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CALIBRATION FPROCEDURE

Center 511 adjustment pots defore applying power.

Set the oscillowcope time base to 0.5 ss/0IV. the vertical amplifier input
to 200 sw/DIV. Set the trigger made to auto, Switch the vertical iapyt

20 ground and ceater the trace. Connect the sccpe Lrode to the X-OUT comm-
ector (connect Ue probe ground to the outside of the connectorj, tuen the
AP BIAS control all the way clockwise, and set the SLEW RATE costrol to
200 us. Adjust R235 so LAt the base of the ramp is at pero wvolts.

Turn the RV BIAS control a1l the way counter-clockwise until it is locked
n detent. Adjust 8253 so LMt the ramp base is at -0.5 woits.

Set the oscillcscope vertical input to 560 mv/DIV. Ciick the RAMP BIAS con-
trol out of ceteat, °  leive it turned as far counter-ciocktwise as possible
.;t:out ?nlng isto decent. Adjust R296 so that the base of the ramp is &t
=2.0 Volts.

Switch the vertical input of the oscillcscope to ground. set the input to
200 mv/DIV. and e the vertical position adjuttasnt to plece the trace on
the bottom 1ine of the graticule. Turnm the RAMP BIAS comtrol all the way
€lockwise and switch the fnput of the scope to OC. Place tne RASP AMPLI-
TUDE control to the 0.75Y position. Adjust the trim pot sounted on the back
side of the RAUP NPLITUDE switch that is rearest the -0UT cosmector so
that the ampiitude of the ramp is 0.75 volts.

Switch the RAMP MPLITUDE control to 1.00V and adjust the tris pot adjacent
to the 0.75V adjustment for 4 ramp amplitude of 1.00 wolts.

Switch the RA® MPLITUDE control to 1.25V and adjust the mext trimmer for
& ramp asplitude of 1.25 wolts.

Set the RAAP APLITUDE control to the VARIABLE positior and adjust the corres-
ponding pot on tae front panel. An amolitude variarion from zero to approx-
imately two volts should be noted in the output ramp when the YARIABLE adjust-
ment is turned full in botr directions.

Set the RANP AWPLINDE cortral to the 1.00V posit‘on, and set the oscillos-
cope time base for 100us/01¥. Jote the duraticn of the ramp for the three
different settings of the SLEW 2ATE control. I'e ramp time should corres-
pond to the setting label of the SLEW RATE control /fe. 200us, 100us, 90us).
ange in the s—litude of the rar> sho e noted between
sles rates Cess tmam E1my'. Tetes e 2
to the 200 -$ position, anc the scope time base to .5s.

Turn the REP. RATE control and note the variation in the ramp period. It
should vary, ia the full swing of the control, from less them 0.5 ss/cycle
to greater tham 1.0 ms/cycle.

Attach a 50 terminator to the I-OUT comnector, set the 2-AXiS CONTROL to
MY SWEEP, connect the scope prode to the 2-OUT signal (connect the prode
ground to the ground of the comnector), and adjust R3S] so that the base ef
the razp is at zero welts. (overshoot on the falling side of the rasp is
permisadle)

Adjust R254 for a rasmp ssplitude of 1.00 volts.

Connect the scope probe (o the BLANKING output and mote that a TTL low
@ccurs that s cofncident with.ar 07 the seae durstion and pericd s,
the ramp at the %-3UT output.

Turn the 2-AXIS CONTROL to RESOLUTION. Mow the olanking signal should [ ]
Jow for five consecutive rasps at X-OUT, then stay high for five.

Connect the scope probe o the 2-0UT connecto: and. with the 2-AXIS CONTROL
o RESOLUTION, set the scope time base to 0.2us/Di¥. Adjust RSI so that
the tops of the pulses are at 1.00 wolts.

The frequency of the pulses should be 2MiZ (a period of 0.5us). This
can be verified with a frequency counter. The duty ccle is approxizately

Set the 2-AXIS CONTROL to GND. Put the positive prode of 3 DV on the lesd
of €395 that s furthest away froa the edge of the board (C335 is between
2397 and 4394). Put tne necative DVM probe cn the 2-OUT commecior grownd.
Set the VM to the Z00SY scale and adjust R357 so that the OVM reads as
close as possible 3 0.0 milliveits. (adjust tc witnin +.5my)

Set the DVM to the 2V scale, put the positive DV4 p-obe on the Z-OUT out-
But, 3nd switch the Z-AXIS CONTROL to 1.0 V. Acjust R395 for 1.000 wolcs
oz the DVM. (this should also be set to within +.5aY )

Set the I-AXIS CC%TROL to the GRAY STEP position and note the variatiom on
the DYM from zevs wolts to cne volt in eicht discrete steps, each of ome
second duration. An alternate way to observe this is to set the oscill-
ascope time base to 1 sec/DIV, set tne vertical semsitivity to 0.2V DIV,
2ad connect the probe to the 2-OUT cornector.

Connect the scope prode to the I-OUT connictor (the ground clip should

9 to the ground of the Z-0UT cormector). Set the oscilloscope trig-

ger to LINE and set the vertical sensitivity to 0.5V/CIV. Set the RA®
BPLITUDE control to the O TEST pesition. A sine wave should be coserved
of approximately one volt peak to peak.

Beturn the RAMP AMPLITUDE control to the 1 00 V setting.

R
18 17 16

Lo
1 1%




a.

Set the VK to the OHS function. Put Gne probe on each side of the REMOTE
RECORD connector. When the REMOTE RECOSD button is pushed, the ohe aeter
should imuicate a short. Otherwise there snould be an open circuit.

