NOTE
LEAD CONFIGURATIONS AND CASE STYLES ARE TYPICAL, BUT MAY
VARY DUE TO VENDOR CHANGES OR INSTRUMENT MODIFICATIONS.

PLASTIC CASED TRANSISTORS

o

c E
B

TRANSISTOR

INTEGRATED CIRCUIT

METAL CASED

Index

INTEGRATED CIRCUITS

Fig. 9-1. Semiconductor lead configurations.
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Section 9—DM44 Service

DIAGRAMS AND CIRCUIT BOARD ILLUSTRATIONS

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 (uF).
Resistors = Ohms (£2).
Graphic symbols and class designation letters are based on ANSI Standard Y32.2-1975.
Logic symbology is based on ANSI Y32.14-1973 in terms of positive logic. Logic symbols depict the logic
function performed and may differ from the manufacturer’s data.
The overline on a signal name indicates that the signal performs its intended function when it goes to the low state.
Abbreviations are based on ANSI Y1.1-1972.
Other ANSI standards that are used in the preparation of diagrams by Tektronix, Inc. are:
Y14.15, 1966

Y14.2,1973
Y10.5, 1968

Drafting Practices.
Line Conventions and Lettering.

Letter Symbols for Quantities Used in Electrical Science and
Electrical Engineering.

The following prefix letters are used as reference designators to identify components or assemblies on the diagrams.

A Assembly, separable or repairable H Heat dissipating device (heat sink, s Switch or contactor
(circuit board, etc) heat radiator, etc) T Transformer
AT Attenuator, fixed or variable HR Heater TC Thermocouple
B Motor HY Hybrid circuit TP Test point
BT Battery J Connector, stationary portion u Assembly, inseparable or non-repairable
C Capacitor, fixed or variable K Relay (integrated circuit, etc.)
CcB Circuit breaker L Inductor, fixed or variable v Electron tube
CR Diode, signal or rectifier M Meter VR Voltage regulator (zener diode, etc.)
DL Delay line P Connector, movable portion w Wirestrap or cable
DS Indicating device (lamp) Q Transistor or silicon-controlled Y Crystal
E Spark Gap, Ferrite bead rectifier z Phase shifter
F Fuse R Resistor, fixed or variable
FL Filter RT Thermistor

Plug to E.C. Board
The following special symbols may appear on the diagrams:

Identifies Panel

PI5 Controls, Connectors and

o |
switch closure) 20 m W16 7l1 l SOK or with grey outline)
5oJ -2V —> Plug Index
SEL Value Selected 3 ' +l2v - Yfe—
at Factory \\
I - R4 Refer to Waveform
| SEL 9
+2v -
—o TPZ2 TO

DIAG Refer to Diagram Number

=
Test Voltage Ji3 l PI3 Jl4

Coaxial Connector

Internal i

Screwdriver Shielding

Adjustment HeatSirik

Functional Block .
Outline Decoupled or Filtered

Voltage

Etched Circuit Board
Outlined in Black

Assembly Number

ARTIALTAL_VERTICAL BOARD

Board Name-—/VERT|CAL AMPL'F\ER@*” ggge&%tigel\:ame

SteaporlLink — J—-—l BAL Indicators
] ﬁ
Cam Switch +12V [_3| »
Closure Chart >ll 2] Modified Component—See
(Dot indicates \Em » 5 N\ Parts List (Depicted in grey,

ONISVYE HOLONANODINWIS
2 OASNTI 08 10 'Ywid



DM44 Service

A/D CONVERTER @@ @
TEMPERATURE CONVERTER

FROM
TEMPERATURE
PROBE

AMPLIFIER INTEGRATOR GAIN

CURRENT U3095 SWITCHING

WYHOVYIA X074

SOURCE U3032C Q3143
VR3077 U3301 U3383D
Rele U3383C DIGITAL DISPLAY
R3080
FUNCTION @ @
SELECTION UP-DOWN
LOW-PASS FILTERS : > LOGIC
VOLTAGE CONVERTER <~>
O /\> O ANALOG DIGITAL DISPLAY
> > PROCESSOR 1‘ PROCESSOR »{ DRIVER
>| ATTENUATOR <:> <:> U3340 U385
R3002 R3003 F_! U3163
R3004 R3005 >
R3010 R3011 INTEGRATOR
RED > R3012 R3019 §3010 L il
+ 4 v
COMPARATOR
QUTPUT CLOCK BUFFERS
BLACK usio3c Q3350 03355
COM Q3360 Q3365
: : Q3370 Q3380
OHMS CONVERTER @ . 03028 D
UNKNOWN .
RESISTANCE AR >~
BETWEEN SELECTED
+ AND COM BY $3010 \
INPUTS
7.SEGMENT
FROM OSCILLOSCOPE READOUTS
€7 ' VERT MODE SWITCH U2310 U2320
AND VERT SWITCHING U2330 U2340
U3061 CIRCUIT
—VVW—2* Y
R3068
DELAY PICKOFF
CS%FE,F;E;T SELECTOR LOGIC
U3023A U3023B U3211A U3211B
30 03043 3 U3211C U3211D
U3213C U3213D
U3223 U3256B

TIME AND 1/TIME <3>
CONVERTER CURRENT SOURCE
U3256 C Q3251

OSCILLOSCOPE

[ I . _‘ TO OSCILLOSCOPE DELAY
DELAY | U3282B | > SWEEP COMPARATOR
TIME Y
POSITION BUFFER U3282C
U3275
BUFFER
U3256A -
() CURRENT SOURCE
() Us256D 03269 PARTIAL OSCILLOSCOPE
TIME/DIV
(1,25 ATTENUATOR)

2036-56

BLOCK DIAGRAM
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A1 MAIN BD COMP LOC
(SN B010100—B019998)

DM44 Service

CKT GRID | CKT GRID | CKT GRID | CKT GRID | CKT GRID | CKT GRID
NO LOC | NO LOC | NO LOC | NO LOC | NO LOC [ NO LOC

C3023 3B | CR3320 1H | R3058 4C | R3231 1l R3358 5G VR3149 3C
C3024 3B | CR3321 4F R3062 3B | R3232 3J | R3360 4G VR3291* 6J

C3037 3D | CR3324 1H | R3065 4C | R3233 3J | R3363 5G VR3292 7J
1 Cc3062 3B R3068 3A | R3234 3J | R3365 4G VR3293" 6J
o @ C3091 1F | DS3016 4C | R3073 2F R3235 3J [ R3368 5G
m C3094 1G R3077 1G | R3240 5J | R3370 5G
C3106 2D | L3675 4G | R3078 1F R3241 5J | R3375 1E
c3107 1D R3080 2G | R3242 5J | R3378 4G
C3109 2C | P3071 2G | R3082 1G | R3245 5l R3379 5H
C3113 1C | P3201 11 R3083 1G | R3247 5l R3380 6H
2 C3137 3C | P3215 4 R3084 2G | R3248 5I R3388 4G
C3149 3C | P3228 21 R3086 2F | R3250 6l R3389 5F
C3162 2B | P3255 5H | R3088 2G | R3251 6l R3390 6F
C3163 4D | p3272 el R3089 2F | R3259 4l R3675 4G
C3164 2C | pP3277 4l R3090 1F | R3260 4l
C3165 4D | P3286 3H | R3093 1G | R3262 6l §3010 6E
C3167 3D | P3306 4H | R3094 1G | R3263 6l $3020 6C
c3213 14 P3307 4H | R3095 1G | R3266 6l
3 C3223 2J P3351 7G | R3098 4B | R3267 6J | TP3030 4D
C3255 4J P3476 1E R3104 2D | R3268 7J | TP3031 3D
C3256 4l R3105 2D | R3269 6J | TP3033 4D
C3257 54 Q3045 2A | R3106 2D | R3272 7I TP3104 3E
C3259 &I Q3143 3C | R3113 1C | R3273 71 TP3120 2C
C3260 44 Q3153 2B | R3115 1C | R3277 4l TP3153 2B
aatn C s 4§ : C3269* 6l Q3251 sl R3116 1C | R3278 3l TP3164 2D
4 ) P Cc3z274 44 Q3269 54 R3117 1C | R3279 4l TP3167 3D
{‘%' c3277* 4l Q3350 6G | R3120 7F | R3286 3H | TP3277 3l
c3278 4J Q3355 6H | R3132 7E | R3287 3H | TP3279 3I
I‘ c3279 3l Q3360 6G | R3133 3B | R3288 3H | TP3280 3J

