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Ρ7575 and

	

P2810 to the Trigger Amplifie r. Diode CR7510
prevents high-amplitude, negative-going signals from dam-
aging the input of Q7512. H igh-amplitude, positive-going
signals are limited by the gate-to-drain current that flows
when the source-gate junction of 07512 becomes forward
biased.

Trigger Amplifier

Trigger Amplifier U315 and associated components pro-
vide adequate drive for the Sync-Separator. Output from
the Trigger Amplifier stage is fed to Q325, the SyncSepara-
tor circuitry input transistor. Feedback resistor R310 (from
U315, pin 8 to U315, pin 3) controls the gain of U315 for

Figure 7-4. 4β5Β Option 05, simpl i fied block diagram.
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low-amplitude signals, while R311, CR310, and CR311 con-
trol the gain for higher-amplitude signals.

Sync Separator

The Sync Separator ci rcuit (composed of Q321, Q325,
0328, Q331, and associated components) is arranged as α
wide-band , high-gain, self-biasing clipp ing amplifier that per-
forms several functions.

1 . Positive video information is removed (stripped) from
incoming sync-negative, composite video signals.

7-11

OPTION 05
TR IGGER BOARD TV LINE

COMPOSITE SYN C
TRIGGER

VIDEO TRIGGER SEPARATOR
TO

Β TRIGGER
SIGNAL PICKOFF TRIG' Q321 SOURCEFROM - Q520 AMPL Q325

ι
SWITCHΑ TRIGGER Q521 U315. Q328 AN DSOURCE Q331 Α TRIGGERSWITCH COUPLING
SWITCH
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2. Negative sync tips are clipped to eliminate possible
noise or , in some systems, subsidiary signals.

3. The "middle" portion of the resulti ng composite sync
is amplified for use as the Α and Β Sweep (TV LINE) sync.
The amplified sign al is fu rther processed by the Field Selec-
tion circuitry to obtain the TV F ield trigger signal to the Α
Sweep trigger circuitry .

Sync Stripper. With no sign al applied (quiescent state),
0325 and Q321 are biased to produce approximately +5 V
on the 0321 collecto r, and 0331 is biased into saturation .
The collector of Q331 will be at approximately 0 V.

When thecomposite video signal from U315 is applied to
the base of Q325 (via R324 and C323) the negative-sync
portion increases the fo rwa rd bias of 0325, thereby lower-
ing the 0325 emitter voltage. Th is negative-going emitter
voltage, applied d irectly to the base of 0321, reduces the
forward bias on 0321 and allows the Q321 collector voltage
level to rise. Thus, the negative-sync portion of the compos-
ite video sign al is amplified and invertd. However, transistor
0321 remains saturated du ring thepositive voltage changes
of the Q321 collector, so the negative sync tips are not
passed on to the composite sync bus .

The amount of do feedback applied to the base of Q325
is determined by the sync-tip amplitude . Current through
CR333 rapidly chargesC329, and theforward bias on 0328
increases. The increased current flow through Q328 app lies
α negative do feedback to Q325 through the parallel combi-
nation of R327, C321, and R321, thereby limiti ng the posi-
tive output level of 0321 .

The negative t ransition of the sync pulse output from
0321 is app lied to C329 through R331 and R332, producing
α relatively long time-constant-disc harge path . Between
sync pulses, the charge on C329 reduces only α small
amount, and the do feedback remains at the level dete r-
minedby the sync tip amplitude. If the signal amplitude were
to reduce, the sync tip amplitude would also be less . The
negative feedback generated would be reduced , increasing
the gain and adjusting to α lower input signal level.

The gain fo r positive-going portions of the input signal is
over 100 (limited prima rily by the finite gain of Q321). The
positive video portions of the input sign al saturate Q321
whenever the peak-to-peak inpu t amplitude exceeds ap-
proximately 60 mV . Any signal applied to 0321 wh ile it is
saturated will not be amplified . This resu lts in the positive
portion of thecomposite-video sign al being clipped . Howev-
er, the negative-sync portion of the input signal is amplified
to nea rly 6 V peak-to-peak and inverted at the output of
Q321 . This inverted composite sync sign al is fed via R409

7- 1 2

and R408 to the Phase Comparator Α input of U227 to con-
trol the phase-locked-loop oscillator, and applied via R326
to the base of Sync Clipper 0331 .

