0181-00 RES . ,FXD,PILH:750 OHK,1',0. 12SW 91637 Hf'F1816G7S0ROF 
.m 321-0092-00 RES . ,FXD,PILH:88.7 OHM,l',O. 12SW 91637 MFF1816G8811.7OP 
.. ., 321-0201-00 RES. ,FXD,FILH: 1 .  21J: OHM, 1',0 • 12SW 91637 MFF181GGl2100f 

.... 321-0092-00 1I.ES. ,PXO,FtLH:88.7 OHK.1',0. 125W 91637 MFF1816G8811.70F 

.... 321-0097-00 RES • •  FXD,FILH:I00 OHM. (NOH VAU7El .SEL 91637 MFF1816GI00ROP 
.. 47 311-1261-00 RES . •  VAR,NONWIR: SOO QHH,10'.0. 50W 32997 3329P-L58-S01 

.... 321-0097-00 RES • •  FXD,FILH, 100 OHM, (101 VALUE1 ,SEL 91637 MrF1816GI00ROF 

.. " 321-0181-00 RES . ,FXD,FILHI7S0 OKH,1'.0. 12SW 91637 HFF1816G7S0ROF 
.. " 323-01S0-00 RES . , FXD,FILHI3S7 OHM,a,O. 50W 91637 MFF1226G351ROF 

"53 323-0150-00 RES • •  FXO.FILMI ]57 OHK, l'.O.Saw 91637 MFP1226G351ROF 
.. " 311-0635-00 RES. ,VAR,NONWIRIIK OHH,10\,O.SOW 13138 82-32-0 
"56 315-0181-00 11010100 B029999 RES • •  FXD,�SN, l80 OHM,S'.0.2SW 01121 CB181S 
.m 31S-0181-DO 8030000 a33991SX RES. ,FXD,CHPSN:180 OHM. (NOt! VAWe) ,SEL 01121 CB181S 

.". 31S-0161-OO BOI0100 B029999 RES. ,FXD,CHPSN,l60 alM,S', 0.2SW 01121 CB1615 

.. 50 llS-0161-00 11030000 B33991SX RES . ,FXD,CHPSN:160 OHM, (NOH VALUE) , SEL 01121 CB1615 

.. " llS-0620-oo 8010100 B259999 RES . ,FXD.CMPSN,62 OHM,S',O.2SW 01121 C!620S 
.. " 315-0620-00 8260000 RES. ,FXD,CHPSN,62 OHM, (1«»'1 VALUE) ,SEL 01121 ea6205 

"61 315-0824-00 RES. ,FXD ,CHPSN:820K QHH, S',O .2SW 01121 CB8245 
.. " 323-0150-00 RES . ,FXD, PILH: 357 OlIM,l\, O. sow 91637 MFF1226G3S7ROf 

"'J 323-0150-00 RES.,FXO,fILH:3S7 OHM,l',O.SOW 91637 MFFl226G3S7ROF 
... , 315-0681-00 8010100 B029999 RES . ,FXD,CMPSN,680 OHM,S',O.2SW 01121 CS68lS 
... , 315-0681-00 8030000 833991SX RES. ,FXD,CHPSN:680 OHM, (Na! VALUE) ,SEL OU21 ca681S 

.... 311-0635-00 RES. ,VAR,NONWIR:IX: OHK,10',O.5OW 73U8 82-32-0 

.... 315-0301-00 BOI0I00 8029999 RES. ,FXD,CHPSN, 300 OHM,S',O.2SW 01121 CB301S 

.... 315-0301-00 B030000 8l39915x RES . , FXD,CMPSNI]OO OHM, (1«»'1 VALUE) ,SEL 01121 ca301S 
... " 310-0701-00 RES. ,FXD,WW,430 OHM,l,,8W '00<>. ]10-0701-00 

.. " 310-0701-00 RES . , FXO.WW,430 OHM,l',8W 80009 310-0701-00 
"''' 307-0103-00 RES . ,FXD,CHPSN , 2 . 7  OHH,S',O.25W 01121 CB27GS 
.... 321-0197-00 RES . ,FXO,FILH r 1. IX: OHM,a ,0. 12511' 91637 MFFI816G11000F 

M" 311-1260-00 RES . ,VAR,NONWtIl.,2S0 OHM,10\,0.SOW 32997 3329P-LS8-2S1 
.... 323-0054-00 RES. ,FXO,FILH:3S. 7 OHM , a , O . Sow 75042 CEC'l'O-3S1I.70F 
.... 307-0103-00 RES. ,FXO,CHPSN: 2 . 7  OHH,S',O.2SW 01121 C!27GS 
"91 315-0100-00 RES. ,FXD,CHPSN:I0 OKM,S',O.2SW 01121 CBlOOS 
.. " 307-010]-00 RES. ,FXD,CHPSN : 2 . 7  aL�,S" O.2SW 01121 CB27G5 

.... 31S-0822-OO RES. ,FXD,CHPSN,8.2X: OKM,S',O .25W 01121 CB822S 

.... 315-0431-00 8010100 8279999 RES . , FXO,CHPSN,430 OHM, (NOH VALUE) , SEL 01121 0431S 

.... 315-0361-00 8280000 RES . ,FXD,CHPSNI360 OHM, (NOH VALUEJ ,SEL 01121 C!361S 

" .. 321-1068-01 RES. ,FXD,FtLK:SO.S OHH,O,S',O. 12SW 91637 HPf'1816GSORSOD 

"" 315-0100-00 RES. ,FXD,CMPSN:I0 OKM, S',O.2SW 01121 CBlOOS 

"'OJ 321-1068-01 RES. ,FXD,FILM,SO.5 OKM,O . S ' , O . 12SW 91637 MfF1816GSORSOO 

",,, 321-0297-00 RES. ,FXD,FlLM: 12. lx: OHM.l'.0. 12SW 91637 MFF1816G1210lF 
"' .. 321-0069-00 RES. ,FXD,FILHISl.1 0HM,l',O.12SW 91637 MFF181GGSIRlOF 
"''' 321-0184-00 RES. ,FXD,FtLM:806 OHH, I',O.12SW 91637 MFF1816G806ROF 

"., 321-0069-00 RES. ,fXD,FILH, Sl.l OHM, n , O . 12SW· 91637 HPF1816G51RlOf 

"'" 3H-015S-00 RE S . , FXD,FILM,402 OHM,l',O. 12SW 91637 MfF1816G40211.0P 

"''' ]11-1224-00 RES. ,VAR,NONWIRISOO OKM,20',O.50W 32997 3386F-T04-S01 
"'13 321-0136-00 RES . , FXD,FILH:255 OHM,l',O.125W 91637 HFF1816G25SII.OF 
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RS14 323-0219-00 RE S . , FXD,FILM,I.87K OHM,I',O.SOw 75042 CECTO-1871F 

RS1S 323-0219-00 RES. ,FXD,FILM:1.87K OHM, l',O. SOW 75042 CECl'O-1871F 

RS17 321-0212-00 RES. ,FXD,FILH,l.S8K OHH, l',O.12SW 91637 HFF1816GlS800F 

RS19 321-0108-00 BOI0100 8129999 RES . ,FXD,FILM:130 OHM, 1\,O. 12SW 91637 HFFle16G130ROF 

RS19 321-0108-00 B130000 RES . ,FXD,FILM,130 OHM, (NOM VALUE) , SEL 91637 HFF1816G130ROF 

RS20
' :> .- 8010100 B029999X 

RS21 321-0261-00 RES . ,FXD,FILM : S . ILK O&�,l" O , 12SW 916)7 HFF1816GS1100F 

RS22 321-0261-00 RES . ,FXD,FILM:S. I1K OHM,l',O. 12SW 91637 HFF1816GSll00F 

RS" 321-0202-00 RES. ,FXD,FILH: 1 . 24K OHM , U , O . 125W 91637 HFF1816G12400F 

RS2S 311-1222-00 RES. ,VAR,NONWIR:I00 aL�,20" O.50W 32997 3386F-1'04-101 

RS26 321-0202-00 RES . ,FXD,FILM : l.24K OKM,I\,O.12SW 91637 MFF1816G12400F 

RS27 3:;'5-0222-00 BOIOI00 B029999X RES. ,FXD,OIPSN,2.2K OHM,S\,O .2SW 01121 CB2225 

RS" U5-0473-00 RES . ,FXO,�SN:47K OHM, 5\,O.25W 01121 CB4735 

RS31 323-0222-00 RES. ,FXD,FILM:2K OHM, 1 \ , O . SOW 7S042 CECTO-2001F 

RSJ2 n�-0222-00 RES . ,FXD,FILH:2K OHM,1\,O.SOw 7S042 CECTO-2001F 

"'" 321-0269-00 RES . , FXD,FIL�:6 . 19K OHM,l\,O. 12SW 91637 :-tFFI816G61900F 
RS" 311-122S-00 RES. ,VAR,NONWIR:IK OHM,20\,O.SOW 32991 3JB6F-1'04-102 

RS" 321-0269-00 RES. ,FXD.FILH : 6 . 19K OHM, I ' , O . 12SW 91637 MFF1816G61900F 
RSJ8 321-0320-00 RES . , FXD,FILH,21K OHM, l\,O. 125w 91637 HFF1816G2100LF 

RS'. 321-0225-00 RES. ,FXD,FILH:2 . 1SK ORM,l\,O. 12SW 91637 MFF1816G21500F 

RS42 31S-0300-00 RES.,FXD,OIPSN:30 OHM, 5 \ , O . 2SW 01121 CB300S 
RS4J 321-0193-00 RES . •  FXO,FILM :LK OHM , l \ , O . 12SW 91637 MFF1816GIOOOOF 

RS44 315-0300-00 RES . ,FXO,OIPSN:30 OHM,5\,O. 25W 01121 CB300S 
RS" 321-0320-00 RES . ,FXO,FILM:21K OHM,l\,O. 12SW 91637 MFF1816G21001F 
RS4B 321-0225-00 RES . ,FXO,FILM:2.1SX OHM,l\,O.12SW 91637 HFFl816G21S00F 

RS" 315-0.02-00 RES . ,FXD,CMPSN:lx QRM,S\,O. 2SW 01121 ca1025 
RS51 303-0470-00 RES . ,FXD,CMPSN:47 OHM,S\,lW 01121 GB470S 

RS55 315-0470-00 RES . ,FXD,OIPSN:47 0HM,S\,O. 2SW 01121 CB470S 

RS56 301-0393-00 RE S . , FXD , C�SN:39K OHH, S\,O.SOW 01121 EB39)5 
RS59 323-0231-00 RES. ,FXD,FILM :2.49K OHM,l',O.SOW 75042 CECTO-2491F 

RS59 31S-0100-00 RES . ,FXD,CMPSN,10 OHM.S\,O.2SW 01121 CBI00S 

RS62 31S-0100-OO RES. ,FXD,CMPSN:I0 OID!,S\,O.2SW 01121 CBlOOS 
RS62 323-0097-00 RES. ,FXD,FILH:I00 Ol!M,l\,O.SOW 75042 CECTO-lOOOl' 

RS6J 323-0066-00 RES . ,FXD.FILM:47.S OHM,l',O. SOW 75042 CECTO-47R50F 

RS65 315-0101-00 RES. ,FXD,CMPSN,100 OHM, (NOM VALUE) ,SEL 01121 cal01S 

RS66 323-0287-00 RES . ,FXD,FILM:9.S3K OHM,I',O.50W 7S042 CEcnl-9S31F 

RS" 323-0287-00 RES. ,FXD,PILH:9.53K OHM,l\,O. 50W 15042 CECTO-9S3U' 

RSOB 315-0471-00 BOI0100 B029999X RES. ,FXD,CMPSN:470 OHM, (NOM VALUE) ,SEL 01121 CB471S 

RS69 321-0189-00 RES . , FXD,FILM,909 0HM,1\,O.12SW 91637 MFF1816G909ROF 

RS7. 321-0251-00 RE S . , FXD,FILH:4.02K OHH, l\,O.125W 91637 MFF1816G40200F 

RS71 321-0030-03 RES. ,FXD,FILH,2.41K OHM, O . 2 S \ , O.12SW 91637 MFF1816D2410OC 

RS71 321-0273-00 RES.,FXD,FILH,6.81K aiM, l\.0.125W 91637 �.FF1816G68100F 

RS74 323-03S2-00 RES. ,FXD,FILH,4S.3K OHM,l\,O.SOW 75042 CECTO-4SJ2F 

RS7S 315-0470-00 RES . ,FXO,CMPSN,47 OHM,S\,O.2SW 01121 CB470S 

RS76 301-0393-00 RES.,FXD,CMPSN:39K OHM,S\,O.50W 01121 £8393S 

RS7B 323-023 -00 RES. ,FXD,FILM:2.49K OHM,l\,O.50W 7S042 CECTO-2491F 

RS" 31S-0100-OO RES.,FXD,CMPSN:10 OHM,S\,O.2SW 01121 cal005 

RSBl 315-0100-00 RE S . , FXD,CHPSN,10 OHM,5',O.2SW 01121 cal00S 

RSB2 323-0097-00 RES.,FXD,FILH,lOO OHM,I',O.50W 75042 CECTO-IOCOF 

><S" 323-0066-00 RES. ,FXD,FILH,47.S OHM, l \ , O . SOW 7S042 CECTO-47R50F 

RSB' 31S-018S-00 XBQ60000 RES.,FXD,CHPSN:l.�� OHM,S\,O.2SW 01121 ca18S5 

RSBS 315-0101-00 RES. , FXD,CKPSN:I00 OKM,5\,O.25W 01121 cal01S 

RSB6 323-0287-00 RES. ,FXD,f'ILH : 9 . S3K OHM, U , O . 50W 75042 CECTO-9S3LF 

lAdded if necessary. 
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.,,, ]23-0287-00 RES. ,f'XD,FILM, 9 . 5]K OKM,1\,0.50W 75042 CEC'l'O-9S 3lF 

.,,, 315-0471-00 8010100 B029999X RES. ,FXD,CMPSN.470 OHM,5\,0. 25W 01121 CB471S 

.,,, 321-01B9-00 RES. ,PXD,FILM,go9 0HM,1\,O. 12S. 91637 MFrl816G909ROF 

.,,, 315-0100-00 RES. ,FXD,CHPSN,lO OHM,5\,0.25W 01121 CBl005 

.,,, 307-0106-00 RES.,FXD,CKPSN : 4 . 7  QRM,S\,0.2SW 01121 C847GS 

.,,, 315-0100-00 RES. ,FXD,CHPSN:I0 OHM,S\,0 .25W OU21 CB100S 

.,,, 307-0103-00 RES. ,FXD,CMPSN,2.7 OHM,S\,0.2SW 01121 CB27G5 

.... , 315-0101-00 RES. ,FXO,CKFSN,100 OHM,S\,0.2SW 01121 CBI015 

... " ]15-0561-00 RES. , FlID, CHPSN: 560 0fIM, 5\,O.25W 01121 CBS615 

... 07 321-0020-00 RES. ,f'XD,FliH:1S.8 OHM , a , 0 . 12SW 916]7 MFF1816G1SR80F 

... " 321-0089-00 RES. ,FXO,FILH:82.S OHM , a , 0 . 12SW 91637 Mf'F1616G82R50F 

R610 307-0106-00 RES. ,FXD,CMPSN : 4 . 7 0KM,5\,O.25W 01121 CB47GS 

><612 321-0193-00 B010100 B285249 RES . ,FXD,FILM,lK OHM,I\,O. 12SW 91637 MFF1816G10000F 

... 12 321-0612-00 8285250 RES. ,FXD,f'ILH,Soo OHM, l\,O.llSW 91637 HFF1S16GSOOROF 

... " ]21-0222-00 8010100 B2S5249 RES . , FXD,FILM,2K OHM,1\,O.12SW 916]7 MFF1S16G20000F 

"" 3  321-0193-00 82SS250 RES. ,FXD,FILM:IK OHM,l\,O.125W 91637 MFFlS16G10000F 

><6" 315-0240-00 RES. ,PXD,CMPSN,24 OHM,5\,O.2SW 01121 CB2405 

... " ]21-0020-00 RES.,FXD,FILM:1S.S OHM,l\,0. 125w 91637 MFF1S16G1SR80F 

... " 31S-0101-00 RES . , FXD,CHPSN:100 OHM,5\,0.25W 01121 CBI015 

... " 321-0208-00 RES.,FXD,FILM:l.43K OHM,l\,0.125W 91637 MFF1616G14300F 

... " ]07-0106-00 RES. ,FXD,CHPSN:4. 7 OHM,S\,O. 2SW 01121 C847GS 

... " 321-0224-00 RES.,FXD,FILM:2.1K OHM,l\,O.12SW 91637 MFF1816G21000F 

.. " 31S-0.01-00 RES . , FXD,CHPSN,lOO OKM,5\,O.25W 01121 CB1015 

""0 31S-0101-00 RES. ,FXD,CHPSN:I00 OHM,5\,O. 25W 01121 CBI015 

... " 31S-0222-OO RES. ,FXD,CHPSN:2.2K OHM.5\,0.25w OU21 CBn25 

.. 36 31S-0241-00 RES. ,FXO,DlPSN:240 OKM,5\,0.2SW 01121 CB241S 

... " 315-0152-00 RES. ,FXO,CHPSN:1.5K OHK, S\,0.25W 01121 CB152S 

... " ]lS-0101-00 RES . , FXD,CHPSN:I00 OHM,S\,O. 25W 01121 CB101S 

... ., 31S-0272-00 RES . ,FXO.CMPSN : 2 . 7 K  OHH, 5\,0.25W 01121 CB272S 

.. " 31S-0220-00 RE S . , FXD,CHPSN:22 OHH,5\.0.2SW 01121 canos 

..... 321-0260-00 RES. ,FXD,FILHI4 .99K OHM,l\,O.125W 91637 HFF1816G49900F 

... " 321-0190-00 RES.,FXD,FILM:931 OHM,1\,0.12SW 91637 HFYlS16G931ROF 

... " 31S-0201-OO RES. ,FXD,CHPSN:200 OHM,5\.0. 25W 01121 CB201S 

... " 31S-0.23-00 RES . , FXD,CHPSN:12K OHM,S\,O. 25W 01121 CB123S 

... " 31S-0201-00 RES. ,FXD,CHPSN,2oo OHM, S\,O.2SW 01121 ca201S 

... SO 31S-0 23-00 RES . , FXD,CHPSN, 12K OHM,S\,O.2SW 01121 CB123S 

... " 315-0201-00 RES.,FXD,CMPSN:200 OHM,S\,O. 2SW 01121 CB2015 

... " ]15-0123-00 RES . , FXD,CHPSN:12K OHM,S\,O.2SW 01121 CB1235 

... " 31S-0101-00 RE S . , FXD,CHPSN:I00 OHH, S\,O.2SW 01121 CIII01S 

... " 315-0821-00 RES. , PXO,CHPSN:820 OHH, S\,O.2SW 01121 CB8215 

... 63 321-0193-00 RES. ,FXD,FILM:IK OHH,l\,O. 12SW 91637 MFFlS16G100ooF 

... " 315-0561-00 RES.,FXD,CHPSN,560 OHM,S\,O.2SW 01121 CBS61S 

... , 307-0106-00 RE S . , FXO,OG'SN,4.7 OHM,S\,0.2SW 01121 CB47GS 

... 70 321-0143-00 RES. ,FXD,FILM,301 OHH,l\,0. 12SW 91637 MFF1816G301ROF 

... " 321-01S0-00 RES . , FXD,FILM:7]2 OHM,l\,O.12SW 91637 HFF1816G7]2RQF 

... 73 321-0226-00 RES.,FXD,FILM:2.21X OHM,l\,O.12SW 916]7 MFF1816G22100F 

... " 321-01S9-00 RES . ,FXD,FILH:909 OKM,l\,O.125W 91637 Ml'TlS16G909ROF 

><6" 315-0390-00 RES . ,FXD,OU>SN:39 OHM,S\,O.25W 01121 CB3905 

... " ]07-0106-00 RES.,FXD,CKPSN:4.7 OHH,S\,O.2SW 0I121 CB47GS 

"'" 307-0113-00 B010100 al]9999X RES . ,FXO.OU>SN, 5 . 1 0KM,S\,O.25W 01121 CBSIGS 

"''' 302-047]-00 XB020000 RES. ,PXD,CHPSN:47K OHM,10\ ,O.SOW 01121 £B4131 

"", 302-0223-00 XB020000 RES. ,FXO,CKFSN.22K CIIK,10',0.SOW 01121 &82231 

"" 302-0223-00 XB020000 RES. ,FXD,CMPSN:22X OHH,10\,O.50W 01121 &82231 
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"'u 302-0412-00 XB020000 RES. ,FXD,CHPSN:4.7K OHM,10',050W 01121 EIl4721 

"" 302-0472-00 XB020000 RES. ,FXO,CMFSN:4.7K OHM,10',05OW 01121 ES4721 

"''' 302-0472-00 ""'20000 RES. ,FXD,CMPSN:4.7K oa�,10,,050W 01121 EIl4721 

.. " 315-0102-00 RES. ,FXO,CMFSN:lX OHM, 5',O.25W 01121 CBI025 

.. " 315-0151-00 RES. ,FXD,CHPSN: 150 OHM,5',O.25W 01121 CB1515 

.. " 315-0470-00 RES. ,FXD,CMFSN:47 OHM,5',O.2SW 01121 CB4705 

"',. 315-0302-00 RES. ,FXD,CHPSN.3K OKM,5',O.2SW 01121 CB302S 

"''' 315-0472-00 RES . ,FXD,CHPSN.4.7K OHM,5',O.2SW 01121 CB472S 

"''' 315-0911-00 RES. ,FXO,OlPSN:910 OJIM,5',O.2SW 01121 CB9115 

.. 31 315-0392-00 RES. ,FXD,CMPSN.3.9K OHH,5'.0.2SW 01121 CB3925 

.. " 315-0683-00 RES. ,FXD,CMPSN,68K ClIM,5',O.2SW 01121 CB6835 

"''' 307-00S4-00 RES. ,FXD,CMPSN,3.6 OKM, 5 ' , o . SOW 01121 £B36GB 

"''' 307-00S4-00 RES. ,FXD,CMPSN I 3 . 6  OHM.5',O.SOw 01121 ES36GB 

"''' 31S-0473-oo RES. ,FXD ,CMPSN:47K OHM, 5',O.25w 01121 CB4735 

.. 55 323-0309-00 RES. ,FXD,l"lUt:16.2K OHM, U . O . SOW 75042 CECTO-1622F 

"'56 323-0289-00 RES. ,FXD,FILM:I0K OHH,l',O.SOW 75042 C£CTO-l002F 

.. " 321-0924-07 RES . , FXD,FILH:40K OHM,O.1',O.125W 91637 MFF1816C40001B 

.. " 321-0924-07 RES.,FXD,FILM:40K OHM,O.1',O. 125w 91637 MFF1816C40001B 

.. " 31S-0684-00 RES.,FXD,CMPSN:680K OHH,S',O.25W 01121 CB684S 

"''' 315-0204-00 RES . , PXD.CMPSN,2ooK OHM,5',O.25W 01121 CB2045 

"' .. 31S-0203-OO RES . , FXD,CHPSN,20K OHM, S',O .2SW 01121 CS2035 

"''' 315-0332-00 RES. ,FXO,CMPSN.3.3X OHM,5',O.2SW 01121 CB3325 

.. " 315-0624-00 RES. ,FXD,CHPSN,820K OHH,5',O.2SW 01121 08245 

.. ,. 315-0122-00 RES . ,FXD,CHPSN:l.2K OHH,5',O.25W 01121 CBU2S 

.. 72 315-0 51-00 RES . •  FXD,CHPSN,lSO OHM, S',O.25w 01121 cs1515 

.. " 308-0677-00 RES. ,FXO •• : 1 0tDt, 5',2W 75042 BWH-1ROOOJ 

.. " 315-0204-00 BOI0100 B019999 RES. ,FXD,CMPSN:200X OHH,5',O.25W 01121 CB2045 

,.,. 315-0154-00 B020oo0 RES . , FXD,CHPSN,150K OHH,5',O.25w 01121 CB1S45 

.. " 315-05U-00 RES. ,FXD,CMPSN.510 OHM,5',O.2SW 01121 CBS11S 

.. " 315-0104-00 RES . ,FXD,CHPSN. l00X OHM,S',O.25W 01121 CSI045 

"''' 315-0124-00 RES • •  FXO,CHPSN, 120K OHM,5',O.25w 01121 cs1245 

.... 323-0272-00 RES. ,FXD,FILH : 6 . 6SK OHM, l',O.SOW 75042 CEC'l'O-66SLF 

"'81 311-1223-00 RES. ,VAR,NONWIR:250 OHH,10',o.50W 32997 3386F-7U4-251 

"''' 323-0206-00 RES . ,FXO,FILH:1.37K OHM, l',0. 50W 75042 CECTO-1371F 

"" 321-0223-00 RES . ,FXD,FILH: 2 . 0SK OHM, l',O.12SW 91637 MFF1816G20500F 

"" 323-0306-00 RES . ,FXD,FltM,lSK OKM,l',O.50W 75042 C£CTO-1S02F 

"''' 315-0224-00 RES. ,FXD,CMFSN,220K OHM,S',O. 25W 01121 CB2245 

"" 315-0911-00 RES. ,FXD,CKPSN.910 OHM.S',O. 25W 01121 CB9115 

"',. 323-0264-00 RES.,FXD,FILH,S.49K OHM,l',O.50W 91637 MFF1226GS4900F 
"'91 315-0473-00 RES . ,FXD.CHPSN:47K OHM, 5',O.25W 01121 CB4735 

"''' 315-0682-00 RES. ,FXD,CMPSN:6.8K OHM, 5',O.2SW 01121 06825 

.. ,. 315-0245-00 RES . ,FXD,CMPSN,2.4M OHM,S',O.25W 01121 C8245S 

"" 301-0363-00 R£S.,FXD,CKPSN,36K QHM,S',O. SOW 01121 ES3635 

.. " 315-0182-00 RE$ . ,FXD,CKPSN,1.8K OKM,5',O.2SW 01121 CB182S 

"., 315-0151-00 RES . , FXD,CKPSN:150 QHM,5',O. 25W 01121 CB151S 

".J 308-0677-00 RES . ,FXD,WW,l OHM,5',2W 75042 BWH-1ROOOJ 

".. 308-0679-00 RES . , FXD,WW.0.51 OHM,S',2W 75042 BWH-R510OJ 

"'" 31S-0304-OO RES.,FXD,CHPSN,300X OHH,5',O.25W 01121 CB304S 

"., 315-0104-00 8010100 8129999 RES. ,FXD,CMFSN,looK otIM,S',O.2SW 01121 0104S 
"'" 315-0753-00 B130000 RES.,FXD,CKPSN,75K OHH.5',O.2SW 01121 CB7S3S 

"., 315-0431-00 RES . , FXD,CMPSN:430 OHH.5',O.25W 01121 CB4315 

",. 31S-0681-00 RES. , FXD,CKPSN:680 OHM.S',O.25W 01121 CB681S 
"U 315-0S63-oo RES. ,FXO,CHPSN,S6K OHH,S',O. 2SW 01121 CB5635 
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"" 315-0182-00 RES. ,J'Xtl,OU'SNI1.8K OHH,S',0.2SI1' 01121 01825 

"" 321-1296-07 RES. ,J'XD,PILM:12K OHM,0.1\,O,ll511' 91637 Ml"T1816C12001B 

"'6 321-0924-07 RES. ,PXD,FILM:40K OHM,O.I\,O. 12SI1' 91637 MFf'1816C40001B 
m, 301-0683-00 RES. ,PXD,CMPSN:68K OHM,5\,O.50W 01121 EB6835 

R921 315-0912-00 RES. ,PXD,OU'SN:9.1K OHH,5',O.2SW 01121 0912S 

"" 315-0623-00 RES . , FXD,OU'SN:62X OHM,S',O.2SW 01121 CB623S 

"" 315-0S12-OO RES . ,FXD,OIl'SN:5.1X OHM,S\,O. 2511' 01121 CBS12S 

"" 315-0623-00 RES . , FXO,CMPSN:62X OHH. 5',O.2SW 01121 CB623S 

"" 315-0472-00 RES . ,FXO,CHPSN:4.7X OHH,5',O.2SW 01121 CB472S 

"" 315-0182-00 RES . , FXD , CMPSN:l.8X OHM,5\,O.2Sw 01121 CB1825 

"''' 308-0678-00 RES. ,FXD,WW : O . l  OHH.S\,2W 7S042 BWH-RlOOOJ 

"" 6  )01-0273-00 RES. ,FXO,CMPSN:27X OHH,S',O.SOW 01121 E82735 

"" 315-0361-00 8010100 8119999 RES.,FXD,CHPSN:360 OHH,S\,O .2SW 01121 ClI3615 

R937 321-01S1-00 B120000 RES . ,TXD,FILM. 36S OHM, 1',0 . 12511' 91637 MFFl816G365ROF 

"''' 31S-0303-00 BOI0100 8119999 RE S . , FXD,CMPSN:30X OHH,5\,O.2SW OU21 CB3035 

"'" 321-0JJO-00 B12oo00 RES • •  FXD,FILM, 26.7K OHM,1',O. 12SW 91637 HFF1816G2670lF 

"" 315-0184-00 BOI0I00 8119999 RES .,FXD,CMPSN,180X OHH,S\,O .2SI1' 01121 01845 

"" 321-0409-00 B120000 RE S . , FXD,FILM: 178K 0&�,I\,0.12SW 91637 MFF1816G17802F 

"" 315-0822-00 RES . ,FXO,�SN:8.2K OHH,S,,0 .2SW 01121 CBB225 

.," 31S-01S4-OO RES . ,FXO , CMPSN:1S0K OHM,S\,O.25W 01121 01S45 

"" 321-0332-07 RES . ,FXO,FILM:28K OHM,O.I',O. 125W 91637 �1816C28001B 

"" 321-1296-07 RES. ,FXD,FILM,12K OHH,O.1\,O. 12SW 91637 HFF1816C12001B 
" .. 31S-0914-OO RES . ,FXO,CMPSN,910X OHM, 5\,O.25W 01121 CB914S 