Cc3282 4J Q3365 5G | R3137 3C | R3289 3H | TP3335 2D

o)
€533
-
CEELL =
"
T
S T
«£3%5

LLLL] C3302 2E | Q3370 6G | R3138 3C | R3292 6J
IE MSHEED: C3303 2E | Q3380 6H | R3140 2C | R3302 2E | U3023 2B
5 dn oy | 3 MBIRIRR C3321 1H | Q3390 6G | R3141 2C | R3303 2E | U3061 3B
Il e T = 5 E 8 % @ s @ g sizlel e el casz2 1 R3145 3C | R3307 4G | U3091 1F
' TI ¥le s Fm _ C3324 1H | R3002 5B | R3147 3C | R3309 4G | U3103 2D
N oN {\ o C C3333 1D | R3003 4B | R3153 1B | R3311 4G | U3113 2C
5 | e N | A @ 33953:3}@ 9269 — C3341 5F | R3004 5C | R3154 2B | R3313 3E | U3165 3C
3 I : ' \/\ R4 C3661 1C | R3005 5B | R3155 3C | R3314 7F | U3211  2J
= o RCEED ok u C3675 6H | R3006 6A | R3157 3C | R3315 3F | U3213 11
| sapze I 2 Z ! SlleFT C3676 6G | R3007 6A | R3158 3C | R3316 3F | U3223 2|
6 I II T 2| % C3681 1B | R3010 4C | R3160 3C | R3317 3F | U3256 4J
S T T e R3011 5C | R3161 2B | R3321 5F | U3275 4l
é 0T TIT T 1T 110 117 umees (] § @””m iy CR3016 4C | R3012 4B | R3165 3D | R3322 11 | U3282 3J
: o e st e e e I I —t—at| | -l (— CR3062 3B | R3016 4C | R3201 2| | R3324 &5F | U3301 2E
& p - - I bl @ CR3065 3A | R3019 4B | R3202 2| | R3325 6H | U3308 4E
i , - L - | 12 CR3066 3A | R3023 3B | R3204 2J | R3326 71 | U3310 4F
| U g] ED%BEI%-M* EIUI = §I 13 CR3074 2F | R3030 3D | R3205 21 | R3327 2G| U3312 1D
v 4 . @ 1 CR3075 2F | R3031 3D | R3208 21 | R3328 71 | U3320 2H
oI Ry EB ! CR3120 7D | R3032 3D | R3209 21 | R3332 2D | U3323 2H
- CR3133 3B | R3033 4D | R3210 2| | R3333 1D | U3340 3G

I I I | I

Fig. 9-3. A1 Main board component locations (SN B010100—B(019999).

2036-37 CR3221 61 | R3034 4D | R3212 2J | R3334 2D | U3343 3G
CR3232 2J | R3041 1B | R3213 11 | R3335 2D | U3373 3E
CR3234 3J | R3043 1B | R3215 4J | R3341 4G | U3383 1E
CR3274* 41 | R3044 2B | R3216 41 | R33347 4G | U3385 6G
CR3275* 4l | R3045 2B | R3217 4H | R3348 5G
CR3278* 41 | R3047 1B | R3220 41 | R3351 6G | VR3037 4D
*See Parts List for CR3279* 31 | R3048 1B | R3227 21 | R3353 5G| VR3077 1H
serial number ranges. | cR3202* 7J | R3051 1B | R3228 2| R3355 5H | VR3082 1H
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VOLTAGE CONDITIONS
DM44 FUNCTION OHMS
DM44 RANGE 2k
Voltages measured with respect to ground 2 except as noted on the diagram.

Either short the DM44 leads together or connect them to a 1 kE2 resistor as noted on the diagram.

Voltages measured with a Tektronix DM501 Digital Multimeter.
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S3010 D 4R

&
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FROM R30498 TP3030
DIAG c2037] R3043
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R3032 ° fosB ébii‘ém
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R3044 U3IoRE
12.9K CeW| Rael
e R30332 )
2K /' R3047
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R R3IORA [{s N3N
o - 2,32K
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# +2,2 =
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1000 M oL ;
N\ /
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7
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______________________ Vi
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i CR3IGIE
L——— R30I FOR COMPONENT LOCATION ILLUSTRATIONS: NETES;
pnn IS = S 100 A1 MAIN BOARD (LATE) ... BACKOF DIAG. & ILLUS.PAGE o Q?Z gEErerU-ll;uEN C‘rOOMEnEONNTEP\ TAP
] 1 A1 MAIN BOARD (EARLY) .. BACK OF BLOCK DIAG. T T RT
TIRL A4 SWITCH BOARD ATMATEOARD [FATLY) < BACK OF BLOCK Eal LEADS SHORIED L.V, TRANSFORMER
A3 REGULATOR BOARD ... BACK OF DIAG.1
DS30ik A SWITCH BOARD . ... ... BACK OF DIAG.1 oo TEST LEADS COWNECTED DIA(:’

* FOR U3023C SEE DIAG @
- MATCHED SET
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A2 READOUT, A3 REGULATOR, &
A4 SWITCH BOARD COMP LOC.

DM44 Service

IQ i | b cmeso 1
i {U2540 | U2530 U2520 U251 U2500
1 | i § i ]
i | b« | CRasi0

| | | (1779)2036-46

CKT GRID
NO LOC
CR2510 2¢
CR2520 1C
J2500 2B
u2s500 1c
uUzs510 1B
u2520 1B
U2530 1B
U2540 1B

(1779)2036-47

*See Parts List for
serial number ranges.

Fig. 9-6. A3 Regulator board component locations.

REV B, MAR 1979

CKT GRID
B8 [ = D E F NO Loc
P10 2B
‘ P71 1E
| P287 1F
P308 2F
H
/ | e
e _ |
l 1 =-m‘
i i -
| | .
i i ||
i ! i | ]
i | R
i ] H
r ZM:E-—f e
[ |
- ot .
| H H
H
; L P
| i o prm——
| | | | 2036-39
Fig. 9-4. A4 Switch board component locations.
MORE
CKT GRID CKT GRID
NO LOC NO LOC
B [ = D E
C2612 3C P2651 2D
C2613 2B
C2615 3A Q2632 3A
o - C2622 2C Q2634 4B
e amo. C2623 2cC Q2636 4A
. | “R25aa C2624 2B Q2638 4B
‘5 . N C2626 2A
‘ﬁ o 8% | C2632 3C R26323 3B
& 4 c2622 @ €2634 4D R2634 4D
R C2636* 4B R2635 4C
2625 R2636 4C
5 . | ckzen | CR2610 1B
{.§| ‘g% & + c2623 N R . CR2622 2E U2614 3A
=8 e CR2623 1E U2624 2A
@ 1!1___ CR2636 3D
H 7T ©® -
%@ / "
{"‘;'}i : 2632 -
3]
=2l @
ﬁii’ ’”\ - 2612
G o “CR2636 —

Fig. 9-5. A2 Readout board component locations.




VOLTAGE CONDITIONS

DM44 FUNCTION TEMP (°C)

Temperature probe connected to DM44,
Ambient temperature about 20 °C.
Voltages measured with respect to chassis ground.

Voltages measured with a Tektronix DM501 Digital Multimeter.

CONDITIONS

VOLTAGE

S3010C SEE DIAG
@<
TEMP (°C)
T
|
|
[ St e s s e s 2 i s i s s S 1 RS B RS R £ SR LAl S B 7
' I
' I
I |
: R3080 R3093 :
72.3K 7.32K |
1 AAA— AN |
‘ |
: +I5V |
|
' R3094 |
! $R3088 49.31K GAIN |
: $ S00K |
>
R3095 |
: VR30862 25K ?9 |
| SV i
| cwW 1
R3083 g OFFSET C30949 |
' vng,%’f? 25K ol |
| .2V _
| SEE R3084 i | 1
: DIAG A3077 G1.9K R3089 Rglogg +I5V J307MP30TI [ TIME & TIME
249K )
. l PTIPS0T L 237 REors R3086E ° =T E| Pﬂ 4 l 53%?8?39\
- 40.2K o S >—————(é—————e0 DIAG
le=o U llo] [al¥a -av S0 TN [ W SRl Sr3ose S
& V4 i SEOK
° 2R g U309l 180 Pl TEMB L
' 1 TIME $ 56 _av SEE TIME & TIME
% 3813 1 TIME COMMON TO 8N EAG TO R30IS
TEMP | 7 7 ™ 32828 PING DIAG PARTIAL DIAG.
INPUT | ~-0.0 AT 20°C ¥ <3> SpIGE
J30TI I slls 31 13 ¥CR3074 SET T0 BOARD
55 (oo 10omv/°cC
2L CR3075
GND
TO P71~ +I5V R NOTES:
DIAG 5Ll eile p
<3>COMMON > ¢ * VOLTAGE GOES MORE
FROM W WY U307 POSITIVE AS
S3010A 2R TEMPERATURE GOES UP. FOR COMPONENT LOCATION ILLUSTRATIONS:
DIAG A1 MAIN BOARD (LATE) ... BACK OF DIAG. & ILLUS. PAGE
<> ? ~-0.5 AT 20°C.* A1 MAIN BOARD (EARLY) .. BACK OF BLOCK DIAG.
’ A2 READOUT BOARD ..... BACK OF DIAG.1
A3 REGULATOR BOARD ... BACK OF DIAG.1
A4 SWITCH BOARD ...... BACK OF DIAGA1
PARTIAL Ad
SWITCH BOARD PARTIAL Al MAIN BOARD
Z036-58
DM A4 REN B MAR 1575 TEMPERATURE &