Indicates a performance check cnly-where no adjustment should be necessary.
1f the fastrument does mo: 0ass ome of thase performance checks trouble-
shooting may bc meeded to determime the recson.
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CALIBRATING THE CM 067-0838-98 HIGH AMPLITUDE LINE SCAN SIGNAL GENERATOR

TEST EQUIPMENT REQUIRED

NOTE

Tektronix, Inc, manufactured items are used as

the basis for this calibration procedure,

Appropriate substitutions may be made with

corresponding procedural changes,

1 ea dual trace Oscilloscope with a vertical deflection of ,2uV/
DIV to 1V/DIV, a sweep rate of ,2us/DIV to 1s/DIV, and a
bandwidth of 50 MHZ, (TEKTRONIX 465 is recommended,)

1 ea TEKTRONIX TM500 Series Power Module/Mainframe.

1 ea Digital Multimeter with probes. Readout: 4 1/2 digits.

DC voltage measurement accuracy: 0.1%. Resolution: 100uV on

2V range. (TEKTRONIX DM501 is recommended,)

1 ea TM500 flexible extender cable TEK P. N, 067-0645-02,

2 ea 50o0hm cables TEK P, N, 012-0057-01,

1 ea 50ohm terminator TEK P, N, 011-0049-01.
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TESTS AND ADJUSTMENTS

CAUTION
Always turn power off before removing or

inserting instruments from the TM500

Mainframe,

Insert the extender cable into the TM500 Mainframe and
connect the Generator (067-0838-98)to the extender cable,

Be sure to remove the side panels from the Generator.

Set the Oscilloscope TIME/DIV control to 0.5ms/DIV, the
Trigger Mode to AUTO, and the Trigger Source to CH 1, Set
the chamnel 1 VOLTS/DIV control to O.%%V/DIV, the channel

1 VERTICAL INPUT COUPLING switch to GND, and center the
POSITION control. Set the channel 1 VERTICAL INPUT COUPLING
switch to DC.

Connect the 50ohm cable from the X-OUT connector on the
Generator to the channel 1 Vertical Input connector on

the Scope.

Turn the Generator RAMP BIAS control all the way clockwise,
the SLEW RATE control to 100us, and the Z-AXIS control to
GRAY SWEEP,

NOTE

Refer to Figure 1 for the location of all

Generator adjustments.

Adjust R235 on the Generator so that the base of the ramp
is at 0.0 Volts



10,

11.

12,

13,

14.

i5.

16.

Set the Scope VOLTS/DIV control to 1V/DIV,

Rotate the Generators RAMP BIAS control counterclockwise
until it locks in the detent position., Adjust R253 so that
the ramp base is =3,0 Volts.

Set the Scope VOLTS/DIV control to 2V/DIV,

Click the Generators RAMP BIAS control out of detent leaving
it turned as far counterclockwise as possible without going
back into detent. Adjust R296 so that the base of the ramp
is at =6.0 Volts,

Set the Scope channel 1 VERTICAL INPUT COUPLING switch to

GND, Set the VOLTS/DIV control to 1V/DIV, Adjust the VERTICAL
POSITION control to place the trace at the bottom line of the
Graticule, Set the channel 1 VERTICAL INPUT COUPLING switch to DC.

Rotate the Generators RAMP BIAS control all the way clockwise.

Place the Generators RAMP AMPLITUDE control to 4.50 Volts,
Adjust trim pot R6 for a ramp amplitude of 4,50 Volts.

Place the Generators RAMP AMPLITUDE control to 6.00 Volts.
Adjust trim pot R5 for a ramp amplitude of 6.00 Volts,

Place the Generators RAMP AMPLITUDE control to 7,50 Volts.
Adjust trim pot R4 for a ramp amplitude of 7.50 Volts,

Set the Scope VOLTS/DIV control to 2V/DIV.

Set the Generators RAMP AMPLITUDE control to the VARIABLE

position and rotate the corresponding front panel adjustment
control in both directions. The signal level as seen on the
Scope should vary from 0.0 Volts at full counterclockwise to

greater than 12 Volts peak-to-peak at full clockwise.



17.

18,

* 19,

* 20,

22,

25.

* 26,

27.

Set the Generators RAMP AMPLITUDE control to the 6.00 Volts

position,

Set the Scope TIME/DIV control to ,lms/DIV,

Set the Generator SLEW RATE control to 45us, The ramp time
should be 45us,

Set the Generator SLEW RATE control to 100us. The ramp time
should be 100us.

Set the Generator SLEW RATE control to 500us. The ramp time
should be 500us, During the last three checks there should not
have been more than a 50mV difference in the amplitude of the
ramp between the three slew rates,

Set the Generator SLEW RATE control to 100us.,

Set the Scope TIME/DIV control to 0,5ms/DIV,

.Turn the Generator RPTN RATE control from full counterclockwise

to full clockwise. The ramp period should vary from less than

0.5ms/Cycle to greater than 1,0ms/Cycle.

Connect the second 50ohm cable between the Scope channel 2

Vertical Input connector and the Generator BLANKING connector.

Set the Scope VERTICAL MODE switch to ALT, Set the channel 1
and 2 VOLTS/DIV controls to 1V/DIV, Check that a TTL high
occurs which is coincident with, and of the same duration and

period as, the ramp of the X-OUT output.

Set the Scope TIME/DIV control to lms/DIV,



* 28.

29'

30.

31,

32,

33

34.

35'

36,

37.

38.

39.

Set the Generator Z-AXIS control to RESOLUTION, The blanking
signal should go high for 5 consecutive ramps at X-0UT, then

stay low for 5 ramps.

Set the Scope VERTICAL MODE switch to channel 1 and the
TIME/DIV control to 0,5ms/DIV,

Disconnect the 50ohm cable from the channel 2 Vertical Input

connector and the BLANKING connector,

Remove the 50ohm cable from the Generator X-OUT connector
and connect it to the Z-OUT connector. Attach the 50ohm
terminator to the other end of the cable and reconnect

it to the Scope.