Sync Clipper. Transistor 0331 passes α signal only dur-
ing α narrow inpu t sign al level range. Du ring the quiescent
state, and also whenever the sync tips drive thecollector of
Q321 positive, 0331 is saturated. On thenegative tran sition
of α sync pulse, 0331 comes out of satu ration as the 0321
output signal level drops through +4 V, but it becomes cut-
off as thesignal level continues to drop through +3 V. Sync
Clipper Q331 then amplifies only the middle portion of the
sync sign al, clipping off the sync tips and any excursions of
color subcarr ier peaks that may have extended into the
sync area. The amplified composite sync is fed to α voltage
divider composed of R101 and R102 to reduce the signal
amplitude to the co rrect level for application via Ρ2834 to
the Α and Β Trigger Generator circuits . Th is composite-sync
sign al is also applied via U453A, α MOSFET bilateral switch ,
to the F ield Selection circuitry.

Field Selection

The Field Selection ci rcuitry consists of the following.

1 . Α phase-locked-loop oscillato r , operating at four
times the television horizontal line rate (4Η).

2. Α sync-block-lookout circuit that opens the error-
correction input to the phase-locked-loop oscillator during
the vertical sync interval to preventeq ualizing pulses, se rra-
tions, or (in some systems) the absence of horizontal sync
pulses from affecting the oscillator frequency.

3. Samp ling ci rcuits th at, afte r each horizon tal sync
pulse, interrogate the state of the composite sync bus at the
one-quarter and three-quarter points in α line interval and
then generate the F IELD output sync sign al .

Phase-Locked Loop. The phase-locked loop is com-
posed of U227, α CMOS phase comparator and voltage-
cont rolled oscillator (VCO), and U129A and Β, α divide-
by-fo ur counter . TheVCO oprates at four times the horizon-
tal frequency, wh ile the output of U 129A and Β is one-fourth
theVCO frequency (the horizontal frequency). The minimum
VCO frequency is set by C228 to less than 40 kHz, or four
times the line rate of α 405-li n e, 50-Hz video system . Range-
setting resistor R224 extends the uppe r frequency range to
above 144 kHz (four times the line rate of α 1201-line, 60-Hz
system).

Inverted composite sync is applied to U227 at p in 14, the
Phase Comparator Α input. The VCO output is divided by
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Differential time measurements and measurements
using the TIME or 1/TIME functions of the DM44
are invalid when the Β Trigger SOURCE switch is not
set to STARTSAFTER DELAY.

22

1 . P reset inst r ument controls a nd ob tain α Normal
Swee p Dis play .

2 . Adjust the h o r izontal POSITIO N control to move t h e
area to b e m agnified to wit h in th e cen ter g raticule
d ivision of the crt (0 .5 divisio n on each si d e of t h e

1 . Preset instrument con trols and o btain α Normal
Dis p lay .

ΝΟΤΕ

2 . Set th e HOR IZ DIS PLAY switc h to Α ΙΝΤΕΝ and
th e Β Trigger SOURCE switc h to STARTS A FTER
DELAY .

MAGNIFI ED SWEEP DISPLAY

DELAYED SWEEP DISPLAY

4658/DM44 O perators

ce n ter vertical gratic u le line) . Ch an ge t he ΤΙΜΕ /DI V
switc h setti ng as desi red .

3. Pus h th e Χ 10 MAG switch (on) and adj ust th e ho ri-
zo ntal P OSITION con trol for p recise positio n ing of
t he mag n ifie d d is p lay . Divi d e t h e ΤΙΜΕ /DIV setti ng
b y 10 to determine t h e m agnified sweep rate .

3 . Pull o u t on t he Β ΤΙΜΕ /DI V k no b an d turn clock wise
from countercloc kwise sto p until th e intensified
zone is t h e d esi re d le ngth . A djust the I N TENSITY
a nd Β I NTENSITY con trols as n eed e d to ma k e t h e
i n tensifie d zone d isting uish a b le fro m t h e rest of the
d isp lay . It your instrument is equ i pp ed wit h α
DM44, select α fun ction oth er thanTlME or 1/TIME
far α si n gle d elayed swee p. D u al delaye d d isp lays are
d isc usse d in step 7 .



4 . Adju st t h e DELAY TIME POSITION con trol to m ove
th e i ntensifie d zone to cover the p ortion of t he dis-
play that will be d isp laye d in delaye d form .