3HNLVH3IdWIL

&



VOLTAGE & WAVEFORM
WAVEFORM CONDITIONS TRIGGER SETUP CONDITIONS s3c10
[FuNCT ION]
. FROM P3227
DM44 1. Connect CH 2 probe to pin 1 of U3211 (or one lead pa20l1] J3201 R320I u3z2le S @ 3 D,
of R3212). BLE 10k " 174 334 énazos *’ TIME 7 ME
ALT TRACE e . e 10k iy
FUNCTION TIME = 202 2 -
2. Set VERT MODE to CH 2 SYNC PULSE R3 —AAA— SEE [ I
o . 100Kk 35|+ b R3204 DIAG <><5>—¢—————1
OSCILLOSCOPE (TO WHICH DM44 IS Set TRIGGER SLOPE as indicated with desired —gv 2.2k +5V | :
ATTACHED waveform. U32I1A sy #5V Raaat % az228 fp3228 PifuTi 1
A TIME/DIV 1 i 4. Adjust TRIGGER LEVEL for a stable display trig- — - o o~ ok W29 ';J/EQEEQO J S /'ﬂ 202 I ; ggo%ﬂ
B TIME/DIV 5 s gered on the slope selected in step 3. O5CILLOSCODE L)t R3208 R3228 aL, | TEMP
10k «—0 = | | INPUT
HORIZ DISPLAY A INTEN 5. Set VERT MODE to CH 1 (do not readjust TRIG- 2 o S ' L w30
VERT MODE ALT* GER controls). R3209 SRr32i0 -8V A — | , DIAG
DELAY TIME POSITION  To set reference point to : us2i3c SEEC2S |PARTIAL A4 SWITCH BOARD
: ; ; 6. Make mesaurement with CH 1 probe. 3223 DIAG
the third vertical graticule : 93?':]5 :3?"5 742809 Lrj/e 7474 :
line VOLTAGE CONDITIONS ALT SWITCH -———I_I<< LTO‘D)i SFF s |
: L R32I5 |
TIME For a DM44 readmg of DM44 FUNCTION TIME l 10k —2-Dc 4 | |
about 06.00 +5v 22K 3hc | |
. 3 . * % | |
*Must be set to ALT for stable triggering of test oscillo- RECOMMENDED TEST EQUIPMENT - b Q'gin U32568 sy : q u3211c I i
. . . R |
scope. Tektronix 465 Oscillsocope with two 10X probes for T *R3250 R325I#* i b 74 339 Haes i I
waveforms. 150k Aotk Ak ISV : i
TEST OSCILLOSCOPE . - . 43273 * #17.80IN ALT I I
Tektronix DM501 or DM502 Digital Multimeter for +ISY p3242 !3 S -7,2 INALL OTHER VERT MODES | |
TRIGGER MODE NORM voltages. 2 : I
TRIGGER SOURCE CH 2 P06k e ° - ' '
VERT MODE CH 1 (After trigger setup) R32313 Radk : :
CH 2 VOLTS/DIV 1V RrR324l 'O"j’ Uu32ip ! |
332k 174 339 '[ :
' | i
¥ TIMEE TIME COMMON *
o 6 O Eypazss|j3zss U3256A 13272 LEEE YeSRY gooc YV k TINE commah ? ! ! SEE DIAG
5 /4 324 - i VBI\I".'\ e Tcsa-sate.; Dm.c@ TP32'.“/ 5 -rpazalo | 43255 |p32s5s
2 - + CR3TTA 383
5V 5 ms 2V 5 ms - Tcases Lecazya 2 s —AAA-S—— 84— ' oo r‘—' ' '—|>—-
‘ - TO /FROM ToF .22 L R3278 Elf Lcazqq 4 3 I i o
‘ g * S o |
2278 FROM -4, BETWEEN I74 4016 ! !
POSITION P3277 ot § O eaeeer LTEST POINTS, TO Fdu1, | |
TRLTIR THFRY P bR P e B TERE | PERENDENT G SETTIN
-ﬁ F‘(" ) OF DTP AND & TIME - : !
3 6 5 A A
' -—ov : il R3260 T | uz28oCly | | |
C = g =S L R2277 * TP3277 /4 4016 §6 | |
g T : 10k \__,,T l |
= -0V -+ 5 °\°"E J J SEE DIAG
Adjustment of DELAY TIME POSITION R3266 c3zgi— —1 17 _ -7 3300 [P3306 <_=>
and A TIME changes amplitude and de¢ B80:6k T T v B 3 'Z!
o offset of waveform. o Q3204 = = = 7
- Rgﬁ%ﬂ L8V +5V +15V P
5 ms 1V 5 ms 1V I 5 ms ' & =
' I SEE v l4+_| m*_“_EE 14 V REF FROM | 7 - —l
o E N SRS S | U . ) Y U N | DIA(:@ P3306] J3306 -8 ¥R3268 R3I26G% cC3213 C32223 €3282 VR3037 D!AG®-= = g vV REF TO
E S ) L 2.0k 255k 0:.22 S.22 Que r P 4R aee u3i03 D \PIN Il
DIAG.
i T +5Ve E—————— =+ 5V U32I3 Us223 VEPIZY) | biAG
FibH b=t - e e T ” BE— -8V 7400 74174 4adie T‘ME I r _IPBOBPBBOT J3307
- -8V : ; ﬂ },‘, NOT usep) _ & TiHE TO \ o—e—o— 2 S
p: Sl AY Bt -0V : =3 B NOTES: R3098 DIAGSD I 3R sso( ) |
; *
td 3 gy E3 450V = +EOV ¥ % iFrERTQEl-}E IF REPLACING A MAIN BOARD, VERIIFY THAT CORRECT COMPO-
2 NENTS HAVE BEEN REMOVED. SEE (COMPONENT LOCATIONS ON P3286 P287 J287 |P287 P3286) J3286
*E SUOWN FOR 475 ¢ATSA FACING PULLOUT PAGE. ey 3] [ 3@l [B/s, L) .
— 5 <———cr/° .
o o o POWER FROM PP (SEE TARLE) 33786 ¢ 41 R3zBe (23288 L
GRElLRoenRk -,W:-‘ez?\"\‘; - * VARIES As DTP INSTR TYPE | VOLTAGE |COMPONENTS NOT USED Jaa'r R3-28‘.' R;.ESC!*
s vasev is ADJUSTED
1V 5 ms ! 5V 5 ms 5V : 5 ms 7S E 415A TS0V |R3250,R3268, R3289,VvR3291,C3269 N I 21037500 | 3-83k
s ; g ” K VARIES AS & TIME 4G5 £G5B +S5V___|R3250,R3269,R3Z88, VR [ @m‘b :
3 200V Is ADJUSTED 464 65V |R3261, R3269,R3268 wW3zAl AR AL Ad |M’
=t 1= Tttt | T O LI i 466 +65Y _ |R3251,R3269, R3268 Woeal SWITCH BOARD ~TimE
FHH T T T FTFITE PP T -— OV PR P P T I | IRVt I e = FOR COMPONENT LOCATION ILLUSTRATIONS:
T Lay LR LARAN LARAE LRRRN A1 MAIN BOARD (LATE) ... BACK OF DIAG. & ILLUS. PAGE ” — ¥
9 A1 MAIN BOARD (EARLY) .. BACK OF BLOCK DIAG. Fo =T %.‘. . ?V PAR TIAL
; - a \ WAL L & $13.0M 3 REGULATOR HOARD ... BAGK OF DIAGA ARTS OUTLINET Al _MAIN_BOARD
. L'[,*I \1%312.‘!3 A4 SWITCH BOARD . ..... BACK OF DIAG.1 SHED |
: =11 L1 Py TIME ¢ TIME <&
Increase test oscilloscope intensity DM A4 REV E,MAR 1979

to make negative-going pulse visible,

2036-59

TO OSCILLOSCOPE
DELAY SWEEPR
COMPARATOR

TO/ FROM
OSCILLOSCOPE
TIME/ DIV QIRCUIT

JdNIL/L ANV JWIL

&




WAVEFORM CONDITIONS

6. Make measurement with CH 1 probe.

VOLTAGE CONDITIONS

DMa4
DM44 FUNCTION TIME
FUNCTION OHMS A TIME/DIV 1ms
RANGE 2k B TIME/DIV 5 s
OSCILLOSCOPE (TO WHICH DM44 1S HORIZ DISPLAY AINTEN

ATTACHED

Has no effect on display.;

TEST OSCILLOSCOPE

DELAY TIME POSITION

TIME
TRIGGER MODE NORM
TRIGGER SOURCE CH2
VERT MODE CH 1 (After trigger setup)
CH 2 VOLTS/DIV 1V

TRIGGER SETUP

1. Connect CH 2 probe to TP3164.

2. Set VERT MODE to CH 2.
3. Set TRIGGER SLOPE as indicated with desired

waveforms.