Set the Generator Z-AXIS control to GRAY SWEEP,

Set the Scope VOLTS/DIV control to«2V/DIV.

Adjust R351 on the Generator so that the base of the ramp is
at 0.0 Volts, Overshoot on the falling side of the ramp is

permissible,

Set the Scope VOLTS/DIV control to 1V/DIV.

On the Generator adjust R254 for a ramp amplitude of 5.00 Volts.

Set the Scope TIME/DIV control to 0.2us/DIV.

Set the Generator Z-AXIS control to RESOLUTION.‘Adjust R99 so
that the pulse amplitude is 5,0 Volts. The frequency of the
pulses should be 2MHZ (a period of 0,5us) with a duty cycle
of approximately 25%.,

Set the Generator Z-AXIS control to GND,



40, Place the DMM HI probe on the lead of C395, the LO probe on
the Z-OUT connector ground. Set the RANGE/FUNCTION control to
the lowest DC Volts position and adjust R367 so that the DMM
reads 0.0 Volts (within % 0,5mv,)

41, Set the DMM RANGE/FUNCTION control to 20 V DC, Place the HI
probe on the Generator Z-OUT output, The LO probe remains on

the Z=OUT connector ground,

42, Set the Generator Z-AXIS contol to the 5.0 Volt position.
Adjust R397 for 5.00 Volts on the DMM (within * 0,5mv,)

* 43, Set the Generator Z-AXIS control to the GRAY STEP position,
Note the variation from 0,0 Volts to 5.0 Volts in 8 discrete
steps, each of one second duration. An alternate method for
observing the above is to set your Scope TIME/DIV control to
1s/DIV, set the VOLTS/DIV control to 1V/DIV and connect the
50ohm cable to the Z-OUT connector.

Scoa robL X g
44, Conﬁjft the 50ehm-cable to, the Generator,ZCO%f connector(l@ﬂ/64

Cont M,,c:{:" 7 . C—GVQVLQC/# A /ﬁaé-()f@i ?/Ur*ﬂfﬂ > A B ~AXeS @M(/duy}
< ,.Q/cn/vv &
45. Set the Scope TRIGGER MODE to LINE and the VOLTS/DIV control

to ,5V/DIV,

* 46, Set the Generator RAMP AMPLITUDE control to the CMR TEST
position. A Sine wave of approximately 1 Volt peak-to-peak

should be observed,

47. Return the Generator RAMP AMPLITUDE control to the 6.0 Volt

position,

48, Set the DMM RANGE/FUNCTION control to the OHMS position,



]

* 49, Place one DMM probe on each side of the Generator REMOTE RECORD
connector. You should read an open, push the REMOTE RECORD

button and you should read a short.

* Indicates a performance check only and no adjustment should be

necessary. If the instrument does not pass one of these
performance checks, trouble-shooting may be needed to

determine the reason.

This concludes the calibration procedures for the CM 067-0838-98
High Amplitude Line Scan Signal Generator.



CM 067-0838-98

‘High Amplitude Line Scan Signal Generator

LIST OF REPLACEABLE PARTS

This section provides a survival list of Chassis and Electrical parts
for the CM 067-0838-98 High Amplitude Line Scan Signal Generator. These

parts may be ordered through Tektronix, Inc.., This part listing is
broken into the following divisions:

CHASSIS ASSEMBLY PARTS LIST

MAINBOARD ELECTRICAL PARTS LIST

PIGGYBACK ELECTRICAL PARTS LIST

Circuit No.
or
Quantity

WHFHRRMHERRDON R R

- -
- -

NDODUNR R WS

CHASSIS ASSEMBLY

Description

ECB Mainboard

ECB Piggyback

Panel, Front

Sub Panel, Front

Frame Section, Bottom

Frame Section, Top

Shield, Side Covers

Knob, Large Gray

Knob, Small Gray

Knob, Latch

Switch, Pushbutton, Remote Record
Switch=-Rotary, Slew Rate
SP1212, Ramp Amplitude

SP1213, Z~-AXIS Control

BNC Connector, X=-OUT

BNC Connector, Z-0UT, Blanking,
Remote Record '
Electrical Shield, Front Panel
Solder Lug, (locking), BNC
Spring

Latch

Pin Latch

Bare Wire #22

Teflon Insulation

Spacer Posts, 1"

Mounting Blocks

Part Number

-CM 670-6949-00

CM 670-6837-00
CM 333-1483-10
CM 386-2402-15
CM 426-0724-22
CM 426-0725-23
337-1399-00
366-1028-00
366-1209~00
366-1422-01
260-0247-00
260-1139-00
260-2045-00
260-2046-00
131-0247-00

131-0955-00
CM 200-1273-09
210-0255-00
214-1061-00
214-1513-01
214-1840-~00
176-0121-00
162-0025-00
129-0089-00




CM 067-0838-98
High Amplitude Line Scan Signal Generator

CHASSIS ASSEMBLY PARTS LIST (cont.)

Circuit No.

or

Quantity Description
Screw, 6-~32 X ,312
Screw, 6-32 X ,312
Screw, 6 X .313
Screw, 6 X .375
Screw, 2-56 X ,250
Nut
Nut
Washer
Washer

Cable Kit, Wire Kit

Cable Kit, 8 Cond = Orange Housing
Cable Kit, 7 Cond ~ Black Housing-
Cable Kit, 6 Cond - Brown Housing