5 . Set t h e HO R IZ DISPLAY switc h to Β DLY'D . Th e
i n ten sified zone adjuste d in ste ps 3 and 4 is now
d isplaye d in d elayed form . T h e d elayed swee p r ate is
in d icate d b y th e dot on the Β ΤΙΜΕ/DI V k no b.

6 . To o btain α delayed d isp lay wit h less j itter, set t h e Β
Trigger SOURC E switc h to t h e same position as the A

1 . Preset instru ment cont r ols a n d obtain α Normal
Swee p Dis play .

2 . Pull out on th e Β ΤΙΜΕ /DI V k no b to unloc k it and
t u rn clockwise to t h e desired sweep rate . If t h e
instrument is eq ui pp e d with α DM44, select α
function oth er t han TIME or 1/TIME .

ALTERNATE SWEEP DISPLAY

466Β /D M44 O p erators

Trigger SOURCE switc h and adjust the Β LEVEL
control for α sta b le d is p lay.

7 . If yo ur instrume nt is eq uipp e d with α DM 44, delayed
d isp lays of two vertical c han n el signals can be obtain-
e d at the same time . The DM44 will in dicate t h e time
d iffer ence between the delayed d isplays . To o btain
two delaye d d is plays, select the TIME function and
set th e VER T MODE to A LT, C H 1 and CH 2 . Th e
D ELAY TIME P OSITION control is u sed to position
both d elaye d d is plays . T h e Δ TIME control p ositio ns
only t h e C h annel 2 delayed d is play .

3 . Set t h e HO R IZ DISPLAY switch to A LT . Set Β
(D L Y'D) T R IGG ER SOURC E to STA RTS AFTER
DELAY . Adjust Cha nnel 1 POSITIO N and T RAC E
S EP as re quire d to d is play Α Swee p above Β Sweep .
T h is will p rovi de α d isp lay th at alternates betwee n Α
ΙΝΤΕΝ t race ( upp er) a nd Β DLY'D trace (lower ) .
Adj ust Β I NT EN SITY as necessary to view th e
Β D LY'D t race (lower ) .

23



the baseline to the bottom gratic ule line . If α negative
voltage is to be measured, position the baseline to the
to p graticule line .

4. Switch t he AC-GND-DC switch to DC . Measure the

d ivisions of vertical deflection between the reference
line and the desired point on the waveform (see

F ig u re 15) .

NEGATIVE REFERENCE LI NE

VERTICAL
D EFLE CTIO N

Ν 465/DM - ο-7

Figure 15. Instantaneous voltage measurement .

465ΘΓDΜ44 0ρerators

5. Calculate instantaneous voltage, u sing the following
formula :

Ιη s ίαη-

	

vertical

	

polarity

	

VOLTS/D I V
taneous = d istance Χ

	

Χ switch
Voltage

	

(divisio ns)

	

(+ or -)

	

setting

Also include the attenuation factor of the pro be
being used, if it is not α 10Χ scale-factor-switc hing
p robe.

EXAMPLE, The vertical d istance measured is 4.6
d ivisions (see F igure 16) . The wavefo rm is above the
reference line, and t he VOLTS/DIV switch is set to 2.

Su bstituting the given values :

Instantaneous Voltage = 4.6 Χ (+1) Χ 2 V = +9.2
volts.

ALGEBRAIC ADDITION
W ith the VERTMODE switch in the ADD p ositio n, the

waveform d is playe d is the alge braic sum of the signals
app lied to the Channel 1 and Chann el 2 in puts (CH 1 + ςΗ

2) . If the Channel 2 INVERT switch is d epressed, the
waveform displaye d is t he d ifference of the signals applied
to the Channel 1 and Chann el 2 inputs (CH 1 -CH 2) . The

43
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DC REQUI REMENTS . E it her 11 .5 to 14 volts or 22 to

28 volts. Operation with 11 .5 to 14 volts excl udes gratic ule

lig ht function and Option 05 . Operating range may be
extended to 15 volts or 30 volts with α series d ropping

resistor . M aximum elevatio n for + or - power lead is 50

volts with respect to oscilloscope chassis or ground.

Mode Switch

SPECIFICATION

E lectrical characteristics an d performance re quirements
listed in the Specification section of this manual are

app licable to the 465Β Option 07 oscilloscope with t he
following exceptions or add itions :

CONTROLS AND CONNECTORS

OPTION 07

EXTERNAL DC OPERATION

T hree- position switch locate d
adjacent to the Line Voltage
Selector switch on the right

	

DC Input Connector

	

Used for connecting external

si de panel an d used to select

	

d o p ower so urce to the 465Β

t he pro per input p ower to the

	

Option 07 ; located on

	

rear

4658 .