To position reference
point to the third vertical
graticule line

For a DM44 reading of
about 06.00

RECOMMENDED TEST EQUIPMENT
Tektronix 465 Oscilloscope with two 10X probes for

Tektronix DMBO1 or DM502 Digital Multimeter for

voltages.

waveform).

4. Adjust TRIGGER LEVEL for a stable display trig-

gered on the slope selected in step 3,

5. Set VERT MODE to CH 1 (do not readjust TRIG-

GER controls).

0.5 ms

AUTO - L o MEASURE
ZERO INTERVAL
INTERVAL

50 ms

19

tHHHTH

AUTO MEASURE
ZERO “T " INTERVAL
INTERVAL
02V 50 ms
* o o

TRIGGER SLOPE — (MINUS)
AC COUPLED

TRIGGER SLOPE —(MINUS) AC COUPLED

TRIGGER SLOPE +

PORTION OF AUTO ZERO INTERVAL

AC COUPLED

EXPANDED PORTION OF MEASURE INTERVAL
mA EXPANDED (INPUTS SHORTED)
2V E 0.2 ms m 2V E 0.2 ms
| eV g | | |
U -4 L =l

TRIGGER SLOPE —(MINUS)
DURING AUTO ZERO INTERVAL

TRIGGER SLOPE +
DURING MEASURE INTERVAL

(INPUTS SHORTED TOGETHER)

TRIGGER SLOPE +

AC COUPLED

PORTION OF MEASURE INTERVAL
EXPANDED (MEASURING 1 k&)

HrHH HHHH

L

L |

HHH

TRIGGER SLOPE +

DURING MEASURE INTERVAL
(MEASURING 1 k2

2036-61

DM 44

REV D,MAR 1979

§3020A S3010 (SHOWN IN VOLTS)
VOLTAGE & WAVEFORM e [FUNCTION |y
CONDITIONS 2oo_mv % C A B
2000 s TEMP(°C) VOLTS OHMS
T seeow, T T . SEE DIAG
oo T FOOOS
, | , . GOGG
] AR
TIME £ TIME RANGING ! I ! | |
FROM U330IC PINS DlAG@ : '[ °o & ! |
FUNCTION OHMS
; : RANGE 2000
g D“‘“-"QL , ciis) FUNCTION oHus
R3113 +12V é, | RANGE 2 KN
3.3k | I
+7.8V %DBIOQ ! CR3133
16 c313 S 100k
To.2 T%lTS\F:S | 15 1:’3C|)33 -
i 100K
UBI I3 =12V R3NT Il U3023C**
4053 ]
SIGN TO | /4 324
U3343C PING | @ 200mvV
|b|718 DIAG |
-sv +7.8V R3120 | +6.2V
2.2k !
o R3045®l R3S [ R31375 pazg Q3143 R314|
= 100k CR3|20 alk 1 ;
W %
: 13 L : f“k ‘io .03k
V REF FROM g LIy P 2<1"°’j L esiaz R3140
S30I0D 4R DIAG U3Ic3B * : 0.22 100
EY’ 174 339 R3le
3o | £ :
! 1 R3145
U/D FROM U3340 . 2 TIME ¢ TIME 1ok
PING DIAG GROUND
3I13B TO S30I0A 3R
TP3104 U "
173 4053 DIAG Wy
+1.BYV 01 R%é:
R2II7 P !
i
+0.2 EXCEPT IN VTIME ok TR—oS , @ TP3I20 CBOT‘EF
-5V T0 +5VIN YTIME < Tt
DEPENDENT ON DTP, T/DIV, - 2 U3|03IA *
AND A TIME SETTING ISk S <H /4 339
é 'csi07
2 33uF VR3149
-sv Uz3I3C 2VOLTS v
FROM R3045 <> 173 4053 lq +12V
5 (3153 +6.2V U365
1 czi0g 3"o°-o—“ 3153 S ANALOG A/D PROCESSOR
0.22 P 0 470k
) cw qQ [ZINT IN T
2 Vi -
R31532 | R3154 R3ISS 04/
6.2k 72.3k SK R%g’f R3160 L P +
—l2v IS0k INTEGRATOR
i 2 i
A B Az S COMPARATOR TO
\ —= U23340 PINS
COMPARATOR ___l> 6%
FOR COMPONENT LOCATION ILLUSTRATIONS: UZ]13A R3165
A1 MAIN BOARD (LATE) ... BACK OF DIAG. & ILLUS. PAGE /3 4053 30k 13
A1 MAIN BOARD (EARLY) .. BACK OF BLOCK DIAG. T|f\l_/|E 4 \- +
A2 READOUT BOARD ..... BACK OF DIAG.1 =7 -
A3 REGULATOR BOARD . .. BACK OF DIAG.1 OFFSET CONTROL  FULL SCALE n [c3183] CO3!|65 L
A4 SWITCH BOARD ...... BACK OF DIAG.1 FROM S30I10D IR pyu 47 .
DIAG <5> R2161 2F 9ia 2
Tp3leq 1 !0k 02 AUTO ZERO
"I ‘R;lez
EROWM R3045 200K 3
O M/Z FROM U3340
| v, DENOTE COMMON RETURN  PINIO DIAG@ b [0 m
TO CENTER TAP LM il
TRANSFORMER  DIAG (&) V INCEEGN SS03E & of e ’ IS BUFFER
DIAG lc3|6‘7
% FOR U3I03C SEE DIAG <£> g 100
2
% % FOR U3023AB £D SEE DlAG@
+ SELECTABLE g" 47
2 2 -2V
IPAQTIAL Al MAIN BOARD
2036-62

A/D CONVERTER <4>

H31H3IANOD /v
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VOLTAGE CONDITIONS

VOLTS
As noted on diagram 5

DM44 FUNCTION
DM44 RANGE

Voltages measured with a Tektronix DMb01 Digital Multimeter.

12 R3302
DIGIT | FROMU3343F PIN 12 O U\iagﬂg'o
DIGIT 2 FROM U3343E PIN IO 8 g TIME & VTIME RANGING TO
U330IB €3302 s3010%C IR, DIAG.<4>
DIGIT 3 FROM U3243A PIN 2 = =) 0.22
<
AP <6> DIGIT 4 FROM U33438 PIN4 P U33IRIC+H+ i
/4 7402 c3303
VOLTAGE T] 3 AN : T
B 4 FROMU33I2 B PIN & m R3203
CONDITIONS U330l1A 100 U330ID
i1/a 7400 I/4 7400
SEE
. DG | PART A4 U3308A
SEE 3rasoe] y3300 33307 [pazorpacs . I/4 7400
[l Ve elel  [5))s - 'D:-i DEC 4 TO
z - : +5v R33288
J308 o 5 R3307 U3373D*
: 3.3k I/a 7403 énaam
| 12 " < 7.5k
: o -12v L=
+
! I 2R U3310D ¥
|
FROM 3 ells 2104 | | Wi, X 4O gg?"s o Il pec3To
oscuLgscopE I 3> & o | | 2| 31 ug?;iD
DEC. POINT e i P =
Cocie T R3309 U33I0B o U3308D
i ! 3.3k 1/4 7403 énaala i/4 7400
! i 5 p $7.5k DlAG
. o! -2V A
| O/-O_._T‘— <
| I 3R U33I10A R
I I . I/a 7403 R2317  a & _
s 7119 elle ] | = 7.5k 10 U373 A
< 4 é'___‘h’"g_i‘c | ey + 2 'J: ): * % ; PIN 2
Lo M R3311 U33I2A U3308C
1 | : 1.8k 1 I/a 7400 i74 7400
(TIME OR TIME ONLY) -l ©
SEE 2 -12v 3 a
BiAc p33l25 )3255 + 4.14\/ TO R33274 LU3320-4 ! I 3L 2 6 (BEg] Ta
o' le CR3320 -l - i +5V
oY . X p A I g OFFSET CONTROL PING
<< e i Yeoa < o TO U3113A PIN I U33088
092 I REY] CR332) DIAG d oo
To 2% ] i
OSCILLOSCORE U3l3z20 | L
TIME /DIV 9 7403 | RN
CIRCUIT = : S~ U3310C )
S L
s 1s cr3zza V2" 212|214 . sV 4T T ST I ST
11 +—Q
- Kk 1a lc0323224 < 1 Lo—_._l! : : TTD T:\O T:\O 2
; s 1 | | | [ il T T | o
%;223 2 slls a_ l—-:‘ | R3324 | : | [ | ! !
] ’ o | 300 ! I I I i
R3325 2 ok P em—a=xg L 51 ! TR i i | i I | |
470 3 - R3z2pip) | 1 i , Vi ! ! ! ! ! ! !
| | =
2% ;gcaazz 1 O'FO—Da I TIME CURRENT ! | I | I I [
SEE Al ] Y i SOURCE | | ' | ! | |
DIAG I | ] TO R3I38 : I : i 1 :
I
& | I ! Bl&Geay | I I i I ! I PARTIAL Al
0 SEE I I | | | I | \ ! MAIN BOARD
\J335ﬁ DIAG I
) G5ang SEROHT : | i ! [ [ ! ! | ! SEE
________________________ e e e o
! CR2510 ¢ CR2520 @@'"" 1 , i ¥ 1 3 3 3 T DIAG
: DIAG = s - - e e e S e
i
,_8<z @ A0 N8 ! {16 ¢—e ™S TIME IND!CATORW VOLTS TIME TIME TEMP(°C) 200V 200mV 20V L2kV 2V
¥ R3326 1 TO CR2520 200kn 200n 20Ms 20ka 2Ma  2kn
AN 100 U3323C " A E D ol D A F G E B
+d.av . We Hie g N [FUNCTION N\ RANGE | J
J 4 o347k i‘ s30l10 (SHOWN IN VOLTS) £3020 (SHOW IN 2V,2kn)
" ‘5[ )2 DIAG
FROM I H
UBB?OB NOTE :
3?;&'}5’2?8275 s 74 7403 /4 7403 : <:> %7, %72 DENOTE COMMON RETURN
n I TO CENTER TAP L.V
u3320D U3320A : FOR COMPONENT LOCATION ILLUSTRATIONS: TRANSFORMER D|AG~
/4 7403 2 1/4 7403 : A1MAIN BOARD (LATE) ... BACKOFDIAG.&ILLUS.PAGE | TYPE | VCC GNDY, ‘5 CONNECTED TO GROUND 2 THRU
FD}__ | A1 MAIN BOARD (EARLY) .. BACK OF BLOCK DIAG. +Sv 2 2% |
3 A2 READOUT BOARD . .. .. BACK OF DIAG.1 7400 | 14 7 530I0A 3R IN TIME ¢ TIME QNLY
72197 ] AS TIME INDICATOR A3 REGULATOR BOARD ... BACK OF DIAG.1
(L i 3-4-SE>06 L : (71— TO CR2510 A4 SWITCH BOARD . . ... BACK OF DIAG 7403 | 12 7 % % FORU3312C¢D SEE DIAGE
R3328 (J3323B + FOR U3373A,B&C SEE DIA
l"ﬂJ 100 173 7412 il R iBe D Q@
o 3¢ ++ FOR U3383A¢B SEE DlAG@
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WAVEFORM CONDITIONS