Cap .47 uh

100 K 10% Pot, Rep Rate

2 K W/Switch Pot, Variable

10 K Pot, Ramp Bias

2K

Res 1.5 K 1/4 W 5%

Res 4.7 K

Res 75 ohm

Res 750 ohm

Res 2,43 K 1/8 W 1%

Res 3,09 K

Res 4,02 K

FHRRFRRRORERFRERRRBERRMMRRODUDRNNRESND DO

This concludes the Chassis Assembly Parts List

Part Number

211-0507-00
211-0538-00
213-0146-00
213-0229-00
213-0254-00
210-0583-00
210-0590-00
210-0940-00
210~0978=~00
198-3955-00
175-5156-00
175-5158-00
175-5157-00
283-0134-00
311-0467-00
311-0632-00
311-1104-00
311-1265-00
315-0152-00
315-0472-00
315-0750~-02
315-0751-00
321-0230~00
321-0240-00
321-0251-00




CM 067-0838-98
High Amplitude Line Scan Signal Generator

LIST OF REPLACEABLE PARTS

CM 670-6949-00 MAINBOARD

Circuit No.
or

Quantity Description Part Number
Ji,2,3 Square Pins 131-0608-00
Uu75,151,175 Socket, 16 Pin 136-0260-02
U41,45,51,55,
65,135,145,155,

165,185,285 Socket, 14 Pin 136-0269-02
U354,385 Socket, 8 Pin 136-0514-00
Ul55 I.C. 7472 156-0038-00
U41,51,55 I.C. 7473 156-0039-00
U267,354,385 I.C. 741C : 156-0067-00
U285 I.C. 7416 156-0093-00
U65 I.C. 7408 156-0129-00
U125 I.C. 7815 156-0312-00
U240 I.C. HA2625 156-0317-00
U325 I.C. 7805 156-0277-00
Uu75 I.C. MK5009 156-0410-00
Ul65 I.C. 741832 156~-0749-00
U335 I.C.. 7915 156-0527-00
U185 I.C. 74177 156-0536-00
U135 I.C. 74Ls93 156-0646-00
U45,145 I.C. 74LS90 156-0656-00
Ul75 I.C.' 74Ls221 156-0733-00
U151 I.C. 74LS153 156-0798-00
Q95,96,263 Transistor 151-0188-00
Q241 Transistor 151-0223-00
Q394 Transistor 151-0302-00
Q76 Transistor 151-1055-00
CR292,293,

294,365,366 Diode 152-0141-02
VR89 Diode, Zener, 10V 152-0149-00
VR342 Diode, Zener, 5.6V 152-0175-00
VR295 Diode, Zener, 5.1V 152-0226-00
VRIL Diode, Zener, 3V 152-0278-00
245,345 Relay 148-0086-01
€93,291,391 Cap ,0luf 283-0204~00
C395 Cap luf 283-0317-00
C89,91 Cap 43pf 283-0600-00
C170 Cap 62pf 283-0629-00
C318 Cap 2,2 uf 290-0136~00
c218,219 Cap .47uf 290~-0283-00
C130,315,334 Cap 10uf 25V 220-0290-00




CM 067-0838-98

High Amplitude Line Scan Signal Generator

MAINBOARD PARTS LIST (cont.)

Circuit No,
or
Quantity

€92,178,192,
193,194,240,
241,250,255,
265,275,276,
277,351,355,
364,374,375,
390,399
C40,50,53,63,
140,163,336,
343

C341

€96, 252
C242

R95

R98
R92,194,195,
196,250,252,
275,356,364,
375,388,392
R189,391
R251,341
R335

R265
R177,343
R91

R255

R77

R353

R78
R67,70,133,
150,153,167,
176,188,190,
191,192

R43
R365,366
R337

R352

R339

R398

R376

R90

R244

gwaq

Cap
Cap
Cap
Cap
Res
Res

Res
Res
Res
Res
Res
Res
Res
Res
Res
Res
Res

Res
Res
Res
Res
Res
Res
Res
Res
Res
Res

Description

.01 uf

. luf

100pf

.001uf

.0luf 1%

750hm

200ohm, 5% 1/2w

1000hm
1K

10K
100K, 5% 1/4wW
1.1K
1.5K
15K
18K
20K
2,7K
24K

3K

330hm

3.6K

36K

3900hm

62K

7.5K

9100hm

12M, 10%, 1/4W
187K

Kes s

Part Number

281-0773-00

281-0775-00
283-0060-00
283-0067-00
283-0593-00
301-0750-00
301~0201~00

315-0101-00
315-0102-00
315-0103-00
315-0104-00
315-0112-00
315-0152-00
315-0153-00
315-0183=-00
315-0203~00
315-0272-00
315-0243-00

315-0302-00
315-0330-~00
315-0362-00
315-0363-00
315-0391-00
315-0623~-00
315-0752-00
315-0911-00
316-0126-00
321-0411-00

2i5-0540-00




CM 067-0838-98

High Amplitude Line Scan Signal Generator

MAINBOARD PARTS LIST (cont.)

Circuit No,
or
Quantity

R89
R93
R264
R215
R276

R97

R377

R96

R290
R344
R378
R291
R217
R243
R288

R4
R254
R99

R253
R235,351
R296
R367
R397

Y85
U125,325, 335
3

3

3

3/8"

This concludes the Mainboard Parts List

Description

Res 18M

Res 16.2o0hm
Res 348ohm, 17%,1/8W
Res 51lohm

Res 8660ohm

Res 3.32K

Res 1,30K, 17, 1.8W
Res 11K

Res 14K

Res 18,7K

Res 20K

Res 28K

Res 35,7K

Res 37.4K

Res 56,2K

Res 34,8ohm
Var Res 5K

Var Res 1K

Var Res 5K

Var Res 10K
Var Res 25K
Var Res 5000hm
Var Res 250ohm
Crystal, 2MHZ
Heatsink

#6 Nut

Washer

Screw

Insulation

Part Number

316-0186-00
321-0021-00
321-0149-00
321-0165-00
321-0187-00
321-0243-00
321-0204-00
321-0293-00
321-0303-00
321-0315-00
321-0318-00
321-0332-00
321-0342-00
321-0344~00
321-0361-00
323-0053-00
311-0633~00
311-1225-00
311-1227-00
311-1228-00
311-1231-00
311-1168=-00
311-1260-00
158-0070~01
214-1967-00
210-0407-00
210~1160-00
211-0507-00
162~0025-00