	

panel .

465Β/DM44 Operators

AC

	

Permits application of ac
power to the oscillosco pe
p ower switch.

DC 12

	

P er mits

	

operatio n	of

	

the
instrume nt from an external .
12-νοΙτ source .

DC 24

	

P ermits

	

operation

	

of

	

the
instrument from either an ex-
ternal 24-volt p ower source
or from the 1106 B attery
P ac k, whic h may b e mechani-
cally attached to the oscillo-
scope.

107
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MS AND uS LOGIC0
The ms and ps indicators are controlled by U3323 in the
TIME function and by U3320 in the 1/TIME function . To
do this, the supply voltage to U3320 is disconnected in the
TIME function and the supply voltage to U3323 is discon-
nected in the 1/TIME function .

Figure 4-19 shows a simplified diagram and truth table of
the ms and ps Logic in the 1/TIME function . Notice that
the last condition is invalid . The oscilloscope TIME/DIV
settings which produce this condition are not usable . The
supply voltage to U3323 is disconnected in the 1/TIME
function . Therefore, U3323 can be ignored .

PARTIAL OSCILLOSCOPE
TIME/DIV

+4.4 V

	

I

L-0

U3320B

E

U3320D

C

U3320C

D G

MS
CR2520

As
CR2510

I
I +4.4 V
I
I BI

U3320A

+4.4 V

2036-19

Fig . 4-19 . Simplified diagram of ms and ps Logic when in the
1/TIME function .

4-16

Figure 4-20 shows a simplified diagram of the ms and
/is Logic in the TIME function . The supply voltage to U3320
is disconnected in the TIME function . Therefore, U3320
can be ignored .

TIME AND 1/TIME AUTORANGE LOGIC

	

5O
The Autorange Logic operates only in the TIME and
1/TIME functions . Figure 4-21 shows a simplified dia-
gram of the TIME and 1/TIME Autorange Logic .

U3301 C and U3301 D are connected as an RS flip-flop .
Normally the R and S inputs are both HI . With a HI on
both inputs, the output state is not disturbed . A LO is
needed on one of the inputs to set or reset the flip-flop .

Underrange Condition
The maximum net count from U3340 never allows bit four
of digit four to go HI . When an underrange condition
occurs, circuitry within U3340 causes pin 13 of U3340 (bit
four) to go HI at the same time pin 4 of U3340 (digit four
enable) goes HI . These two HI's reset the flip-flop through
U3301 A (the Q output goes LO) . This LO is inverted by
U3323C and allows Q3143 to conduct . This increasesthe
gain of the integrator by a factor of ten (see Integrator Gain
Switching in the Analog-to-Digital Converter discussion) .

Fig . 4-20. Simplified diagram of ms and ps Logic when in the
TIME function .
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Overrange Condition
When an overrange condition does not exist, one of the
digit enable outputs is always HI (pin 1, 2, 3, or 4 of U3340) .
The digit enable outputs are connected to two nor gates
(U3383D and U3383C) . Therefore, one of the nor gate
outputs is always LO (see Figure 4-21) . The nor gate
outputs are connected to a nand gate (U3301 B) . With one
input of U3301 B always LO, its output is always HI .

When an overrange condition exists, circuitry within U3340
causes all four digit enable outputs to step LO at the same
time, resetting the RS flip-flop through U3383D, U3383C,
and U3301 B . The Q output goes HI, is inverted through
U3023C and turns off Q3143 . This decreases the gain of
the integrator by a factor of ten . (See Integrator Gain
Switching in the Analog-to-Digital Converter discussion .)

REV B JUL 1979

POWER SUPPLY O8
The DM44 Power Supply is a floating supply that uses the
accessory windings of the oscilloscope power transformer
to provide the regulated voltages ; +12 volts, +5 volts, and
-12 volts .

Fig . 4-21 . Simplified diagram of TIME and 1 /TIME Autorange Logic.

Circuit Description-DM44 Service

The +12 Volt Supply is regulated by integrated circuit
regulator U2614, which contains a reference voltage,
output driver, buffers, etc .

The +5 Volt Supply is regulated by integrated circuit
regulator U2624, which also contains a reference voltage,
drivers, buffers, etc .