DM44 TRIGGER SETUP

FUNCTION TIME 1. Connect CH 2 probe to TP3164.
OSCILLOSCOPE (TO WHICH DM44 IS ATTACHED)

A TIME/DIV 1 ms 2. Set VERT MODE to CH 2.

B TIME/DIV 5 us

HORIZ DISPLAY A INTEN 3. Set TRIGGER SLOPE as

VERT MODE ALT* indicated with desired waveform.

DELAY TIME POSITION To Set.referen‘ce point: to 4. Adjust TRIGGER LEVEL for a

the third vertical graticule line

stable display triggered on the
slope selected in step 3..

5. Set VERT MODE to CH 1

TIME For a DM44 reading of about 06.00
*Must be set to ALT for stable triggering of test oscilloscope.

TEST OSCILLOSCOPE (do not readjust TRIGGER controls).
TRIGGER MODE NORM
TRIGGER SOURCE CH 2 6. Make measurement with probe
VERT MODE CH 1 (After trigger setup) connected to CH 1.
CH 2 VOLTS/DIV TV
VOLTAGE CONDITIONS
DM44 FUNCTION TIME

RECOMMENDED TEST EQUIPMENT
Tektronix 465 Oscilloscope for waveforms. Tektronix DM501 or DM502 Digital Multimeter for voltages.

@ ® 14

2V .2 ms 2V .2 ms 2V

T

2 ms

m
HHH

T P P A I i
HH Hr R

Y I Y P
HHHH HHHH

FRT T P
T

HHHEEHHHH

FRETE TN Tu SEENE FUNT] SUTPN UL AT
e

0V 0V—ei—

I

HHHHHHH

TRIGGER SLOPE + TRIGGER SLOPE +

15 16 7. Os
2 .2 ms 2v * 2ms 2V

9 - 3 a

na]
<

H

.2 ms

HHHH

o | A ELT

il T T gl L
HHHH HH

HHTHHHHHH HH T

! EEREY EENRY PR PIEPRY | ER) EEET] RPN PR P -—0 V 0 V-b ARl RIERY EEETY EEERY )

TRIGGER SLOPE —(MINUS)
DURING AUTO ZERO INTERVAL

TRIGGER SLOPE + TRIGGER SLOPE +

DURING MEASURE INTERVAL
@ cC Q {INPUTS SHORTED TOGETHER])
2v b o} .2 ms 5V ¥ 50 us @ v éE 20“5

H OV =

HHHHH Y - OV

TRIGGER SLOPE + TRIGGER SLOPE + TRIGGER SLOPE — (MINUS)
DURING MEASURE INTERVAL TRIGGER SOURCE SET TO INTERNAL TRIGGER SOURCE SET TO INTERNAL
(MEASURING 1 k) 2036-64

VOLTAGE & WAVEFORM
CONDITIONS

DEC 4 FROM U3308 A PIN 3

DM4a4

2036-6G5
REV B, MAR 1979

DIAG !
o e SIGN FROM R3O 2.2k BAS D |
vsv DIAG() 1RR
! +5V, I !
|b 2 +SVp | |
R3347$R3348 I I
Veg 5 sr_6| 2-2k 750 Q3350 | |
. sianE—S>00 a4 l¢ae! w sian
COMPARATOR FROM g v &
U363 PINS DIAG SR U3343C R335I ! !
/6 1417 +5Vo DIGIT | TO U3383D 180 | I
R3353 PIN 12 DlAG<t3> ! :
360
1 < AD i3 N2 1I2&—= DIGIT |
DI > + |
|
U3343F I
176 7417 +5Vp DICIT 2 TO UZ3B3D I
R3358 FIN|I DIAG :
U334O z.m 1 N0 a69
LD o 02 1> : 1
U3343E I
DIGITAL
176 7417 +5Vy 4w DIGIT 3 TO U3383C |
47D PROCESSOR R3363 PIN 8 DIAG '
p32 Lpg,2 l
L |
U3343A I
176 7417 +SVy DIGIT 4 TO U3383cC I
%Rsaea PING DIAG :
15} 360
4 3N4 I
+12V D4 1P : i :
I
R3334 U3343B o . ! i
R3333 $R33 76 7417 a |
4.7k -2k ’/® DEC 1 FROM UB308B I |
=232 e PIN& DIAG [ |
.0023 u/D|q LA U3373C* I | TO READOUT
<) , —®_3103B PING s Taba I | DISPLAY
11 C-ock omq@ | | | piIAC(T
U3I03CH ] ) : i
V4 339 M/z |10 M/zZ TO DEC 2 FROM i {
U3163 PIN 3 U3308C PING
R3332 R3335 +5V, DlAG. U3373A% +5Va : :
4.94k 0.2k o /4 7403 | |
R2375
TP3355 DEC 3 FROM I I
2 :73 Ik U3208 D PINII >_5D)§_' | !
U3343D 4 | I
/6 7417 1 1
3373B * " 1
U33I2B+ Y3373t 50| |
Wd 7400 s a3 | i
| |
- 6,10 (8 45~ 6 B4 TOU330lA PINI \ \
B4 >0 o—w- D|AG.<-_=,> SEN ! :
u33izct lie : 1
1/4 7400 5 \ i
) Sl Az b \
-y [
u3383B ! i
U332 D+ 174 7402 U338S - } ‘
/4 7400 a3es8 J [ -4 Wi
2 14 I ) N
[ s -
1a 12,13 I 3 ) 2la2 DISPLAY R T
83 —DC —/U3383A DRIVER A2 ' vae! A
/4 7402 12 I
16 = B < 8¢ B8
BI AD c | '3,' | c
153 | Y "i |
1 10 I i
GND v, B2 - A D 1 {7é&——=D
é_}z I +5Vy ——RBI eld i '6 ? &
3 | T
I I<],___|(..._<. |<|—— EL LM o
c334| gR3341
0.22 ? 4.7 ég
-12v \
NOTE ! DENOTE COMMON RETURN TO CENTER
| TRE LA TRANSFORMER D'Ac' PARTIAL A2 READOUT BOARD
Ve % FOR U3373D SEE DIAG
FOR COMPONENT LOCATION ILLUSTRATIONS: TYPE +55 N D¢|
A1 MAIN BOARD (LATE) ... BACKOFDIAG. & ILLUS.PAGE
A1 MAIN BOARD (EARLY) .. BACK OF BLOCK DIAG. 7402 14 T + FORU3312 A SEE DIAG
A2 READOUT BOARD .. ... BACK OF DIAG.1 7403 14 7 ++ FOR U3103 A B D SEE DIAG.@
A3 REGULATOR BOARD ... BACK OF DIAG.1 17 4 =7
A4 SWITCH BOARD . . ... .. BACK OF DIAG.1 7
lDAQTIAL Al MAIN BOARD