CM 067-0838-98

High Amplitude Line Scan Signal Generator

LIST OF REPLACEABLE PARTS

Circuit No.
or
Quantity

J1,2,3
3

K13
K111,113
c11
C13,15,19,
113,115
CR15,111,113,
115,117
U13

U1l
U111,113
Q13
Q11,103
R17

R15

R103

R105

R115

R121
R11,19,109
R113

R123
R111,117
R107

R119

R13

CM 670-6837~00 PIGGYBACK

Description

Square Pins
Heatsink
Relay, Dip
Relay, Dip

Cap 56pf, 600V

Cap .0luf, 150V

Diode

I.C. 74LS93

I.C. 74LS90-

I.C., 1458
Transistor
Transistor

Res 10ohm, 5%,1/2W
Res 150hm, 5%, 1/2W
Res 5lohm, 5%, 1/2W
Res 1K, 5%, 1/4W
Res 5lohm, 5%, 1/4W
Res 750bm, 5%, 1/4W
Res 7.5K 5%, 1/4W
Res 806ohm, 17%,1/8W
Res 8250hm 1%, 1/8W
Res 1K, 1%, 1/8W
Res 4,02K, 1%, 1/8W
Res 4,99K

Res 50ohm, 1%, 1/2W

This concludes CM 067-0838-98 Replacable Parts List.

Part Number

131-0608-00
214-0498-00
148-0086-01
148-0076-00
281-0521-00

283-0003-00

152-0141-02
156-0646-00
156-0656-00
156-0067-00
151-0301-00
151-0302-00
301-0100-00
301-0150-00
301-0510-00
315-0102-00
315-0510-00
315-0750-00
315-0752-00
321-0184-00
321-0185-00
321-0193-00
321-0251-00
321-0260-00
323-0626-00
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NOTE TO OUR CUSTOMERS

This is a special product. Because of its custom nature, we
may have used some non-standard parts in its design. Since
these parts require special ordering, you may experience delay
in the repair of your product.

To keep such delays to a minimum, be sure an Identification
Tag is attached to the instrument:

THIS:

IDENTIFICATION NO.

OR:

TEKTRONIX

WARRANTY IS LIMITED TO THE
ORIGINAL PURCHASER IN
ACCORDANCE WITH THE
ORIGINAL PURCHASE AGREEMENT

Mfg. BY TEKTRONIX,INC.
BEAVERTON,OREGON U.S.A.

SERIAL NO.

If you are installing your own modification, this tag is
supplied in your kit. Attach it near the serial number of the
instrument you have modified. This immediately notifies
our Service Technician that your product needs special repair
and ordering attention.
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NOTE TO OUR CUSTOMERS

This is a special product. Because of its custom nature, we
may have used some non-standard parts in its design. Since
these parts require special ordering, you may experience delay
in the repair of your product.

To keep such delays to a minimum, be sure an Identification
Tag is attached to the instrument:

THIS:

IDENTIFICATION NO.

TEKTRONIX ® BEAVERTON, OREGON, U.S:A.
OR:
:

TEKTRONIX

WARRANTY IS LIMITED TO THE
ORIGINAL PURCHASER IN
ACCORDANCE WITH THE
ORIGINAL PURCHASE AGREEMENT

Mfg. BY TEKTRONIX INC.
BEAVERTON,OREGON U.S.A.

SERIAL NO.

If you are installing your own modification, this tag is
supplied in your kit. Attach it near the serial number of the
instrument you have modified. This immediately notifies
our Service Technician that your product needs special repair
and ordering attention.



CM 067-0838-98

‘High Amplitude Line Scan Signal Generator

LIST OF REPLACEABLE PARTS

This section provides a survival list of Chassis and Electrical parts
for the CM 067-0838-98 High Amplitude Line Scan Signal Generator. These

parts may be ordered through Tektronix, Inc.. This part listing is
broken into the following divisions:

CHASSIS ASSEMBLY PARTS LIST

MAINBOARD ELECTRICAL PARTS LIST

PIGGYBACK ELECTRICAL PARTS LIST

Circuit No.

CHASSIS ASSEMBLY

or
Quantity Description Part Number
1 ECB Mainboard .CM 670-6949-00
1 ECB Piggyback CM 670-6837-~00
1 Panel, Front CM 333-1483-10
1 Sub Panel, Front CM 386-~2402-15
1 Frame Section, Bottom CM 426-0724-22
1 Frame Section, Top CM 426-0725-23
2 Shield, Side Covers 337-1399-00
2 Knob, Large Gray 366-~1028-00
4 Knob, Small Gray 366-1209-00
1 Knob, Latch 366-1422-01
1 Switch, Pushbutton, Remote Record 260-0247-00
1 Switch=Rotary, Slew Rate 260-1139-00
1 SP1212, Ramp Amplitude 260-2045-00
1 SP1213, Z-AXIS Control 260-2046-00
1 BNC Connector, X-OUT 131-0247-00
3 BNC Connector, Z-0UL, Blanking,
Remote Record ' 131-0955-00
1 Electrical Shield, Front Panel CM 200~1273-09
3 Solder Lug, (locking), BNC 210-0255-00
1 Spring 214-1061-00
1 Latch 214-1513-01
1 Pin Latch 214-1840-00
2" Bare Wire #22 176-0121-00
5" Teflon Insulation 162-0025-00
2 Spacer Posts, 1" 129-0089-00
2 Mounting Blocks




CM 067-0838-98
High Amplitude Line Scan Signal Gemerator

CHASSIS ASSEMBLY PARTS LIST (cont.)