"" 315-0681-00 RES. ,f'lW,CMPSN:680 otL�,5'.O,2SW 01121 CB6815 

"" 301-0303-00 RE S . , FXD,CHPSN:30K OUM,S\, O.50W 01121 EB303S 

R9S4 315-0472-00 RE S . , FXD,CHPSN:4.7K OHK,S',O.25W 01121 CS472S 

"'6 307-0103-00 RES . •  FXD.CMPSN : 2 . 7  OHK,S\.0.25W 01121 0!27G5 

"57 315-0151-00 8010100 8309999 RES.,PXO,CMPSN:1SO QHH,S\.0. 25w 01121 01515 

"57 315-0S10-OO 8310000 RE$ • •  PXD,CHPSN:SI OHH,S',O.2SW 01121 CBSI05 

"" 308-0678-00 RES . ,FXD,WIi':0.l OHH,5',2W 75042 BWH-RlooQJ 

"" 306-0680-00 RES . •  FXD,WW,0.045 OHM. I0\ ,3W 91637 RS2B-R0450K 

"61 315-0221-00 .RES • •  FXD, OIPSN:220 OHM,5' , O . 25W 01121 02215 
"6' 315-0682-00 RES. , FXO,CMPSN:6.6K OHH.S'.0.2SW 01121 06825 

"6' 31S-0123-00 RES. ,FXO,CMPSN,12K OHM,5',0. 2SW 01121 CB1235 

R967 315-0364-00 RES.,FXO,�SNf 360K OHM,5" O.2SW 01121 03645 

"',. 321-0926-07 RES . , FXO,FILH:4K OHM,0.1',O.12SW 91637 HFF1816C40000B 

"'" 321-0924-07 RES . ,FXtl.FILH: 40X Qf{M,O ,1\ , 0 , 12511' 91637 HFF1616C400018 

"13 315-0104-00 BOI0100 8049999 RES . ,FXD.OIl'SN:lOOK OHM,5',0 .2SW 01121 01045 

R973 315-0683-00 8050000 RES . ,FXD.CMPSN:68X QHM, S\.0.25W 01121 CB6835 

R974 31S-0303-00 XBQ5OOO0 RES. ,FXD,CHPSN:30K ONH,5',0.2SW 01121 CB303S 

"" 315-0362-00 RES. ,FXO.CHPSN:3.6K OHM,5\,O. 2SW 01121 CB362S 

R977 315-0184-00 RES . •  FXO.CKPSN: 160K OHH,S',O.2SW 01121 01845 

"" 315-0822-00 RES.,FXO,CHPSN:8.2K OHM,S',0.2SW 01121 CB8225 

.. ,. 31S-0164-00 RES. ,FXO,CHPSN:l60X OHM,5\,O. 2SW 01121 csl645 

"8J 315-0472-00 RES. ,FXO,CHPSN:4.7K OHH.5'.0.25W 01121 CB472S 

"''' 304-0470-00 RES. ,FXO,CMPSN,47 aUt,10\,lW 01121 GB4701 

" .. 315-0122-00 RES. ,FXD,CHPSN:1.2K OHM.S',O.2SW 01121 CBlllS 

"89 308-0678-00 RES.,FXO,WW,0.l OHM.S\,2w 75042 lIWN-RlooOJ 

R991 315-07S3-00 RES • •  FXD,CHPSN:7SK OHH, 5',0.2SW 01121 CB7535 

.", 315-0241-00 RES . ,FXO,CKPSN:240 OHM,S\.O,25W 01121 CB241S 

"''' 315-0124-00 RES . , FXD.CHPSN.120K OHH.S'.0.25W 01121 CB1245 

.. 95 31S-0562-OO RES. ,FXD,CKPSN:S.6K OHM,S\,0.25W 01121 CB562S 

RI018 315-0102-00 RES • •  FXD,CHPSN: IK OHM,5' ,O.25W 01121 CBI025 
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RlO19 315-0102-00 RES. ,FXD,CMPSN:IK OHM,5\,O.25w 01121 CBI02S 
Rl020 315-0150-00 RE S . , FXD,CMPSN:15 OHM.S\.0. 25W 01121 CB1S05 
RlO22 315-0303-00 RES • •  FXD,CMPSN: 30K OHM,S\ . 0 . 2SW 01121 CB3035 
Rl045 311-1044-00 BOI0I00 B039999 RES • •  VAR. NONWIR:50K OHM. 20\,0.50W 01121 W-75(2A 
Rl045 311-1529-00 B040000 RES • •  VAR, NONWIR: 50K OHM,20\ 12697 381-CM39977 

RIOGI 315-0 . .123-00 RES. ,FXD,CMPSN:22K OHM.5\,0. 25W 01121 ca223S 
Rl<>62 315-0362-00 RES • •  FXD,CMPS N : 3 . 6K OHM.5\,O .25W 01121 CB3625 
RI063 315-0433-00 RES . ,FXD,CMPSN:43K OHM,S\,0.2SW 01121 CB433S 
Rl066 315-0183-00 RES . ,FXD,CMPSN ,18K Of/M,S\,0.2SW 01121 CB1835 
RI067 31S-0513-00 RES • •  FXD, CMPSN:SIK OHM,S\.0.25W 01121 ca513S 

RI069 315-0433-00 RES. ,FXD.CMPSN:43K O&�, S\,O.25W 01121 CB433S 
RI07l 323-0�60-00 RES . ,FXD,FIJ..M: 4 .  99K ow. . 1 \ .  O. SOW 75042 CECTO-4991F 
Rl073 31S-0222-00 RES . ,FXD,CMPSN: 2 . 2 K  OHH.S\.0. 25W 01121 CB222S 
Rl074 31S-0 02-00 RES • •  FXD.CMPSN: IK OHM . S \ . 0 . 2SW 01121 CB102S 
RI076 31S-07S2-00 RES. ,FXD,CMPSN:7.5K OHM . 5 \ . 0 . 25W 01121 CB7525 

RI077 311-1227-00 RES • •  VAR,NONWIR:5K OHJ.I,20\.0.Sow 32997 3386F-T04-S02 
RI079 321-0318-00 RES . ,FXO,FILH:20K OHM , l \ . 0 . 12SW 91637 �!FF1816G20001F 
R1081 321-0812-07 RES • •  FXO,FILM:4S5 0HM , O . 1 \ , 0 . 125w 91637 MFF1816C4S5R08 
Rl082 321-0825-03 RES. ,FXD,FILM:SO.8 OHM,O.25\,O.12Sw 91637 MFF1816DSOR80C 
Rl064 321-0816-07 RES . ,FXO,FILM:SK OHM.O.l\,O.12SW 91637 MFF1816C50000B 

RI065 321-1066-07 RES. ,FKD,FILM:50.S OHH , O . 1 \ . 0 . 12SW 91637 MFF1816CSORSOB 
RI087 308-0679-00 RES • •  FXD,WW: O . 5 1 0HM . S \ . 2W 7S042 6WH-RSlOOJ 
RI095 1 311-10SS-00 RES • •  VAR,NONWIR:5K OHH, 20\,O. 50W,W/Sw 12697 381-0140034 
RII01 315-0470-00 RES . ,f'XO.CMPSN:47 OHM . S \ , 0 .25w 01121 CB4705 
RII03 315-0471-00 RES . ,f'XO.CMPSN:470 OHM. S \ . 0 . 25w 01121 CB47lS 

RlI05 315-0103-00 RES . ,f'XD,CMPSN: 10K OHM, 5\,0.25101 01121 CBI03S 
RI10G 315-0123-00 RES . ,FXO,CMPSN:12K QHM, 5\,0.2SW 01121 CB1235 
RllOS 315-0471-00 RES. ,FXD,CMPSN,470 OHM , S \ . 0 . 2SW 01121 CB471S 
Rllli 321-023l-00 RES • •  FXO,FILM :2.61K OHH . l \ . 0 . 125W 91637 MFf"l616G26100F 
Rl1l3 l15-0102-00 RES • •  FXD, CMPSN: IK OHH.5\.0.2SW 01121 CBI02S 

Rl1l4 315-0S11-00 RES. ,FXD.CMPSN:SI0 OHM,S\,0.25w 01121 CBS115 
Rll15 315-0121-00 RES. ,FXO,CMPSN: 120 OHM,5\.0.25w Olln 01215 
RIU6 311-1248-00 RES • •  VAR,NOtlWIR: 500 QHM, 10\ , 0. SOw 73138 72X-23-Q-SOIK 
RI1l9 315-0102-00 RES.,FXO,CMPSN : IK OHM . 5 \ . 0 . 2SW OU21 CBI025 
RI120 301-056)-00 RES • •  FXD, CMPSN: S6K OHH , S \ , 0 . 50W 01121 £8S63S 

R11.21 311-12)7-00 RES. ,VAR,NONWIR:1K OHM . 1 0 \ . 0 . SOW 32997 3386x-T07-102 
R1122 315-0912-00 RES. ,FXD. CMPSN: 9 .1X 011M, 5\ ,0. 2SW 01121 CB9125 
RU24 31S-0S62-OO RES. ,FXO,CMPSN: S .6K QHM,5\,0. 2SW 01121 CB5625 
"'''' 303-0'<:03-00 Rl:;S • •  FlW. atPSN: 201<. OHM.S .... 1W 01121 GB2035 
RI128 31S-0102-00 RES. ,FXD.CMPSN:IK OHH, S \ . 0 . 25w 01121 CBI025 

R1129 315-0102-00 RES • •  FXD. CMPSN :IK OHM , 5 \ . 0 . 2SW 01121 CB1025 
RlIJl )1S-0100-00 RES • •  FXD. CMPSN: I0 OHM.S\,0.2SW 01121 cal005 
Rlll2 31S-0392-00 RES • •  FXD,CMPSN:3.9K QHM,S\.0 .2SW OU21 CB392S 
R1135 31S-0103-00 RE S . , FXD.CMPSN:I0K QHM.S\,0. 2SW 01121 CB1035 
Rl137 31S-0121-00 RES • •  FXD. CMPSN: 120 OHM . S \ . 0 . 25w 01121 CBl215 

RllJ6 llS-0682-00 RES • •  FXD.��PSN: 6.8K OHM. 5\.0.2SW 01121 06825 
RI139 323-0312-00 RES • •  FXD.FtLM ,17 .4K OHM . l \ . 0 . 50W 91637 MFF1226G174011' 
RllJ92 323-0;1-1-00 XBdl0492 RES • •  FXD .FILM :18.2K OHM, 1\.0 .50W 7S042 CECTO-18221' 
RI141 315-0912-00 RES • •  FXD . CMPS N : 9 . 1K OHM , S \ , 0 . 2SW 01121 CB9125 
R1l44 315-0562-00 R£S • •  FXD.CMPSN, S.6K OHM. 5 \ . 0 . 2SW 01121 OS625 

Rl146 303-0203-00 RES • •  FXO, CMPSN: 20K Ol{M, S\,lW 01121 Ga20l5 
RI148 31S-0102-00 RES . ,FXO,CMPSN:1K OHH . S \ . 0.2SW 01121 cel025 
Rl149 315-0l02-00 RES. ,FXD,CMPSN:IK OHM,S\,0.25W 01121 ce102S 

IFI>rnhhed as 4 unit with S10l0. 
20ptiQn 4 only. 
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Rl151 315-0100-00 RES. ,FXD,CMPSN:I0 OHM,5',0.25w 01121 CBI005 

Rl152 315-0392-00 RES . ,FXD,CMPSN : 3 . 9K OHH.5'.0.25w 01121 CB3925 

Rl155 315-0103-00 RES. ,FXD.CMPSN,10K OHM.5',O.25w 01121 CB1035 

Rl157 315-0121-00 RES. ,FXD.CMPSN:120 OHM,5',O.25w 01121 CH1215 

11.1156 315-0392-00 RES . ,FXD.CHPSN : 3 . 9K OHM.5',O.25w 01121 CB3925 

Rl159 1 323-0312-00 RES • •  FXO.FILM:17 .4K OHM.1'.0.50W 91637 MFFl226G1740LF 

R1159 1 323-0317-00 XB030492 RES . ,FXD.FILM:19,6K OHM,1',O.50W 75042 CECTO-1962F 
Rllel 311-1227-00 RES . ,VAR,NONWIR:5K OHM,20',O. 50W 32997 3386F-T04-502 
Rl184 311-1235-00 RES . ,VAR, NONWIR: I00K OHM,20' ,O.Sow 32997 3386F-T04-104 
Rl190 311-1227-00 RES . ,VAR,NONWIR:5K OHH,20',O. SOW 32997 3386F-T04-S02 

Rl193 311-1235-00 ll.ES .  ,VAR, NONWIR: lOOK OH..'1, 20' ,0. sow 32997 3386F-T04-104 

RU95 315-0183-00 BOI0100 8079999 RES . ,FXO,CKPSN:18K OHM,S',O.2SW 01121 CB1835 
Rl195 315-0362-00 8080000 RES . ,FXD,CMPSN:3.6K OHM,5',O. 25W 01121 CB3625 

R1196 315-0183-00 8010100 8079999 RES. ,FXD,CMPSN:18K OHM , 5 \ , O . 25W 01121 CB1635 

Rl196 315-0362-00 B060000 RES . ,FXD,CMPSN •. 3.6K OHM,5\,O .25W 01121 CB3625 

R1201 315-0103-00 XBlSOOOO 8329999X RES • •  FXD, CMPSN: I0K OHM,S\,O. 2SW 01121 CB1035 

Rl201 1 315-0103-00 XB3JOOOO RES . , FXD,CHPSN:I0K OHH,5',O. 25W 01121 CBI035 
Rl202 315-0102-00 BOI0100 B329999X RES. , FXD,O'IPSN : lK OIlY., 5\ ,0. 251'1 01121 CBI025 
Rl202 1 315-0102-00 XB330000 RES . , FXD,CMPSN:IK OHM,5\,O .25W 01121 CBI02S 
R1204 315-0474-00 RES. ,FXD, CMPStl:470K OHM,5\,O.25W 01121 CB4745 

R1205 1 315-0202-00 XB330000 RES . , FXD,CKPSN:2K OHM,5\.0. 25W 01121 CB2025 
R1207 315-0102-00 BOI0100 BJ29999X RES . ,FXO,CMPSN:IK OHM,5',O. 25W 01121 CBI025 
R1207 1 315-0102-00 XB3l0oo0 RES.,FXD,CMPSN:IK ORM,5\,O.25W 01121 CBI025 
Rl208 315-0104-00 0010100 B329999X RES. ,FXD,CMPSN:I00K OHM,5\.0.25W 01121 CB1045 
Rl208 1 315-0104-00 xe3JOOOO RES • •  FXD,CMPSN: I00K OHH,5\,O.25W 01121 CBI045 

Rl210 315-0562-00 RES . ,FXD,CMPSN,5.6K OHM,5',O.25W 01121 CB562S 

R1210 1 315-0152-00 XB330000 RES. ,FXD,CMPSN:l.SK OHH,S\.0. 25W 01121 CBlS25 

R1211 315-0562-00 RES . , FXD,CKPSN,S .6K OHM,S',O.2SW 01121 CH5625 
Rl2U l 315-0562-00 XB330000 RES . ,FXD,CMPSN,S.6K OKM, S \ , O . 2SW 01121 CBS625 

R1214 l15-0102-00 BOI0100 B329999x RES. ,FXD,CHPSN,lK OHM,5\,O.2SW 01121 CBI02S 

Rl214 1 31S-0102-00 XB330oo0 RES. ,FXD,CMPSN: lK Qf'.Y., S\ , 0  .251'1 01121 CBI025 

Rl217 1 315-0470-03 XB330000 RES. ,FXD,CMPSN,47 OHK,5\, O.2SW 01121 CB4705 
Rl234 315-0203-00 8010100 8329999X RES . ,FXO,CMPSN:20K OHM.S\,O.25w 01121 CB203S 
Rl234 1 315-0472-03 XB3l0000 RES. ,FXD,CMPSN, 4 . 7K OHM,5\,O.2SW 01121 CB4725 

Rl23S 1 315-0470-03 X8330000 RES . ,FXO,CMPSN:47 OHM, 5 \ , O . 2SW OU21 C8470S 

R1242 315-0101-00 xa01017S 8J29999X RES . ,FXD,CMPSN:I00 0!!M.5\, O.25W OU21 calO15 

Rl242 1 315-0101-00 XB330000 RES. ,FXD,CMPSN,100 O&�,5\,O.2SW 01121 CBI015 

Rl243 315-0434-00 BOI0I00 8109999 RES. ,FXO,CMPSN,430K OHM,5\, O.2SW 01121 CB434S 
Rl243 315-0364-00 B110000 RES . ,FXD, CMPSN, 360K otIM, 5\ ,0.  2SW 01121 CB3645 

Rl243 1 321-0407-00 XB030492 B329999 RES. ,FXD,FILM: 169K OHM,l\,O .125w 91637 MFF1816G16902F 

Rl243 1 315-0364-00 B330000 RES. ,FXD,CMPStl:360K OHM,5\,O.2SW 01121 CB364S 
R1244 1 321-0335-00 XB030492 RES. ,FXD,FILM,30.1K OHM.1\,O.12SW 91637 MFF1816G30101F 
"24SAI 412K OHM 
R12458 307-0359-00 RES . ,FXO,FILM, 2 4 . 5M OHM 80009 307-0359-00 

Rl245C 20.SM OHM 
Rl24SD 4.SM OHM 

R1250 311-1256-00 RES . ,VAR,NONWIR,2.SM OKM,20',O. 50W 73138 72PM-78-0-255 
JU252 315-0915-00 BOI0100 8329999 RES . ,FXD,CMPSN:9.1H OHH,5',O.2SW 01121 CB915S 

R12S2 322-0524-0. B330000 RES. ,FXO,FILM:2.8M OHM.0.5\, O . 25W 91637 MFF1421G28003D 

R1253 315-0103-00 XBI022eO B329999X RES. ,FXD,CHPSN,lOK OHM,5',O.2SW 01121 CBI03S 

Rl2S3 1 315-0103-00 X8030492 RtS. ,FXD,CMPSN:I0K OHM, S'.0.25W 01121 CBI0JS 

Rl2S4 315-0103-00 xa254775 B329999x RtS.,FXD,CMPSN:I0K aL�.5\,O.2Sw 01121 CBI035 

Rl2S7 315-0105-00 BOI0100 8099999 RES . , FXD,CMPSN:lM OHM,S\,O.25w 01121 ClII0SS 

lOption 4 only . 
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Rl2S7 315-0754-00 BI00000 B329999X RES • •  FXD.CMPSN: 7S0K OHM.5\,0.2SW 01121 CB754S 

Rl2S7 1 
315-0754-03 XB330000 RES . ,FXD,CHPSN:7S0K OHM,S\,0.2SW 01121 CB7S4S 

RU,' 315-0103-00 XBI022BO 8329999X RES . ,FXD,CMPSN:I0K OHM,5\.0.2SW 01121 CBI03S 

Rl258
1 

315-0103-00 XB030492 RES. ,FXD,CMPSN'10� OHM,S\,0.2SW 01121 CB103S 

Rl259 315-0513-00 RES . ,FXD,CMPSN'51� OHM,5\,0.2Sw 01121 CBS13S 

Rl2S9 1 
315-0513-00 XB330000 RES.,FXO,CHPSN,SlK OHM,S\,O.2SW 01121 CBS13S 

Rl260 1 315-0103-03 XB330000 RES. ,FXD,CHPSN: 10� OHH,S\,0.2SW 01121 CB103S 

Rl261 311-1232-00 RES. ,VAR,NONWIR: SOK OHM,20\.0.50W 32997 3386F-'l'04-S03 

Rl262
1 

315-0103-00 XBI02280 8329999X RES.,FXO,CMPSN ,10� OHM, S\,0.2Sw 01121 CBI03S 

Rl262 315-0103-03 XB030492 RES • •  FXD,CHPSN, 10� OHM. S\,O.2SW 01121 CBI035 

RU63 315,-0513-00 RES . ,FXD,CMPSN,51K OHM,S\,O. 2SW 01121 CB5135 

Rl263
1 

315-0513-00 XB13OO00 RES • •  FXD,CHPSN: SIK OHM,S\,O.25W 01121 CBSll5 

Rl266 315-0125-00 8010100 8099999 RE S . , FXO,CMPSN:1.2M OHH,5\,O.25W 01121 CB125S 

Rl266 315-0754-00 B100000 B329999X RES.,FXD,CHPSN,750K OHM,5\.0.2SW 01121 CB7S4S 

Rl266 1 315-0754-0) XB330000 RES . ,FXD,CHPSN:7S0K OHM,5\ , O .2SW 01121 CB7S4S 

RU70 315-0103-00 XB102280 8329999X RES. ,FXD,CHPSN:I0K OHM,S\,O.2SW 01121 CB103S 

Rl270 1 
315-0103-00 XB030492 RES . ,FXD,CHPSN.I0K OHH,5\,0.2SW 01121 CB1035 

Rl271 315-0915-00 BOI0100 B329999X RES . ,FXO,CHPSN,9.lM OHM,S\,O.2SW 01121 CB91SS 

Rl271 1 315-0134-00 XB330000 RES.,FXD,CHPSN:130K OHM,S\, O.2SW 01121 CBll4S 

RU7< 315-0104-00 RES. ,FXO,CMPSN:I00K OHM,S\,0 .2SW 01121 CB104S 

Rl275 31S-0474-00 8010100 8099999 RES • •  FXD,CMPSN,470K OHM,5\,O .2SW 01121 CB474S 

Rl275 315-0563-00 B100000 1I329999X RES. ,FXD,CHPSN:S6K OHM,S\,O.2SW 01121 CBS63S 

Rl275 1 315-0134-03 XB330oo0 RES . ,rXO,CMPSN:130K OKM, 5 \ , O . 2SW 01121 CB1345 

Rl276 1 308-0703-00 XB030492 RES. ,FXD,WW:1.8 0HM,S\,2W 75042 BWH-1RBOO'] 

Rl278 315-0470-00 XB330000 Rl:S .  ,FXD.CHPSN,47 OHM, S\,O.2SW 01121 CB470S 

Rl313 315-0243-03 XB330000 RES . •  FXO,CHPSN'24� OHM, 5 \ , O . 2SW 01121 CB243S 

al31S 315-0103-03 XB330000 RES . ,FXD,CHPSN:10K OHM,5\,O.25W 01121 CB10l5 

Rl317 315-0206-01 XBl30000 RES. ,FXD,CHPSN:20H OHM,S\,O. 25W 01121 CB206S 

Rl319 315-0103-03 XB330000 RES. ,FXO,CHPSN:I0K OHM,5\,O.25W 01121 CBI0)S 

Rl413 315-0243-0] XB330oo0 RES. ,FXD,CHPSN:24K OHH,5\,O.25W 01121 CB2435 

Rl41S 315-0103-03 XB330000 RES. ,FXD,CHPSN:I0K OHM, S\,O.25W 01121 CB103S 

Rl417 315-0206-01 XB330000 RES . , FXO,CHPSN:20M OHM,5\ , O . 25W 01121 CB206S 

R1419 315-0824-02 XB330000 RES. ,rXD,CMPSN:B20K OHM , 5 \ , O.25w 01121 C88245 

R2101 315-0682-00 RES.,FXD,CHPSN,6.BK OHM,S\,O.25w 01121 """ 
R2102 315-0103-00 RES . , F XD,CHPSN:10K OHM,5\,O.2SW 01121 CB103S 

R2104 315-0333-00 RES . ,FXD,CHPSN:33K OHH,5\,O.25w 01121 CB3335 

R210S 315-0_53-00 RES.,FXO,OHPSN,lSK QHM,5\,O.25W 01121 CB153S 

R2107 315-0510-00 RES. ,FXD,CHPSN,51 OHH,5\,0. 25W 01121 ea5105 

R210B 315-0S12-00 RES . , FXD,CHPSN,S.lK OHH, 5\,O.2SW 01121 CBS125 

R2109 315-0221-00 RES .,FXD,CHPSN:220 OHH,5\,O.25W 01121 CB221S 

R2112 315-0102-00 RES. ,FXO,CHPSN:IK OHH,5\,O. 25W 01121 01025 

R2113 315-0301-00 RES .,FXD,CMPSN:300 OHM,5\,O.2SW 01121 C:S3015 

R2122 315-0432-00 RES • •  FXD,CMPSN: 4 . 3 K  OHH,S\,O.2SW 01121 CB432S 

R212] 315-06B3-00 RES. ,FXD,OU>SN,68K OItM, 5\,O.25W 01121 CB6835 

R2127 315-0302-00 RES. ,FXD,OU>SN,3K OItM,S\,0. 25W 01121 CB302S 

R212B 311-122S-00 BOI0100 11139999 RES . ,VAR,NONWIR:1K OHM,20\,O.SOW 32997 3386F-T04-102 

R2128 311-1263-00 8140000 lIES .  ,VAA, NONWIR, lK OHM,10\, O. sow 32997 3329P-LSB-I02 

R2129 315-01B3-oo RES • •  FXD,CKPSN.18K QHH,S\,O. 25W 01121 01835 

R2135 31S-0393-00 RES . ,FXD,CMPSN:39K OHM,S\,0. 2SW 01121 CB393S 

R2137 315-0752-00 RES . , FXD,CHPSN:7.5K OHH,S\,0.25W 01121 C1I7525 

R2139 315-0242-00 RES.,FXQ,CHPSN,2.4K OHM,5\,0 .25W 01121 CB2425 

R2144 315-0104-00 RE S . , FXP,CMPSN,100K OKH, S\,O.2SW 01121 CB1045 

R2146 ]15-0 52-00 RES . ,FXD,CMPSN,l.SK OHM,S\,O.25W 01121 CBlS25 

loption 4 only. 
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112148 31S-0103-00 RES. ,FXD,CMPSN:I0x OHM,S',O.2SW 01121 cal03S 

R21S0 321-0403-00 RES. ,FXO,FIUl,154K OHM,a,O. 125W 91637 MFF1816G1S402F 

112151 321-0372-00 RES. ,FXD,FIUI:73.2K Ol!M, a,0. 125W 91637 MF'F1816G73201F 

112153 315-0103-00 ReS . ,FXD,CHPSN,10K OHM,S',O.25w 01121 CBI035 

R2155 315-0512-00 RES . ,FXD,CMPSN:S.IK OHM,5',0.25W 01121 CBSUS 

112158 315-0152-00 RES. ,FXD,CMPSII, 1 . 5 K  OHM,5',O.25W 011ll C81S2S 

iU161 315-0102-00 RES . , FXO,CMPSN,lK OHM,S',0.2SW 01121 CBI025 

112162 315-0751-00 RES. ,FXO,CMPSN,7S0 OKK,S',O.25w 01121 CB751S 

112163 315-0151-00 RES. ,FXD,CMPSN:750 OHM,5'.0.25W 01121 CB7515 

112165 315-0 02-00 RES . ,FXD,CMPSN,lK QHM,S',0.25w 01121 cal025 

112166 315-0751-00 RES . ,FXD,CMPSN,750 OHM, 5'.0.25W 01121 CB7515 

112167 31S-0751-00 RES . •  FXD,CMPSN: 750 OHM,5',0.25W 01121 ca7515 

112169 31S-0102-00 RES . ,FXO,CMPSN.IK OHM, 5',O.2SW 01121 ca1025 

112170 315-0751-00 RES . , FXO,CMPSN:750 OHH,S\,O.2SW 01121 ca7515 
112171 315-0751-00 RES • •  FXD, CHPSN. 750 ORM,5\,O.2SW 01121 ca751S 

112173 315-0102-00 RES. ,FXD,CMPSN:lx OHM, S\,O.2SW 01121 cal025 

112114 315-0751-00 RES. ,FXO,�N.7S0 OHM,5\,0.2SW 01121 ca7S1S 

112175 315-0151-00 JUS. ,FXD,CMPSN:750 OHM,S\,O.25W 01121 ca7515 

112117 315-0511-00 RES. ,FXO,CHPSN:SI0 OHM,5\,O.2SW 01121 CB511S 

1Ul78 315-0511-00 RES. ,FXO,CMPSN,510 OHM,5',O.25W 01121 ca511S 

112179 315-0S11-00 RES . ,FXD.��SN:510 OHM,5'.O,25W 01121 05115 

112182 321-0262-00 RES. ,FXD,FIlJoI: 5. 23K OHM, a , o .  125W 91637 WF1816G52300F 

112183 311-1224-00 RES . •  VAR, NONWIR. 500 OHM, 20\, O. sow 32997 3386F-T04-501 

112191 315-0S13-00 RE S . , FXD,CHPSII:51K OHM,S\,O,25W 01121 CBS135 
112192 315-0133-00 RES . ,FXO,CMPSN:13K 011101.5\,0.251.1 01121 caUlS 

112193 315-0133-00 RES • •  FXD,CMPSN: 13K OHM,5\,O.25W 01121 ca1335 

112194 315-075)-00 RES . , FXC,CMPSII:75x OHM,5\.0.25W 01121 017535 

112196 321-0308-00 RES . , FXD,FILM :15.8K OHM,I\,O.115w 91637 MFF1816G15801F 
112197 315-0513-00 JUS .  ,FXD,CMPSN:SIK OHM,5\,O.2SW 01121 CB5135 

112198 321-0319-00 RES. ,FXD,FltJoI:20.5K OHM, l',O.12SW 91637 MFF1816G20501P 

112199 321-0335-00 RES . , FXO,FILM:30.1K OHM,l',O.125w 91637 J<:FF1816G30101F 

112201 315-0154-00 RES . , PXD,CMPSN: 150K OHM,5\,0. 25W 01121 CB1545 

112202 321-0335-00 RES. ,FXD,FILM: 3 0 . 1K OHM. 1\.0.125W 91637 MFF1816G30l01F 
112203 321-034(.-00 RES • •  FXD,FILM:31.4K OHM.1\.0.125W 91637 �1816G3740lf' 
R2204 321-033S-00 RES. ,FXD.FIU!, 30.1x Ofl'i ,1\ ,O. 125W 91637 �.FF1816G3010lF 

R2206 315-0513-00 RES. ,FXD,01PSN: SIx 011101,5\,0. 25w 01121 ca5135 
112207 315-0154-00 RES . ,FXO,CMPSN, 150x OHM,5\.0.25W 01121 ca1545 

112208 321-0335-00 RES. ,FXO,FILM,30.1K OHM,l',O.125w 91637 MFF1816G30101F 

R2209 321-0335-00 RES . , FXD.FILH:30.1x OHM,I\,O.125w 91637 MFF1816G30101f' 
112211 315-0752-00 RtS .  ,f'XO.CMPSN : 7 . 5x O��,S\,O.25w 01121 CB7525 

112213 321-0259-00 RES. ,FXD.FlLM:4.87K OIDI , a , 0 . 125W 91637 MFF1816G48700F 

R2214 311-1224-00 RES. ,VAR,NO�WIR: 500 QHM,20\,0.SOW 32997 3386F-T04-501 
R2215 31S-0133-00 RES . •  FXO,CMPSN. 13x OKM,5 \ . 0 . 25W 01121 CB1335 