READOUT LOGIC @

21907 LNOAv3y
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REV.A,MARCH 1977

e ——— eSS as s e
J2350 42500
DEC 0-3 FROM R3380-}£<54’ :
]
@ el 5l
| . ® 1
| |
Em—<4&
I
E X 6&—
|2 i
FroM u33ss { D =< .7<. ;
| 1
sl :.3\. I
B -—:—< Bé—
]
A-:_<Q\ :
I
DEC 4 FROM R3340 = 1&—
DIAG <e> ! I
SIGN FROM R335) "T'<2‘ |
| | 3 |7 ola (s |5 (4|2 |2 |7 ola |8 |5 |4 |2 |3 |7 ola |s|s |4 |2 |3 |7 ola|s |5 |4 |2 |3 |7
: : g dec qbcdefgdec a b ¢ d e f g dec a b ¢c d e f g dec a b c d e f g dec
| | g o o
| § b f b f b
1R s oo [a ] o] [o]
|
: , e/__/c e falc e ldalc e /alc
®dec ®dec ® dec ® doc e
: : Kk “ kK Kk ® kK k k & = Kk k e
}
| : e U2540 b= U2530 b U2520 B U2510 N U2500
DIGIT 4 FROM Q3370 "_<| 104—
[ ]
DIGIT 3 FROM Q3365 -:—< 1 é—
]
DIGIT 2 FROM Q3360 -"—~<|z !
DIGIT | FROM Q3355 -—<|' |3/ T I
| ]
! |
COMMON TO R3325 -—<|5 :
]
11
11 LaEls] -
| [ ,;,-US as
| | CR2520
! | 4
ms TIME INDICATOR __<' I6 ! cRr25l0
FROM U3320C,D & | |
uU3323C | :
|
MS TIME 'INDICATOR ___<|-, !
FROM U3320A £
U3=223B J FOR COMPONENT LOCATION ILLUSTRATIONS:
s A1 MAIN BOARD (LATE) ... BACKOF DIAG. & ILLUS. PAGE
A1 MAIN BOARD (EARLY) .. BACK OF BLOCK DIAG.
A2 READOUT BOARD ..... BACK OF DIAG.1
A3 REGULATOR BOARD ... BACK OF DIAG.
A4 SWITCH BOARD .. ... .. BACK OF DIAG.1
JPARTIAL Al MAIN BOARD IA2 READOUT eomzrd
2036-66

READOUT DISPLAY <7>

AV1dSI1g LNOAav3d
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PARTIAL CR2610 ri2v P3476|J3476 TEs ey
LV XFMR . + a| U2614 | Jage s ? v
| -l 1 * ' 12 VOLT — . ° < * = #1e
| | | " o] 260 1 c2ei3 REcuLATOR|  *L c2615 1 caeel
| CR2622 230uF 0.22 IS MF 0.22
| +[ c2632 g g c @ g
|[ _ T 330MF 2 2 | 2 2
[ 4
t
| L TR+5V
|
| ) ) ) o U2624 |¢ S ¢ e
| T 5 VOLT > \S - 1
: |CR 2623 +l c2622 +J_ c2623 l %2624 REGULATOR :[_ c2626
. g 800 uF g 800uF $ .22 %C g IS uF Rgé%'.’s l§§67‘_{5
1 :
| I | | M
. : = + 35V
2
+l C3675 l C3676
g 23 MF g 0.22
| |
TP (:'ND*
- -
+12V ®
2 oV |<} i ' <|\| ﬁf>|
263 5000
Q2634 $ 3.9k Q2638 é?.’iﬁ’é’f 2<I—-—<F‘—f>2
® Cﬂ\
& @) (14 : f TP GND, 2
+ +| c2636
R2634 2634 f c3681
-l2v 6.98k 2 T MF IS puF 3 g T °-22
. -2V
<\ = TO U3103A-12,
Q2632 U3I13-6:7-8,
R3\6\
= TO R313TR3I5T <
A3 REGULATOR BOARD PARTIAL Al MAIN BOARD
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 202667
A3 REGULATOR BOARD ... BACK OF DIAG.1
DMA44 ~— Smsusromsound .. socor omo: REVE, MAR 1914 POWER SUPPLY

AddNS H3IMOd trIng
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464 OR 466 OSCILLOSCOPE DM 44 465 OSCILLOSCOPE DM 44
P3306 P3306
NOTE: €822 NOT 2 MOTE: Clo44 NOT
USED WITH DM 44 USED WITH DMad
o] 10
D\&(;,’ +5V FROM RB66 »—e———— {{—wm +5V \:mg‘ -5V FRoM RE64 —s gy 5
PARTIAL AS TRIGGER GEN SWP LDGIC. BOARD | PARTIAL A8 TRIG GEN & SWEEP LOGIC BOApEﬂm 5 I
P3O 13
=] 7 15 7
+6SV —y———— (&= +65V +55V D> ————({ = +55V
Vgl el 1l |
-8V 3> —— (= -8V >DIAG® -8v H>—<H -gvVv DlAG@
”6‘ |6|l '|e| |e"
TO RIAT=—)>——— ¢ = FROM 3279 TO RIl44 =—>———({—= FROMC3279
- St 1 s
TIME/DWV ClQCUIT To 5”50"7 I>—<‘ | F‘u FROM R3286 , TiME /DIV CIRCUIT TIME/DIV CIRCU\T To S50 "? |>_“—_—<’ Ie.l FROM R3286L T \ME/DIV CIRCUIT
P A J
FROM SISO m—3>——— ¢ = TO P3307-5 FROM S1i50 »—)——— <& TOP3307-5
-la |l e -lia -l1a
HWH TO P3307-6 -—7\)—|——}—<e— TO P3207-6
| I (] "
2 2 2
DEC. POINT LOGIC s TO P3307 -8 DEC. POINT LOGIC [m 3% %¢ w TOP3207-8 \
DIAG <7> J Shoi lise —T |>—-—<| | I\T— » DEC. POINT LOGIC FHOM. SISO (i l ‘ ¥ DEC.POINT LOGIC
3 3 3 3
-%_}I_I————Iq(.e. TO P3307-7 DLAG@ »?H. TO P3207-7
+Beyv -—;-ﬁ—m_;lé» +I15V _— ISV w—a— & sV
1 1A <5> = 5 <:>
= Is R— P < L MR he—- FROM CR3324 HIAG:
TO SIS0 TIME/DIV CIRCUIT |[bl |6|| TIME /DIV CIRCUIT TO SIS0 TIME/DIV CIRCUIT I, ‘6\| TIME/ DIV CIRCUIT
| | ¢ —= FROM CR332I &—a FROM CR3320
i I i, |50
7 7 7
-ﬁ)l—u*(e— TO R3228 &—= TO R3328
mS & uS LOGIC FROM SISO ”al |e ] mS £ uS LOGIC mS £uS LOGIC FROM SISO ”s| |B\| mS € M5 LOGIC
——  {¢{—w» TOR3226 -— €= TO R3326 J
1 1
4 4
> 3%‘>
] L 3
DELAY SWEEP COMPARATOR =35 X¢ = DELAY SWEEP COMPARATOR DELAY SWEEP COMPARATOR =33 &= DELAY SWEEP COMPARATOR
TO R&z22 1 [ L2|| FROM 032828 PINZ TO RI045 THRU PIQ40-2 ||2r |2|| FROM U32828 PIN3
2
Dmc DELAY TIME POSITION =3 %¢ » DELAY TIME POSITION D.AG DELAY TIME POSITION =3 %¢ w DELAY TIME POSITION
FROM RIlI&6 WIPER __||‘| |__]|_ TO U3256A PIN3 FROM RINO WIPER ol |_'||_ TO U3256A PIN3
For—t
||_J L II_J l__l_
[FARTIAL A7 TMING _BOARD]™IZO F325° [FARTIAL A7 TiMING BOARD | Pll2e P3255
| p320) | P320!
ALT TRACE SYNC PULSE o —a @‘—'é__ ALT TRACE SYNC PULSE ALT TRACE SYNC PULSE T{_,, ALT TRACE SYNC PULSE
FROM @Q9l& EMITTER DIAG RAIg* TO R3201 FROM QI3ld EMITTER DIAG RI3I8 % TO R320I
20k 20k
PARTIAL AS TRIGCER GEN/SWP LOGIC BOARD] DlAG@ PARTIAL AB8 TRIG GEN ¢ SWEEP LOGIC BOARD > DIAG<:'".>
| . = ¢ e tH1 o R3208
- —
CHI FROM Q364 COLLECTOR —_._’(H CHI TO R3208 CHi FROM Q364 R360 %Rgbg L_L
20k 3 47k
plag &> L) COLLECTOR,DIAG 34
[PARTIAL A2 PREAMP BOARD PARTIAL A= VERTICAL PREAMP ROARD
+5V +SV
PARTIAL VERT MODE SWITCH P32i5 PARTIAL VERT MODE SWITCH
—_— R IS
s3s0 puad [aLT]k & i) s3s0 DIAGS [ALT |k o paas |
< L.IH ALT SWITCH To R32IS . \_{\L— ALT SWITCH TO R32IS
PARTIAL A3 VERTICAL MODE SWITCHING BOARD [PARTIAL Al MAIN BOARD PARTIAL A4 VERTICAL MODE SWITCHING BOARD l JPARTIAL Al MAIN BOARD
PARTIAL PARTIAL
TI701 FOR COMPONENT LOCATION ILLUSTRATIONS: f___‘u5,Q_’.
BRN— g & To c2612 A1 MAIN BOARD (LATE) ... BACK OF DIAG. & ILLUS. PAGE BRN PP TO C2612
A1 MAIN BOARD (EARLY) .. BACK OF BLOCK DIAG.
| l A2 READOUT BOARD ..... BACK OF DIAG.1 ‘ |
| A3 REGULATOR BOARD ... BACK OF DIAGA =
R ED A4 SWITCHBOARD . . .. ... B:C: OF DIAGA RED
DIAG, _ DIAG
~—=TO C2632} TO C2632 @
oR— | | GO | OR
CR2610 CR2610
. YEL- =-TO C2622 ; YELT | TO C2622
NOTE: % WITH DMd4d4 ONLY NOTE: % WITH DM44 ONLY
GEN GRN >
| |
TI
JPARTIAL A3 REGULATOR BROARD |PARTIAL A3 REQULATOR BOARD
2036-68
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GRN