Circuit No.

or

Quantity Description
Screw, 6-32 X ,312
Screw, 6-32 X ,312
Screw, 6 X .313
Screw, 6 X .375
Screw, 2-56 X ,250
Nut
Nut
Washer
Washer

Cable Kit, Wire Kit

Cable Kit, 8 Cond = Orange Housing
Cable Kit, 7 Cond = Black Housing:
Cable Kit, 6 Cond - Brown Housing

Cap .47 uh

100 K 10% Pot, Rep Rate

2 K W/Switch Pot, Variable

10 K Pot, Ramp Bias

2 K

Res 1.5 K 1/4 W 5%

Res 4.7 K

Res 75 ohm

Res 750 ohm

Res 2.43 K 1/8 W 1%

Res 3.09 K
Res 4.02 K

HEREERERBORRBERRRRBRRRBRDODUOSNERDO DO

This concludes the Chassis Assembly Parts List

Part Number

211-0507-00
211-0538~00
213-0146-00
213-0229-00
213-0254-00
210-0583-00
210-0590-00
210-0940-00
210-0978=-00
198-3955-00
175-5156-00
175-5158-00
175-5157-00
283-0134~00
311-0467-00
311-0632-00
311-1104-00
311-1265=00
315-0152-00
315-0472-00
315-0750-02
315-0751-00
321-0230~00
321-0240-00
321-0251-00




CM 067-0838-98

High Amplitude Line Scan Signal Generator

LIST OF REPLACEABLE PARTS

Circuit No.
or
Quantity

J1,2,3
75,151,175
U41,45,51,55,
65,135,145,155,
165,185,285
U354, 385
U155
U41,51,55
U267,354,385
U285

U65

U125

U240

U325

U75

U165

U335

U185

U135

U45, 145

U175

U151

Q95, 96,263
Q241

Q394

Q76
CR292,293,
294,365,366
VRS9

VR342

VR295

VR91

245,345
93,291,391
€395

89,91

€170

318
c218,219
130,315,334

CM 670-6949-00 MAINBOARD

Description

Square Pins
Socket, 16 Pin

Socket, 14 Pin
Socket, 8 Pin
I.C. 7472
I.C. 7473

. 741C
7416

. 7408

, 7815

. HA2625
. 7805

. MK5009
741832
7915

- 74177

. 74LS93
.C., 74L590
I.C.! 74L8221
I.C, 74LS153
Transistor
Transistor
Transistor
Transistor

a o a e e . .
° e e e & & o o

HHHHHHHHHMHHHH
. L]
ogooagdoococooonn

Diode

Diode, Zener, 10V
Diode, Zener, 5.6V
Diode, Zener, 5.1V
Diode, Zener, 3V
Relay

Cap .0Oluf

Cap luf

Cap 43pf

Cap 62pf

Cap 2.2 uf

Cap .47uf

Cap 10uf 25V

Part Number

131-0608-00
136-0260~-02

136-0269-02
136-0514-00
156-0038-00
156-0039-~00
156-0067-00
156-0093-00
156-0129-00
156-0312~00
156-0317-00
156-0277-00
156-0410-00
156-0749-00
156-0527-00
156-0536-00
156-0646-00
156-0656-00
156-0733-00
156-0798-00
151-0188-00
151-0223-00
151-0302-00
151-1055=-00

152-0141-02
152-0149-00
152-0175-00
152-0226-00
152-0278-00
148-0086-01
283-0204-00
283-0317-00
283-0600-00
283=-0629-00
290-0136-00
290~0283-00
290-0290-00



CM 067-0838-98

High Amplitude Line Scan Signal Generator

MAINBOARD PARTS LIST (cont.)

Circuit No,
or
Quantity

92,178,192,
193,194,240,
241,250,255,
265,275,276,
277,351,355,
364,374,375,
390,399
C40,50,53,63,
140,163,336,
343

c341

96, 252
C242

R95

R98
R92,194,195,
196,250,252,
275,356,364,
375,388,392
R189,391
R251,341
R335

R265
R177,343
R91

R255

R77

R353

R78
R67,70,133,
150,153,167,
176,188,190,
191,192

R43

R365, 366
R337

R352

R339

R398

R376

R90

R244

7199

Cap

Cap
Cap
Cap
Cap
Res
Res

Res
Res
Res
Res
Res
Res
Res
Res
Res
Res
Res

Res
Res
Res
Res
Res
Res
Res
Res
Res
Res

Description

.01 uf

luf

100pf

.001uf

.0luf 1%

750hm

200ohm, 5% 1/2w

100ohm
1K

10K
100K, 5% 1/4wW
1.1K
1.5K
15K
18K
20K
2,7K
24K

3K

33o0hm

3.6K

36K

3900hm

62K

7.5K

9100hm

12M, 10%, 1/4W
187K

Res 51 £

Part Number

281-0773-00

281-0775-00
283-0060-00
283-0067-00
283-0593-00
301-0750-00
301-0201-00

315-0101-00
315-0102-00
315-0103-00
315~0104-00
315-0112-00
315-0152-00
315=-0153-00
315-0183-00
315-0203~00
315-0272-00
315-0243-00

315-0302-00
315-0330-00
315-0362-00
315-0363-00
315-0391-00
315-0623-00
315-0752-00
315-0911-00
316-0126-00
321-0411-00

3/5 -8 /0 -e0



CM 067-0838-98

High Amplitude Line Scan Signal Generator

MAINBOARD PARTS LIST (cont.)