112217 315-0124-00 RES . ,FXD,CMPSN.120X OHM.5'.0.25W 01121 CB1245 
112219 315-0752-00 RES . , FXD,CMPSN:7.5x OHM.5\.0.25W 01121 CB752S 

R2220 321-0299-00 RES. ,FXD,FIU!, 1 2 .  7 K  OHM, a  ,0 .125W 91637 J<:FF1816G12701F 

R2221 321-0212-00 RES. ,FXD.f'ILH: 1 . 58K OHM, a , O . 125W 91637 MFF1816G15800F 

R2226 315-0222-00 RES . ,  FXD,C.'U'SN: 2 .2K 011101,5\, 0.25W 01121 C82225 

R2227 321-0268-00 RES . ,FXD,FILH:6 .04X OHM,l\,O.125W 91637 MFF1816G60<:00f' 

R2229 321-0210-00 RES. ,FXD,FILH:1.5x OHM, a,O. 125W 91637 MfF1816G15000f' 

112231 315-0303-00 RES . ,FXD,CHPSN,30x OHM,5\.0.25W 01111 CB3035 
112235 315-0203-00 RES . •  FXD, CMPSN:20x OHM.S\,O.25w 01121 CB2035 

R2236 315-0203-00 R£S. ,PXD,CMPSN:20K OHM,5\,O.25W 01121 CB2035 
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R2237 315-0203-00 RES. ,PXD,CKPSN.20K OHH,5',O.25W 01121 CB2035 
R2238 315-0203-00 RES. ,FXD,CMPSN:20K OHM,S',O.25W 01121 ClI2035 
R2241 321-0326-00 RES . ,FXO,FILM:24.3X OHM.1',O. 12SW 91637 l"2F1816C2430lP 

R22S1 315-0102-00 RES. ,FXO,CHPSN:lX OHM, 5',O.25W 01121 CBI025 
R2252 315-0102-00 RES. ,FXD,CHPSN:IK OHM, 5',O.25W 01121 CBI02S 

R2253 31S-0102-00 RES . ,FXD,CHPSN:IK OHM,S',0.2SW 01121 CBI025 
R2254 31S-0303-00 XB140000 RES. ,FXO,CHPSN:30K OKM,s',0.2sW 01121 CB303S 
R2261 315-0272-00 RES. ,FXD,CKPSN:2.7X OHM,S',O.2SW 01121 CB272S 
R2262 315-0102-00 RE S . , FXD,CMPSN:IK OHM,s',0. 2SW 01121 CBI02S 
R226S 315-0512-00 RES. ,FXD,CHPSN:S.IK OHM,5'.0.2SW 01121 CBs125 

R2266 315-0912-00 RES. ,rXO,CHPSN:9.1X OHM,S',O. 2SW 01121 CB912S 
R2268 321-0296-00 RES.,FXO,FILM,11.8K OHM, 1',0.12SW 91637 MFF1916G11901F 
R2273 311-1226-00 RES . , VAR, NONWIR:2.SK OHM,20',O. sow 32997 3396F-T04-2S2 
R2274 321-0153-00 RES.,FXD,FIUI:383 0HM, 1',0.12SW 91637 MFF1816G383ROF 
R2275 321-0170-00 RES . ,FXO,FltM:S76 0HM,l'.0. 125W 91637 KFF1816G576ROF 

R2276 315-0223-00 RES. ,FXO,CMPSN :22K OHM, S',O.25W 01121 CB223S 
R2277 321-0250-00 RES . , FXD,FILM:3.92K OHH,1',0.12sW 91637 MFF1816G392ooF 
R2278 315-0823-00 XB140oo0 RES.,FXD,CMPSN:82K OHM.S',O.2SW 01121 CB823S 
R2279 321-0222-00 RES. ,FXO,FltM:2K OHM,1',0.12SW 91637 MFF1816G20000F 
R2280 315-0823-00 RES . , FXO,CMPSN,82K OHM,S',0.2SW 01121 CB823S 

11.2281 315-0101-00 XB140oo0 RES. ,FXD,CMPSN:lOO OHM, S',O.25w 01121 CB1015 
R2282 315-0332-00 RES. ,FXD,CHPSN:3.3K OHH, 5',O .2SW 01121 CD3325 
R2283 315-0753-00 XB140000 RES. ,YXD,CMPSN:75X ��,5',O.25W 01121 CB153S 
11.2284 321-0216-00 RES . ,FXO,tlLK : l .74K 0AK,1',O.12SW 91637 I'7t1816G174ooF 
JU285 321-024S-OO R ES . , PXD,FIUh3.48K OHM, a , O . llSW 91637 MFF1816G34800F 

R2286 321-0209-00 BOI0100 B326669 � . ,FXO,FILH'I.47K OHM,l',O. 12SW 91637 �.FF1816G147ooF 
R2286 315-0210-00 8326670 RES . ,FXO,FILM:l.SK OHM,I',O.125w 91637 MFF1816GlSOOF 
R2287 321-0199-00 RES . ,FXD.FILM:1. 1SK OHM, l',0.12SW 91637 MFF1816Gl15OOP 
R2288 321-0273-00 RES . ,FXD,FILM:6.81X OHM, l',O.125W 91637 MFF1816G68100F 
R2289 321-0193-00 RES.,FXO,FILM:LK OHM, l ' , 0 . 125w 91637 MFF1816Gl00ooF 

R2291 311-1225-00 RE S . , VAR,NONWIR,lK OHM,20',O.50W 32997 3J86F-T04-102 
R2292 31S-0132-00 RES • •  FXD, CMPSN, 1.3K OHH,S',0.25W 01121 CB1325 
R2293 321-024S-OO RES. ,FXD,FIUI: 3.481:: OHM, a, 0. 125w 91637 MFF1916G34800F 
R2294 321-0255-00 RES. ,FXO,FIUI,4.42K 01lM , a , O . 125W 91637 MFF1816G44200F 
R229S 321-0241-00 RES . , FXD,FILH : 3 . 161:: OHM . 1 ' , O . 125W 91637 MFF1816G31600F 

R2297 31S-0102-00 8010100 B039999 RES. ,FXD,CMPSN:1K ORM,5',O.25W 01121 CB1025 
R2297 315-0:' 52-00 B040000 RES.,FXO,CMPSN:1.5K ORM, 5',0.2SW 01121 CB1525 
R2298 315-0102-00 RES . ,FXD,CMPSN:IK OHM,5',O.25W 01121 CBI025 
R2299 315-OS11-00 BOI0100 B139999 RES. ,FXD,CMPSN,S10 OHH,S',O.25W 01121 CB5115 
R2299 315-0431-00 s140000 RES. ,FXD,CMPSN:430 OHM, S',O.25W 01121 CB431S 

RT417 307-0125-00 JU;S . , THERM.r.L:500 OWI, 10',2S DEC C S0157 201595 
RT461 307-0181-00 RES . , THERMA.!.: 100K OHM,10', 4HW/DEC C lS4S4 lDE104-K-220EC 

,.;" 260-0984-00 SW%TCH,SLIDE:DP 3 POSN,O.5A, 125VAC-DC 79727 G-128SPC/1140 
S1000 260-0724-00 8010100 8153278 SW.'l'HERHOSTATIC:OPEN 83.3 OEG,a. 66.7 OEG C 93410 110181 
51000 260-1759-00 8153279 SW,THERUOSTATIC:OPEN 83.3 OEG,CL 66.7 OEG 82647 207ooL66-322 
SlOOl 260-1222-00 SWITCH.PUSH-PUL:IOA,250VAC 91929 2I:tt301 
51011 260-1379-00 SWITCH,PUSH:TRIG SOURCE 71590 2KBC1200oo-59s 

S1021 260-1378-00 SWITCH, PlJsa : VERT MODE 71S90 2f:l1CI4oo00-608 
S1030 1 'BEAM FINDER 

S2110 260-<1723-00 SWZTCH,SLIOE:OPDT,O.5A, 12SVAC 79727 GF126-oo28 

"'" 120-0S46-00 X8030000 XFMR,TOROIO:4 TURNS BIFIv.R 80009 120-0546-00 

"'01 120-0708-00 XFMR,PWR, STPON'LV 80009 120-0708-00 

IFu.rnhhed aa a unit with Rl095. 
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Tektronix 
Ckt No. Part No. 

T122!i 
T122S 

T122S 

T1225 

us, 
09' 
1.1123 
U1S6 

U214 

U324 

U4S0 

USI0 
0973 
U1230 1 

120-0709-00 

120-0823-00 

120-0879-00 

120-1087-00 

155-0011-00 

lS6-0048-00 
lS6-0041-00 

156-0041-00 

155-0022-00 

1S5-0022-00 

155-0080-00 

155-0022-00 

156-0065-00 
119-0286-00 

Serial/Model No. 
Eft Dscon! Name & Description 

BOI0I00 B029999 XFMR,PWR, STPDN,HV POWER 

B030000 8099999 XFMR,PWR, STPDN'HV POWER 
8100000 8329999 XFMR,PWR,STPDN,HV POWeR 

B330000 XF!>'.R,PWR, SDN/SU :HV POWER 

8010100 8029999 

MICROCIRCUIT,DItML,CLOCX AND CIIOP BLANKING 

MICROCIRCUIT,LI.FIVE NPN TRANSISTOR ARRAY 
MICROCIRCUIT,OI'QUAL O-TYPE FLIP-FLOP 

MICROCIRCUIT,OI ,DUAL D-TYPE FLIP-FLOP 

MICROCIRCUIT ,01 .ML,CHANNEL SWI'l"Clt 

HICROCIRCUIT,OI,ML,CHANNEL SWITCH 

HICROCIRClJIT,LI ,RYBRIO 

MICROCIRCUIT, 01 'MI.,CHANNEL SWITCH 

MICROCIRCUIT,LI:FIVE NPN TRANSISTOR ARRAY 
MULTIPLIER,HV: 

U1230
1 , 2

119-0401-00 8030000 MULTIPLIER,HV, 

U12301 lS2-049S-oo 

U2120 lS6-0043-00 
1,/2126 155-0021-00 BOI0100 8122784 
1.12126 lS5-0021-01 B122785 

1.121S5 

1,/2l59 
1.12180 

U2l85 

U2190 

U2232 

U2244 

U22S0 

U2260 

u2270 

02272 

U2274 

U2276 

1./2278 

U2284 

VI099 

vI099 

VI099 
VI0992 
vI0993 

VR244 

""''' 

VR8S1 

""''' 

VRl142 

VR1258 

VR12S8 2 

VR1262 2 

VR1264 

VR2262 

VR2263 

VR2264 

156-0043-00 

15S-0017-00 

15S-0015-01 

15S-0014-01 

15S-0015-01 

15S-0018-00 

155-0014-01 
156-0032-00 

15S-0019-00 

155-0023-00 

155-002�-00 

lS5-002S-00 

155-0026-00 

155-0027-00 

lS5-0020-00 

154-0640-00 
154-0640-0S 

lS4-0640-10 

154-0672-00 
154-0673-00 

152-02'U-00 

152-0243-00 

152-0283-00 

lS2-0124-oo 

lS2-00S5-00 

152-0283-00 

1S2-0287-00 

152-0428-00 

lS2-0282-00 

lS2-0405-00 

lS2-040S-00 

lS2-040S-00 

BOI0100 8019999 

B020oo0 B3272S6 
B3272S7 

XB030492 

8010100 8329999X 

X8330OO0 

XB330000 

SEMICOND DEVICE.V MULTR,6KV IN,12KV OUT 

HICROCIIICUIT,Ol .QUAO 2-INPUT POS NOR GATE 
HICROCIRCUIT,OI,ML,TIMING GENERATOR 

KICROCIRCUIT,OI'HL,TIHING GENERATOR 

HICROCIRClJIT,OI:QUAO 2-INPtrr POS NOR GATE 
MICROCIRCUIT,OI :ML,ZERO LOGIC COUNTER 

MICROCIRCtlIT,Ol:ML,ANALOG DATA SWITCH 

MICROCIRCUIT,Ol:ML,ANALOG TO DECIMAl. com 
MICROCIRCUIT,OI,KL,ANALOG DATA SWITCH 

MICROCIRCUIT,OI,ZERO LOGIC 

MICROCIRCUIT,OI 'ML,ANALOG TO DECIMAL CONV 
MICROCIRCUIT,OI.4-BIT 8INARY COUNTER 

HICROCIRCUIT,Ol'ML,DEClMAL POINT AND SPACE 

MICROCIRCtlIT,OI'HL,CHAR GEt'! NUlttRALS 

MICROCIRCUIT,DI:HL,OlAR GEN SPCL SYMBOLS 

KlCROCIRCUIT,OI'HL,atAR GEt> PREFIXES 
HICROCIRCUIT,DI:HL,CHAR GEN LET'IERS 
MICROCIRCUIT,OI'HL,CHAR GEN sPCL ALPHA 
MICROCIRCUIT,DI.ML,OfANNEL SW OUTPUT I\SSY 

ELECTRON 'l'UB!;.CRT 
ELECTRON TUBE,CRT 

ELECTRON TUBE .CRT,P31 INT SCALE 
ELECTRON TllBE ,CRT,P31 
ELECTRON TUBE .CRT,P31 

SEMICOND OEVIct: ZENER,O.4W,ISV,5' 

SEMICOND DEVlct: ZENER,0.4W,lSV,S' 

SEMlCONO OEVICE.tENER , O . 4w,43V,S' 

S£lo'.ICOND DEVICE: ZENER,O . 5W, 9v ,5' 

SEl'IlCONQ DEVICE : ZENER,O.4W, IIV, S\ 

SEMIOOND DEVICE.ZENER,0.4W,43V,S\ 

SEMIOONO DEVICE :ZENER,0.4W, 110V,5\ 

SEHICOND OEVlCE.Z£NER,O.4W,120V,S\ 

SEHICONO DEVICE,ZENER,O.4W,30V,S' 

SEMICONO DEVICE : ZENER, lW, 15v, 5' 

SEMIOONO OEVICE.ZENER,1W,15V,S\ 

S&�OOND DEVICE.ZENER,lw,15V,S\ 

lE!ther of these HV Multiplier, may be used in an in't�nt. 
2Option 4 only. 
3Option 6 only. 

Mfr 
Code Mlr Part Number 
80009 120-0709-00 

80009 120-0823-00 

80009 120-0879-00 

80009 120-1087-00 

80009 1S5-o011-00 

02735 CA3046 

27014 OM7474N 

27014 DM7474N 

80009 155-0022-00 

80009 15S-0022-00 

80009 15S-0080-00 

80009 155-0022-00 

80009 lS6-00&5-o0 
80009 119-0286-00 

80009 119-0401-00 

80009 152-0495-00 
80009 IS6-o043-00 

80009 lSS-0021-o0 

80009 155-0021-01 

80009 156-0043-00 

80009 lS5-oo17-00 
80009 155-0015-01 

80009 155-0014-01 

80009 155-0015-01 

80009 15S-0018-00 

80009 155-0014-01 
01295 SN7493AN 

80009 lSS-0019-00 

Boo09 15S-0023-00 

80009 15S-0024-OO 

80009 lS5-o02S-00 

80009 lSS-0026-o0 

80009 155-0027-00 

80009 155-0020-00 

80009 
80009 

80009 

80009 
80009 

81483 

81483 

04713 

80009 

04713 

04713 

04713 

04713 

04713 

80009 

154-0&40-00 

lS4-0640-05 

154-0640-10 

154-0&72-00 
lS4-o673-00 

1N965B 

IN96SB 

118768 

152-0124-00 

IN9628 

1N976B 

lN986B 

1N987B 

IN972B 

152-0405-00 

80009 152-0405-00 

80009 lS2-0405-o0 

7-27 
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SECTION 8 
DIAG RAMS AND C I RCUIT BOARD ILLUST R ATIONS 

Symbols and Reference Designators 

Electrical components shown on the diagrams are in the following units unless noted otherwise: 

Capacitors = Values one or greater are in picofarads (pF). 
Values less than one are in microfarads IpF). 

Resistors = Ohms In) 

Symbols used on the diagrams are based on USA Standard Y32.2·1967. 

Logic symbology is based on Mtl-STD.a06B in terms of positive logic. Logic symbols depict the logic function performed 
and may differ from the manufacturer's data. 

The following special symbols are used on the diagrams: 

Is External Screwdriver adjustment. 

External control or connector. 

- Clockwise control rotation in direction of arrow. 

Refer to diagram number indicated in diamond. 

Refer to waveform number indicated in hexagon. 

� ..-

-- Connection soldered to circuit board. -�l .... �V\/";r-�)�; �- Connection made to circuit board with interconnecting pin. 

------- . Blue tint encloses components located on circuit board. 

PIO circuit board' 
The following prefix letters are used as reference designators to identify components or assemblies on the diagrams. 

A Assembly, separable or repairable (circuit board, etc.) LR Inductor/resistor combination 
AT Attenuator, fixed or variable M Meter 
B Motor Q Transistor or silicon-controlled rectifier 
ST Battery P Connector, movable portion 
C Capacitor, fixed or variable R Resistor, fixed or variable 
CR Diode, signal or rectifier RT Thermistor 
DL Delay line S Switch 
DS Indicating device I lamp) T Transformer 
F Fu" TP Test point 
FL Filter U Assembly, inseparable or non-repairable (integrated 
H Heat dissipating device (heat sink, heat radiator, etc.) circu it, etc.' 
HR Heater V Electron tube 
J Connector, stationary portion VR Voltage regulator (zener diode, etc.) 
K Relay Y Crystal 
L Inductor, fixed or variable 

8·1 
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a.cUOn t-7803/A 

REPLACEABLE 
MECHANICAL PARTS 

PARTS ORDERING INFORMATION 

Replacement part, are avaUabta from or Ihrough yOlJr local 

Teklroni". Inc. Field Office Of represenlatlYe. 

Changes to Teklronl" InSlrumenlS are sometImes made to 
accommodate improved components as they become aVllllble. 

and to give yOlJ the benelll 01 the latest circuit tmprovem8f1ts 

developed in our engineering department. II Is Iherelore 

Importanl. when ordering perts. to Include It1e lollowlng 

inlormatlon in your order: Part number. Instrument type or 

number. IIrlal number. and modilication number II eppllcable. 

" e  part you have Ordered has been repleced with I new or 

Improved part. your local Tektronl". Inc. Field OffiCe or 

representative witt contaCI you concerning any change In part 

number. 

Change Information. If any. " located at ttIe reaf ol lttls 

manual. 

SPECIAL NOTES AND SYMBOLS 
xooo Part llral added at this ,erial number 

oox Part removed alter this serial number 

FIGURE AND INDEX NUMBERS 
IIams in tM, seclion are relerenced by figure and indell 

numbers to the illustrations. 

INDENTATION SYSTEM 
Thi' mechanical parts tlst Is Indenled 10 Indicate lIem 

relationships. Following I, an e"ample of the Indentation ayslem 

used In the description column. 

1 2 3 4  5 Nam, " Description 

AuemOIy and/or Componan' 

Atlaching parts lOf AuamOIy and/or Component 
· . . . . . . 

Detail Part of A",mOfy endlor Component 

Atlllchirtg pllrt� fOf Dalall ParI 
· . . . . . . 

Part. 01 Dat,iI Part 

Allaching p'rl� for Patts of DeI,1I P,rt 
· . . . . - -

Anachlng Part. atwaya appear In Ihe ume indentation .. 

ttIellem II mOlJnts, white the detail part. are Indented to Itte tight. 

Indented Ilems ere part 01, and Included with, the ne"t higher 

Indentation. The separation symbol - · · ·  - - - indicates the endol 

anechlng parts. 

Atl8chtng part. mu.1 be purehaed ..".rately, un .... o"'tw'" 
tpeelfted. 

ITEM NAME 
In the Parts List, an lIem Neme is separaled from lhe 

desCription by a colon (:). Because 01 space limitations. an Item 

Name may sometimes appear as incomplete. For further Item 

Name identification. the U.S. Federal Cataloging Handbook He·t 

can be utilized where possible. 

ABBREVIA TrONS 
,..,. ELCTAH ELECTflOH 'N '"CH ,. SIHGLEENO 

• HUMBER SIZE ELEC ELECTflICAL ,"",,"0 INCANDESCENT SECT SECTION 
"'" ACTUATOR [LCTLT ElECllIOL TTIC 'NS� IN$UUlTOR SEMICOND SENICOHOUCTOR 
AOPTA . .,...,'" ELEM ELEMENT ,�, IHTERMAL .... 0 SHIELD 
ALI� ALIGN"'ENT '" ElECllIICAL PAATS UST U'''-OR ,-"""",,-0", .... OR SHOULOERED 
" ALUMINUIII ''''' EQUIPMENT ""'" MACHINE "" """''' ... ," ASSEMBLED "" '''''''- """ MECHANICAL " "'" ... , ASSEN8l.Y '" FIllISTER HEAD "'0 MOlIfiTING SLFlKG SElF-lOCKINO 
ATTEN ATTENUATOR FLEII FtElll8lE "" NIPf>LE "'0 SLEEVINO 
.WO AMERICAN WIRE GAGE "" FlATHEAO NON WIRE ...aT WIRE WOUND "" ""''''' 
.0 OOAAO FlTR FILTER oeo OROEA 8Y DESCRIPTION '" SooAAE 
BRKT BAACI(ET " FFIA� Of fRONT 00 OUTSIDE OIAMETER '" ST AIN'LESS STEEl 
,., IIPII"" I'STNR I'''5TENEIII OVft OVAL HEAD m $TnL 
." BRONZE � '00' �." PI'IOSPHOIII 8RONZE ow SWITCH 
BSI-IG 8USI-IING ,"0 FIXED "- PlAIN Of PlATE , ",., 
". CABINET """ ""'" .....« ""'� TEIilM TEIilMINAl 
.,., CAPACITOR ""'- HANOlE ... PAIIT NUNeER '"0 ,�..., 
C'" CERAMIC "" �GON .... PAN I-lEAO ,� ,� 
"" S CHMS" "" HO t-lEXAGONAL HEAD OW. """'" ""'" TENSION 
cn CIRCUIT � soc HEXAGONAL SOCKET OC>'< RECEPTACLE '''' TAPPING 
"""' COMPOSITION HlCPS HEUc.u cor.tPAESSION .OS RESISTOR � TflUSSHEAD 
CONN CONNECTOR HlEXT I-IELICAl EXTEHSION .00 RIOlO , YOlTAGE 
C<W """'. � HIQHYOlTAGE '" III[LIEf 'AA YAIIIA8lE 
c"-O COUPI..ING '" INTEGRATEO CIRCUIT RTNR RETIolI'fER W, �" 
CO< CATHOOE FlAY TUBE '0 INSIOE DIAMETER SOH SOCKET HEAD � W""'" 
"'. DEGREE ''''� IDENTIFICATION $0"",, OSCillOSCOPE " ... TAANSl'OAMt:R 0 .. " .. � IMPl.R 'MP£UER OCR ""� IISTR TflANSISTOA 
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Rep"ceable Mechanical Parts-7803/R 

CROSS INDEX-MFR. CODE NUMBER TO MANUFACTURER 

Mfr. Code Manufacturer 

00779 AMP, INC. 
01295 TEXAS INSTRUMENTS, INC. , SEMICONDUCTOR 

GMOP 

01881 

050'31 
05820 
06229 
06540 

07700 
07707 
08261 
09422 
11897 
12327 
12360 

22526 
23499 

2&365 

28520 
28875 
55210 
70276 
70485 
71279 
71590 

71785 
72653 

73743 
74445 
74921 
75915 
78189 

79727 
79807 
80009 
83058 

83385 
86445 
86928 
91929 
95987 
97913 

ANACONDA A!"ERICAN BIlASS COMPANY, A DIV. 
OF ANACONDA CCHPANY 
TRI-ORDlNATE CORPORATION 
WAKEFIELO ENGINEERING, IOC. 
ELECTROVERT, INC. 
AHA'IOM ELECTRONIC HARtlWARE, OIV. OF 
MITE CORl'. 
TEOINICAL WIRE AND PROOUCTS, INC. 
USM CORP. ,  USH FASTf;tteR DIV. 
SPecTRA-STRIP CORP. 
PLASTIC STAMPING CORPORATION 
PLASTIGLIDE MFG. CORPORATION 
FREEWAY CORPORATION 
ALBANY PRODUCTS CO. , DIV. OF PNEUMO 
DYNAMICS CORPORATION 
BERG ELECTRONICS, INC. 
GAVITT WIRE AND CABLE, OIVISION OF 
RSC INDUSTRIES, INC. 
GRIES REPRODUCER CO. , DIV. OF COATS 
AND CLAJU:., INC. 
HEYMAN MFG. 00. 
HIC MAGNETICS CORP . ,  NEW HAMPSHIRE OIV. 
GE'ITIG ENG. AND MFG. COOPANY 
ALLEN MFG. CO. 
ATlANl'lC INDlA RUBBER WORXS, INC. 
CAMBRIDGE THERMIONIC CORP. 
CENTRALAB ELECTRONICS, OIV. OF 
GLOBE-UNION, INC. 
TRW, CINCH CONNECTORS 
G .  C. ELECTRO�ICS CO. ,  A DIVISION 
OF HYC�TALS, INC. 
FISCHER SPECIAL MFG. CO. 
HOLO-KROMF: CO. 
lTEN FIBRE C O . ,  THE 
LITTELFUSE, INC. 
ILLINOIS TOOL WORKS, INC. 
SHAXEPROOF OIVISION 
C-W INDUSTRIES 
WROUGHT WASHER MFG. CO. 
TEKTRONIX, INC. 
CARR COMPANY, THE UNITED-CARR 
DIV. OF TRW, INC 
CENTRAL SCREW CO. 
PENN FIBRE AND SPECIALTY CO. , INC. 
SEASTROM MFG. COMPAnY, INC. 
HONEYWEL L ,  INC. , MICRO SWITCH OIV. 
WECKESSER CO. , INC. 
INiJOSTRIAL ELECTRONIC HARDWARE CORP. 

Address 

P O BOX 3608 

P O BOX 5012, 13500 N CENTRAL 
EXPRESSWAY 

414 MEADOW STREET 
343 SNYDER AVENUE 
AUOUBON ROAD 
86 HARTFORO AVENUE 

446 BlAKE ST. 
129 OERMODY ST. 
510 RIVER RD. 
7100 LAMPSON AVE. 
2216 W. ARMITAGE AVE . 
P O BOX 867, 1757 STANFORD ST. 
9301 ALLEN ORIVE 

145 WOODWARD AVENUE 
yooK EXPRESSWAY 

455 N. QUINCE ST. 

125 BEECHWOOD AVE. 
147 N. MICHIGAN AVE. 
ROUTE 16 
PO BOX 85, OFF ROUTE 45 
P. O. DRAWER 570 
571 W. POLK ST. 
445 CONCORD AVE. 

P O BOX 858 
1501 MORSE AVENUE 

400 S .  WYMAN ST. 
446 MORGAN ST_ 
31 BROOK ST. WEST 
4001 BENEFIT AVE . ,  P O BOX 9 
800 E. NOR'I'JlWEST HWY 

ST. OiARLES ROAD 
550 DAVISVILLE RD. , P  o BOX 96 
2100 S .  0 .. ' ". 
P O BOX '00 

31 AMES ST. 
2530 CRESCENT DR. 
2032 E. WESTMORELAND ST. 
701 SONORA AVENUE 
CHICAGO ' SPRING STS. 
4444 WEST IRVING PARK RO. 
109 PRINCE STREET 

City, State, Zip 

HARRISBURG, PA 17105 

DALLAS, TX 75222 

WATERBURY, CT 06720 
BEm:ELEY HEIGHTS , NJ 07922 
WAKEFIELD, MA 01880 
MT. VERNON, NY 10553 

NEW HAVEN, CT 06515 
CRANFORD, NJ 0701& 
SHELTON, CT 06484 
GARDEN GROVE, CA 92642 
CHICAGO, II. 60647 
SANTA MONICA, � 9040& 
CLEVELAND, OM 44125 

SOUTH NORWALI<, CT 06586 
NEW CUMBERLAND, PA 17070 

ESC01IDIDO, CA 92025 

NEW ROCHELU:, m 10802 
KENILOOR'lll , NJ 07033 
ROCtiESTER, NIl 03867 
SPRING MILLS, PA 16875 
HARTFORD, CT 06101 
CHICAGO, II. &0607 
CAMBRIDGE , MA 02138 

FORT DODGE, IA 50501 
ELK GROVE VILLAGE, II. 60007 

ROCKFORD ,  II. 61101 
CINCINNATI, OH 45206 
HARTFORD, CT 06110 
ASHTABULA, OH 44004 
DES PLAINES, II. 60016 

ELGIN, I.L 60120 
WARMINISTER, PA 18974 
MILWAUXEE , ., 53207 
BEAVER'IQN, O. 97077 

CAMBRIDGE, MA 02142 
BROADVIEW, II. 60153 
PHILADELPHIA, PA 19134 
GLENDALE, CA 91201 
FREEPORT, II. 61032 
OIICAGO, II. 60641 
NEW YORK, NY 10012 
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-11 

-13 
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Tektronix 
Part No. 