The -12 Volt Supply reference voltage is the +12 Volt
Supply across R2635 . Feedback from the junction of
R2635 and R2634 is applied to the comparator composed
of Q2638 and Q2634 . Transistor Q2636 is the series
regulator . Q2632 provides current limiting .

Ground 2 is the ground for the analog circuit and ground
1 is the digital ground return .

FROM
DIGIT
ENABLE

UNDERANGE
FROM BIT 4

U3383D

TO PIN 1
U3165

2036-17

4- 1 7

TO PIN 9
A B C D E F U3165

H H L H H L

H L L H L H

L H L L H H

L L H L L H



MAINTENANCE
This section contains information for use in corrective maintenance and instructions for user modifications. The preventive
maintenance information found in the oscilloscope service manual also applies to the DM44 and will not be repeated here .
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MAINTENANCE PRECAUTIONS

	

CABINET REMOVAL
To reduce the possibility of personal injury or instrument
damage, observe the following precautions .

1 . Disconnect instrument from power source before
removing or installing components .

2. Handle semiconductors with care . Many of the semi-
conductors used in this instrument, especially MOS
types, can be damaged by static discharge. Static
discharge damage may not be immediately apparent .

3. Use care not to interconnect instrument grounds which
may be at different potentials (cross grounding) .

4. Do not use excessive heat when soldering. This can
damage circuit boards and semiconductors .

IF ACCESSORY POUCH IS ATTACHED TO
CABINET, REMOVE SCREW AND SLIDE
POUCH BACK OFF OF THE CABINET

SLIDE DM 44 COVER TOWARD REAR OF INSTRUMENT

REMOVE SCREWS

REMOVE SIX SCREWS

POSITION HANDLE TO
CLEAR INSTRUMENT

OSCILLOSCOPE COVER SLIDES

r

	

OFF OVER REAR OF INSTRUMENT

2036-25A

Fig . 5-1 . Cover removal .

1 . Disconnect power cord .

WARNING

Section 5-DM44 Service

To prevent electrical shock, disconnect power
before removing the cabinet.

DM44 Cover
Use the following procedure to remove the DM44 cover.

2. Loosen screw at back of accessory pouch and slide
pouch back off of the cabinet top. Remove two
screws from the DM44 cover (see Figure 5-1) .

3. Slide the DM44 cover toward the rear of the
instrument to remove .



Maintenance-DM44 Service

Use the following procedure to remove the oscilloscope
cabinet.

Use the following procedure to increase the input impe-
dance to 1000 megohms in the 200-millivolt and 2-volt
ranges of the VOLTS function .

5-2

Oscilloscope Cabinet

	

3. Remove the six screws as shown in Figure 5-1 .

USER MODIFICATIONS

Fig. 5-2. User modification .

4. Remove the rear ring .

5. Install the oscilloscope front cover. Stand the instru-
1 . Disconnect the power cord .

	

ment on its front cover on a flat surface.

2 . Unwrap the power cord from the cord-wrap feet .

	

6. Lift the cabinet to remove .

The following information gives instructions for making user modifications.

INPUT IMPEDANCE MODIFICATION

	

1 . Remove the DM44 cover (see Cabinet Removal) .

2. Unsolder and remove the wire strap as shown in Figure
5-2.

3. Replace the DM44 cover.

ONLY CONNECTED TO
ONE PIN TO PREVENT
LOSS

POSITION CONNECTOR ON
P3273 TO MAKE DTP AND
ATIME CONTROLS
INDEPENDENT OF EACH
OTHER

POSITION CONNECTOR
TO P3272 FOR NORMAL
OPERATION
(TRACKING MODE)

UNSOLDER JUMPER FOR
INPUT IMPEDANCE
MODIFICATION

2036-26A

REV B, MAR 1979



DM44

COMPARATOR FROM
U3163 PIN 5

	

DIAL

C33SB
.0023

U3103C++
I/4 339

8

R3333
14.7 k

t4

R3332} R3335
4.ggk 10.2k

+ 12V

P3334
2.2k

TP3355

+SVI
16

Vss
COMP

U3340
LD 110

DIGITAL
A/D PROCESSOR

CLOCK

GND

SIGN

2

3

4

U/ D

1aC3341 P3341
0"22 4.7

-12V

U3343 C
1/6 7417

	

+SV2

	

DIGIT 1 TO U33_83C
R3353

	

PIN 12 DIAG
360

3

+SV2
R3347 R3348
2.2k 750

U 3343F
I/6 7417

	

+SV2

	

~~ DIGIT 2 TO U
R3358

	

1

	

PIN II DIAG
I

360

U334 3 E
I/6 7417

q! - V/D TO
4U3103B PIN 6

FOR COMPONENT LOCATION ILLUSTRATIONS:
AI MAIN BOARD (LATE) . . . BACKOFDIAG.&ILLUS.PAGE
A1 MAIN BOARD (EARLY) . . BACK OF BLOCK DIAG .
A2 READOUT BOARD . .