Circuit No.
or
Quantity

R89
R93
R264
R215
R276
R97
R377
R96
R290
R344
R378
R291
R217
R243
R288
R94
R254
R99
R253
R235,351
R296
R367
R397
Y85
U125,325,335
3

3

3

3/8"

This concludes the Mainboard Parts List

Res
Res
Res
Res
Res
Res
Res
Res
Res
Res
Res
Res
Res
Res
Res
Res
Var
Var
Var
Var
Var
Var
Var

Description

18M
16.20hm
348ohm, 1%,1/8W
511ohm
8660hm
3.32K
1.30K, 1%, 1.8W
11K

14K

18.7K

20K

28K

35.7K
37.4K

56, 2K

34, 80hm
Res 5K

Res 1K

Res 5K

Res 10K
Res 25K
Res 5000hm
Res 2500hm

Crystal, 2MHZ
Heatsink

#6 Nut
Washer

Screw
Insulation

Part Number

316-0186-00
321-0021-00
321-0149-00
321-0165-00
321-0187-00
321-0243-00
321-0204-00
321-0293-00
321-0303~00
321-0315-00
321-0318-00
321-0332-00
321-0342-00
321-0344-00
321-0361-00
323-0053-00
311-0633-00
311-1225-00
311-1227-00
311-1228-00
311-1231-00
311-1168-00
311-1260-~00
158-0070-01
214-1967-00
210-0407-00
210~-1160-00
211-0507-00
162-0025-00




CM 067-0838-98

High Amplitude Line Scan Signal Generator

LIST OF REPLACEABLE PARTS

Circuit No.
or
Quantity

J1,2,3

3

K13
K111,113
c1l
c13,15,19,
113,115
CR15,111,113,
115,117
U13

U1l
U111,113
Q13
Q11,103
R17

R15

R103

R105

R115

R121
R11,19,109
R113

R123
R111,117
R107

R119

R13

CM 670-6837-00 PIGGYBACK

Description

Square Pins
Heatsink
Relay, Dip
Relay, Dip

Cap 56pf, 600V

Cap .0luf, 150V

Diode

I.C. 74LS93
I.C. 74LS90-
I.C. 1458
Transistor
Transistor
Res 10ohm,
Res l50hm, 5%, 1/2W
Res 5lohm, 5%, 1/2W
Res 1K, 5%, 1/4W
Res 5lohm, 5%, 1/4W
Res 750hm, 5%, 1/4W
Res 7.5K 5%, 1/4W
Res 806ohm, 1%,1/8W
Res 8250hm 1%, 1/8W
Res 1K, 1%, 1/8W
Res 4.02K, 1%, 1/8W
Res 4,99K

Res 50ohm, 1%, 1/2W

5%,1/2W

This concludes CM 067-0838-98 Replacable Parts List.

Part Number

131-0608-00
214-0498-00
148-0086-01
148-0076-00
281-0521-00

283-0003-00

152-0141-02
156-0646-00
156-0656-00
156-0067-00
151-0301-00
151-0302-00
301~-0100-00
301-0150-00
301-0510-00
315-0102-00
315-0510-00
315-0750-00
315-0752=00
321-0184-00
321-0185=-00
321-0193-00
321-0251-00
321-0260-00
323-0626-00




CALIBRATING THE CM 067-0838-98 HIGH AMPLITUDE LINE SCAN SIGNAL GENERATOR

TEST EQUIPMENT REQUIRED

NOTE

Tektronix, Inc. manufactured items are used as

the basis for this calibration procedure,

Appropriate substitutions may be made with

corresponding procedural changes,

1, 1 ea dual trace Oscilloscope with a vertical deflection of ,2uV/
DIV to 1V/DIV, a sweep rate of ,2us/DIV to ls/DIV, and a
bandwidth of 50 MHZ, (TEKTRONIX 465 is recommended.)

2, 1 ea TEKTRONIX TM500 Series Power Module/Mainframe.

3. 1 ea Digital Multimeter with probes, Readout: 4 1/2 digits.,

DC voltage measurement accuracy: 0,1%. Resolution: 100uV on
2V range, (TEKTRONIX DM501 is recommended.)

4, 1 ea TM500 flexible extender cable TEK P.'N. 067-0645-02,

5. 2 ea 50ohm cables TEK P, N. 012-0057-01,

6. 1 ea 50ohm terminator TEK P. N. 011-0049-01.
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TESTS AND ADJUSTMENTS

CAUTION

Always turn power off before removing or

inserting instruments from the TM500

Mainframe.,

Insert the extender cable into the TM500 Mainframe and
connect the Generator (067-0838-98) to the extender cable.

Be sure to remove the side panels from the Generator.

Set the Oscilloscope TIME/DIV control to 0.5ms/DIV, the
Trigger Mode to AUTO, and the Trigger Source to CH 1. Set
the channel 1 VOLTS/DIV control to 0,2mV/DIV, the channel

1 VERTICAL INPUT COUPLING switch to GND, and center the
POSITION control., Set the channel 1 VERTICAL INPUT COUPLING
switch to DC,

Connect the 50ohm cable from the X-OUT connector on the
Generator to the channel 1 Vertical Input connector on

the Scope.

Turn the Generator RAMP BIAS control all the way clockwise,
the SLEW RATE control to 100us, and the Z-AXIS control to
GRAY SWEEP.

NOTE
Refer to Figure 1 for the location of all

Generator adjustments.

Adjust R235 on the Generator so that the base of the ramp
is at 0.0 Volts




10.

11.

12,

13,

14,

15,

16.

Set the Scope VOLTS/DIV control to 1V/DIV,

Rotate the Generators RAMP BTAS control counterclockwise
until it locks in the detent position. Adjust R253 so that
the ramp base is =3.0 Volts,

Set the Scope VOLTS/DIV control to 2V/DIV,

Click the Generators RAMP BIAS control out of detent leaving
it turned as far counterclockwise as possible without going
back into detent. Adjust R296 so that the base of the ramp
is at ~6.0 Volts,

Set the Scope channel 1 VERTICAL INPUT COUPLING switch to

GND, Set the VOLTS/DIV control to 1V/DIV, Adjust the VERTICAL
POSITION control to place the trace at the bottom line of the
Graticule, Set the channel 1 VERTICAL INPUT COUPLING switch to DC,

Rotate the Gemerators RAMP BIAS control all the way clockwise.