PARTIAL
Ti1450a

I — — 1,
& & N &
- | I To ceslz2
I = TO C2532 (é}
I CR2618@
To czszz

IPARTIAL AZ REGCULATOR BOARD

46858 0OSCILLOSCOPE DM4 4
iP6®25 P3306
12 1@
5V — +5V
7 7 |
+55V { +55YVY
g | E=)
-8v 4 -8av @
& s —
TO REE25 =-—— &—= FroM cz273
TIME/DIV 5| \5
CIRCUIT TO SB111-26 =—— | | FROM RZ2286 TIME/DIV CIRCUIT
4 4
FROM SB111-26,27 ,28 TO PI3@7-5
- - -] -
FROM SB111-23 2 | TQO P33@7-6
2 2.
i: DEC PDINT FROM SB6111-24 | : TO P2Z@7-8 DEC . POINT LOGIC
LOGIC 3 3
FROM SB111-25 3 % TO P2207-7
| 1. a
+15vV +15V <§>
| ;'ﬁ % |
TO TIME/DIV TO S8111—-21 ,22 > 57 2 FROM CR33Z24
CIRCUIT 5l s> TIME/DIV CIRCUIT
TO SB111-23 ,24,25 2 FROM CRZ320
. .
mS & US LOGIG FROM S6111-21 ‘ - > TO R3328 S & 5 LOETE
FROM sS6111-22 7 TA R332B
4
e B
DELAY SWEEFP COMPARATOR DELAY SWEEP COMPARATOR
TO R7@865 THRU P&RIS—2 & P7OS2-3 FROM UZ282B-3
<€> (NOTE C7@52 NOT USED WITH DM44) [ ‘ I
z 2
DELAY TIME POSITION [N DELAY TIME POSITION
FROM R16@@2 WIPER VIA PG@D2-3 i | ‘ 1 TO USZS6A-3
- - - -
¥ S
IPAPTIAL AB TIMING BOARD | Loo o BEmes
P19za P32@1

| L]

VERT ALT SYNC PULSE <:>

FROM R1Q@86 I
-

- -

CH1 FROM <:>
R1816/R1817

IJ’|
&l =

ALT TRACE SYNC PULSE
TO REZB1

CH1 TO R32Z@8

ALT SICGNAL TO R3215

I PARTIAL A1 MAIN BOARD

3
FROM U19@5D-11, U1805B-+4, 5
U19@5C—1@
P2215

IPARTIAL A1 VERTICAL PREAMP BOARD
FOR OM<44 COMPOMENT LOCATION ILLUSTRATIONS
A1l MAIN BOARD (LATE). .BACK OF BLOCK DIAG
AZ READOUT BOARD BACK OF DIAG |
AZ REGULATOR BOARD BACK OF DIAG | e T
A4 SWITCH BOARD BACK OF DIAG 1

@ , MAR 1979

465B INTERFACE <>

JOV4H3ILNI 999¢P

&




R3162 OR R1075

C3162 1 ns ADJ
1/TIME
LINEARITY
R3164 OR R3031
R3140 3164 REFERENCE R3033 R3083 R3095 *C1064
R3047 200mV ZERO R3155 CURRENT 1/TIME TEMP ADJ TEMP ADJ 20 us
OHMS ADJ ADJ ADJ 2V ADJ ADJ ADJ (OFFSET) (GAIN) ADJ

) ) ) L) F

Ea\@{:riglgggo
= Sﬂ%ﬁﬂ
¢ Pammjmr%
INPIE=s
00 01 By Eored
on
nanang oo

i
it ot Bt e L IR LU .
TO000 [0 PP s

!

q

3

1 s

&

1

S5
2036-50
R3007 *C1025 *C1063 P3272 P3273
LOW-OHMS .2 us ADJ 20 us
ADJ ADJ

NOTE

FIGURE 9-7A, 9-7B AND 9-8 SHOW DM44 ADJUSTMENTS AND OSCILLOSCOPE ADJUSTMENTS LOCATED UNDER THE DM44
MAIN BOARD. FOR OTHER ADJUSTMENTS, SEE THE OSCILLOSCOPE SERVICE OR INSTRUCTION MANUAL.

Fig. 9-7A. Adjustment locations 475 DM44 & 475A DM44.
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DM44 Service

R3162 OR
C3162
1/TIME
R1145
LINEARITY SWP STOP
R3140 R3164 OR R3031 R3083 R3095 *R1175 *C1167
R3047 200mV  C3164 R3155 REFERENCE TEMP ADJ TEMP ADJ B SWP CAL B SWP .1 us
OHMS ADJ ADJ ZERO ADJ 2V ADJ CURRENT ADJ (OFFSET)  (GAIN) ADJ ADJ

ADJ

x I:] TTTTTT
I <>§Z g 520

o |

-

@QL‘UUULUIU I‘_H_

‘s/t ‘99Y ‘Gob ‘vor

L SNOILVYD07 LNIWLSNravy

[T “m" ‘ﬁD I W?ﬂﬂﬂﬂ

\2036-51

R3007 P3272 P3273

LOW-OHMS
ADJ

*PARTS MOUNTED ON OSCILLOSCOPE TIMING BOARD,
ACCESSIBLE THROUGH HOLE IN DM44 MAIN BOARD.

Fig. 9-7B. Adjustment locations 464 DM44, 465 DM44, & 466 DM44.
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* Parts located on 465B Timing board and
accessible through holes in DM44 Main
board or support or at the end of support.

t Located on 465B Timing board and
accessible through holes in DM44 Main
board or support or at the end of support.
Adjusted in 465B manual Vertical section
Adjustment Procedure.

i DM44 Service
0 R3007 R3033 R3031 R3155 R3140 R3162 OR R3047 R3164 OR

1) LOW-OHMS 1/TIME  REFERENCE 2V ADJ 200 mV C3162 OHMS ADJ _ C3164
m ADJ ADJ  CURRENT ADJ 1/TIME ZERO ADJ
L s : Y LINEARITY .