.
. . BACK OF DIAG .1

A3 REGULATOR BOAR . . . BACK OF DIAGA
A4 SWITCH BOARD . . . . . . . BACK OF DIAGA

U3343A
I/6 7417

	

+SV2

DIAG

3 4

U3343 B

360

1/6 7417

030

SIGN FROM R3120
OIAG

+SV2

	

~~ DIGIT 3
R3363

	

I

	

PIN 8
360

R3368

2036-GS
REV 133 M AR 1q -7q

DE

ip. D1

DE
F

M/Z 10 M/Z TOL)
3163 PIN 3 +SV2

DIAG
P3375

U3343D)
Ik

I/6 7417
U3312B+
I/4 7400

84
13 q,10 rl-~8 s r,

U3312 C+
I/4 7400

5
U338 -

U3312 D+ 114 7"
1/4 7400

3 14 12,13 I
U338'
I/4 719

16BI

B2 15V2

TYPE

7402

VCC+SV
14

GND 1~1
7

7403 - - 14 -

7417 14 7



IGN FROM R312.0
DIAG

2036-65
EV 8, MAR Iq-iq

+SV2

_
R3388

	

I

	

I ~~ DEC 4
2 .2k R33qO

150

10

FOR U 3373 D

	

SEE DIAG

+5V2

FOR U3312 A

	

SEE DIAGv
FOR U3103 A,21 4 D SEE

	

DIAG

DENOTE COMMON RETURN TO CENTER
TAP L.VTRANSFORMER DIAG^.

PARTIAL AI MAIN BOARD

SEE

	

SEE
DIAG I I

	

DIAL
J33501

	

IJ,500

READOUT LOGIC

TO READOUT
DISPLAY
DIAL

Q33g0 i I I

o9_a3/

TYPE VCC
+SV

CNDb 1

NOTE : ~
1

7402 14 7 +
74 03 14 7 ++
7417 14 7



DIAL

DM 44

DEC O-3

/"S TIME INDICATOR
FROM U3320A I;

U3323B

,133501

	

IJ; 500
FROM R3380~--{14~

I " " I

"

FROM U3385 D -4-<
C

"
B -L< 8

"
A ~-{ q

DEC 4 FROM R3390

SIGN FROM R3351

	

f~ 2

MS TIME INDICATOR
FROM U3320C,D

U3323C

DIGIT 4 FROM Q3370 ~-~10
I

	

I

DIGIT 3 FROM Q3365

	

1

	

II
I " " IDIGIT 2 FROM Q3360 --~12\

DIGIT I FROM Q3355 ~< 13~

rJ,
JCR 2520

_I
m5

,usrrD CR2510

0?_03a

FI
A'
A'
A ;
A :
Ai

2o;
REV. A

I

I

i

I

I

i

i
I 3 7 10 9 8 5 4 2 3
II g dec a b c d e f g c

I _O

f bI _9 191
e/d/c

I k k 0dec k k Odec
1

J b U2540 1 6 U2530



mom
MOEN
NONE
NONE

a b c d e f g dec

f /g /b

e /d /c
deck k

MENINEE
MENNEmmmmmm

10
a b c d e f g dec

f
/g

Ib

k k

e /d /c

k k

f
/g

/b

9 dec

U2530 U2520

a e f g dec

Odec

FOR COMPONENT LOCATION ILLUSTRATIONS :
A1 MAIN BOARD (LATE) . . . BACKOFDIAG .& ILLUS. PAGE
A1 MAIN BOARD (EARLY) . . BACK OF BLOCK DIAG.
A2 READOUT BOARD . . . . . BACK OF DIAG .1
A3 REGULATOR BOARD . . . BACK OF DIAGA
A4 SWITCH BOARD . . . . . . . BACK OF DIAGA

2036-66
REVA ) MARGN X9'7 -1

U2500

READOUT DISPLAY

0 IF_ 03S
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