Place the Generators RAMP AMPLITUDE control to 4.50 Volts,
Adjust trim pot R6 for a ramp amplitude of 4.50 Volts,

Place the Generators RAMP AMPLITUDE control to 6.00 Volts.
Adjust trim pot R5 for a ramp amplitude of 6.00 Volts.

Place the Generators RAMP AMPLITUDE control to 7.50 Volts.
Adjust trim pot R4 for a ramp amplitude of 7.50 Volts,

Set the Scope VOLTS/DIV control to 2V/DIV,

Set the Generators RAMP AMPLITUDE control to the VARIABLE

position and rotate the corresponding front panel adjustment
control in both directions. The signal level as seen on the
Scope should vary from 0.0 Volts at full counterclockwise to

greater than 12 Volts peak-~to-peak at full clockwise.




17,

18.

* 19,

* 20,

% 21,

22,

23,

* 24,

25-

* 26,

27.

Set the Generators RAMP AMPLITUDE control to the 6.00 Volts

position.

Set the Scope TIME/DIV control to .lms/DIV,

Set the Generator SLEW RATE control to 45us, The ramp time
should be 45us.

Set the Generator SLEW RATE control to 100us. The ramp time
should be 100us.

Set the Generator SLEW RATE control to 500us. The ramp time
should be 500us. During the last three checks there should not
have been more than a 50mV difference in the amplitude of the
ramp between the three slew rates,

Set the Generator SLEW RATE control to 100us.

Set the Scope TIME/DIV control to 0,5ms/DIV.

4Turn the Generator RPIN RATE control from full counterclockwise

to full clockwise. The ramp period should vary from less than

0.5ms/Cycle to greater than 1.0ms/Cycle.

Connect the second 50ohm cable between the Scope channel 2

Vertical Input connector and the Generator BLANKING connector.

Set the Scope VERTICAL MODE switch to ALT. Set the channel 1
and 2 VOLTS/DIV controls to 1V/DIV, Check that a TTL high
occurs which is coincident with, and of the same duration and

period as, the ramp of the X-OUT output.

Set the Scope TIME/DIV control to lms/DIV,




ek

signal should go high for 5 consecutive ramps at X-0UT, then
stay low for 5 ramps.

* 28, Set the Generator Z-AXIS control to RESOLUTION. The blanking
29'

i
i

39,

TIME/DIV control to 0,5ms/DIV,
30.

Set the Scope VERTICAL MODE switch to channel 1 and the

Disconnect the 50ohm cable from the channel 2 Vertical Input
connector and the BLANKING connector.
31.

Remove the 50ohm cable from the Generator X-OUT connector

terminator to the other end of the cable and reconnect
it to the Scope.

and connect it to the Z-OUT connector. Attach the 50ohm
32,

Set the Generator Z-AXIS control to GRAY SWEEP,
33.

Set the Scope VOLTS/DIV control to 2V/DIV.
34‘.

at 0.0 Volts, Overshoot on the falling side of the ramp is
permissible,

Adjust R351 on the Generator so that the base of the ramp is
35'

Set the Scope VOLTS/DIV control to 1V/DIV,
36,

On the Generator adjust R254 for a ramp amplitude of 5.00 Volts.
37.

Set the Scope TIME/DIV control to 0.2us/DIV,

38, Set the Generator Z-AXIS control to RESOLUTION. Adjust R99 so
that the pulse amplitude is 5.0 Volts. The frequency of the

pulses should be 2MHZ (a period of 0.5us) with a duty cycle
of approximately 25%.

Set the Generator Z-AXIS control to GND.




40,

41,

42,

* 43,

44,

45,

* 46,

47.

48,

Place the DMM HI probe on the lead of €395, the LO probe on
the Z-OUT connector ground. Set the RANGE/FUNCTION control to
the lowest DC Volts position and adjust R367 so that the DMM
reads 0.0 Volts (within * 0,5mv,)

Set the DMM RANGE/FUNCTION control to 20 V DC, Place the HI
probe on the Generator Z-OUT output. The LO probe remains on

the Z=OUT connector ground.

Set the Generator Z-AXIS contol to the 5,0 Volt position.
Adjust R397 for 5.00 Volts on the DMM (within * 0,5mv.)

Set the Generator Z-AXIS control to the GRAY STEP position.

Note the variation from 0,0 Volts to 5.0 Volts in 8 discrete
steps, each of one second duration. An alternate method for

observing the above is to set your Scope TIME/DIV control to
1s/DIV, set the VOLTS/DIV control to 1V/DIV and connect the

50ohm cable to the Z-OUT connector.

=, M/‘f

Scope prohe o
Connect the SOehm—éZble o the Generator ¥-OUT conﬁﬁifor, cenrer
(il

condoctor Conmect Hre prode grovwd  fo
Brovxd.

Set the Scope TRIGGER MODE to LINE and the VOLTS/DIV control
to ,5V/DIV,

Set the Generator RAMP AMPLITUDE control to the CMR TEST
position. A Sine wave of approximately 1 Volt peak-to-peak

should be observed.

Return the Generator RAMP AMPLITUDE control to the 6.0 Volt

position,

Set the DMM RANGE/FUNCTION control to the OHMS position,

24

S




1Y

* 49, Place one DMM probe on each side of the Generator REMOTE RECORD
connector. You should read an open, push the REMOTE RECORD

button and you should read a short.

* Indicates a performance check only and no adjustment should be

necessary. If the instrument does not pass one of these
performance checks, trouble-shooting may be needed to

determine the reason.

This concludes the calibration procedures for the CM 067-0838-98
High Amplitude Line Scan Signal Generator.