A &2
-

-

&
>
¥ q
(4

ok B\

\f ) A\

d 3

Ce002* R60117F

C6015* P3277 C6042* = R6152t R6053"

20us A TRIG VIEW 0.2 us B SWP 0.1 us B TRIG VIEW SwWP STOP
ADJ DELAY ADJ ADJ DELAY
Fig. 9-8. Adjustment locations 4658 DM44. 2036-76
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DM44 Service
START HERE

WHEN CHECKING A ARE ALL FOUR DIGITS | A ey IS DISPLAY READING IS THE PROBLEM AN s
o BER REGARD- ISPLAY READI 1S PROBLEM IN VOLT
CIRCUIT, USE THE —'{ uT I YES »| DESs OF CHANGES 10 NO UNSTABLE NO > IS DISPLAY BLINKING [— NO—»| IMPROPERLY PLACED No B ETioN ——— no S PROGLEM YOS |
VOLTAGES AND WAVE- THE MEASUREMENT OR MISSING DECIMAL
FORMS FOUND WITH NO
THE DIAGRAMS. | ( NO cLOCK - YES YES l YES YES
1. PROPER AC POWER
CHECK FOR CLOCK SUSPECT: YES | SUSPECT U3340 ALSO SEE DECIMAL LOGIC
SOURCE YES DIAGRAM 1. SET RANGE TO 2 V
PULSE AT PIN 7 OF | usiosc IS DISPLAY 3333 OR VERIFY P IN- ] CHECK REFERENCE
2.DCPOWERSUP. U3340 (REPETITION 13340 LOADING 3FFF STALLATION OF Us163 T 2. CONNECT INPUT ' K e FEANNG ONE OR MORE VOLTAGES WRONG
vl 3 RATE 20.48 kHz) u3103C AND U3340 LIMITS OF THE 'ggﬁggg" 1.8 VOLT VOLTAGES
12 V AT P3a764 FUNCTION AND RANGE 3. MEASURE VOLTAGE 1. TP30306.2 V SUSPECT
+5V AT P3476.5 NO SELECTED " ON TP3167 WITH THE 2. U3023A PIN 1 ABOUT »1 VR3ID37 U3023A
12V AT P3476-3 OK VOLTAGE ON TP3167 DVM A 3. 130238 PIN 7 ABOUT it
3. MEASUREMENT ONE OR MORE MISSING WITH RESPECT TO S 05V
BEING PERFORMED SET: GROUND 2 4. EMITTER
PROPERLY e FUNCTION VOLTS '
4. PROPER CALI- gL L SUSPECT U3340 OR RANGE 2v MEASURE THE !
BRATION OF THE o AND A » U3343 LOADING U3340 CONNECT OMad INPUT VOLTAGE BETWEEN IS THE MEASURED s SUSPECT INPUT oK
CIRCUIT MEASURE THE TP3167 AND GROUND 2| yy_y,.| SUSPECT THE INPUT VOLTAGE ABOUT ATTENUATOR STRING
IS THE VOLTAGE CONVERTER 1.6 VOLTS (1.8 VOLTS 1 OR U3165 LOADING NO
VOLTAGE ON TP3167 BETWEEN 0 AND 2 IF STRAP REMOVED CIRCtIE IS VOLTAGE BETWEEN SUSPECT U3061 AND
oK WITH A DVM VOLTS FOR 1000 M INPUT} PIN 6 AND PIN 2 OF »| ASSOCIATED
¥ ONE OR MORE MISSING U3061 ABOUT 1V CIRCUITRY
FOLLOW e YES
DIGIT ENABLE y
PULSES FROM U3340 TO 5| U3373 OR U3383 MAY BE Y y SUSPECT ACTIVE USE A TIME CONTROL y NG YES
LOADING THE CIRCUIT SUSPECT YES | TO POSITION YES SUSPECT SUSPEC
i YES FILTER U3023 THE i
THE DIGITS e aprra— B | ey e NO o hEvortageuer | YE5 | Giren usozs Th IS FUNCTION SET TO »| INTENSIFIED ZONES 2 ,| U3ls  usao o Lo E O VR3037  R3031 L ASSOCIATED 0
VOLTAGE ABOUT 1.6 V VR3049 U313 || MEASURED UNSTABLE DISCONNECTED IN THE 1TIME DIVISIONS APART u3113 Ll : R3030 €3037 ISVOLTAGE BETWEEN | NO | Sro B on crpinG
(1.8 V IE STRAP IS Q3153 Q3103 20 MQ RANGE OF THE IS DISPLAY STILL Q3153 PIN 3 AND PIN 6 OF DIVIDER
oK REMOVED TO OHMS FUNCTION BLINKING Vs U3061 ABOUT 1V CR3003, R3003, R3004
INCREASE INPUT ; ; :
r IMPEDANCE TO NO, | SUSPECT CIRCIITRY 6 NO NO 4 SUSPECT AUTORANGE Y SURPECT P R2006. AND
CHECK OUTPUTS OF 1000 M) AND PIN 15 OF U3163 IF Y i U3383C  U3383D IS THE VOLTAGE ON | NO U3165  C3149
U3385 GOING TO DIGIT g;ﬂgf&?é“:;ﬂggé\’ SUSPECT . U3301A  U3301C PIN 9 OF U3165 ZERO VR3143 U3349
ANQDES BUSIEe T THE VoL E G U31E3  U3N3 IS PIN 8 of U3023 HI OR uaozs u33010 ! VerTs oy s
DIVIDER STRING u3103 U330 Lo
(R3002, R3003, R3004, Q3153 Lo YES SHORT LEAD INPUT-IS NO SUSPECT
AND R3008) > suspECT ¥ VOLTAGE BETWEEN vl TUSIOE  RI0%
CR3133 OR Q3143 PIN 3 OF U3061 AND CRIDIE
| SUSPECT GND 2 ABOUT 0.7 V
Q3158 u3113
U3163 U3340
U303
YES Y
E _— YES
CHECK TP3033 FOR
ABOUT 30 mV THE
e ] RANGE OF ADJUST-
.| 1S PROBLEM IN TIME MENT OF R3033 IS
FUNCTION NO u:] |5 RAOMLE IS PROBLEM IN 1/TIME DOES TIME FUNCTION YES AROUT 7050 SUmVi AT
S | J FUNCTION OPERATE PROPERLY B g e e
FUNCTION THE
YES YES VOLTAGE ON PIN 15 OF
v U3163 SHOULD BE
NO SAME AS ON TP3033
CHECK PROBE SUSPECT T:
VOLTAGE AT ROOM ISVOLTAGEONPING | NO 1. GAIN ADJUSTMENT FUNCTION TIME
TEMPERATURE »1 OF U3091 ABOUT 200 > 2 OFFSET ADJUST- A TIME/DIV .2 ms
{20-22 C) ABOUT TO 220 mV (10 mV/C) MENT B TIME/DIV 2 us
055 V AT P30724 3. U3091 HORIZ MODE A INTEN
I vEs VERT MODE CH 1 o
MORE NEG THAN 055V  MORE POS THAN -0.55 S LTS AND Paz7F
OPERATION (SEE
MAINTENANCE
SUSPECT VR3077-OPEN SUSPECT SHORTED SECTION)
OPEN PROBE PROBE
WONTEET:UR WILL NOT SET UP A ABLE TO GET 8V NOT THERE
ABLE TO GET 6 VOLTS BY ADJUSTMENT BOTH SUSPECT U3211A OR
SUSPECT OSCILLO- MOVE VOLTMETER TNECN Toaa77 AND CONNECT DVM A TIME AND DTP CON- SWITCHING SIGNAL
SCOPE CIRCUITRY OR AD FROM TP3277 TO CHASSIS GROUND BETWEEN TP3279 AND TROLS CAN MEASURE- CHECK FOR SQUARE- FROM OSCILLOSCOPE
PIN 3 OF U3256A ARE THERE TWO MENT POINT BE WAVE ONPIN 1 OF
U3256A LOADING > ADJUST DTP FO ADJUST THE DTP .| CHASSIS GND » INTENSIFIED ZONES |— YES —»] L ves IS THE PROBLEM IN v
0OSCILLOSCOPE i A CONTROL FOR A > ADJUST A TIME FOR A D e POSITION 10 DIVISIONS > THE ALT MODE ONLY ES —-] U3211A (REPETITION |
CIRCUITRY READINGOR METER READING OF DVM READING OF TO THE RIGHT OF THE RATE SAME A8 A VERIFY ZERO VOLTS
i sV 6 VOLTS REFERENCE POINT SWEEP RATE)
ON PIN 6 OF U32568
T THEN 10 DIVISIONS TO {FROM ALT SWITCH IN
ABLE NO THE LEFT NO OSCILLOSCOPE)
TO GET L
sV A
¥ VERIFY CORRECT
SUSPECT ! SWITCHING FROM O SOME CAUSES OF -
INACCURATE
SUSPECT OSCILLOSCOPE AT
U3256 U32EED  U3256C P3201 AND P3215 READINGS ARE:
Qa3z2s0 Q3269 Q3251 VERIFY CORRECT 1. MISCALIBRATION
oazeo U3275  CR3274 RESISTANCE OF OF TIME CIRCUIT SUSPECT
CR3275 R3250 R3251 2, INACCURACY IN U32568B U3213C
oK R3268 R3260 0SCILLOSCOPE U3223
HORIZONTAL
¥ SYSTEM
3. RESISTORS FROM
SUSPECT DELAY PICK— P3306-5 TO P3286-2
OFF SELECTOR LOGIC AND P3286-3 MAY BE
U32118 U3213D WRONG VALUE FOR
U3211A  U3223 SUSPECT THE OSCILLOSCOPE
U32568B u3z11c U3256 u3z75 TO WHICH THE
U3213C  U3211D Q3251 U32828 DM44 IS ATTACHED
U3282B  U3282C Q3269 U3282C

Fig. 9-9. Troubleshooting chart. 2036-55
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FIG. 1 DM44 EXPLODED

DM44 DIGITAL MULTIMETER
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