200-1209-03 

211-0634-00 
210-0894-00 

198-2595-00 
204-04 76-00 

213-0055-00 

210-0713-01 
337-1700-00 
378-0624-00 
214-1253-00 
358-0378-00 
366-1391-00 
213-0140-00 
366-1077-00 

213-0153-00 

366-1059-00 
366-i 215-00 

213-0153-00 
366-1402-02 
366-1402-03 

366-1402-04 
366-1257-31 
366-1402-06 
366-1402-07 

426-0681-00 
136-0387-01 

136-0387-00 
-24 3�8-0216-00 
-25 333-1587-00 
-26 ----- -----
-27 386-2269-00 

-28 211-0559-00 

136-0445-00 

-30 211-0501-00 

-31 385-0079-00 

211-0541-00 

-32 407-0915-00 

211-0541-00 

-33 ----- -----

-34 210-0583-00 
-35 210-0940-00 

131-0608-00 
136-0252-04 

260-1379-00 

361-0411-00 

Serial/Model No. 
Efl Oscont 

Replaceable Mechanlcel Perts-7603/R 

Qty 1 2 3 4 5  Name & Description 

1 BEZEL,CRT, 
(ATTACHING PARTS) 

2 THUMBSCReW,6-32 X 0.850 L 
2 WASHER,NOW.ETAL : 0 . 19 10 x 0.43e� OD,PLSTC 

1 \'lIEU: IClT, EL£C, 
1 BOOY, TERMINAL' 

- - - * 

(ATTACHItJ:: PARTS) 
2 SCR,TPG,THD FOR,2-32 X 0 . lB8 INCH,PND STL 

. - -
3 EYELET,HI::TALLIC,0.059 DIA X 0 . 125 INCH LONG 
1 SHLD,IMl'LOSION'SHOKEY GRAY 
1 DIFFUSER,LIGHT, 

1 SPR HSG,SC Lk�'2 .420 INCH L 
1 BUSHING,SLEEVE :PRESS HOUNT 

1 KNOB,GRAY 
1 • SETSCREW:2-56 X 0.94 INCH,HEX SOC STL 
1 KNOB ,GRAY 

1 SETSCREW:5-40 x 0 . 125 INCH,HEX SOC STL 
1 PUSH BUTI'ON :GRAY 
1 KNOB:GRAY 

1 SETSCREW: 5-40 X 0 . 125 INCH,HEX SOC STL 
2 PUSH BUTTQN,LEFT 
1 PUSH BtrrTON:ALT 
1 PUSH BUTTON,ACD 

1 PUSH 8UTTON'CHOP 
2 PUSH 8UTTON,RIGHT 

1 PUSH BUTTON:VERT HODE 
8 FR,PUSH BUTTON,GRAY PLASTIC 
1 JACX, TIP,eLACK 

3 JACK,TIP,GRAY 
1 eU5HING,PLASTIC: 0 . 257 10 x 0.412 IHeH 00 
1 PANEL,FRONT, 
1 LIGHT, INDICATOR{SEE EPL) 

1 SUBPANEL,FRQNT, 
(ATTACHING PARTS) 

3 SCREW,HACHINE :6-32 X 0 . 375"100 CEG,FLH STL 
- - - * - - -

1 LAMPI!OlDER ASSY, 

(ATTACHI!J:i PARTS) 

2 SCREW,MACHINE ,6-32 X 0.125 INCH,PNH STL 
- - - * - - -

2 SPACER,POST:0.25 HEX X 0.375 L,W/6-32 THO 
(ATTACHING PARTS FOR EACH) 

1 SCREW,MACHlNE:6-32 X 0 . 25�1oo OEG,FLH STL 
- - - * - - -

1 BRACKET, ANGLE, 
(ATTACHING PARTS) 

2 SCREW,MACHINE ,6-32 X 0 . 25"100 DEG,F1Jl STL 
- - - * - - -

2 RESISTOR,VAR, 

(ATTACHING PARTS FOR EACH) 

1 NUT,PLAIN,HEX. : 0 .25-32 X 0 . 312 INCH,BRS 
1 WASHER,FLAT:0.25 10 X 0 . 375 INCH OC,STL 

- - - * - - -
1 CKT BO ASSY:CALIBRATOR A.'ID MOCE SW(SEE 1'.7 EPL) 

46 CO��ACT,ELEC , 0 . 365 L X 0.25 PH BRZ GOLD PL 
12 SOCKET, PIN TERM : 0 . 188 INCH LONG 

1 SWITCH,PUSH,TRIG SOURCE 
(ATTACHING PARTS) 

4 SPACER,PUSH $W,0.13 W X 0.375 INCH L,PLSTC 
_ _ _  10 _ _  -

Mlr 
Code MIr Part Number 

80009 200-1209- 03 

80009 Hl-0634-o0 
09422 DaD 

80009 198-2595-00 
80009 204-0476-00 

83385 OBO 

80009 

80009 
80009 
80009 
80009 

80009 
70276 
80009 

74445 
eoo09 

80009 
74445 
80009 
80009 
'0009 
80009 
'0009 

80009 
80009 
71279 

71279 

210-0713-01 
337-1700-00 
378-0624 -00 
214-1253-00 
358-0378-00 
366-1391-00 

0"" 
366-1077-00 

0'0 
366-1059-00 

366-1215-00 

OBO 
366-1402-02 
366-1402-03 
366-1402-04 
366-1257-31 
366-1402-06 

366-1402-07 
426-0681-00 
450-4352-01-0310 

4352-1-0318 
80009 358-0216-00 
80009 331-1587-00 

80009 386-2269-00 

<13385 OeD 

80009 136-0445-00 

83385 oac 

eOO09 385-0079-00 

83385 OeD 

80009 407 -0915-00 

83385 OBC 

73743 2X20224-402 

79807 oao 

22526 47357 

22526 75060 
71590 2KBC120000-S95 

71590 J64285-00 
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1-
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-" 

-49 

-'0 

->1 

Tektronix 
Part No. 

131-0993-00 
260-1378-00 
361-W11-00 
386-2285-00 
352-0161-00 
131-0707-00 

211-0008-00 
211-0040-00 

210-0583-00 
210-0940-00 

220-0455-00 

211-0101-00 

361-0137-00 

211-0008-00 

Serial/Model No. 
Eff Dscont 

376-0029-00 8010100 B039999X 
213-0075-00 
384-1136-00 
384-1112-01 8010100 BOl9999X 
348-0278-00 
351-0295-00 

213-0088-00 8010100 8234532 

213-0054-00 8234533 

131-0930-00 

-59 211-0008-00 

-60 210-0586-00 

-61 131-0799-00 

-62 211-0008-00 

-63 210-0586-00 

-6< 131-1018-00 

-65 211-0008-00 

-66 210-0586-00 

-67 385-0113-00 

-68 211-0538-00 

-69 210-0202-00 

-70 211-0504-00 
-71 210-0407-00 

-72 200-0728-00 

-73 367-0108-00 

-74 212-0597-00 
-75 386-1624-00 
-76 386-1283-02 8010100 B019999 

386-1283-03 B020000 

Qty 1 2 3 4 5  Name & Description 
Mf, 
Code Mfr ParI Number 

1 LINK,TERM.CONNE : 2  WIRE BLACK 00779 530153-2 
2KBCI40000-608 
J64285-Q0 
386-2285-00 
352-0161-00 
75691-00596-6331 

1 SWITCH,PUSH:VERT MODE 71590 
8 SPACER,PUSH SW:0.13 W X 0 . 375 INCH L,PLSTC 71590 
1 PLATE,RES MTG: 80009 

1 CONN BOOY,PL,EL:3 WIllE BLACK 80009 
2 CONTACT,ELEC :0.48� L,22-26 awg wire 22526 

(ATTACHING PARTS FOR CKT BD ASSY) 
2 SCREW,MACHINe:4-40 X 0.25 INCH,PNH STL 83385 0"' 

OBO 1 SCREW,��CHINE :4-40 X 0.25�,BDGH PLSTC 26365 

- - - " - - -
1 RESISTOR,VAR: 

(A'I'TACIlING PARTS) 
1 NUT,PLAIN,aEX. : 0 .25-32 X 0.312 INCH,BRS 
1 WASHER,FLAT,0.25 10 x 0.375 I��H Oo,STL 

- - - - - - -
2 NUT,BLOCX:0.28PSQ,THREE 4-40 TIlRU THOS 

(ATTACHING PARTS FOR EACH) 
1 SCREW,MACHlNE :4-40 X 0.25" 100 OEG ,FLH STL 

- - - " - - -
1 POST,ELEC-MECH,1.345 INCH,W/4-40 THREAD 

(ATTACHING PARt'S) 

1 SCREW,MACHINE:4-40 X 0.25 INCH,PNH STL 
- - - -

1 CPLG,SHAFT,RGO; O , 128 10 X 0.312 00 X 0.5"L 
2 SETSCREW;4-40 X 0.094 INCH,HEX SOC STL 
3 EXTENSION SHAFT:0.95 INCH LONG 
1 EXTENSION SHAFT , 1 . 910 INCH L,EPOXY GLASS 
2 SHLD GSKT,ELEC; 
3 GUIOE,SLID!;, 

(ATTACHING PARTS FOR EACH) 
1 SCR,TPG,THO CTG:4-24 x 0.25 INCH,PNH STL 
1 SCR,TPG,THO FOR'6-32 X 0.312 I��,PNH STL 

- - - " - - -
2 CONTAC'l',ELEC,PLt!G-IN GROUND 

(ATTACHING PARTS FOR EACH) 
1 SCREW,MACHINE,4-40 X 0.25 I»CH,PNH STL 
1 NUT,PLAIN,EXT w,4-40 X 0.25 INCH ,STL 

- - . - - . -
2 CONTACT, ELEC , 

(ATTACHING PARTS FOR EACH) 
1 SCREW,MACHlNE,4-40 X 0.25 INC:H,PNH STL 
1 NUT,PLAIN,EXT W,4-40 X 0.25 INCH,STL 

- - - . - - -
4 CONTACT,ELEC,PLUG-IN GROUND 

(ATTACHING PARTS FOR EACH) 
1 SCREW,MACHlNE :4-40 X 0.25 INCH,PNH STL 
1 NUT,PLAIN,EXT W,4-40 X 0.25 INCH,STL 

- - - " - - -
1 INS, STANDOFF ;0.313 00 X 1.125 INCH L,NYL 

(ATTACHING PARTS) 
1 SCREW,MACHlNE:6-32 X 0. 312�100 OEG,FLH STL 

- - - " - - -
1 TEi1MINAL, LUC'SE '6 

(ATTACHING PARTS) 
1 SCREW,MACHINE'6-32 X 0.25 INCH,PNH STL 
1 NUT,PLAIN,HEX . : 6-32 X 0 . 2 5  INCH,BRS 

2 COV,HANDLE END, 
1 HANDLE,Scope, 

- - - . - - -

(ATTACHING PARTS) 
4 SCREW,HACHlNE , 10-32 X 0.50 INCH,STL 

2 PL,RE'I'. ,HANDLE, 
2 PLATE,HOL MTG , 
2 PlJ>.TE,HDL HTG,PLASTIC 

73743 2X20224-402 
79807 080 

80009 220-0455-00 

83385 OBo 

80009 361-0137-00 

83385 OBi) 

80009 376-0029-00 
70276 OBO 
80009 384-1136-00 
80009 384-1112-01 
80009 348-0278-00 
80009 351-0295-00 

83385 OBO 
83385 OBO 

80009 131-o930-0u 

83385 OBO 
78189 OBO 

80009 131-0799-00 

83385 OBO 
78189 OBO 

80009 131-1018-00 

83385 OBO 
78189 080 
80009 385-0113-00 

83385 OBO 

78189 2104-06-00-2520N 

83385 OBO 
73743 3038-0228-402 

80009 200-0728-00 
8000" 367-0108-00 

83385 OBO 
80009 386-1624-00 
80009 386-1283-02 
80009 386-1283-03 
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Index 
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Tektronix 
Part No. 

Serial/Model No. 
Eff Dscont 

1- 358-0485-00 XB020000 

-17 348-0074-00 

-78 211-0532-00 

-79 377-0119-00 

-80 348-0073-00 

-81 211-0532-00 

-02 
-83 

-85 

348-0282-00 
343-0256-00 

211-0578-00 

390-0204-00 

-86 211-0503-00 

-81 390-0306-00 

214-0812-00 

-88 214-0603-01 

-89 214-0604-00 

-90 386-0227-00 

-91 386-0226-00 

426-1042-00 
-92 426-0857-00 

210-0782-00 

-93 426-0858-00 

210-0782-00 

-9" 426-0741-06 

210-0782-00 

-95 426-0741-03 

210-0782-00 

-96 426-0153-00 
-97 380-0238-00 
-98 ----- -----

-99 131-0589-00 

-100 1)6-0252-01 BOI0100 8122799 
136-0350-00 B1l28oo 

-101 136-0260-01 

-102 136-026]-03 

-103 211-0008-00 

Cty 1 2 3 4 5  Name & Description 

4 BUSHING,SLEEVE: 0 . 19610 X 0 . 28700 X 0.13- L 

2 SPT PIVO'I',FLIP,RICKT PI10m' ANO LEFT REAR 

(AT'l'ACHING PARTS FOR EACH) 
2 SCREW,HAOUN!!!,6-32 X 0.75 INCH, FlU! S'l'L 

4 PAD,CUSHIONING , 

2 SPT PIV01',FLIP,LU'T FRONT AND RlGH'l' REAR 

(ATTACHING PARTS FOR EACH) 

2 SCREW,HACHINE,6-32 X 0.75 INCH,FILH STL 
- - or _ _ _ 

1 STAND, ELEC EQPT, 

2 R'l"NR BLK,SCOPE, 

(ATTACHING PARTS P'OR EACH) 
1 SCRtW,MACHINE:6-]2 X 0.438 INCH,PNH STL 

- - - .. - - -

1 COVER,SCOPE : 
(ATTACHING PARTS) 

4 SCREW,MACHINE ,6-32 X 0. 188 INCH,PNH S'l'L 

- - . - - -

2 COVER,SCOPE : 

2 FAS'reNER,PAWL, 

1 PIN,SECURING,O.27 INCH LONG 
1 WASH. , SPG TNSN:0.26 10 X 0.47 INCH co 
1 PL,�TCH INDEX: 
1 PL,LATCH u:G :P'OR 0.080 INCH nlIClCNESS 

1 FR ASSY, SOOPE . 
1 FRAME SECT,CAB . : LOWER RIGHT 

5 

1 

5 

1 

• 

1 

• 

(ATTACHlNG PARTS) 

RIVET,SOLID :0.125 CD X 0.312 -100 DEG FIB 

- - - .. - - -

FRAM!: SteT, CAB. ,LOWER L£l"1' 

(ATTACHING PARTS) 

RIVET,SOLIO, 0 . 125 00 X 0 . 312-100 OEG FLH 

- - - . - - -

FRAME SECT, CAB. ,FRONT 
(ATTACHING PARTS) 

RIVE1',SOLIO,0.125 00 X 0. 312-100 DEG FLH 

- - - * - - -
FRA.'4£ SECT,CAB. , RQ.R  

(ATTACHING PARTS) 
RIVE1',SOLID: 0 . 125 00 X 0.312-100 OEG FLH 

* - - -

1 FRAME SteT,CAl!. : TOP CENTER 

1 HOUSING,PLUG-IN, 

1 CKT BOARD ASSY : TRIGGER SELf.:CTOR (SEE A3 EFL) 

4 OON'l'ACT,ELEC:0.46 INO:I LONG 

15 OONTACT,ELEC, 0 . 178 INCH LONG 
5 SOCKET,PLUG-IN.] PIN,LOW PROFILE 

1 5OCn:'I',PLUG-IN,16 OONTACT,RECT SHAPE 

16 SOCX£T.PIN TERM: P'OR  0.025 INCH SQUARE PIN 

(AT'l'ACHING PARTS) 

2 SCREtf,KACHINE:4-40 X 0.25 INCH.PNH S'l'L 

- - - .. 

-104 ----- ----- 1 CKT BOARD ASS'/ ,VER1'ICAl. IIn'ER7ACE(SEE A4 EFL) 

-105 136-0252-04 8010100 8122799 21 SOC�,PIN TERH.O.l8B INCH LONG 

136-0252-04 8122800 12 SOCKET,PIN 'reAM,0.188 INCH LONG 

136-0350-00 8122800 3 SOCKET,PLUG-IN:3 PIN,LOW PROFILE 

-106 136-0263-03 16 SOCKE1',PIN TERH:FOR 0.025 INCH SQUARE PIN 

-107 136-0260-02 1 SQClI:%T,PWG-IN,16 CONTACT, LOW  CLEARANCE 

(AT'l'ACHING PARTS FOR OCT 80) 

-108 211-0008-00 2 SCREW,HACHINE ,4-40 X 0.25 INOi,PNH STL 

-109 ----- -----

-110 670-1374-00 

- * - - -

1 ClCT BOARD ASS'/,KAIN lmERFACE (SEE A1 EPL) 

1 • OC1' BOARD ASSY:V!;RT INTERCONNECT 

Mfr 
Code Mlr Part Number 

80009 3�-o485-o0 

80009 348-0074-00 

83385 OBO 

80009 377-0119-00 

80009 348-0073-00 

83385 OBD 

80009 348-0282-00 

80009 343-0256-00 

8J3B5 oml 

80009 390-0204-00 

83385 OBO 

80009 390-0306-00 

80009 214-0812-00 

80009 214-0603-01 

80009 214-0604-00 

80009 386-0221-00 

80009 386-0226-00 

80009 426-1042-00 

80009 426-0857-00 

12360 080 

80009 426-0858-00 

12360 OBO 

80009 426-0741-06 

12360 080 

80009 426-0741-03 

12360 OBO 

80009 426-0753-00 

80009 380-0238-00 

22526 47350 

00179 1-332095-2 
80009 
71785 

00179 

1]6-0]50-00 
133-51-02-075 

86250-2 

83385 OBO 

22526 75060 

22526 75060 

80009 136-0350-00 

00779 86250-2 

01295 C931602 

83385 OBO 

80009 670-1374-00 
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Index 
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Tektronix 
Part No. 

Serial/Model No. 
Eff Oscont Qty 1 2 3 4 5  Name & Description 

1-111 131-0787-00 , 

-112 211-0008-00 , 
, -113 351-0213-00 

-114 386-1558-00 , 
" 
26 

131-0591-00 
-115 131-0592-00 

136-0252-04 XB163700 

-116 131-0608-00 

, 

,. 
-117 129-0308-00 • 

-118 Ul-0008-oo 1 

1 210-0803-00 XB050000 

-119 131-1003-00 2 

2 

, 

131-0767-02 

131-0767-08 

8010100 8039999 

9040000 

-120 200-0950-00 2 

-121 204-0365-00 1 
131-0726-00 8010100 8039999 36 
131-0726-00 B040000 33 

131-0727-00 8010100 8039999 36 
131-0727-00 8040000 33 
131-0899-00 4 

-122 213-0232-00 2 

131-0767-00 8010100 8039999 1 
131-0767-07 8040000 1 

-123 200-0950-00 2 
-124 204-0365-02 1 

131-0726-00 B010100 8039999 38 

131-0726-00 8040000 35 

131-0727-00 BOI0I00 B039999 38 

131-0727-00 8040000 35 

-125 211-0232-00 2 

1 

-126 
-127 
-128 

210-0906-00 

131-0804-00 
131-0805-00 
214-1568-00 

-129 210-0406-00 

-130 210-0054-00 

1 
2 
2 

1 
1 

CONTACT,EUC,0.64 INCH LONG 
(ATTACHING PARTS FOR CKT Bo) 

SCREW,HACHINE:4-40 X 0.25 INCH,PNK STL 
GUIoE-POST,.r.oo::,0.285 INCH LONG 

- - - * -
SPACER,CKT CARD,PLASTIC 

CONTACT,ELEC,0.835 INCH LONG 
CONTACT,ELEC,0.BS5 INCH LONG 

SOCKeT,PIN TERM,O. l9a INCH LONe 
CONTACT,ELEC:O.365 L X  0.25 PH BRZ GOLD PL 
POST,ELEC-MECH:IIEX. ,0.25 X 0.465 INCH LONG 

(ATTACHING PARTS FOR tACH) 

SCREW,MACHlNE, 4-40 x 0.25 INCH,PNK STL 
WASHER,FLAT:0.15 10 X 0 . 375 INCH Oo,STL 

- - _ . _ - -
CONNECTOR BODY, ,CKT CD HT,3 PRONG 

CONNECTOR, RCPT, ,76 CONTIICT 

CDNNl':CTOR,RCl'T, 'PUJG-IN CKT Bo,70 CONTACT 

tACH CONNECTOR INCLUDES, 
COVER,ELEC CONN:PIASTIC 
BOOY,CONNECTOR,PLlIG-IN CIRCUIT CARD 

CONTACT,ELEC:STRAIGNT 
CONTACT,ELEC,STRAIGHT 
CONTACT,ELEC,QFFSET 
CONTIICT,ELEC:OFFSET 
COti'TACT,ELEC,0.048 X 0.006 INCH THK 

(ATTACHING PAATS 1'011. EACH CONN) 
SCR,TPG,THD !'OR,2-32 X 0 . 312 INCH,PNt:! STL 

_ _ _  t _ _  _ 
CONNtt'TOR, RCl'T, :16 COtn'ACT 
COtruECTOR,RCPT, ,PLUG-IN CICT BO,70 CO!.'TACT 

COVER,ELEC OQr-.'N,PLASTIC 

BOOY,CONNEC'roR,PLUG-IN CIRCUIT CARD 

CONTACT, EUC, STRAIGrT 
CONTACT, ELEC, STRAIGHT 
CONTACT, EUC, OFFSET 
OONTACT,ELEC,OFFSET 

(ATTACHING PARTS) 
SCREW,HACHINE:4-40 X 0.25 INCH,FIL STL 

WASHER,NONMETAL :FI8ER,O.125 10 X 0.203"00 
- - - * - - -

LINX, TERM. CONNE I J-SHAPE 
LINK,TERM.CONNE,J-SHAPE, O . 90XO.S2 X 0.312" 
PIN,GUIoE, 

(ATTACHING PARTS FOR EACH) 
hVT,PLAIN,HEX . , 4-40 X 0. 18S INCH,BRS 
WASHER,LOCK,SPLIT,O.118 10 X 0 . 212�OO STL 

- - - - - - -

-1ll 344-0147-00 2 CLIP,SPR,TNSN,CIRCtJIT CARD MOUNTING 

-132 213-0034-00 

-133 ----- -----
-134 131-0566-00 
-135 136-0235-00 

-136 136-0252-04 8010100 8122799 

136-0350-00 B122800 
-137 136-0260-02 

-138 136-0263-03 

-139 136-0269-02 

-140 214-0579-00 
-141 407-1145-01 

-142 211-0538-00 

-143 407-1145-02 

-144 211-0538-00 

(A'M'ACHING PARTS FOR CKT BO) 

9 SC1I.,TPG,THD C'l'G,4-40 X 0 . 188 INClI,PNH STL 
- - - - - - -

1 CXT BOARD ASSY , LOGIC (SEE A2 EPL) 
1 LINK,TERH.CONNE:O.086 OIl. X 2 . 375 INCH L 

1 SOCKET, PLtlG-IN:6 eotn'ACT, ROUND 
24 SOCKET, PIN 'I':E:RH,0.19a INCH LONG 

8 SOCKET,PLUG-IN,3 PIN,LOW PROFILE 
1 SOCJ(£T,PLUG-IN,16 COHl'ACT,LOW CLEARANCE 

33 SOCKET,PIN TERM,PQR 0.025 rNCH SQUARE PIN 

3 SOCKET,PWG-IN:14 OOtn'ACT,LOW CLEARANCt 

4 TERM. ,TEST PT,0.40 INCH LONG 
1 BRICT,HEAT SINX,LEFT 

(ATTACHING PARTS) 
2 SCREW,MACHlNE,6-32 X 0. 312-100 DEG,FLH STL 

- - - - - - -

1 BRKT,HEAT SINX,RIGHT 
(ATTACHING PARTS) 

2 SCREW,fo'.ACHlNE :6-32 X 0.312" 100 OEG,FUI STL 
- - _ . _ - -

Mlr 
Code Mlr Part Number 

22526 47359 

83385 oso 
S0009 351-0213-00 

80009 386-155S-00 

22526 47352 
22526 47353 

22526 75060 
22526 47357 
80009 129-0308-00 

83385 OBO 

12321 OBO 

80009 
80009 

80009 

131-1003-00 
131-0161-02 

131-0767-08 

80009 200-0950-00 

80009 204-0365-00 
SOO09 131-0726-00 

80009 131-0726-00 
80009 131-0727-00 
�OOO9 131-0727-00 
80009 131-OS99-OO 

83385 OBD 

SOO09 131-0167-00 
80009 131-0767-01 

80009 200-0950-00 
80009 204-0365-02 

S0009 131-0726-00 
80009 131-u126-00 
80009 131-0727-00 
80009 131-0127-00 

S3385 OBO 
86928 OED 

80009 

80009 
SOO09 

131-0804-00 

131-0805-00 
214-1S68-00 

73743 2X12161-402 

83385 OBo 

80009 344-0141-00 

83385 aBO 

55210 L-2007-1 
71185 133-96-12-062 
22526 15060 

80009 136-0350-00 

01295 C931602 
00779 S6250-2 
01295 C931402 

80009 214-0579-00 
SOO09 407-1145-01 

S3385 OBO 

80009 401-1145-02 

83385 OBD 
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Fig. & 
Index 
No. 

2-l 

-, 

-1 

... 

-5 
-, 

-7 
-a 
-9 
-10 
-11 
-" 
-11 
-14 

-15 
-16 
-17 

-18 

-19 

-'0 
-71 
-77 

-71 

-" 

-75 
-76 
-17 
-lS 
-" 
-10 

-31 
-17 

-H 

-l4 

-15 

-16 

-17 

Tektronix 
Part No. 

331-1425-00 

211-0516-00 

441-1060-01 

211-0538-00 

----- -----

211-0511-00 
386-0918-00 

----- -----

131-0608-00 
131-0847-00 
136-0183-00 
136-0235-00 
136-0252-04 
136-0269-02 
136-0361-00 
136-0384-00 
214-1291-00 
344-0154-00 
352-0076-00 

210-0873-00 

614-0104-00 
614-0104-03 
200-13B8-00 
200-1388-01 
131-0955-00 
210-0255-00 
210-0202-00 
210-0202-00 

211-0504-00 
211-0507-00 
210-0407-00 
210-0407-00 

161-003�-09 
358-0323-00 
----- -----
131-0608-00 
131-1003-00 
136-0252-01 
136-0252-04 
136-0350-00 
260-0984-00 
214-0579-00 

211-0008-00 

385-0100-00 

211-0504-00 

210-0202-00 

211-0504-00 

Serial/Model No. 
Ef! Dscont aly 

1 

• 

1 

• 

6 

, 

1 

1 
., 

17 
1 
, 

16 
1 
, 

17 
1 
, 

1 

1 

8010100 B224392 1 
B224393 1 
BOI0100 B234589 1 
8234590 1 

, 

1 
BOI0I00 B224392 1 
8224393 , 

B010100 8224392 1 
B224393 1 
8010100 B224392 1 
8224393 , 

1 
1 
1 

11 
, 

, 

B010100 B122799 17 
8122800 , 

1 
1 

, 

1 

1 

1 

1 

Mlr 
I 2 3 4  5 Name & Description Code Mfr ParI Number 

SHIELD, ELEC: 80009 331-1425-00 
(A'l'TACiIING PARTS) 

SCREW,HACHINE:6-32 X 0.815 INCH,PNH ,Tt. 83385 OBI> 
- - - - - - -

ClIAS,ELEC EQPT,MAIN 80009 441-1060-01 
(ATTACHING PARTS) 

SCREW,MACHINE.6-32 X 0. 312�100 OEG,rw ,Tt. 83385 OBI> 

- - - - - - -
TRANSISTOR: 

(A'l'"I'ACHING PARTS FOR EAOI) 
SCRf;W,MACHINE ,6-32 X 0.50 INCH,PNH STL 83385 0"" 
INSUUoTOR,PLAT£.0.002 INCH MICA, FOR 1'0-3 80009 386-0918-00 

- - - - - - -

CXT � ASSY:REGULATOR (S££ A.ll EPL) 
CONTAC'I",ELEC, 0 . 365 I. X 0.25 PH BRZ GQLI) PI. 22526 41357 
TERMINAL STUO:6-32 X 0.435 INCH LONG 80009 131-0847-00 
SOCKET,PLUG-IN,3 PIN,ROUND 80009 136-0183-00 
SOCKET,PLUG-IN:6 CONTACT ,ROUND 71785 133-96-12-062 
SOCKeT, PIN TERM: 0 . 188 INCH LONG 22526 75060 
SOCKeT,PLUG-INI14 CONTACT,LOW CLEAIIAtcE 01295 C931402 
SOCKET,PLUG-IN. 80009 136-0361-00 
SOCKET,PIN T£RM:FOR 0 . 04 OIAME'mR PIN 00779 52120 
HEAT SINK,ELEC:XSTR,0.72 00 X 0.375�H 05820 207-AB 
CLIP,ELECTRlCAL'FOR 0.25 INCH OIA rUSE 80009 344-0154-00 

FUSEHOLDER: W/HARDWARE 75915 342012 
(ATTACHING PARTS) 

WAS�,NONMETAL,0.5 10 X 0.688 INCH OD,NPRN 70485 ""0 
- - - - - - -

SUBPANEL ASSY, 80009 614-0104-00 
SUBPANEL ASSY: 80009 614-0104-03 

COVER, FUSE. 80009 200-1388-00 
COVElt,FUSE. 80009 200-1399-01 
CONNECTOR, RCPT, 'SNe,FEMALE, W/JIARDWARE 05091 31-279 
T£RMINAL,LUG:0.391- 10 tNT TOOTH 80009 210-0255-00 
TERMINAL,LI)G:SE '6 78189 2104-o6-00-2520N 
TERMINAL,LOG:SE '6 78189 2104-06-00-2520N 

(ATTACHING PUTS) 
SCREW,MACHINE:6-32 X 0.25 INCH,PNH 6Tt. 83385 OBI> 
SCREW,MACHINE :6-32 X 0 . 312 INCH,PNH 6Tt. 83385 0'" 
NUT,PUoIN,HEX.:6-32 X 0.25 INCH,BRS 73743 3038-0228-402 
NUT,PLAIN,HEX.:6-32 X 0 . 2 5  INCH,BRS 73743 3038-0228-402 

- - - . - - -
CABLE ASSY,PWR, : 3  WlRE,92 INCH lDNG 80009 161-0033-09 
BSHG,STRAlN RLF ,90 DEG,I).515 OIA HOLE 28520 SRl5-1 
CXT � ASSY:SIGNAL OUT(SEE A12 EPL) 

CONTACT,ELEC:0. 365 I. X 0.25 PH BRZ GOLD 'L 22526 47357 
CONNECTOP. BOOY, 'CKT CD HT,3 PRONG 80009 131-1003-00 
CONTACT,l'.:L£C: 0 . 178 INClI lD� 00779 1-332095-2 
SOCKET, PIN TEP.M,0. 188 INCH LONG 22526 75060 
SOCKET,PLUG-IN:3 PIN,LOW PROFILE 80009 136-0350-00 
SWITCH,SLlDE.OP 3 PDSN , 0 . 5A,125VAC-DC 79727 G-128SPC/7140 
TERM. ,TEST PT:0.40 INCH LOOO 80009 214-0579-00 

(ATTACHING PARTS FOR CKT 50) 
SCP.EW,HACHINE ,4-40 X 0.25 INCH,PNH STL 83385 0.0 

- - - - - - -
INS,STANDOFF:0.312 INCH X 0.50 INCH I.ONG 80009 385-0100-00 

(ATTACHING PARTS) 
SCREW,MACHINE ,6-32 X 0.25 INCH,PNH 'TL 83385 ""D 

- - - - - - -
TERMINAL,LUG:SE '6 78189 2104-06-00-2520N 

(ATTAOfING P.ARTS) 
SCREW,MAOIlNE,6-32 X 0.25 INCH,PNH 6Tt. 83385 OBI> 

- - - - - - -

REV. o OCT. 1977 9-7 



Fig. & 
Index 
No. 

2-38 
-39 
-40 

-u 
-" 
-" 

-<7 
-" 

Tektronix 
ParI No. 

348-0191-00 
211-0529-00 
386-2199-00 

131-0608-00 

136-0252-04 
136-0350-00 
214-1292-00 
214-1731-00 

214-1731-01 

211-0014-00 
211-0016-00 
210-0586-00 
210-0935-00 

210-0851-00 

Serial/Model No. 
Ell Dseon! 

BOI0I00 B122799 
B122800 

BOI0100 B030812 

B030813 

BOI0I00 B316169 
B316170 

XB316170 

131-0566-00 XB140000 

-49 344-0154-00 

-50 211-0507-00 

211-0511-00 
211-0008-00 XD030813 

-51 343-0081-00 

-52 ----- -----

-53 212-0522-00 

-54 210-0812-00 

-55 166-0457-00 

407-1837-00 XB316170 

220-0410-00 XB316170 
212-0522-00 XB316170 

210-0805-00 XB316170 
166-0457-00 XB316170 

-56 407-0921-00 

-57 212-0023-00 

210-0804-00 X8Q31007 

-58 ----- -----

-59 211-0008-00 

-60 210-0586-00 

-61 441-099)-01 

212-0040-00 

-62 179-1637-00 
-63 200-1075-00 

-64 131-0861-00 

-65 ----- -----

-66 213-0146-00 

-67 386-0978-00 

-68 136-0280-00 

-69 211-0101-00 

0ly l 2 3 4 5  Name & Description 

1 
1 

1 

1 
2 8  

, 
, 

, 
1 

1 

1 
1 
1 

1 

1 

• LEG,ELEC EQUIP. :PLASTIC 
• SCRDl,MACHINE:6-32 X 1.25 INCHES ,PNll STL 

PANEL,REAR,POWER 
CKT BOARD ASSY, RECTIFIER (SEE AlO EPL) 

CONTACT,EIEC:0.365 L X  0 . 2 5  PH BRZ GOLD PL 
SOCXET,PIN TERM : 0 . 188 lNOI LOt«; 
SOCKET,PLUG-IN:3 PIN,LOW PROFILE 

HEAT SINK,ELEC,TRANSISTOR 

HEAT SINK,ELEC:TRANSISTOR 
HEAT SINK, ELEC,TRANSISTOR 

(ATTACHING PARTS) 

SCREW,HACHINE:4-40 X 0.50 INCH,PNH STL 
SCREW,MACHlNE:4-40 X 0.625 INCH,PNH STL 
NUT,PLAIN,EXT W :4-40 X 0.25 INCH,STL 

WASHER, tKIl>1-1ETAL:FIBER, O .  14 lOX O .  375�OO 

WASHER,FLAT, 0 . 119 10 x 0 . 375 INCH OD,S'I'L 
- - - * - - -

1 LINK,TERM.CONNE . 0 . 086 OIA X 2 . 375 INCH L 

4 CLIP, ELECTRICAL:FOR 0.25 INCH OIA FUSE 
(ATTACHING PARTS FOR CKT 50) 

3 SCREW,HACHINE ,6-32 X 0.312 INCH,PNH STL 

1 SCREW,MACHINE,6-32 X 0.50 INCH,PNH STL 

1 SCR£W,MACHINE :4-40 X 0.25 INCH,PNH STL 
. -

1 STRAP, RETAINING: 
1 TAANSFORMER: (SEE TaOl EPL) 

(ATTACHING PARTS) 

2 SCREW,MACHINE:IQ-32 X 2 . 5 0 " ,HEX HD STL 

2 WASHER,NONMETAL:'10,FIBER 
2 INSUL SLVG,ELEC:0.19 10 X 1.875�LDNG MYLAR 

- - - . -

1 BRAcxtT,CKT BD: 

(ATTACHING PARTS) 

1 NUT, EXTENDED WA:10-32 X 0.375 INCH,STL 

1 SCREW,HACHINE, IQ-32 X 2 . 5 0 " , HEX HI) S'I'L 
1 WASHER,FLAT:0.204 10 X 0.438 INCH OD,STL 

1 INSUL SLVG,ELEC : 0 . 19 10 X 1.875"LONG MYLAR 
- - - . - - -

l. BRXT,XFMR M'l'G: 
(ATTACHING PARTS) 

2 SCREW,HACHlNE:8-32 X 0 . 375 INCH,PNH S'I'L 

2 WASHER,FLAT , D . 17 10 X 0.375 INCH OD.STL 

- - - . - - -

1 SWITCH , THERMO :  
(ATTACHING PARTS) 

2 SCREW,MACHINE:4-40 X 0.25 INCH,PNH STL 

2 NUT,PLAIN,EXT W:4-40 X 0 . 2 5  INCH,STL 

- - - .. - - -

1 CHAS,ELEK EQPT: 
(ATTACHING PARTS) 

6 SCREW,MACRINE , 8-32 X 0.375 100 DEG.FLH STL 

- - - .. -

1 WIRING KARNESS, ,POWER 

4 COVER,ELEC CONNIPLASTIC 
4 CONTACT,ELeC:QUICX DISCONNECT 

2 TRANSISTOR: 
(ATTACHING PARTS FOR EACH) 

2 SCR,TPG,THO FOR:6-20 X 0.313 INCH,PNH STL 
1 INSULATOR,PLATE :0.002 INCH MICA,FOR TO-3 

- - - * - - -
2 SOCKET,PLUG-IN:FOR TO-3 FOR TO-3 

(ATTACHING PARTS FDa EACH) 
2 SCREW,MACHlNE,4-40 X O.25� 100 DEG,FLH STL 

- - - .. - - -

MI, 
Code 

80009 

83385 
80009 

22526 
22526 
80009 
05820 

80009 

80009 

83385 
83385 
78189 

74921 
12327 

Mfr ParI Number 

348-0191-00 
0.0 
386-2199-00 

47357 
75060 
136-0350-00 
205-AB 

214-1731-00 

214-1731-01 

0>0 
0>0 
0>0 
0>0 
0>0 

55210 L-2007-1 

80009 344-0154-00 

83385 ODD 

83385 OBO 
83385 ODD 

95987 3-16H 

83385 aBO 
86445 OBD 
80009 166-0457-00 

80009 407-1837-00 

83385 OBO 

83385 OBO 

12327 050 
80009 166-0457-00 

80009 407-<l921-o0 

83385 aBO 

12327 OBD 

83385 OBO 

78189 oeD 

80009 441-0993-01 

83385 OBD 

80009 179-1637-00 

00779 1-480435-0 

00779 42617-2 

83385 OBO 
80009 386-0978-00 

97913 LST 2202-2 

83385 OBD 
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Fig. & 
Index 
No. 

2-70 
-n 
-" 
-73 

-H 
-" 

-76 

-77 

-78 

-79 

-00 

-81 

-82 

-83 

-84 

-" 

-86 

-87 
-eo 

-89 

-90 

-91 

-92 

-93 
-94 

-" 

Tektronix 
Par! No. 

348-0063-00 
---- -----
131-0566-00 
131-0608-00 
lll-1003-00 
136-0252-04 
136-0252-04 
136-0350-00 
136-0252-01 

211-0008-00 

672-0658-00 

----- -----
131-1261-00 
----- -----
131-1261-00 
----- ----

131-0589-00 
131-0608-00 

136-0252-04 
214-0579-00 
166-0292-00 

152-0495-00 

211-0008-00 
210-0008-00 

119-0286-00 
119-0401-00 
388-2029-00 

211-004.0-00 

211-0008-00 
211-0008-00 

129-0236-00 

211-0008-00 
210-0004-00 

129-0143-00 

21 -0008-00 

129-0096-00 
129-0305-00 

211-0008-00 

129-0304-00 

211-0008-00 

343-0006-00 

211-0510-00 
210-0863-00 

'255-0334-00 
255-0334-00 
348-0012-00 

Serial/Model No. 
EI! Dscon! Oly 

, 

, 

, 

" 
, 

8010100 8122799 " 

8122800 , 

8122800 9 
, 

3 

XB330000 , 

XB330000 , 

XB330000 • 
XB33000D 3 
XB330000 • 

, 

, 

n 
9 

3 
2 

KBOI0200 1 
8010100 822119119X 3 
B230000 2 

8010100 8029999 , 

8030000 1 
8010100 802999\1X , 

BOI0100 8029999X , 

8010100 8229999 3 
8230000 2 

XB230000 1 

XB230000 1 
X8230000 3 

3 

3 

1 
11010100 S029999X 1 

8010100 B029999X 1 

8010100 8029999X , 

B010100 B02999\1X 1 

, 

, 

, 

8010100 8040974 FT 
8040795 8051189 FT 
8040975 , 

M!, 
1 2 3 4 5 Name & Description Code Mfr Par! Number 

GROHMET,PLASTIC.0.50 INCH ClA 80009 348-0063-00 
CltT BOI.RO ASSY, Z  AXIS (SEE EPL AS) 

LINX,TERM.CCiNNE ,0 .086 ClA X 2.375 ''''''' L 55210 L-2007-1 

CON't'ACT,ELEC , 0 . 365 L X 0.25 PH BRZ GOLD >L 22526 47357 
CONNEC'I'OR BClD'L,.CJCT CD MT,3 PRONG 80009 131-1003-00 
SOClCET,PIN TERM, 0 . 188 INCH � 22526 75060 
socn:T,PIN TERM ,0.188 nOI LONG 22526 '50" 
SDCKET, PLUG-IN: 3  PIN,LON PROFILE 80009 136-0350-00 
CON'I'ACT,EL£C:0.178 INCH LONG 00779 1-332095-2 

(ATTACHING PARTS FOR CKT "'" 

SCREW,MACHINE .4-40 X 0.25 INCH,PNH "" 83385 0"" 
- - - ,. - - -

CKT BOARD ASSY,HIGH VOLTAGE 800011 672-0658-00 
CXT 8OAlU) ASSY'Z AXIS RES'roIlER(SEE ,11.16 £PL) 

• CON'I'ACT,ELEC,F-SHAPtD 00779 1-380953-0 
CKT J3Q1.lW ASSY:FQCOS DC RESTORER.(SF.E Al5 EPL) 
• CONTACT,ELEC:F-SltAPED 00719 1-380953-0 

CKT BOAJU) IISSY'HIGH VOLTAGE(SEE A9 £PLj 

CONTACT, ELEC, 0 .46 INCH LONG 22526 47350 
CONTACT,ELEC,0. ]65 L x 0.25 PH au GOLD PL 22526 47357 
SOCICET,PIN TERM :0.188 INCH LONG 22526 75060 
TeRM. ,TEST PT:0.40 INCH LONG 80009 214-0579-00 
SPACER,SLEEVE :PLSTC,O.155 01,11. X 0.065�L 80009 166-0292-00 
SEMlCOND OEVlCE :V MUL'1'R,6KV IN,12JCV 0I1l' 80009 152-0495-00 

(A'M'ACUING PARTS) 
SCREW,KACHINE,4-40 x 0.25 INCH,PNH STL 83385 0"" 
WASHER,LOCX, INTL, O . 172 10 X 0. 33POD, STL 78189 1208-0O-OO-0541C 

- ,. - - -
MULTIPLIER, IN, 80009 119-0286-00 

MULTIPLIER,IN, 80009 119-0401-00 
CK'T 8OARO IISSY: 80009 388-2029-00 

(AttACHING PARTS) 

SCREW.HACHINE,4-40 X 0.25� ,BOGH ,u;re 26365 080 
- - _ . _ - -

(A'M'AOIING PARTS FOR CK'T 80) 
SCREW,KACHINE.4-40 X 0.25 INCH,PNH STL 83385 0"" 
SCREW,MACHINE,4-40 X 0.25 INCH,PNII STL 83385 0&> 

- - - " - - -
SPACER, POSTI 0 . 188 HEX x 0 . 375 INCH LONG 06540 9726-,11.-0440 

(ATTACHING PARTS) 

SCREW,MACliINE I4-40 X 0.25 INOI,PNH STL 83385 080 
WASHER,LOCX:INTL,0.12 10 X 0.26"OD, STL 78189 1204-0o-00-0541C 

- - - . - - -
INSUU.roR,STDF I0.312 00 X 0.406" L,NYLON 80009 129-0143-00 

(A'M'ACHING PARTS) 
SCREW,MAOIINE :4-40 X 0.25 INOi,PNH STL 83385 080 

- - - . - - -
POST,EL£C-KECH I0.250 HEX.XO.406 INCH L,IIRS 80009 129-0098-00 

POST,ELEC-MECH,0.25 00 X 1.23 INCH LOt«:,IIRS '0009 129-0305-00 
(A'lTAOiING PARTS) 

SCREW,HACHINE:4-40 X 0.25 INCH,PNH "L 83385 0,," 
- - - ,. - - -

INSUtATOR,STQf ,0.25 00 x 1.23 INCH LONG 80009 129-0304 -00 
(A'M'ACHING PARTS) 

SCREW,MAOIINE ,4-40 X 0.25 INCH,PNH 'TL 83385 080 
- - - " - - -

Cu.MP,LOQP,0.50 INCH OIAME'reR,PLSTC 95987 1-2-68 
(A'M'ACHING PARTS) 

SCREW,HACHINE,6-32 X 0.375 INOi,PNK STL 83385 080 
WSHR, LOOP Cl.).Xp,f'OR 0.50� WIDE CI,lI.Ml' , STL 95987 C191 

- - ,. - - -
PLASTIC CHANNEL, 11897 122-37-2500 
P1JI.S'l'IC CHANNEL, 11897 122-37-2500 
GROMKET,RUBBER,0.625 INCH DIA 72653 1043-lM 
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Fig. & 
Index 
No. 

Tektronix 
Pari No. 

Serial/Model No. 
Elf Dscont 

2- 348-0085-00 8051190 8239999 

358-0166-00 8240000 

-96 337-1538-01 

-97 211-0504-00 

-98 136-0505-00 8010100 8149999 
136-0505-01 8150000 

-99 136-0304-02 

352-0201-00 8010100 8149999 

352-0202-00 8150000 

131-0621-00 
131-0707-00 
352-0162-00 

-100 200-0917-01 
-101 367-0117-00 

-102 343-0235-00 
-103 386-2390-00 

211-0538-00 
210-0457-00 

-104 407-0914-00 

211-0538-00 
210-0457-00 

-105 211-0510-00 
-106 210-0949-00 

-107 

-108 

-109 

-110 

-111 
-112 
-1.3 
-114 

-115 

-116 

260-1222-00 

384-1081-00 

376-0053-00 
213-0048-00 
384-1107-00 

376-0127-00 

131-0608-00 

131-1003-00 
136-0252-04 
136-0365-00 

136-0350-00 
136-0252-01 
136-0260-02 

-117 211-0008-00 

-118 
-119 
-120 
-121 
-122 

-123 

351-0087-00 

131-0589-00 

131-1003-00 
131-1103-00 

136-0252-04 

136-0350-00 
136-0252-01 

-124 211-0014-00 

-125 

-126 
-127 

-128 

211-0008-00 

214-1652-00 

214-1757-00 

361-0477-00 

195-0085-00 

lll-0865-oo 

8010100 8122799 

B122800 
B122800 

8010100 Blnn9 
8122800 

Replaceable Mechanlc.l Parts-7603/R 

Qty 1 2 3 4 5  Name & Description 
1 GROKMET.PIASTIC'U-SHAPED 
1 GROKHET.PLASTIC:BLACX 

1 SHIELD,ELECI 
(ATTACHING PARTS) 

3 SCREW,MACHINE:6-32 X 0.25 INCH,Pte! STL 

- - - - - -
1 wtRIM:: HARNESS:CRT SOClCET 
1 tnRll«i !lARHESS:CRT SOCKET 

1 �,PLUG-INICRT,14 PIN SOCKET.WtpINS 

1 CONN BOOY.PL.EL:5 WIRE 8I.ACX 

1 CONN BOOY,PL,EL:6 WIRE BLACK 

5 CXlNTACT, ELEelO. 577 �L, 22-26 AWG WIRE 
4 CONTACT,ELEC I O.48" L. 22-26 avq wire 
1 CONN BOOY,PL,EL,4 WIRE BLACK 
1 COV,ELECTIION ro:2 .052 00 It 0.291� TtlK,PLST'C 
1 PULL,SOC,PL-IN. 
1 CLk�,SOCKET: 

1 SUPPORT,CHASSIS, 
(A'M'AClIING PARTS) 

2 SCREW,MACHlNE:6-32 X 0 . 312-100 DEG,FLH STL 

2 NUT,PLAIN,EXT W , 6-32 X 0.312 INCH,STL 
- - - - - - -

1 SRACXET,CKASSIS, 
(A'M'AOfING PARTS) 

4 SCREW,MACHlNE:6-32 X 0. 312"100 OEG,PLH STL 

4 NUT,PIAIN,EXT W:6-32 X 0.312 INCH,STL 

2 SCREW,HACHINE:6-J2 X 0 . 375 INCH,Pm! STL 

2 WASHER,PLATI0.141 ID X 0.50 INCH OO,BRS 
- - - * - -

1 SWIT'CH,PUSH-PUL:I0A,250VAC 

1 EXTENSION SHAFT:W/KNOB 

1 CPLG,SHAPT,RGD,O. ll8 ID X 0.312 00 
2 • SETSCREW:4-40 x 0.125 INCH,HEX SOC STL 
1 EXTENSION SKAfT:7.07 L X 0.125 00 AL 
1 COUPLER,SHAFT,PIASTIC 
1 CKT BOARD ASSY:HORlZON'I'AL AMPLIFlER(SEE A6 EPL) 

17 CONTACT,ELEC, 0 . 365 L X  0.25 PI! BRZ GOLD PL 

2 CONNECTOR BOOY, :CXT co MT,3 PIIONG 

2 4  SOCKET,PIN TERlohO.188 lOCH LONG 

6 SOClCET,PLUG-IN:3 PIN 
2 SOCKET,PLOG-IN:J PIN,toW PROFILE 

2 CON'rACT,ELEC: 0 . 178 INCH LONG 

1 SOCKET,PWG-IN.16 CONTACT.toW CLEARANCE 
(A'M'ACHING PAATS FOR CKT BO) 

2 SCREW,MACHlNE,4-40 X 0.25 INCH,PNK STL 

2 
1 
7 

3 
9 

9 

3 
19 

- - - * - - -
GUIDE,CKT CARD:4. 75 INCH LONG ,PLASTIC 
CK"l' B01JU) ASSY,VERTlCAL AKPLIFIER(SEE AS EPL) 

CON'I'ACT,EIEC,0.46 INCH � 
CONNEC'l'OR BODY , : CKT co MT,3 PKlNG 
CON'I'ACT,ELEC:IC GROUND 
SOCKET,PIN 'l'ERM : 0 . 188 INCH LONG 

soo:rr,PLUG-IN,J PIN, LOW PROFIL2 
COH'I'ACT,ELEC:0. 178 INCH LONG 

(ATTACtIIl«i PAATS fOR CItT so) 
2 SCREW,MACHI�'4-40 X 0.50 INCH,PNK STL 

1 SCREW,MACHlNE:4-40 )C 0.25 IHCH,PNH STL 
- - - * -

1 HEAT SINK,ELEC: 
1 HEAT SINK,ELEC:l.O DIA X 0.27 THICK 

2 SP.\CER,SLEEVE,0.25 L x 0.238 tP 
1 LEAD SET, ELEC: 

4 . CO�,ELEC,0.450 INCH L 

Mfr 
Code Mfr Pari Number 

80009 349-0085-00 

80009 358-0166-00 
80009 337-1538-01 

83385 OBO 

80009 136-0505-00 
80009 136-0505-01 
80009 136-0304-02 

B0009 352-0201-00 
80009 352-0202-00 

22526 46233 
2252£ 75691-00596-6331 

80009 352-0162-00 
80009 200-0917-01 
80009 3£7-0117-00 
80009 343-0235-00 
Boo09 38£-2390-00 

83385 OBO 
83385 OBO 

80009 407-0914-00 

83385 OBO 

83385 OBD 
83385 OBO 
12327 O?J) 

91929 20.'1301 
80009 384-1081-00 

80009 376-0053-00 

74445 OBO 
80009 384-1107-00 

80009 376-0127-00 

22526 
80009 
22526 

80009 
80009 
00779 

01295 

47357 

131-1003-00 
75060 

136-0365-00 
136-0350-00 

1-332095-2 
C931602 

83385 OBO 

80009 351-0087-00 

2252£ 47350 

80009 131-1003-00 
BOO09 131-1303-00 

22526 750£0 
80009 136-0350-00 
00779 1-332095-2 

83385 OBO 
83385 OBO 

80009 
80009 
80009 

80009 
80009 

214-1652-00 
214-1757-00 
361-0477-00 

195-0085-00 

131-0B65-00 
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Fig. & 
Index 
No. 

Tektronix 
Part No. 

Serial/Model No. 
Ell Oscont 

,- 352-0071-00 XB290000 

211-0008-00 XB290000 

337-1432-04 xa050410 

211-0541-00 

-129 337-1432-00 

-130 348-0056-00 
-In ----- -----

-132 213-0138-00 

-133 343-0217-00 

252-0562-00 

-134 441-1124-00 

210-0781-00 8010100 8139999 

211-0590-00 8140000 

210-0457-00 B140000 

348-0070-01 

-135 119-0288-02 

-136 213-0034-00 

-137 210-0863-00 

-138 

-139 

-1<10 

-141 

343-0013-00 

131-1093-00 

131-0026-00 

200-0544-00 

386-1952-00 

-142 211-0603-00 

-143 210-0803-00 

672-0572-00 XB220000 

-144 ----- ----- XB220000 

-145 253-0162-00 XB220000 

-146 131-0589-00 XB220000 

-147 210-0702-00 XB220000 

-148 ----- -----

-149 

-150 

-151 

131-0608-00 

131-1003-00 

136-0235-00 

-152 136-0252-04 BOI0100 8143165 

136-0235-00 8143166 
136-0220-00 
136-0252-01 

-153 136-0260-01 

-154 136-0269-00 

-155 214-0579-00 

214-0579-00 

-156 260-0723-00 

-157 361-0527-00 
211-0205-00 

-158 211-0008-00 

-159 344-0133-00 

-160 213-0088-00 

D143166 

8010100 B219999 

a220000 

Replaceeble Mechanical Pam-7603/R 

Qly 1 2 3 4 5  Name & Description 

1 INS,STANDOFF :0.25 00 X 0.525 LONG 

(A'1"l'ACHING PARTS) 

1 SCREW,HACHlNE:4-40 X 0.25 INCH,PNH STt. 

- - - . - - -

1 SHlJ), £LC:TRN TUB : 
(ATTACHING PARTS) 

2 SCREW,HACHIN£:6-32 X 0.25"100 OEG,fLH STt. 

1 

, 

1 

, 

1 

, 

, 

, 

- - - . 

SIILO,ELCTRN TUB: 

GROI-'.MET,PIASTIC:0.375 lOCH CIA 

COIL: (SEE LI098 EPL) 

(A'l"l'ACHING PARTS) 

SCR,TPG,THO FOR:4-40 X 0 . 188 lNeH,PNH STt. 

C��,COIL:Y-AXIS 

- - - � 
PLASTIC CHANNEL:0. I00 X 0 . 120,POLYSTHYLENE 

CHAS,ELEC EQUIP, 

(ATTACHING PARTS) 

RIVET, BLIND : 

SCREW,��CHlNE :6-32 X 0.25 INCH,PNH STL 

NUT,PLAIN,EXT W:6-32 x 0.312 INCH,STL 

- . - - -

1 PAD,CUSHIONING:0.69 INCH,RUBBER 

1 OELAY LINE,ELEC: 

(ATTACHING PARTS) 

2 SCR,TPG,'I1l0 C'IG:4-40 X 0 . 188 INCH.PNH STL 

1 WSHR,LOOP CLAMP:FOR 0.50" WIDE CLAHP,STt. 
. -

1 CLAHP,LOOP : 0 . 375 INCH OIA 

1 LEAD, ELECTRICAL 'AlIOO£ 

1 BUTTON,PLUG, 

1 COVER,ELEe COtm, 

4 SUPPORT. CRT, 
(ATTACHING PARTS FOR EACH) 

1 SCREW,MACHINE:6-32 X 0 . 312 INCH.HEX HO STL 

1 WASHER,FLAT,0.15 10 X 0.375 INCH OO.STL 

- - - * - - -
1 eXT SOARD ASSY,PROTECTION AND READOUT 

1 CKT BOARD ASSY,PROTECTION (SEE A14 EPL) 

fT TAPE,PRESS .SENS, 

20 • CONTACT,ELEC , 0 . 4 6  INCH LONG 

2 • EYELET,HETALLIC:0 .047 00 x 0 . 125 INCH LONG 

1 CXT BOARD ASSY,READOUT(SEE Al3 EPL) 

Mlr 
Code Mfr ParI Number 

80009 352-0071-00 

83385 OBO 

80009 337-1432-04 

83385 OBO 

80009 337-1432-00 

80009 348-0056-00 

83385 OBO 

B0009 343-0217-00 

06229 OBO 

80009 441-1124-00 

83385 oeo 
B3385 OBO 

83385 OBO 

80009 348-0070-01 

80009 119-0288-02 

83385 OBO 

95987 e191 

95987 
""'" 

83058 

80009 

80009 

3-8-6B 

131-1093-00 

118738 

200-0544-00 

386-1952-00 

83385 OBO 

12327 OBO 

80009 

80009 

22526 

07107 

672-0572-00 

253-0163-00 

47350 

s6127 

" 

6 

CONTACT,ELEC:0.365 L X 0.25 PH BRZ GOLD PL 22526 47357 

131-1003-00 

133-96-12-062 

75060 

133-96-12-062 

133_23_11_034 

1-332095-2 

133-51-02-075 

133-59-02-073 

214-0579-00 

214-0579-00 

CFl26-0028 

361-0527-00 
211-0205-00 

1 

" 

1 

" 

14 

14 

, 

21 

" 

1 

1 

1 
1 

CONNECTOR aooy, ,CKT CD HT,3 PRONG 80009 

SOCXJ;'l',PWG-IN,6 CONTACT,ROUND 71785 

SOCKET,PIN 'l'ERM : 0 . 188 INCH LONG 22526 

SOCU'l'.PLUG-IN:6 COh"'TACT,ROUND 71785 
SOCKET,PLUC-IN.J PIN,SQUARE 
CONrACT,ELEC: 0 . 178 INCH LONG 

SOCKET,PLUG-IN:16 CONTACT,RECT SHAPE 

SOCKET,PLUG-IN,14 CONTACT,LOW CLEARANCE 

TERM. ,TEST P'l':0.40 INCH LONG 

TERM. ,TEST PT:0.40 INCH LONG 

SWITCH,SLIOE,OPDT,O.5A, 125UI\C 

SPACER,eXT CARQ,O.I88 00 X 0 . 13 INCH LONG 
SCREW" MACHINE, ROH SST 

(ATTACHING PARTS FOR CKT aD) 

SCREW,MACHlta;:4-40 X 0.25 INCH,PNH STL 

- - - � - - -

71795 
00779 

71785 

71785 

80009 

80009 

79727 

80009 

80009 

83385 

2 CLIP,SPR,TNSN;CIRCUIT CARD MOUNTING 

(ATTACHING PARTS FOR EACH) 

1 SCR,TPG,THO CTG ,4-24 X 0.25 INCti,PNH STt. 

80009 344-0133-00 

83385 OBO 

. - - -

REV . J OCT. 1977 9-11 



A�" 1hcMmc.1 PIIrtI-7t03/A 

Fig. & 
Index Tektronix Serial/Model No. Mlr 
No. Part No. Elf Oscont DIy I 2 3 4 5 Name & Description Code Mlr ParI Number 
2-161 441-1048-00 1 CHAS,ELEK EQPT. 80009 441-1048-00 

(ATTACHING PARTS) 

211-0008-00 , SCREW,MACHINE.4-40 X 0.25 INCH,PNH 'TL 833B5 0'0 
- - _ . _ - -

-162 351-0179-00 1 GUIDE,CXT CARO.6.75 INOI LONG,PLASTIC '0009 351-()179-00 

(AT1'ACl:II� PARTS) 
211-0101-00 , SCRtW,MACHlNE.4-40 X 0.25" 100 PEG.FLU m 83385 080 

- - - . - - -
-163 131-0707-00 '.0 CONTACT,ELEC .0.48" 1., 22-26 awq vire 22526 75691-00596-6331 

131-0708-00 10 CO�,ELEC.0.48ML,28-32 AWG WIRE 22526 47437 

-164 352-0171-00 • CONN BODY,PL,EL.l WIRE BLACr:: 80009 352-()171-00 

-165 352-0169-00 , CONN lIODY,PL,EL.2 W,,,,, BLAO< ,0009 352-0169-00 

352-0169-01 1 CONN 8QDY,PL,EL.2 W,,. """'" 80009 352-0169-01 
352-0169-04 1 CONN BODY,PL,EL.2 W,,. n:LWW 80009 352-0169-04 
352-0169-05 , COtm BODY,PL,EL:2 WIP.!: GREEN 80009 352-0169-05 
352-0169-08 , CONN BODY,PL,EL.2 WIRE GRAY 80009 352-0169-08 
352-0169-09 1 CONN BODY,PL,EL.2 WIRE WHITE 80009 352-0169-09 

-166 352-0161-00 , CONN BODY,Pl.,EL.3 WIRE BLACI: '0009 352-0161-()0 
352-0161-02 1 CONN BOr>Y,PL,EL.3 WIRE RED 80009 352-0161-02 

352-0161-03 1 CONN BODY,PL,EL.3 WIRE ORANGE '0009 352-0161-03 

352-0161-08 1 CONN 800Y.PL,EL.3 WIRE GRAY 80009 352-0161-08 

-167 352-0162-00 5 CONN BODY,PL,EL.4 WIRE BLACr:: '0009 352-0162-00 

352-0162-05 1 CONN BODY,PL,ELI4 WIRE GREEN 80009 352-0162-05 

-168 352-0163-00 J CONN BODY,PL,EL:5 WIRE BLACK 80009 352-0163-00 
352-0163-06 , CONN 8ODY,PL,EL,5 WIRE BLUE '0009 352-0163-06 

352-0163-08 , CONN BODY,PL,ELI5 WIU GRAY '0009 352-0163-08 
-169 352-0164-01 • CONN BODY,Pt.,ELI6 "',. - 80009 352-0164-01 
-170 352-0165-00 , CONN BOOY,PL,ELI7 WI,. BlACK '0009 352-0165-00 
-171 352-0166-00 • CONN BODY,PL,ELI8 wm BLACK 80009 352-0166-00 

352-0166-01 , CONN BODY,PL,ELI8 WIRE 13RDWN 80009 352-0166-01 
352-0166-02 J CONN !IODY,PL,EL,8 WI,. .." 80009 352-0166-02 

352-0166-03 , CONN BODY,PL,EL,8 WIRE ORANGE 80009 352-0166-03 
-172 352-0168-00 , CONN BODY,PL,ELII0 WIRE BLACK. 80009 352-0168-00 

352-0168-05 , CONN BODY,PL,n,10 WIRE GREEN 80009 352-0168-05 

352-0168-07 , CONN BODY,PL,ELII0 WIU VIOLET '0009 352-0168-07 
-173 210-0775-00 • EYELET,METALLIC,O.U6 CD X 0.23 INCH L,BRS 80009 210-0775-00 
-174 210-0774-00 • EYELET,KETALLIC,0.152 CD X 0.245 INCH L,BRS '0009 210-0774-00 
-175 175-0825-00 FT WIRE,ELECTRlCAL.2 WIRE RIBBON 08261 0"" 
-176 175-0826-00 FT WIRE,ELECTRICAL , 3  WIRE RIa"'" 80009 175-0826-00 
-177 175-0827-00 FT WIRE,ELECTRICAL,4 WI,. RI8BON 80009 175-0827-00 
-178 175-0828-00 " WIRE,ELECTRZCAL.5 W,,. RIaeDW 08261 0'0 
-179 175-0829-00 FT WIRE, Et.EC'I'RlCAL:6 WI"" RI8BON 08261 0'0 
-180 175-0830-00 FT WIRE,ELECTRICAL. 7  .,,. RI8BON 08261 0"" 
-181 175-08Jl-00 FT WIRE,EttCTRlCAL.8 W,"" RlBBON 08261 0"" 

175-0857-00 '" WIRE, EL!X:TIUCAL: 8 WI,. "''''''' 23499 TEJt-175-0857-o0 
-182 175-0855-00 FT WIRE,ELECTRICAL,10 WIRE RIBBON 23499 TEK.-175-0855-00 

179-1825-00 1 WIRING HARNESS, ,VERTICAL SIGNAL 80009 179-1825-00 
21G-0775-00 , EYELET,KETALLICI0.126 CD X 0.23 INCH L,8RS '0009 210-0775-00 
21G-0774-00 , EYELET,KETALLIC, 0 . 152 CD X 0.245 INCH L,BRS 80009 210-0774-00 
131-0707-00 • CO�,EL£C.0.48" 1.,22-26 avq vir. 22526 75691-00596-6331 
352-0162-00 1 CONN BODY,PL,EL,4 WIRE BLACK 80009 352-0162-00 
179-1826-00 1 WIRING HARNESS, :SWEEP GATE 80009 179-1826-00 

131-0707-00 16 • CONTACT,ELEC.0.48K L,22-26 avq vir. 22526 756�1-00596-6331 
352-0166-03 , • CONN BOOY,PL,EL.8 WIRE ORANGE 80009 352-0166-03 
179-1827-00 1 WIRING UARNESS.R!!SET '0009 179-1827-00 
IJl-0707-oo • CONTACT,ELECIO.48" L,22-26 awg vire 22526 75691-00596-6331 
352-0162-05 1 • CONN !IODY,PL,EL,4 WIRE GREEN 80009 352-0162-05 
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Fig. & 
Index 
No. 

-1 
-3 

-, 

-, 

Tektronix 
Part No. 

200-1209-03 

211-0634-00 
210-0994-00 

204-0416-00 

213-0055-00 

-6 210-0113-01 
-1 337-1100-00 
-9 379-0624-00 
-9 214-1253-00 

-10 359-0379-00 

-11 366-1391-00 

213-0140-00 

-12 366-1077-00 
213-0153-00 

-13 366-1059-00 
-14 366-1215-00 

213-0153-00 

-15 366-1402-02 

-16 366-1402-03 

-11 366-1402-04 
-19 366-1257-31 
-19 366-1402-06 
-20 366-1402-07 
-21 426-0691-00 

-22 136-0391-01 
-23 136-0391-00 
-24 359-0216-00 
-25 333-1597-00 
-26 ----- -----
-21 396-2269-00 

-29 211-0559-00 

-29 136-0445-00 

-30 2ll-0501-00 

-31 395-0079-00 

2ll-0541-oo 

Serial/Model No. 
Eft Oseonl 

200-0103-00 XB061463 

355-0131-00 XB061463 

-32 

212-0023-00 XB061463 

210-0009-00 XB061463 

407-0915-00 

2ll-0541-00 

-33 ----- -----

-34 210-0593-00 
-35 210-0940-00 

-36 
-37 131-0609-00 

-lB 136-0252-04 8010100 8122799 

Qty t 2 3 4 5  Name & Description 

1 BEZEL, CRT: 
(A'l"l'ACHI� PARTS) 

2 THUHBSCREW,6-32 x 0.950 L 

2 WASHER,NONME;TAL:0.19 10 x 0.439M OO,PLS'I'C 

- - - . 
1 BODY TERMINAL: 

(A'l"l'AOIING PARTS) 
2 SCR,TPG,THD FOR:2-32 X 0 . 188 INCli,PNH STL 

. -

3 EYELET,HETALLIC: 0 . 059 CIA X 0.125 INCH LONG 

1 SHLD, IMPLOSION, 

1 DIFFUSER,LIGHT, 
1 SPR HSG,SC LAHP:2.420 INCH L 
1 BUSHING,SLEEVE:PRESS HOUNT 
1 KNOB:GRAY 
1 . SETSCREW:2-56 X 0.94 INCH,HEX SOC STL 

1 KNOB,GRAY 
1 . SETSCREW:5-40 X 0 . 125 INCH,HEX SOC STL 

1 PUSH BUTTON,GRAY 
1 KNQ8:GRAY 

1 • SET$CREW:5-40 X 0.125 INCH,HEX SOC STL 

2 PUSH BUT'1'ON: LEFT 
1 
1 
1 

1 
1 

PUSH BUTTON:ALT 

PUSH BU'I"l'ON:ACO 
PUSH BU'I"l'ON,CHOP 

PUSH BUTTON:RIGHT 

PUSH BUTTON:VERT MODE 
8 PR,PUSH 8UTTON,GRAY PLASTIC 

JACK, TIP: BLACK 1 
3 

1 

JACK, TIP: GRAY 

BUSHING,PLASTIC:0.251 10 X 0.412 INCH 00 
1 PANEL,FRONT: 

LIGHT, INDICA'l'OJI.! (SEE EPLJ 
1 StlBPANEL,FRONT: 

(A'l"l'ACHING PARTS) 

4 SCREW,MACHlNE : 6-32 X 0. 315�loo OEG,FLH STL 
- - - . - - -

1 LAMPHOLDER ASSY : 

(A'I'TACHING PARTS) 

2 SCREW,MACHINE :6-32 X 0.125 INCH,PNH STL 

- - -' . _ - -

2 SPACtR,POST:0.25 HEX X 0.315 L,w/6-32 THO 

(A'l"l'ACHI� PARTS FOR EAOil 

1 SCREW,MACHINE.6-32 X 0.25"100 OEG,FLH STL 

- - - . 

1 NUT,PLAIN, KNURLI0. 25-28 X 0.375" CO,BRASS 

1 S'IUD,BOG POST:GROC1ND 
(A'l"l'ACHI� PAR'l'S) 

1 SCREW,MACHlNEI8-32 x 0 . 315 INCH,PNH STL 
1 WASHER,LOCK: INTL,O.112 10 X 0.331MOO,STL 

- - - . - - -

1 BRACXE'I' ,.u«OLE I 
(A'I"I'ACHING PAR'l'S) 

2 SCREW,HACHlNE,6-32 X 0.25"100 OEG,FLH STL 

- - - . - - -

2 RESISTOR,VAR, 
(A'l"l'ACHING PARTS POR EACH) 

1 NUT,PLAIN,HEX . : 0 .25-32 X 0 . 312 INCH,BRS 

1 WASHER,FLAT : 0 . 2 5  10 X 0.375 INCH OD,STL 
- - - . - - -

1 CKT JU) ASSY:CALI8RATOR AND KlDE SW{SEE A7 EPL) 
46 QONTACT,ELEC : O . 365 L X 0.25 PH 8RZ GOLD PL 

12 • SOCJc:ET,PIN TFRH : 0 . 198 INCH LOoo 

Mfr 
Code Mfr Pari Number 

90009 200-1209-03 

80009 211-0634-00 
09422 OJU) 

80009 204-0476-00 

83385 OBO 

80009 210-0713-01 

80009 337-1700-00 

90009 378-0624-00 

80009 214-1253-00 

80009 358-0379-00 

80009 366-1391-00 

70276 OBO 
80009 366-1077-00 
14445 DBD 
80009 366-1059-00 

90009 366-1215-00 

74445 OBO 

80009 366-1402-02 

80009 366-1402-03 

80009 366-1402-04 
80009 366-1251-31 

80009 366-1402-06 

80009 366-1402-07 
80009 426-0681-00 

71279 450-4352-01-0310 
71279 4352-1-0319 

80009 358-0216-00 

80009 333-1587-00 

80009 396-2269-00 

83385 OBO 

80009 136-0445-00 

83385 OBO 

80009 385-0079-00 

83385 OBO 

80009 200-0103-00 

80009 355-0131-00 

83385 OBO 

78189 1208-00-00-0541C 

80009 407-0915-00 

83385 080 

13743 2X20224-402 

79807 OJU) 

22526 47357 

22526 75060 
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Fig. & 
Index 
No. 

Tektronix 
Par! No. 

Serial/Model No. 
Ef! Dscon! 

3- 136-03S0-00 B122800 

-39 260-1379-00 

-40 361-0411-00 

-41 260-1378-00 

361-0411-00 

-42 386-228S-00 

352-0161-00 

131-0707-00 
131-0993-00 

211-0008-00 

-43 211-0040-00 

-44 ----- -----

-45 210-0583-00 
-46 210-0940-00 

-47 220-04SS-00 

-48 211-0101-00 

-49 361-0137-00 

-so 

211-0008-00 

376-0029-00 

213-007S-00 

384-1136-00 

384-11 2-01 

348-0274-01 
348-0354-00 

BOI0100 B039999X 

aOl0100 8092114 

8010100 B092114 

B09112S 

210-0632-00 BOI0100 S092114X 

-SS 3S1-029S-02 

-56 211-010S-0Q 

213-0088-00 

-57 351-0305-01 

-58 211-0101-00 

-59 367-0138-00 

-60 212-0S18-00 

-61 200-1259-00 

-62 211-0008-00 

-63 384-1081-00 

-64 376-0053-00 
-65 )84-1107-00 

-66 376-0127-00 

-67 260-1222-00 

Replaceable MeChanical Pam-7803/R 

Qly l 2 3 4 5  Name & Description 

• 
l. 

• 
1 

1 
1 
, 

1 

SOCKET,PLOG-IN:) PIN, LOW PROFILE 

SWITCH,PUSH:TRlG SOORCE 

(ATTACHING PARTS) 

SPACER,PUSH $W,0.13 if X 0,375 INCH L,PLSTC 

- - - " - - -
SWITCH,PUSH:VERT MODE 

(ATTACHING PARTS) 

SPACER,PUSH SW,0.13 W X 0 . 375 INCH L,PLSTC 

PIATE,RES M'IG: 

CONN BOOY,PL,EL:3 WIRE BIACK 
CONTACT,ELEC:0.48� L,22-26 awg wire 
LINK,TERM.CONNE: 2  WIRE BLACK 

(ATTACHING PARTS FOR ClCT aD) 
2 SCREW,MACHlNE :4-40 X 0.25 INCH,PNH STL 

1 SCREW,MACHINE:4-40 X 0.25M,BOGH PLSTC 

1 RESIS'roR, VAR: 
(ATTACHING PARTS) 

1 NUT,PLAIN,HEX. : 0 . 25-)2 X 0.312 INCH,BRS 
1 WASHER,FLAT:0.25 10 X 0.375 INCH OD,STL 

- - - " - - -

2 NUT,BLOCK:0.2S1"SQ,THRtE 4-40 TRRU THDS 
(ATTACHING PARTS FOR EACH) 

1 SCREW,MACHlNE:4-40 X 0.25� 100 DEG,FLH STL 

- - - ,, - - -

1 POST,ELEC-MECH:l.345 INCH,W/4-40 THREAD 
(ATTACHING PARTS) 

1 SCREif.MACHINE :4-40 X 0.25 INCH,PNH STL 

- - - " 
1 cPLG, SHAFT,RGD: 0 . 128 10 X 0.312 OD X 0.5"L 

2 • SETSCREW:4-40 X 0.094 INCH,HEX SOC STL 

3 EXTENSION SIiAFT:O.95 INCH LONG 

1 EXTENSION SHAFT:l.910 INCH L,EPOXY GLASS 

2 SHLD,GSKT,ELEC: 

2 SHLD GSKT.ELEC:B.I0 INCH LONG 
(ATTACHING PARI'S FOR EACH) 

). EYELET,METALLIC:0 .OS9 00 X 0 . 125"LONG,BRS 

- - - * - - -
3 GUIDE,SLIDE : :  

(ATTACHING PARTS FOR EACH) 

1 SCREW.MACHlNE:4-40 X 0 . lSS"100 DEG,FUI STL 
I SCR,TPG,THD C'TG:4-24 X 0.25 INCH,PNH STL 

3 GUIOE,PLUG-IN:UPPER 
(ATTACHING PARTS FOR EACH) 

1 SCREW,MACHlNE:4-40 X 0.25" 100 DEG,FLH STL 

- - - " - - -
2 HANDLE.BOW:U SHAPED 

(ATTACHING PARTS FOR EACH) 

2 SCREW,MACHINE:IQ-32 X 0.312 INCH,PNH STL 
- - - " - - -

1 COVER,ACCESS: 

(ATTACHING PARTS) 

6 SCREW,MACHlNE:4-40 X 0.25 INCll,PNH STL 
- - - . 

1 EXTENSION SHAFT:W/XNOB 

1 CPLG.SHAFT,RGO: 0 . 128 10 X 0.312 OD 

1 EXTENSION SHAFT:7.07 L X 0 . 125 00 At 
1 COUPLER.SHAFT'PLASTIC 

1 SWITCH,PUSH-PUL:I0A,250VAC 

Mfr 
Code Mfr Part Number 

80009 136-0350-00 

71S90 2KBC120000-595 

71590 J64285-00 

71590 2KBC140000-608 

71S90 J642SS-00 

S0009 386-22S5-00 

SOO09 )S2-0161-<10 

22526 75691-<10596-6331 

00779 530153-2 

S33SS OBO 
2636S OBO 

73743 2X20224-402 

79807 080 

S0009 220-04S5-OO 

8338S OBO 

S0009 361-0137-00 

S33S5 000 

80009 376-0029-00 

70276 oao 

S0009 384-1136-00 

SOO09 3S4-1112-01 

S0009 348-0274-01 

SOO09 348-0354-00 

01881 316S 

S0009 351-<129S-02 

S33SS OaD 
S3385 OBO 

80009 351-0305-01 

S33SS OBO 

06540 14053-A-1032-1B 

S33S5 OBO 

SOO09 200-12S9-00 

S33S5 OBO 

80009 384-1081-00 

S0009 376-0053-00 

SOO09 384-1107-00 

80009 376-0127-00 

91929 20.'01301 
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Fig. & 
Index 
No. 

3-68 

Tektronix 
Part No. 

351-0312-00 

213-0124-00 

-70 386-2054-00 

-71 211-0101-00 

-72 

-73 
-" 

255-0334-00 

255-03.14-00 

220-0614-00 

-75 211-0507-00 

-76 407-1145-02 

-77 211-0504-00 

-" 
-79 
-80 

-.. 
-82 

-83 

-90 
-91 
-" 

131-0608-00 
131-0847-00 

136-0183-00 

136-0235-00 

136-0252-04 

136-0252-04 

136-0350-00 
136-0269-02 
136-0361-00 
136-0384-00 
21�-1291-00 

344-0154-00 

441-1060-01 

211-0538-00 

211-0541-00 
213-0034-00 

-93 ----- -----

-94 211-0511-00 

-95 386-0978-00 

337-1425-00 

-97 211-0516-00 

390-0229-00 

351-0313-00 

-100 210-0458-00 

Serial/Model No. 
Elf Oscont 

B010100 BI22799 

B122800 

B122800 

-101 437-0126-00 BOI0100 B059999 

437-0143-00 B060000 B092114 
437-0143-01 B092115 

-102 211-0559-00 
129-0441-00 XB060000 

211-0087-01 XB060000 

Replac..ble M.ch.nlul P.rts-71031R 

0ly 1 2 3 4 5  Name & Description 

1 GUIDE.SHAFT,0. 312 DIA X 0.52 INCH LONG 
(ATTACHING PARTS) 

1 SCR,TPG,THD FOR:6-20 X 0.250 INCH.PNH STL 

- - - " - - -
1 SPRT,PWR SUPPLY : 

(A'I"I'AOIING PARTS) 
1 SCREW.MACHINE:4-40 X 0.25" 100 OEG,FLH STL 

FT PLASTIC CHANNEL: 
FT PIASTIC CHANNEL, 

1 NUT, BLOCK: 

- - " - - -

(A'l'TAOIING PARTS) 

2 SCREW,HACHINE,6-32 X 0 . 312 IICH,PNH STL 
- - - ,, - - -

1 BRXT,HEAT SINX:RIGHT 

(A'I"I'ACIlING PAltTS) 
2 SCREW,HACHlNE:6-32 X 0.25 INCH,PNH STL 

- - - " - - -

1 CKT BOARD ASSY:Rf;GULA'l'OR(SEE All EPLj 
47 CONTACT,ELEC : 0 . 365 L X  0.25 PH BRZ GOLD PL 
12 TeRMINAL STDD:6-32 X 0.435 INCH LONG 

3 SOCKET,PLUG-IN:3 PIN,ROUND 

3 SOCKET,PLUG-IN:6 CONTACT,ROUND 

45 SOCl(.l:T,PIN 'l'ERM : 0 . 188 INCH LONG 
18 SOCKET,PIN TERM:0.188 INCH LONG 

9 SOCKET,PLUG-IN:3 PIN,LOW PROFILE 

1 SOCKET,PLUG-IN:14 CON'TACT,LOW CLEARANCE 
6 SOCKET,PLUG-IN: 

12 SOCKET,PIN TERM:FOR 0 . 04 DIAMETER PIN 
3 HEAT SINK,ELEC:XSTR.O.72 00 X 0.375-H 

2 CLlP,ELEC'I'RlC1.L:FOR 0 . 2 5  INCH OlA FUSE 

1 CHAS,ELEC EQPT:MAIN 
(A'I"I'ACHING PARTS) 

1 SCREW,MACHINE:6-32 X 0.312 "100 OEG,FtH STL 
2 SCREW,HACHINE:6-32 X 0. 25-100 OEG ,FtH S'I'L 

2 SCR.TPG,THD C'I'G:4-40 X 0 . 188 INCH,PNH STL 

- - - " - - -

6 TRANSIS'l'OR, 
(ATTACHING PARTS FOR EACH) 

2 SCREW,HACHlNE:6-32 X 0.50 INCH,PNH S'l'L 
1 INSU!A'l'OR, PLll.TE:0.002 INCH MlCA,FOR TO-3 

- - - " - - -
1 SHIELO,ELEC: 

(ATTACHING PARTS) 
4 SCREW,MACIllNE:6-32 X 0.875 INCH,PNH STL 

- - - ,, - -
1 COVER, SCOPE: 
1 GUIOE,RACKKOUNT:19. 218 INCH LONG,PAIR 

(ATTACHING PARTS) 

11 NUT.PLll.IN,EXT W,8-32 X 0. 344 IOCH,STL 

1 CAB. ,ELEK EQPT: 
1 CAB . ,ELEX EQPT: 
1 CAB . ,  ELEK EQPT: 

- - - " - - -

2 SCREW,HAC1UNE ,6-32 X 0. 375"100 OEG,FLfI STL 
2 POST,ELEC-M£CH :0.125 00 X 5.045 INCH LONG 

(ATTACHING PARTS FOR £ACH) 
2 SCREW,MACHINE,2-56 X 0 . 188" 82 OEG,FtH,STL 

- - - " - - -

Mlr 
Code Mfr Part Number 

80009 351-0312-00 

83385 aBO 

80009 386-2054-00 

83385 OBO 

11897 
11897 

80009 

122-37-2500 

122-37-2500 
220-0614-00 

83385 aBO 

80009 407-1145-02 

83385 OBO 

22526 

80009 

80009 

71785 
22526 

22526 
80009 
01295 
80009 
00779 
05820 
80009 

80009 

83385 
83385 

83385 

47357 
131-0847-00 

136-0183-00 

133-96-12-062 
75060 
75060 
136-0350-00 
C931402 
136-0361-00 
52120 
207-AB 
344-0154-00 

441-1060-01 

0"' 
0"" 
0"" 

83385 OBO 
80009 386-0978-00 

80009 337-1425-00 

83385 OBO 

80009 390-0229-00 
80009 351-0313-00 

83385 OBO 

80009 437-0126-00 

80009 437-0143-00 
80009 437-0143-01 
83385 08D 
80009 129-0441-00 

83385 OBO 
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Fig. & 
Index 
No. 

... 

-, 
-J 
-4 
-s 

-7 
-8 
-, 
-1' 
-11 

-12 
-13 
-l< 
-lS 

-1' 

Tektronix 
Part No. 

131-0589-00 
131-1003-00 
131-1303-00 
136-0252-04 
136-0252-01 

211-0014-00 
2l�-0008-00 

214-1652-00 
214-1757-00 
361-0477-00 
351-0087-00 
195-0085-00 
131-0865-00 

131-0608-00 
131-1003-00 
136-0252-04 
136-0252-01 
136-0260-02 

Serial/Model No. 
Eff Oscont 

129-0075-00 X8030oo0 8060OO0X 
361-0007-00 X8030oo0 B060000X 

-17 211-0008-00 

-18 386-1952-00 

-19 211-0603-00 
-20 210-0803-00 

-21 119-0288-02 

-22 213-0034-00 
-23 210-0863-00 

-24 343-0013-00 
-25 407-0970-00 

211-0507-00 
210-0457-00 

337-1432-04 

211-0510-00 
-26 2ll-0510-oo 
-27 210-0949-00 

-28 337-1432-00 
-29 348-0056-00 
-30 ----- -----

-31 213-0138-00 

-32 343-0217-00 
252-0562-00 

-33 441-1124-00 

210-0781-00 8010100 8139999 
211-0590-00 8140000 
210-0457-00 8140000 

348-0070-01 XB193960 

aty 1 2 3 4 5  Name & Description 

1 o:T lKlARD ASSY.VERTICAL AMPLIP"IER{SEE A5 El'L) 
7 CONTACT,ELEC:0.46 INCH LOm 
1 CONHEC'l'OR BODY , . CIC'l'  CD M'l',3 PPONC 
1 CONTAC'1',�:IC GROUND 
9 SOCKET,PIN 'l'ERM.0.188 INCH wm 

19 CON'l'ACT,ELEC ,0.178 INCH LONG 

(AttACHING PARTS) 
2 SCREW,MACHINE:4-40 X 0.50 INCH,PNH S'I'L 
1 SCREW,MACHINE:4-40 X 0.25 INCH,PNR S'I'L 

- - - * -
1 HEAT SINK,ELEC: 
1 HEAT SIKK,ELEC: 1 . 0  OIA X 0.27 THICK 
2 SPACER,SLEEVE.0.25 L X 0.238 10 
2 GUIOE,CKT CARD.4.75 INCH LONG,PLASTIC 
1 LEAD SE'l',ELEC. 
4 • CONTAeT,ELEC.0.450 INCH L 
1 CXT !K».RD ASSy.HOR1ZON'l'AL AHPLlFIER(SEE A6 EPL) 

17 • CON'l'ACT,ELEC: 0 . 365 L X 0.25 pa 8RZ GOLD PL 
2 • CONNEC'l'OR BODY , :  CXT CD MT, 3 PRONG 

25 . .  scx:xET,PIN 'l'ERM : 0 . 188 INCH WNG 
2 CON'l'ACT,1'!LEC: 0 . 178 INCH LONG 
1 SOCI!:ET,PLUG-IN:16 CONTACT,LOW Cl.l:ARANCE 

1 INStIt-''l'OR,SroF : 
1 SPACER,SLEEVEI0.250 INCH OIA,PLASTIC 

(AttACHING PARTS TOR CKT BD .\SSY) 
2 SCREW,MACHlNE:4-40 X 0.25 lNCK,PNH STL 

- - - * - - -
4 SUPPOR'l',CR'l'. 

(AttACHING PARTS FOR EACH) 
1 SCRtW,HACHlNE.6-32 X 0.312 INCH,H£)(. HD STL 
1 WASHER,FLATI0.15 10 x 0 . 375 INCH OO,STL 

- - - * - - -
1 DELAY LINE,ELECt 

(ATTACHING PARTS) 
2 SCR,'l'PG,'l'HD C'l'G:4-40 X 0. 188 lNCK,PNH S'l'L 
1 WSHR,LOOP CLAMP.I"OR 0.50· WIDE CLNlP,STL 

. -
1 CLAHP,LOOP.0.375 INCH OIA 
1 BAACttT,ANGL£: 

(A'M'ACllING PARTS) 
2 SCREW,MACHlNE.6-32 X 0.3U INCH,PNH S'1'L 

2 NUT,PLAIN,EXT W:6-32 X 0 . 312 INCH,STL 
- - - * - - -

1 SHLD,ELC'l'RN TUB: 
(A'I"I'ACHING PARTS) 

2 SCREW,HACHINE:6-32 X 0.375 INCH,PNH sn. 
2 SCREW,MAQlINE,6-32 X 0 . 375 INCH,PNH S'l'L 
2 WASHER,FLATfO.141 10 x 0.50 INCH CO,8RS 

1 
, 
1 

, 

1 
FT 

1 

, 

, 
, 

- - _ .* 

SHLD, ELC'l'RN TUB: 
GROHHET,PLASTIC:O.375 INCH OIA 
COIL: (SEE Li098 EPLJ 

(A'I'TACHING PARTS) 
SCR,'l'PG,'l'HD FOR,4-40 X 0 . 188 INCH,PNH S'I'L 

- - - * 
CLAMP,COIL,Y-AXIS 
PLASTIC CHANNEL,O.1oo X 0 . 120,POLYE'l'HYLENE 
CHAS,ELEC EQUIP, 

(ATTACHING PAR'l'S) 
RXVE'1', BLIND: 
SCREW,MACHINE,6-32 X 0.25 INCH,PNH STL 
NUT,PLAIN,txT w:6-32 x 0 . 312 INCH,STL 

- * - - -
1 PAD,CUSaIONING.0.69 INCH,RUBBER 

Mlr 
Code 

22526 
80009 
80009 
22526 
00779 

83385 
83385 

80009 
80009 
80009 
80009 
80009 
80009 

22526 
80009 
22526 
00779 
01295 
80009 
80009 

83385 

Mfr Part Number 

47350 
131-1oo3�00 
131-1303-00 
75060 
1-332095-2 

214-1652-00 
214-1757-00 
361-0477-00 
351-0087-00 
195-0085-00 
131-0865-00 

47357 
131-'.003-00 
75060 
1-332095-2 
C931602 
129-0075-00 
361-0007-00 

80009 386-1952-00 

83385 OBD 

12327 OBO 

80009 119-0288-02 

83385 080 
95987 C191 

95987 3-8-68 
80009 407-0970-00 

83385 05D 

83385 OBD 

80009 337-1432-04 

83385 OBO 
83385 OBO 

12327 080 
80009 337-1432-00 
80009 348-0056-00 

83385 080 

80009 343-0217-00 
06229 OBO 
80009 4<11-1124-00 

83385 OBD 

83385 OBO 
83385 OBD 

80009 348-0070-01 
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Fig. & 
Index 
No. 

4-
-34 
-35 

-" 
-37 
-38 
-39 
-40 
-4> 
-4' 
-" 
-44 

-45 
-4. 
-47 

-48 
-4, 

-so 

-S> 

-52 

-Sl 

-54 

-55 

-56 
-57 

-so 

-59 

-.0 

-<1 
-<, 

-<, 
-.. 

-<, 

-.. 

Tektronix Serial/Model No. 
Part No. EN Dscont 

131-10�n-oo 
131-0026-00 
200-0541-00 
672-0572-00 XB220oo0 
----- ----- XB22000C 
253-0162-00 X8220000 
131-0589-00 
210-0702-00 
----- -----
131-0608-00 
131-1003-00 
136-0235-00 
136-0252-00 
136-0252-01 
136-0260-01 
136-0269-00 
214-0579-00 
214-0579-00 
260-0723-00 
361-0527-00 
211-0205-00 

211-0205-00 

344-0133-00 

213-0088-00 

351-0179-00 

211-0101-00 

441-1048-00 

211-0008-00 

129-0098-00 
129-0305-00 

211-0008-00 

129-0304-00 

211-0008-00 

----- -----
131-0589-00 
131-0608-00 
136-0252-04 
214-0579-00 
152-0495-00 

211-0008-00 
210-0008-00 

119-0286-00 
119-0401-00 
388-2029-00 

21.1-0040-00 

X8220000 
XB220000 

8010100 B219999 
8220000 

B010100 B029999X 

8010100 8029999X 

B010I00 B229999 
B230000 

B010100 8029999 
B030000 
8010100 B029999X 

8010100 B029999X 

Qly 

> 
> 
> 
> 
> 

FT 
'0 

, 
l 

42 
• 
> 

42 
,. 
U 

, 
2 l  
'0 

> 
> 
> 

> 

, 

> 

> 

, 

> 

, 

> 
> 

> 

> 

> 

1 

, 
17 

• 
1 
1 

, 
, 

> 
> 
> 

> 

Rtplaceabte Mectlanleal Perts-7'D31R 

Mlr 
1 2 3 4 5  Name & Description Code Mfr Part Number 

LEIID, EIECTRICAL.ANODE 80009 131-1093-(10 
• Bt1M'ON,PLUG, 83058 118738 
• FR,FLTR ELEM,AI14.562 H X 5.625 INCH WIDE 80009 200-(1541-00 
en BOARD ASSY,PROTECTION AND REJ>.DOVT 

en BOARD ASSYIPK>TECTION(Sn Al4 EPL) 
TI\l'S, PRESS, SENS, 80009 253-(1162-00 

• CONTACT,ELEC,0.46 INCH LONG 22526 47350 
• EYELET,HETALLlC,0.047 00 X 0.125 INCH LONG 07707 56127 

otT BOARD AS5Y, REAOOUT(SEE Al3 EPL) 
CONTACT,ELEC,0. 365 L X 0.25 PH BRZ GOLD 'L 22526 47357 
CONNECTOR BODY" en CD MT,3 PRONG 80009 131-1003-00 
SOCJCE'I',PLUG-IN.6 CONTACT, ROUND 71785 133-96-12-062 
SOClCE'l', PIN TERM. 0 .145 INCH LONG 00779 2-330808-7 
CONTAC'l',ELEC,0.178 INCH LONG 00779 1-332095-2 
SOCKE'l', PLUG-IN.16 CONTACT,RECT SHAPE 71785 133-51-02-075 
SOClCET,PWG-IN:14 CONTACT,LOW c::L!!ARANCE 71785 133-59-02-073 
TERM. ,TEST PT10.40 lOCH LONG 80009 214-0579-00 
TERM. ,TEST PT10.40 INCH LONG 80009 214-0579-00 
SWITCH,SLIDE :DPDT,O.5A, 125VAC 79727 GF126-o028 
SPACER,CKT CARD:O. l88 aD X 0.13 INCH LOt«> 80009 361-0527-00 
SCREW MACKlNE :RDH SST 880009 211-0205-00 

(At'l'ACllING PARTS TOR aT DO) 
SCREW MACHlNE,RDH SST 80009 211-0205-00 

- - - * - - -
CLIP, SPR,TNSN,CIRCUIT CARD MOUNTING 80009 344-0133-00 

(At'l'ACHING PARTS FOR EACH) 
SCR,TPG,THD CTG,4-24 X 0.25 INCH,PNH STL 83385 0"" 

- - - * - - -
GUIOE,CKT CARD.6.75 INCH LONG,PLASTIC 80009 351-0179-00 

(A'l"l'ACHING PARTS) 
SCREW,MACHINE:4-40 X 0.25� 100 DEG,FLH "'L 83385 "" 

- - - ,, - - -
CHAS ,ELEK EQPT' 80009 441-1048-00 

(A'l'"l'ACHING PARTS) 
SCREW,MACHINE:4-40 X 0.25 INCH,PNH STL 83385 "" 

- - - * - - -
POST,ELEC-KECH:0.250 HEX.XO.406 INCH L,DRS 80009 129-0098-00 
POST,ELEC-M!CI::! :0.25 on X 1.23 INCH LONG,DRS 80009 129-0305-00 

(ATTACHING PARTS) 
SCREW,MACHlNE:4-40 X 0.25 INCH,PNH ,n 83385 0"" 

- - - * - - -
INSULATOR,SroF:0.25 CD x 1.23 INCH LONG 80009 129-0304-00 

(ATTACHING PARTS) 
SCREW,KACH!NE.4-40 X 0.25 IOCH,PNH m 83385 oso 

- - - * - - -
err SOARD ASSY:HIGH VOLTAGE(SEE A9 "'L) 

CONTACT,ELEC.0.46 !NCH LONG 22526 47350 
CONTACT,ELEC:0.365 L X  0.25 PH BRZ GOLD PL 22526 47357 
SOCXET,PIN TERM:0 .188 !NCH LONG 22526 75060 
TERM. ,TEST PT:0.40 INCH LONG 80009 214-0579-00 
SEHICOND OEIJICE :V KULTR,6K\' IN,UK\' "'"' 80009 152-0495-00 

(ATTACH!NG PARTS) 
SCREW,MACHlNE.4-40 X 0.25 INCH,PNH STL 83385 OSO 
WASKER,LOCK'INTL,O.172 IO X 0. )31�OD,STL 78189 1208-o0-00-0541C 

- - * - -
HULTIPL!tR,HV, 80009 119-0286-00 
MULTIPLIER,HV. 80009 119-0401-00 
ocr BOoARD ASSY, 80009 388-2029-00 

(ATTACHING PARTS) 
SCREW,MACHlNE.4-40 X 0.2S- ,BDGH """" 26365 OSO 

- - - " - - -
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Fig. & 
Index 
No. 

Tektronix 
Part No. 

Serial/Model No. 
Eft Oseont 

4- 166-0292-00 

-67 �11-0009-00 

-68 129-0143-00 

-69 211-0008-00 

-'0 

-n 
-n 
-n 
-" 

-" 
-" 
-n 
-" 
-" 

-B1 

-82 

-85 

-B6 

-B9 

-90 

136-0505-00 BOI0100 8149999 

136-0505-01 8150000 

136-0304-02 

200-0917-01 

367-0117-00 

343-0235-00 

131-0621-00 

131-0707-00 

352-0162-00 

352-0201-00 8010100 8149999 

352-0202-00 8150000 

131-0566-00 

131-0608-00 

131-1003-00 

136-0252-04 

136-0252-01 

211-0008-00 

348-0063-00 

213-0146-00 

386-0978-00 

255-0334-00 8010100 B040974 

255-0334-00 B040975 B051199 

348-0012-00 B040975 

348-0085-00 B051190 B.39999 

358-0166-00 B240000 

348-0006-00 

211-0510-00 
210-0863-00 

337-1538-01 

211-0504-00 

-91 407-0973-00 

-92 

-95 

-" 
-" 

211-0507-00 

131-0930-00 

211-0008-00 
210-0586-00 

131-0799-00 

211-0008-00 

210-0586-00 

Replaceable Mechanlcel Perta-7803/R 

Oty 1 2 3 4 5  Name & Description 

, 
, 

SPACER,SLEEVE:PLSTC, O . 155 OIA X 0.065�L 

(A'J"I'ACHING PARTS) 
SCREW,K1ICHlNE.4-40 X 0.25 IOCH,PNN sn. 

- - - " - - -

3 INSOLATOR,STDF: 0 . 312 00 X 0.406H L,NYLON 

(ATTACHING PARTS) 

1 SCREW,HACHINE:4-40 X 0.25 INCH,PNN STL 

- - - " -

1 WIRING HARNESS: CRT SOCKET 

1 WIRING HARNESS , CRT SOCKET 

1 

1 

SOCKET,PLUG-IN:CRT,14 

COV,ELECTRON TU:2.052 

PIN SOCKET,WIPINS 

00 X 0.291M TIiK,PLSTC 

1 POLL,SOC,PL-IN: 

1 CLAMP, SOCKET: 

5 CONTACT,ELEC : 0 . 577ML,22-26 AWG WIRE 

4 OONTACT,ELEC,0.48M L,22-26 awq wire 

1 CONN BODY,PL,EL:4 WIRE BLACK 
1 CONN BODY,PL,EL:5 WIRE BLACK 

1 CONN BOOY,PL,EL:6 WIRE 8LACK 

1 CKT BOARD ASSY:Z AXIS (SEE A9 EPL) 

1 LINK,TERM.CONNE:0.086 CIA X 2 . 375 INCH L 
36 OONTACT,ELEC , 0 . 365 L x 0 . 2 5  PH 8RZ GOLD PL 

1 CONNECTOR aoCY , :  CKT CD !'IT, 3 PRONG 

33 SOCKET,PIN TERH : 0 . 188 INCH LONG 

1 CONTACT,ELEC:O.178 INCH LONG 

(ATTACHING PARTS FOR CKT SO) 
3 SCREW,MACHINE:4-40 X 0.25 INCH,PNN STL 

- - - " -
1 GROMMET,PLASTIC. 0 . 5 0  INCH OIA 

2 TRANSISTOR: 

(A'ITACHlt«> PARTS FOR eACH) 
:2 SCR,TPG,THD FOR:6-20 X 0 . 313 INCH,PNH STL 
1 INSULATOR,PLATE : 0 . 002 INCH MlCA,FOR TO-3 

- - * - - -
FT PLASTIC CRANNEL: 

FT PLASTIC CHANNEL: 

1 GRQMMET,RUBBER:0.625 INCI:I CIA 

1 
1 

GROMMET,PLASTIC: U-SHAPeD 

GROMMET,PLASTIC:BLACK 

1 G��T, RU8BER:0.562 10 X 0.875 lNCH 00 
(ATTACHIN:> PARTS) 

1 SCREW,MACHlNE:6-32 X 0.375 INCH,PNH STL 

1 WSHR,LOOP CLAMP:FOR 0.50M WIDE �� , STL 

- - - * - - -

1 SHIELD,ELEC: 

(AtTACHING PARTS) 

3 SCREW,MACHlNE:6-32 X 0.25 INCH,PN!{ STL 

- - - '" - - -
1 BRACKET,CONN: 

(ATTACHING PARTS) 

4 SCREW,M.ACHINE ,6-32 X 0.312 INCI:I,PNH STL 

- - - '" - - -

2 CONTACT,ELEC:PLUG-IN GROUNO 

(ATTACHING PARTS) 

1 SCR.EW,HACHlNE:4-40 X 0.25 IOCH,PNN STL 

1 NL�,PLAIN,EXT W:4-40 X 0 . 2 5  INCH,STL 

- - - * - - -
2 CONTACT,ELEC: 

(ATTACHING PARTS FOR EACH) 

1 SCREW,MACHlNE:4-40 X 0 . 2 5  INCH,PN!{ S'I'L 

1 NUT,PLAIN,EXT W:4-40 X 0 . 2 5  INCI:I,STL 

- - - . - - -

Mlr 
Code Mlr Pari Number 

90009 166-0292-00 

9]385 090 

90009 129-0143-00 

83385 OBO 

80009 

80009 

80009 

90009 

80009 

80009 

22526 

22526 

80009 

BOO09 

80009 

55210 

22526 

BOO09 

22526 

00779 

83385 

136-0505-00 

136-0505-01 

136-0304-<J2 

200-0917-01 

367-<1117-00 

343-0235-00 

46233 

75691-<J0596-6331 

352-0162-00 

352-0201-00 

352-0202-00 

L-2007-1 

47357 

131-1003-00 

75060 

1-332095-2 

0'"' 
80009 348-0063-00 

83385 080 
80009 386-0978-00 

11897 122-37-2500 

11897 122-37-2500 

72653 1043-11'1 

80009 348-0085-00 

80009 358-<J166-00 

70485 1720 

93385 080 
95987 C191 

90009 337-1539-01 

83385 080 

80009 407-<J973-00 

83385 oao 

80009 131-0930-00 

83385 OBO 
79189 OBO 

80009 131-<J799-00 

83385 OBO 

78189 OBO 
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Fig. & 
Index 
No. 

Tektronix 
Part No. 

4-98 131-0800-00 

-99 211-0008-00 
-100 210-0586-00 

-101 
-102 
-103 
-104 
-105 

131-0589-00 
136-0252-01 
136-0260-01 
136-0263-03 

-106 211-0008-00 

-107 
-108 
-109 
-110 

-111 

136-0252-04 
136-0263-03 
136-0260-02 

2ll-0008-oo 

-112 ----- -----
-113 670-1l74-00 
-114 131-0787-00 

-us 211-0008-00 
-116 351-0213-00 

-1.. 7 

-118 
-U9 
-120 

l86-1.558-oo 
131-0590-00 
131-0592-00 
131-0608-00 
119-0308-00 

Serial/Model No. 
Elf Oseont 

-121 211-0008-00 
210-0803-00 XlI060000 

-122 1.31-1003-00 
131-0767-02 BOI0100 8039999 
1l1-0767-08 B040000 

-123 200-0950-00 
-124 204-0365-00 

131-0726-00 BOI0I00 8039999 
131-0726-00 8040000 
131-0727-00 BOI0I00 8039999 
lll-0727-oo B040oo0 
131-0899-00 

-125 213-0232-00 

Oty t 1 3 4 5  Name & Description 

2 COm'ACT ,ELEC, PLUG-I to GROUND 
(A'M'ACHING PARTS FOR EACH) 

1 SCREW,MACHlNE,4-40 x 0.25 ItCH,Pm! STL 
1 NUT,PLAIN,EXT W,4-40 X 0.25 INCH,STL 

- - - . - - -
1 eXT BOMID ASSY'TR.tGGER SELECTOR (SEE A3 EPLJ 
4 com'AC'I',EIZC,0.46 INCH LONG 

15 CONTACT,Et.EC 1 0 . 178 INCH LONG 
1 SOCXET,PWC-IN,16 COIf'I'AC'l',RECT SHAPE 

16 SOCKET,PIN TERM,FOR 0.025 INCH SQUARE PIN 
(ATTACHING PARTS FOR CIC'I' BO) 

2 SCREW,MACHlNE,4-40 X 0.25 INCH,PN)! S'l'L 
- - - * - - -

1 eXT BOARD ASSY,VER'l'ICAL IN'l'ERFAa: (Sl:E A4 EPL) 
2 1  SOCKET,PIN TERM , O . 188 INCH LONG 
16 SOCKET,PIN 'I'ERM,FOR 0.025 INCH SQUARE PIN 

1 SOCKE'l',PWG-IN,16 COm-ACT,LOW CLEARANCE 
(ATTACHING PARTS F'OR CX'l' eo ASSY) 

2 SCREW,MACHINE,4-40 X 0 . 2 5  INCH,PNH STL 

1 CK'l' BOARD ASSY,MAIN IN'l'ERFACE (Stt Al EPL) 
1 cn BOARD ASSY,VERT INTERCONNECT 
8 • CONTACT,ElZC ,O.64 INCH LONe 

(A'l"l'ACHING PARTS fOR CX'l' 80) 
2 SCREW,��INE'4-40 X 0.25 INCH,Pm! STL 
2 CU1DE-POST,LOCX,0.285 INCH LONG 

2 
" 
" 
" 

• 

1 
1 

2 
2 
2 
2 
1 

" 
" 
J6 
" 

• 
l 

- - - * - - -
SPACER,CICT CA.RD,PLASTIC 
CONTAC'I',EIZC,O.71 INCH LONG 
CON'l'ACT,ELEC,O.885 INCH LONG 
CON'l'ACT,ELEC , 0 . 365 L X  0.25 PH BRZ GOlD PL 
POS'l',ELEC-MECH,HEX. ,0.25 X 0.465 INCH LONG 

(A'M'ACHING PARTS FOR EAClI) 
SCREW,MACHIKE:4-40 X 0.25 INCH,PNH STL 
WASHER,FLAT , 0 . 15 10 X 0.375 INCH OO,STL 

- - - * - - -

CONN£CTOIl BOOy, .Cll:T CD MT,3 PRONG 
CONNEC'l'OR, RCPT" 76 CONTACT 
CONNECTOR.RCPT, 'PLUG-IN CKT BO,70 CONTAe'I' 

COVER,eLEC CONN,PLAST�C 
BODY.CONNECTOR,PLUG-IN CIRCUIT CA.RO 
CONTACT,ELEC,STRAIGHT 
CONTAC'l',SIZC.STRAIGHT 
CONTAC'l',ELEC,OFFSET 
CONTACT,ELEC.OFFSET 
CONTACT,ELEC,0.048 X 0.006 INCII 'nlK 

(ATTACHI� PARTS FOR EAOI) 
SCR.TPG.THO FOR,2-32 X 0.312 INCH,PNH STL 

131-0767-00 9010100 8039999 1 CONNECTOR, RCPT • •  76 CONTACT 
131-0767-07 8040000 1 

-126 200-0950-00 2 
-127 204-0l65-02 1 
-128 131-0726-00 8010100 8039999 38 

131-0726-00 8040000 35 
�129 ll1-0727-OO 8010100 8039999 38 

131-0727-00 8040000 35 

-130 213-0232-00 2 
210-0906-00 1 

CONNEC'l'OR,RCPT, ,PLUG-IN CX'l' BD.70 CONTACT 
CCIIfER.ELEC CONN,PLASTIC 
BODY,CONNECTOR,PLUG-IN CIRCUIT CARD 
CONTACT, ELEC, STRAIGHT 
OON'l'ACT,ELEC:STRAICKT 
CONTACT, ELtC ,0PFSf!T 
CONTACT,EtEC,OFFSET 

(ATTACHIm PARTS) 
SCR,TPG,THD POR.2-32 x 0 . 312 INCH,PNH STL 
WASHER.NONMETAL,PIBER,0.125 10 x 0.20l�OO 

- - - '" - - -

Mfr 
Code Mir Part Number 

80009 131-0800-00 

83385 080 
78189 080 

22526 
00779 
71785 
00779 

47350 
1-332095-2 
133-51-02-075 
86250-2 

83385 OBO 

22526 75060 
00779 86250-2 
01295 C931602 

83385 0110 

80009 670-1374-00 
22526 47359 

83385 OBD 
80009 351-0213-00 

.00., 
22526 
22526 
22526 
80009 

83385 
12327 

80009 
80009 
80009 
800., 
80009 
80009 
80009 
60009 
80009 
80009 

83365 

386-1558-00 
47351 
47353 
47357 
129-0308-00 

o&> 

0.0 

131-1003-00 
131-0767-02 
131-0767-08 
200-0950-00 
204-0365-00 
lll-0726-00 
131-0726-00 
131-0727-00 
131-0727-00 
131-0899-00 

"" 

80009 131-0767-00 
80009 131-0767-07 
80009 200-0950-00 
80009 204-0365-02 
80009 131-0726-00 
80009 131-0726-00 
80009 131-0727-00 
80009 ll1-0727-o0 

83385 OBD 
86928 OOD 

-Ill 131-0804-00 
-132 ll1-0805-00 

1 
2 

LINX,TER.'1.CQNNE,J-SHAPE 80009 131-0804-00 
LINK,TERM.CQNNE,J-SHAPE,0.90XO.82 x 0 . 312� � 80009 131-0805-00 
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Fig. & 
Index 
No. 

Tektronix 
Part No. 

4 -133 214-1568-00 

-134 210-0406-00 
-135 210-0054-00 

-136 344-0147-00 

-137 213-0034-00 

-138 
-139 

-140 
-Ul 
-142 
-143 
-144 
-145 
-146 
-147 
-14B 
-149 

-150 

-151 
-152 
-153 

131-0566-00 
136-0235-00 
136-0252-04 
136-0260-02 
136-0263-03 
136-0260-02 
214-0579-00 

131-0608-00 
136-0252-04 
214-1292-00 
136-0350-00 
214-1731-00 

211-0012-00 
210-0586-00 
210-0935-00 

Serial/Model No. 
Eff Dscont 

131-0566-00 XB150000 
-154 344-0154-00 

-155 211-0507-00 
-156 211-0511-00 

211-000s-00 X8030000 

-157 343-0081-00 
-15B ----- -----

-159 212-0522-00 
-160 210-oB12-oo 
-161 166-0457-00 

-162 407-0921-00 

-163 212-0023-00 
210-0804-00 XB031009 

-164 ----- -----

-165 211-0008-00 
-166 210-0586-00 

-167 441-0993-00 

212-0004-00 

-168 119-0390-00 

210-0457-00 

-169 386-2410-00 8010100 8061272 

Oly 1 2 3 4 5  Name & Description 

2 PIN,GOIOE: 

1 
1 

(A'l"t'ACHING PARTS FOR EACH) 
NOT,PLAIN,HEX. :4-40 X 0. lB8 INCH,BRS 
li'ASKER,LOCK:SPLIT,O.1l8 10 X 0 .212�OO STL 

- - _ . _ - -
2 CLIP,SPR,TN5N:CIRCUIT CARD MOUNTING 

(A1'l'ACHING PARTS FOR CKT 80) 
9 SCR,TPG,THD CTG.4-40 X 0 . 188 INCH,PNlI STL 

- - - * - -
1 CKT BOARO ASSY:LOCIC(SEE A2 EPL) 
1 LINX,TERM.CONNE:0.086 oIA X 2 . 375 INCH L 
1 SOCKET,PLOG-INI6 CONTACT,ROUND 

24 SOCKET,PIN TERM : O . l88 INCH LONG 
1 SOCXF;T,PWG-IN:16 CONTACT,LOK' Ct.EARANCE 

33 SOCKET,PIN TERM.FOR 0.025 INCH SQUARE PIN 
3 SOCKET,PLOG-IN:16 CONTACT,LOW CLEARANCE 

4 TERM. ,TEST PT:0.40 INCH LONG 
1 OtT BOARD ASSY:RECTIFJ:ER(S:EE AlO EPL) 

28 CONTACT,ELEelO.36S L X 0.25 PH BRZ GOlD PL 
6 SOCKET,PIN TtRM : O . IBB INCH LONG 
2 HEAT SINX,ELEC:TRANSISTOR 
2 SOCKET,PLOG-IN. 3  PIN,LOK' PROFILE 
1 HEAT SINI!;.EIEC:TRANSISTOR 

(ATTACHING PARTS) 
1 SCREW,KACHINE:4-40 X 0.375 INCH,PNH STL 
1 NOT,PLAIN,EXT W:4-40 X 0.25 INCH,STL 
1 tfASHER,NOtMtTAL:FIB.ER , O . 14 IOX 0. 375-00 

- - - * - - -
1 LINX,TERH.CONNE:0.OB6 OlA X 2 .375 INCH L 
4 CLIP,ELECTIUCAl.,FOR 0.25 INCH OIA roSE 

(ATTACHING PARTS FOR CKT 801 
3 SCREW,KACHINE :6-32 X 0. 312 INCR,PNH STL 

1 SCREW,HACHINE:6-32 X 0.50 :UIC:H,PNH STL 
1 SCREW,HACHINE:4-40 X 0.25 INCH,PNH STL 

. -
1 STRAP , RETAINING: 
1 TRAKSFORHER: (SEt; 'J"801 EPL) 

(ATTACHING PAl'ITS) 
2 SCPEW,MACHINE,l0-32 X 2.50",HEX NO STL 
2 WASNER,NO�:'10,FIBER 
2 INSUL SLVG,ELEC:0.19 Io X 1.875"LQNG MYLAR 

- - - * -

1 BRXT,XFMR MTG. 
(ATTACHING PARTS) 

2 SCREW,HACHlNE:8-32 X 0.375 INCH,PNH STL 
2 WASHER,FLAT:0.17 10 X 0.375 INCH Oo,STL 

- - - * - - -
1 SW,TRERMOSTATIC: 

(ATTACHING PARTS) 
2 SCREW,HACHINE :4-40 X 0.25 INCH,PNH STL 
2 NUT,PLAIN,EXT W'4-40 X 0.25 INCH,STL 

- - _ . _ - -
1 CHAS, ELEC EQUIP : 

(A'ITACHING PARTS) 
5 SCR£'N,MAO:IINE:8-32 X 0.312 INCH,PNH STL 

- - - * - - -
1 PAN,AXIAL:46 CFH,19W,115 VAG,60 HZ 

(ATTACHING PARTS) 
4 NUT,PLAIN,EXT W:6-32 X 0.312 INCH,STL 

- - - * - - -
1 SOBPANEL,REAR, 

Mlr 
Code Mlr Part Number 

80009 214-1568-00 

73743 2xl2161-402 
83385 OBO 

80009 344-0147-00 

B33B5 OBO 

55210 
71785 
22526 
01295 
00779 
01295 
80009 

1.-2007-1 
133-96-12-062 
75060 
C9Jl602 
86250-2 
C931602 
214-0579-00 

22526 47357 
22526 75060 
05820 205-AS 
B0009 136-0350-00 
80009 214-1731-00 

BllB5 OBO 

78189 OBO 
74921 OBO 

55210 L-2007-1 
Boo09 344-0154-00 

833B5 OBO 

83385 OBO 
B3385 OBO 

95987 3-16H 

B33B5 ORO 
86445 OEIO 
SO009 166-0457-00 

80009 407-0921-00 

83385 OBO 
12327 OBo 

B3385 OBO 

781B9 OBO 

B0009 441-0993-00 

83385 OBD 

28875 MBS-2107F-o-1 

83385 OBo 

80009 386-2410-00 
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Fig. & 
Index 
No. 

.-

-170 
-171 
-172 
-173 
-174 

-175 

-176 

-177 

-178 
-179 
-180 

-181 

-182 

-183 

-184 

-185 

-186 

-187 
-188 

-189 

-190 
-191 

-192 
-193 

-194 

-195 

-196 

-197 

-198 
-199 

-200 

Tektronix 
ParI No. 

386-2410-01 

211-0504-00 

348-0004-00 
----- -----
131-0608-00 
131-1003-00 
136-0252-04 
136-0252-01 
214-0579-00 
260-0984-00 

211-0008-00 

131-0955-00 
210-0255-00 
l85-0100-00 

211-0504-00 

210-0202-00 

210-0504-00 

210-0202-00 
210-0202-00 

211-0504-00 
211-0507-00 
210-0407-00 
210-0407-00 

352-0076-00 
200-1388-00 
200-1388-01 
358-0025-00 
358-0161-00 
378-0041-01 
346-0077-00 
162-0512-00 
161-0033-09 
386-2401-00 
386-2401-02 

211-0008-00 
211-0101-00 

136-0280-00 

211-0101-00 

131-0707-00 
131-0708-00 
352-0171-00 
352-0169-01 
352-0169-04 
352-0169-05 
352-0.169-08 
352-0169-09 
352-0161-00 
352-0169-02 
352-0161-03 

Serial/Model No. 
Elf Dsconl Oly 

8061273 1 

4 

1 
1 

11 
1 

17 
1 
1 

1 

1 

6 
1 
1 

1 

1 

1 

0010100 8219999 1 
8220000 1 

BOI0100 8219999 1 
8220000 1 
B010100 8219999 1 
8220000 1 

1 
8010100 8234589 1 
B234590 1 
8010100 8061272 1 
8061273 1 

1 
1 

X8254860 'T 
1 

0010100 B061272 1 
8061273 1 

8010100 80GlJ7J , 

8061273 B 

1 

1 

160 
10 

, 

1 
1 
1 
1 
1 
1 
1 
1 

Aeplac •• bte Mechanical 'arb-78031R 

1 2 3 4 5 Name & Description 

SUBPANEt.,RSAR, 
(A'l"l'ACHIM> PARTS) 

SCREW,HACHlNE :6-32 X 0.25 II\CH,PNH sn 
- - - " - - -

GROMMET,RU8BER,0.281 10 x 0.563 ,"eM 00 
cr.r BClMD ASSY,SIGNALS OUT {SEE A12 EPL) 

CONTACT ,ELEC , 0 .  365 L X 0 . 2 5  PH BRZ GOLD 

CONNECTOR !10m!"" CKT CD MT, 3 PRONG 
SOCKET,PIN TERM , 0 . 188 INCH 10M> 
CONTACT,ELE C , 0 . 178 ItCH IDNG 
TERM. ,TEST PT,0.40 INCH LONG 

SWITCH,SLIDE,DP 3 POSN,O.5A, 125VAC-DC 
(ATTACHING PI'.RTS FOR CKT eo) 

SCREW,MACHlNE:4-40 X 0.25 INCH,PNH STL 
- - - • - - -

CONNEC'IOR,RCPT, :SOC, FEMALE, W/KARDWARE 
TERMlNAt.,LUG , 0 . 391" ID I NT TOO'l'H 
INS, STANDOFF:0.312 INCH X 0.50 INCH IDN(; 

(A'ITAClIING PARTS) 
SCREW, MACHINE, 6-32 X 0.25 INCH,PNH 

TERMINAL,WG:SE 
- - -

" 

• - - -

(ATTACHING PARTS) 
NUT,PLAIN,HEX. : 0-8 X 0 . 156 INCIl,BRS 

- · - - -
TERMlNAt.,UJG:SE '6 
TERMlNAL,LUG:SE " 

(ATTACllING PARTS) 

SCREW,��HlNE:6-32 X 0 . 2 5  INCH, PNFI 

STL 

STL 
SCREW,HACIllNE :6-32 X 0 . 312 INCH, PNH sn 
NUT,PlAIN,HEX. :6-32 X 0 . 2 5  INCH,8RS 
NUT,PlAIN,HEX. :6-32 X 0 . 2 5  INCH , 8RS 

· - - -
FUSEHOLDER,W/HARDWARE 
COVER,FUSE : 
COVER,FUSE: 
BSHG,STRAIN ...., . 
BSHG,$TRAIN RLF :FOR 0.50 ".0" HOLE , PlASTIC 
FILTER ELEH,AIR: 
STRAP ,TIEDOWN £:6.225 ".oM L 
INS SLV,ELEe: tlo YELLOW,O.104 FEET 
CABLE ASSY,PWR , : 3  WlRE ,92 INCH toNG 
PANEL,REAR, 

PANEL,REAR, 
(A'M'ACHI� PI'.RTS) 

SCREW,�CHlNE,�-40 X 0.25 INCIi,PI-.'H m 

SCREW,MACHlNE :4-40 X 0.25" 100 DEG ,FUl 
- - - ft _ _ _  

SOCKET,PWG-IN,FOR 'IO-3 FOR TO-3 
(A'I'l'ACHItf3 PARTS) 

SCREW,MACHlNE:4-40 X 0.25ft 100 D£G,FLH 
- - - " - - -

CONTACT,ELEe :0.48" L, 22-26 awq wire 
OONTACT,ELEC: 0.48"L,28-32 AWG WIRE 
CONN DOOY,PL,EL:1 WIRE 8lACK 
CONN BODY,PL,EL:2 WIRE BROWN 

CONN BOOY,PL,EL:2 WIRE YELLOW 
CONN BODY , PL,EL,2 WIRE GREEN 
CONN BODY,PL,EL:2 .,'" 0,"" 
CONN BODY,PL,EL,2 .""' ,.,,"" 

CONN BODY ,PL,EL:3 .,'" """" 

CONN I'IODY,PL,EL:2 .m "'0 
CO," BODY ,PL,EL:3 WIRE ORANGE 

sn 

"'L 

M!r 
Code 

80009 

83385 

70485 

'L 22526 
80009 
22526 
00779 
80009 
79727 

83385 

05091 
80009 
80009 

83385 

78189 

73743 

78189 
78189 

83385 
83385 
73743 
73743 

75915 
80009 
80009 
28520 
28520 
80009 
80009 

80009 
80009 
80009 

83385 
83385 

97913 

83385 

22526 
22526 
80009 
80009 
80009 
80009 
80009 
80009 
80009 
80009 
80009 

REV. G OCT. 1977 

Mfr Part Number 

386-2410-01 

OBO 

76' 

47357 
131-1003-00 
75060 
1-332095-2 
214-0579-00 
G-128SPC/7140 

OSO 

31-279 
210-0255-00 
385-0100-00 

0", 

2104-06-oo-2520N 

3004-402 

2104-06-00-2520N 
2104-06-00-2520N 

0"' 
'" 

3038-0228-402 
3038-0228-402 

342012 
200-1388-00 
200-1388-01 
SR-6P-4 
SR5P4 
378-0041-01 
346-0077-00 

161-0033-09 
386-2401-00 
386-2401-02 

000 
OBO 

LST 2202-2 

oso 

75691-00596-6331 
47437 
352-0171-00 
352-0169-01 
352-0169-04 
352-0169-05 
352-0169-08 
352-0169-09 
352-0161-00 
352-0169-00 
352-0161-03 

9-21 



Fig. & 
Index Teklronix Serial/Model No. Mlr 
No. Part No. Ell Oscont DIy 1 2 3 4 5 Name & Oescription Code Mfr Part Number 

4 - 352-0169-08 1 CONN BOOY,PL,EL:2 mE G'"'' 80009 352-0169-08 

-201 352-0162-00 5 CONN SOOY,PL,£L:4 WI'" BLACK 80009 352-0162-00 

352-0162-05 1 OONN BODY ,PL,£L:4 WI'" G>EEN 80009 352-0162-05 

-202 352-0163-00 J CONN BODY,PL,ELI5 WI'" B,""", 80009 352-0163-00 

352-0163-06 , CONN BOO'l,PL,ELI5 WI .. BWE Boo09 352-0163-06 

352-0163-08 , CO," BOOY,PL,ELI5 WI .. GRAY 80009 352-0163-08 

-203 352-0164-01 4 00'" BODY , PL,EL:6 WU'" B""''' 80009 352-0164-01 

-204 352-0165-00 , OONN BODY,PL,EL.7 WI .. """". 8000' 352-0165-00 

-205 352-0166-00 6 CONN BODY,PL,U:8 WIRE BLACK 80009 352-0166-00 

352-0166-01 , OONN BODY,PL,£L.8 WIRE BROWN 80009 352-0166-01 

352-0166-02 J CONN l!ODY,PL,EL.8 WI'" RED BOO09 352-0166-02 

352-0166-03 , CONN BODY,PL,EL,8 WIRE ORANGE 80009 352-0166-03 

-206 352-0168-00 , CONN BOoY,PL,ELI10 WIRE BLACJI; 80009 352-0168-00 

352-0168-05 , CONN BODY,PL,EL,10 WIRE G.Rl':EN SOO09 352-0168-05 

-207 179-1825-00 1 WIRlm HARNESS, :VERTICAL SIGNAL 80009 179-1S25-00 

-20S 210-0775-00 , EY�T,METALLIC:0.126 00 X 0.23 INCH L,BRS SOO09 210-0775-00 

-209 210-0774-00 , EYEL.."'"T,METALLIC:0.152 DO X 0.245 INCH L,BRS SOO09 210-0774-00 

111-0707-00 4 OONTACT,ELEC :0.48" 1.,22-26 awg wire 22526 75691-00596-6331 

352-0162-00 1 CONN BOOY,PL,ELI4 WIRE BIACX 80009 352-0162-00 

179-1S26-OO 1 WIRING HARNESS, :SWEEP GATE S0009 179-1826-00 

131-0707-00 16 · CONTACT,ELEC.0.4S- L,22-26 awq wire 22526 75691-00596-6331 

352-0166-03 , • CONN BODY, PL, EL:S WIRE ORJIl«iE S0009 352-0166-03 

179-1S27-OO 1 WIRlm HARNESS: RESET BOO09 179-1827-00 

131-0707-00 4 • CONTACT,ELEC:0.4S" 1.,22-26 awq wire 22526 75691-00596-6331 

352-0162-05 1 • CONN 8OOY,PL,£L:4 WIRE GREEN SOO09 352-0162-05 

179-1637-01 1 WIRING AAIUIESS,Po.>:ER SOO09 179-1637-01 

-210 200-1075-00 4 • COVEiI.,ELEC CONN:PLASTIC 00779 1-480435-0 

-21.1. 131-0861-00 4 · OONTACT,ELEC:QUICI( DISCONNECT 00779 42617-2 

-212 175-0825-00 FT WIRE,ELECTRICAL , 2  WIRE RIBBON OS261 0>0 
-213 175-0826-00 FT WIRE,ELECTRICAL:3 Wl'E RU'BON BOO09 175-0S26-OO 

-214 175-0827-00 FT WIRE ,ELECTRICAL,4 WIRE R.lBBON SOO09 175-0S27-OO 

-2,5 175-0828-00 FT WIRE , ELECTRICAL, S WIRE RIBBON 08261 OBO 
-216 175-0829-00 FT WIRE ,ELECTRICAL :6 WI'" RIBBON OS261 080 

-217 175-0830-00 FT WIRE, ELECTRICAL : 7 WI'" RIBBON 08261 080 

-21S 175-0S31-OO FT WIRE,£�CAL:8 WIRE RIBBON 08261 OBO 

175-0S57-00 FT WIRE,ELECTRICAL:8 W>RE RIBBON 23499 TEK-175-08S7-00 

-219 175-0855-00 FT WIRE,ELECTR.ICAL,10 WIRE RIBBON 23499 TEK-175-0S55-00 

REV. J OCT. 1977 9-22 



Fig. & 
Indell: 

O PT I O N  3 E lectromag netic I n terfe rence ( E M I )  

" 

� 5 

r-<D 

_ "� .��� ;ii! 111111
1111!Ii' 

., '1,: .. j:i;:'!":�:,�'lt 
" �j �J ;<� ;: '" .  .. ,, �:;}�� . ..  " ;: . .  

� �  
Mh 

fig. & 
lode)!. 

No. 

-11 
-12 
-13 

-l< 
-1' 

-16 

-H 
-18 

-1' 
-20 

No. 
Tektroni:. Serial/Model No. Oty 
Port No. Eff Os(onl 1 2 J 4 5 Nome & Description Code Mfr Pori Number 

-1 390-0297-00 

-2 214-0816-00 

-3 348-0274-00 

-4 390-0355-00 

-s 214-0816-00 

-6 348-0340-00 

-7 378-0696-00 

-8 119-0113-05 

-9 131-1266-00 

-10 337-1726-00 

016-0155-00 

+ REV. 0 JAN 1976 

C1\lJ SIDE, SCOPE : 

• LATCH ASSEMBLY 
• SHLD GSKT, ELEC: 

CAB BDT,SCOPE 

• LATCH ASSEMBLY : 

FT SMLO GSKT,ELEC: 

1 FILn:R,LT,CRT: 

FILTER, RFI : 
CONTACT ,ELEC : 

1 SHIELD ,ELEX:, 

OPTIONAL ACCESSORIES 

1 PANEL,BLANK, 

80009 390-0297-00 

80009 214-0816-00 

30817 97-S55CDC 
80009 390-0355-00 

80009 214-0816-00 

07700 85-10168 

80009 318-0696-00 

72982 9604-000-9000 

80009 131-1266-00 

80009 337-1726-00 

80009 016-0155-00 

O PT I O N  7 W ithout S i g n a ls O u t  

" 

.......j 

Teklroni)!. Serial/Model No. Q 
Port No. Eff Oscoot 

ty 1 2 J • 5 Nome & Description 
3S2-00Ib-UU 

200-1388-00 

131-0955-00 

210-0255-00 

210-0201-00 
211-0008-00 

385-0149-00 

161-0033-09 

358-0323-00 

386-2329-00 

FUSEIiOlDER : W/HARDWl'..RE 

COVER, FUSE : 

CONNECTOR, RCPT , ,BNC, FEMl'.LE 

TERJo!INl'.L,WG,0.391" 10 INT TOOTH 
TERJo!IN1I.L,WG:SE *4 

2 SCREW,MACIiINE:4-40 X 0 . 2 5  INCIi,PNH STL 

INS,STANDOFF :4-40 X 0.25 INCH OIA.'"IETER 

CABLE ASSY,PWR,3 WlRE,92 INCH LONG 
BSIiG,STAAIN RLF :90 DEG,0.515 OIA IiOLE 

PANEL ,REAR: 

Mh 
Code Mfr Port Number 

75915 342012 

80009 200-1388-00 

24931 28JR200-1 

80009 210-0255-00 

78189 2104-04-00-2520N 
83385 080 
80009 385-0149-00 

16428 KH8035 
28520 SR1.5-1 

80009 386-2329-00 

7603lR7603 QSCI LLQSCQPE 



Fig. & 
Index 
No. 

-1 

-1 

-3 

-. 

-, 

-, 

-7 

-, 

-9 

Tektronix 
ParI No. 

----- -----

211-0530-00 

131-0761-00 

211-0504-00 

]44-0116-00 

211-0008-00 

378-0050-00 

211-0507-00 

441-1201-00 

Serial/Model No. 
Ell Oseon! Oly 

1 

, 

3 

1 

1 

1 

1 

• 

1 

7603 O PT I O N  5 

1 2 3 4 5 Name & Description 

FAN,TUBE AXIAL:SO-400IlZ, llSV,AC (SEE B100l 
(A'I"I'AOlING PARTS) 

SCREW ,MACHINE :6-32 X 1 . 7 5  INCH,PNH STL 

- - - * - - -
TERMJ:NAL S'l'UD:SCREW MTD,FLAT TAB 

(AT'I'AOlING PARTS FOR EAOI) 
SCREtf,MAOllNE:6-32 X 0.25 INOl.PNH STL 

- - - * - - -
RTNR,CAPAClTOR: 

(ATTACHING PARtS) 
SCREW,MACHINE:4-40 X 0.25 INCH,PNH STL 

- - - * - - -
BAFFLE,AIR: 

(A'M'ACHING PARTS) 

SCREW,MACHINE:6-)2 X 0 . 312 INCH,PNH STL 

- - - * - - -
CHAS ,ELEC EQPT : 

7603/R7603 .OSCI LLQSCOPE 

Mlr 
Code Mfr ParI Numbe 

EPL) 

8]385 <ED 

71279 4897-1-0516 

83385 0'0 

'l'H-17 90210 

83385 DOD 

80009 378-0050-00 

83385 000 

80009 441-1201-00 



ig. & 
ldex 
10. 

-1 

-, 

-, 

-, 
-5 

Tektronix 
ParI No. 

---- -----

211-0530-00 

]44-0116-00 

210-0407-00 
211-0541-00 

Serial/Model No. 
Eff Oseon! 

R7603 O PT I O N  5 

Qty 1 2 3 4 5  Name & Description 

1 FAN,TUBE AXIAL:50-400HZ,115V,AC{SEE al001 EPLJ 
(A'I'TACHII«i PARTS) 

, 

Mfr 
Code Mlr Part Number 

4 SCREW,MACHINE :6-)2 X 1.75 INCH,PNH STL 83385 OBD 
- - - . - - -

1 TRNT,CAPAClTOR: TH-17 90210 
(ATTAOtING PARTS) 

1 NUt'.PLAIN,HO:6-32 X 0 . 2 5  INCH,BPS 73743 3038-0228-402 
1 SCREW,I1AOlINE:6-32 X 0 . 2 5  INQI ,lOO OEG,FIM. STL 83385 080 

- - _ . _ - -

REV. A OCT 1976 



Fig. & 
Index 
No. 

Tektronix Serial/Madel No. 
Part No. Eff Oscont Qty 1 1 3 4 5 Nome & Description 

-1 

-2 

-, 

175-1178-00 

337-1700-01 

337-1700-04 

070-1429-00 

070-1310-00 

..f8EV. B JAN 1976 

1 CABLE,SP ELEC1', 

1 SHIEID,ELEC :BLUE 

1 SHID,lHPLOSION,CLEAR 

1 HANUAL,TECH,INSTRUCTION 

1 MANUAL,TECH,OP£RATORS 

Mh 
Code Mfr Part Number 

80009 175-1178-00 

80009 337-1700-01 

80009 337-1700-04 

80009 070-1429-00 

80009 070-1l10-00 

7603/R7603 OSCillOSCOPE 



Fig. & 
Inde:K 

No. 
T ektroni:K Serial! Model No. 
Port No. Eff Oscont Qty 1 1 J • S Name & Description 

-1 

-2 
-, 
-. 
-5 

175-1178-00 

016-0131-00 

351-0314-00 
337-1100-01 

337-1700-04 
070-1429-00 

070-1310-00 

7603/R7603 OSCILLOSCOPE 

1 CABLE , SJ> ELECT, 
1 HDW,XIT,ELEK EQ: RACX MOUNTING IiARDWARE 
1 SLIDE,OWR,EXT: 19.25 INCH LONG 
1 SHIELO ,ELEC:BLUE 

1 SHLO, IHPLOS!ON'CLEAR 
1 MANUAL,TECH: INSTRUCTION 
1 MANUAL,TECH,OPERATORS 

Mh 
Code Mfr Part Number 

BOODY 175-117B-00 
80009 016-0131-00 

B0009 351-0314-00 
80009 337-1700-01 

80009 337-1700-04 
80009 070-1429-00 

80009 070-1310-00 

REV. B JAN 197� 



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 tasted. 

Sometimes, due to printing and shipping requirements, we can't get these 
changes ImmedIately Into printed manuals. Hance, your manual may contain new 
change Information on following pages. 

A single change may affect sevaral 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. 

SERVICE NOTE 
Because of the universal parts procurement problem. some electrtcal parts In your 

Instrument may be different from those described In the Replaceable Electrical Parts 
List. The parts used will In no way alter or compromise the performance or reliability 
of this instrument. They are installed when necessary to ensure prompt delivery to 
the customer. Order replacement parts from the Replaceable Electrical Parts List. 



CALIBRATION TEST EQU IPMENT REPLACEMENT 
Calibration Te.t Equipment Chan 

This chart compares TM 500 product performance 10 that 01 older Tektronix equipment. Only those 
characteristics where significant spocification difforencos occur, are listed. In some cases the new instrument 

may not be a lotal functional replacement, Additional support instrumentation may be needed or a change in 
calibration procedure may be necessary. 

Comparison of Main Characterl.Uc. 

OM 501 replaces 7013 

PG 501 replaces 107 PG 501 - Risellme less than 3.5 ns inlo 107 - RiseUme less than 3.0 ns into 
500. 500. 

'08 PG SOl - 5 V output pulse; 3.5 ns Risellme. 108 - 10 V output pulse; I ns Riselime. 
" '  P G  501 - Risetime less than 3.5 ns: 8 ns 1 1 1  - Aisetime 0.5 ns; 30 to 250 ns 

Prelrigger pulse delay. Prelrigger Pulse delay. 
"' PG 501 - ±5 V output. 1 I 4 • ±10 V output. Short prool output 
1 1 5  PG 501 • Does not have Paired, Burst, Gated, 1 I 5 • Paired, Burst, Gated, and Delayed 

or Delayed pulse mode: ±5 V dc pulse mode: ±10 V output. 
Oflset. Has ±5 V output. Short-prool output. 

PG 502 replaces 107 

'08 PG 502 • 5 V output 108 - 10 V output. 
' "  P G  502 · Risetime less than 1 ns; 10 ns 11 I - Rlsetime 0.5 ns: 30 to 250 ns 

Pretrlgger pulse delay. Pretrigger pulse delay. 
"' PG 502 • ±5 V output 114 - ±10 V output. Short prool output. 
115 PG 502 - Does not have Paired, Burst, Gated, 1 1 5  - Paired. Burst, Gated, Delayed & Un-

Delayed & Undelayed pulse mode; delayed pulse mode; ±10 V output. 
Has i.5 V output. Short-prool output. 

2101 PG 502 - Does not have Paired or Delayed 2101 - Paired and Delayed pulse; 10 V 
pulse. Has ±5 V output. output. 

PG 506 replaces 106 PG 506 • Positive-going trigger output signal 106 - Positive and Negative-going trigger 
at least 1 V: High Amplitude out- output signal, !50 ns and I V: High 
put, 60 V. Amptitude output, 100 V. 

067-0502-01 PG 506 - Does not have chopped feature. 0502-01 - Comparator output can be aller-
nately chopped to a relerence 
voltage. 

SG 503 replaces 190, 
190A, 1908 SG 503 - Amplitude range 5 mV to 5.5 V p-p. 1908 - Amplitude range 40 mV to 10 V pop. 

• 9. SG 503 - Frequency range 250 kHz to 2SO MHz . 191 - Frequency range 350 kHz to 100 MHz. 
067-0532-01 SG 503 - Frequency range 250 kHz to 250 MHz. 0532-01 • Frequency range 65 MHz to 500 MHz. 

TG 501 replaces 180. 

180. TG SOl • Marker outputs, S sec lO I ns. lSOA - Marker outpuls, 5 sec 10 1 /JS. 
Sinewave avaitable at 5. 2, and 1 ns. Sinewave available at 20, 10. 

Trigger output - staved 10 marker and 2 os. Trigger pulses 1 ,  10. 

outpul from 5 sec through 100 ns. 100 Hz: " 10, and 100 kHz. 
One time-marX can be generated at a Multiple time-marks can be 
time. generated simultaneously. 

••• TG 501 - Marker outputs, 5 sec to 1 ns. Sine- 181 - Marker oulputs, I ,  10, 100, 1000, 

wave available at 5, 2. and 1 ns. and 10.000 lIS. plus 10 ns sinewave. 
'84 TG SOl - Marker outputs, S sec to I ns. Sine- 184 - Marker oulputs, 5 sec 10 2 ns. Sine-

wave available at 5, 2, and 1 ns. wave available at SO. 20, 10. 5, 

Trigger outpul - slaved to marker and 2 ns. Separale trigger pulses 
output Irom 5 sec through 100 ns. 01 I and .l sec: 10. 1 .  and .l ms: 
One lime-mark can be generated at 10 and I /JS. Marker amplilier pro-
s time. vides positive or negative lime 

marXs of 25 V min. Marker 
intervals 01 1 and .1 sec; 10, 1,  

and .l ms: 10 and 1 JlS. 
290. TG 501 - Marker outputs, 5 sec to 1 nl. Sine- 2901 - Marker outputs. 5 sec to 0.1 pS. 

wave available al 5, 2, and 1 ns. Sinewave available to SO, 10, 

Trigger output · slaved 10 marker and 5 ns. Separate trigger pulses, 
output lrom 5 sec through 100 ns. Irom 5 sec to 0.1 JI$. 
One lime-marX can be generated al Multiple time-marks can be gene-
a time. rated simultaneously. 

NOTE: All TM 500 generator output. are .hon-proof. All TM SOO plug-In In.trument. require TM 5OO-5erle. Power Module. 

REV. A, OCT 1975 



7603/R7603/ -950H (Option 4 )  
Service 

Page 1 of 2 

GENERAL: 

CHANGE TO: 

A8 

A9 

U1230 

V1099 

CHANGE TO: 

R1l39 

R1l59 

CHANGE TO: 

C1241 

C1247 

C1254 

C1255 

C1268 

C1276 

R1243 

ADD: 

R1244 

R1253 

R1258 

R1262 

R1270 

R1276 

7603 or R7603 instruments purchased with OPTION 4 
(Maximum Brightness CRT) contain the fol lowing 
parts and circuitry that differ from those shown 
for the standard 7603/R7603. For OPTION 4 instru­
ments the reference to -2975 volts in step 3 of 
the calibration section and elsewhere in this m8nual 
should be changed to read -3475 V .  

ELECTRICAL PARTS LIST CHANGES 

670-1951 -02 

670-2128-01 

1 1 9 -0401-00 

154 -06 72 -00 

Z AXIS AMPLIFIER Circuit Board Assembly 

HV Circuit Board Assembly 

HV Mu ltiplier 

CRT 

Z AXIS AMPLIFIER Circuit Board As sembly 

323-0314-00 

323-0317-00 

HV Circuit 

283-0129-00 

283 -0271-00 

283-0271 -00 

283-0271-00 

283-0271-00 

283-0271 -00 

321 -0407-00 

321 -0335-00 

315 -0103-00 

315-0103-00 

315 -0103-00 

315 -0103-00 

308-0703-00 

1 8 . 2  k!l ,  1/2 W ,  1% 

1 9 . 6  kn ,  1/2 W ,  1% 

Board Assembly 

0 . 56 j.LF Cer, 100 V (SN B 1 l2360-"p) 

0 . 001 "F, eer. 4 KV ,  207. 

0.001 "F , eer, 4 KV , 20% 

0 . 001 " F ,  eer, 4 KV , 20% 

0.001 "F, Cer, 4 KV ,  20% 

0 . 001 " F ,  eer, 4 KV, 20% 

169 kn ,  1/8 W ,  1% 

3 0 . 1  kn ,  1/8 W ,  1% 

10 kn ,  
1 0  kIl, 

10 kIl .  

1 0  kIl ,  

1 . 8  n ,  

1/4 w, 5% 

1/4 W ,  5% 

1/4 w ,  5% 

1/4 w ,  5% 

2 w .  5% 

M1 9 , 450/1172 & M21,421 
Rev. In /174 



Page 2 of 2 7603/R7603 Service 

OPTION 4 

SCHEMATIC CHANGES 
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CHANGE: 

MANUAL CHANGE INFORMATI N 
IX® PRODUCT 

070-1429-00 

CHANGE REFERENCE M30047 

DATE 3-2-77 

DESCRIPTION 

EFF SN B326489 

ELECTRICAL PARTS LIST AND SCHEMATIC CHANGES 

CHANGE TO: 

Cll24 283-0068-00 CAP . , FXD, CER DI : O . OIUF,+lOD-O% , 5 0DV 

e1131 283-0068-00 CAP . ,  FXD , CER D I : O . OIUF,+lOO-O% , S ODV 

Cll44 283-0068-00 CAP . •  rXD. CER DI : O . OIUF,+lOO-O% , 5 0DV 

CllS1 283-0068-00 CAP . ,FXD, CER DI : O . OIUF ,+lOO-O% ,50QV 

Cll96 283-0068-00 CAP . ,FXD , CER DI : O . OIUF,+lOO-O% ,50DV 

The above parts are loc at ed on the Z AXIS AMPLIFIER circuit board 

and shown on diagram 8 CRT CIRCUIT. 
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MANUAL CHANGE IINFORMATION 
CHANGE 

070-1429-00 DATE 

CHANGE: DESCRIPTION 

EFF SN B338312 
ELECTRICAL PARTS LIST AND SCHEMATIC CHANGES 

CHANGE TO: 

A9 670-212 8-08 CKT BOARD ASSY :HV 

C1215 283-0341-00 CAP . ,FXD,CER D I : O . 047UF,10%, lOQV 

C1222 290-077 0-00 CAP . , FXD,ELCTLT : I OnUF ,+SO-lO% ,25V 

C1232 283-0261-00 CAP . ,FXD ,CER DI : O . OIUF ,20%, 4000V 

C1240 290-0768-00 CAP . , FXD, ELCTLT :I0UF ,+SO-lO% ,10QV 

C1247 283-0188-00 CAP . , FXD,CER DI : O . OOIUF ,20%, 6000V 

C1250 283-0188-00 CAP . ,FXD ,CER DI : O . OOIUF ,20%, 600QV 

C1264 290-0766-00 CAP . ,FXD, ELCTLT : 2 . 2UF,+SO-lO% ,160V 

C1275 281-0638-00 CAP . , FXD.CER DI:240PF , 5 % , 500V 

C1276 283-0034-00 CAP . , FXD ,CER D I : O . OO5UF ,20%, 400QV 

Rl2l0 315-0152-00 RES . , FXD,CMPSN : l . 5K OHM , 5 % , O . 25W 

Rl234 315-0472-03 RES . , FXD , CHP SN : 4 . 7K OHM , 5 % , O . 25W 

Rl252 322-0524-01 RES . ,FXD,FILM : 2 . BM OHM , 1 % , O . 25W 

Rl275 315-0134-03 RES . , FXD , CMPSN : 130K OHM , 5 % , O . 25W 

VR1258 152-0287-00 SEMICOND DEVICE :ZENER : O . 4W,11OV , 5% , lN986B 

T1225 120-1087-00 XFMR,PWR,STPDN :HV POWER 

REMOVE : 

C1254 283-0279-00 CAP . , FXD, CER D I : O . OOIUF ,20%, 300QV 

C1255 283-027 9-00 CAP . , FXD,CER D I : 0 . 001UF ,20%, 3000V 

C1268 283-0279-00 CAP . , FXD, CER D I : 0 . 001UF ,20%, 3000V 

C1269 283-0082-00 CAP . , FXD,CER D I : 0 . 01UF ,+80-20%,150V 

CRl253 152-0242-00 SEMICOND DEVICE : SILICON ,225V, 200MA,NDP341 

CR1254 152-0242-00 SEMICOND DEVICE :SILICON ,225V,200MA,NDP341 

CRl255 152-0242-00 SEMICOND DEVICE : S ILICON ,225V,200MA,NDP341 

CR1268 152-0242-00 SEMICOND DEVICE : SILICON ,225V, 200HA,NDP341 

CRl269 152-0242-00 SEMICOND DEVICE :SILICON ,225V, 200MA,NDP341 

CRl2 7 0  152-0242-00 SEMICOND DEVICE :SILlCON,225V, 200MA,NDP341 

R1253 315-0103-00 RES . ,FXD ,CMPSN:I0K OHM , 5 % , O . 25W 

R1254 315-0103-00 RES . ,FXD ,CMPSN: I0K OHM,5% , O . 25Y 

R1270 315-0103-00 RES . , FXD,CHPSN: I0K OHM , 5 % , O . 25W 

R1271 315-0915-00 RES . , FXD,CMPSN : 9 . 1M OHM , 5 % , O . 25W 
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PRODUCT 7603/R7603 

CHANGE: I 
ADD: 

670-4856-00 

670-4856-01 

C1310 283-0402-00 

C1312 283-0402-00 

C1410 283-0402-00 

C1411 283-0402-00 

C1412 283-0402-00 

CR1262 152-0586-00 

CRl263 152-0586-00 

CR1313 152-0242-00 

CRl315 152-0242-00 

CRl 317 152-0242-00 

CR1413 152-0242-00 

CR1415 152-0242-00 

CR1417 152-0242-00 

DS1270 150-0030-00 

DS1271 150-0030-00 

DS1272 150-0030-00 

DS1273 150-0030-00 

DS1274 150-0030-00 

Rl205 315-0202-00 

R1217 315-0470-03 

R1235 315-0470-03 

Rl260 315-0103-00 

R1278 315-0470-03 

R1313 315-0243-03 

R1315 315-0103-00 

R1317 315-0206-01 

Rl319 315-0103-03 

Rl413 315-0243-00 

Rl415 315-0103-03 

Rl417 315-0206-01 

R1419 315-0824-02 

VRl262 152-0428-00 

CHANGE REFERENCE H30310 DATE 5-17-77 

DESCRIPTION 

CKT BOARD ASSY : FOCUS DC RESTORER 

CKT BOARD ASSY:Z AXIS DC RESTORER 

CAP . ,FXD, CER DI : O . OOIUF,+80-20%, 4000V 

CAP . , FXD ,CER DI : O . OOIUF ,+80-20% ,4000V 

CAP . ,FXD ,CER DI : O . 001UF , +80-20% , 4 000V 

CAP . ,FXD ,CER DI : 0 . 001UF,+80-20% , 4 000V 

CAP . ,FXD ,CER D I : 0 . 001UF ,_80-20%,4000V 

SEHICOND DEVICE : SILICON , 600V , O . 5A,RMPS060 

SEMICOND DEVICE : SILICON ,600V , O . 5A , RMP5060 

SEMICOND DEVICE : SILlOON ,225V,2 00MA , NDP341 

SEMICOND DEVICE :SILICON ,22SV,200MA,NDP341 

SEMICOND DEVICE : S ILICON ,22SV, 200HA,NDP341 

SEMICOND DEVICE : S ILICON ,22SV,200MA,NDP341 

SEMICOND DEVICE : S ILICON ,22SV, 200MA,NDP341 

SEMICOND DEVICE : S ILICON ,22SV,200MA,NDP341 

LAMP,GLOW : 9 0V-50V 

LAMP , GLOW : 90V-SOV 

LAMP , GLOW : 90V-50V 

LAMP, GLOW : 90V-SOV 

LAMP ,GLOIol : 90V-50V 

RES . ,FXD ,CMPSN:2K OHM,5% , O . 2 5W 

RES . ,FXD, C1tPSN :47 OHM , S% , O . 2SW 

RES . , FXD , CMPSN :47 0HH , S% , O . 2 SW 

RES . ,FXD , CMPSN : 1 DK OHM,5% , O . 2SW 

RES . , FXD.CMPSN : 4 7 0HM,5% , O . 2 5W 

RES . , FXD,CMPSN:24K OHM, S % , O . 25W 

RES . , FXD,CMPSN : 1 0K OHM, 5 % , O . 25W 

RES . , FXD , CMPSN: 20M OHM , S% , O . 25W 

RES . , FXD,CMPS N : IDK OHM , S % , O . 25W 

RES . , FXD,CMPSN:24K OHM,5% , O . 25W 

RES . , FXD,CMPS N : 10K OHM , S % , O .25W 

RES . , FXD,CMPSN: 2OM OHM , 5 % , O . 25W 

RES . ,FXD ,CMPSN: 820K OHM , S% , O . 2SW 

SEMICOND DEVI CE : ZENER , D . 4W,120V,S% , lN987B 
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PRODUCT 7603/R7603 

CHANGE: I 
CHANGE REFERENCE H30310 

DESCRIPTION 

DATE 5-17-77 REV 6-1-77 

SCHEMATIC CHANGES 

DIAGRAM 0 CRr CIRCUIT - Partial 
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PRODUCT 7603/R7603 CHANGE REFERENCE M30310 

CHANGE: DESCRIPTION 

HIGH VOLTAGE CIRCUIT BOARD (670-2128-08) 
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PRODUCT 7603/R7603 

CHANGE: 

CHANGE REFERENCE M30310 DATE 5-1 7 -7 7 REV 6-1-77 

DESCRIPTION 

Focus DC Restorer circuit board (670-4856-00) 

C1U10 mounted au ba£k 
at boord . 

Z Axis DC Restorer circuit board (670-4856-01) 
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