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REVISION LEVEL IDENTIFIER

LAST FOUR DIGITS OF PWA NO.

~ ¢ 226301

% o
{38

H

REF
SYM

€301
C302
C303
C304
C305
C306
c307

CR301
CR302
CR303
CR304
CR305

E301
E302
E303

J301
J302
J303
J304
J305

Q301
Q302
Q303
Q304

R301
R302
R303
R304
R305
R306
R307
R308
R309
R310
R311
R312
R313
R314L
R315
R316
R317
R318
R319

VR301

w301

PARTS LIST

DESCRIPTION
CAPACITOR
1000uF-50
47uF-50
22uF-50
22uF-50
10pF-500-5
«1uF-100-10
.22uF-200-10
DIODE
BRIDGE, VS248
IN4OO1

DO410

Dok10

DO410

TERMINATION POINTS
XSTR SOCKET LD, BLU
XSTR SOCKET LD, YEL

' XSTR SOCKET LD, WHT

CONNECTOR

6 CONT, 12346A P

4 CONT, 234A
7 CONT, 123457A
NOT USED
NOT USED

TRANSISTOR
MPSA93
MPSLO1
MJE340
2N3904

RESISTOR
5.6-2-10
3.6K-1/2-5
390-1/2-<5
82K-1/2-5
330-1/2-5
10K-1/2-5
330-1/2-5
15K-1/2-5
180K-1/2-5
1K-1/2-5
100K-1/2-5
.68-2-10
68.1K-1/2-1
VAR, 2.5K-1/4-20
27 .4K-1/2-1
VAR, 20K-1/2-20
8.2M-1/2-5
62K-1/2-5
4.3K-1/2-5
ZENER

Z0490, 24V
MISCELLANOUS
PWB

JUMPER WIRE
SOCKET XSTR
JUMPER WIRE
SLEEVING (.07 FT)

PART NUMBER

1-012-2281
1-012-2157
1-012-2193
1-012-2193
1-012-2407
1-012-2370
1-012-0930

1-021-0494

1-021-0497
1-021-0410
1-021-0410
1-021-0410

1-039-0180
1-039-0170
1-039-0181

1-015-1202
1-015-1170
1-025-0128
1-015-1144

1-011-1610
1-011-2283
1-011-2260
1-011-2316
1-011-2258
1-011-229%
1-011-2258
1-011-2298
1-011-2324
1-011~-2270
1-011-2318
1-011-2217
1-011-2546
1-011-5636
1-011-2522
1-011-5712
1-011-2364
1-011-2313
1-011-2285

1-021-0490

1-029-0459
1-045-0165
1-041-0105
1-045-0305
2-052-0135

NOTES

RAISE R301 AND R312 1/4 INCH OFF
PWB.

JUMPER WIRE (1-045-0305) AND
SLEEVING (2-052-0135) 1S SOLDERED
TO CONDUCTOR SIDE OF PWB.
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PWA NO. LAST FOUR DIGITS REVISION LEVEL IDENTIFIER

PARTS LIST NOTES

REF REF 1. RAISE R204, R206, R216, R217, R219,
SYM  DESCRIPTION PART NUMBER SYM  DESCRIPTION PART NUMBER R221, R224 AND R231 1/h INCH OFF PWB.
CAPACITOR Q205 MM3000 1-015-1211 2. PLACE TRANSIPAD UNDER Q203, Q205 AND
€201 .1uF-100-20 1-012-2370 Q206 MM3000 1-015-1211 Q206.
€202 .1uF-100-20 1-012-2370 RESISTOR
€203 .1pF-100-20 1-012-2370 o0 o 1-011-2234
€204 10uF-80 1-012-2260
R202  180-1/2-5 1-011-2252
€205  .1uF-100-20 1-012-2370
R203  33-1/2-5 1-011-223%
€206 &7pF-25 1-012-2165
R20k  500-3-5 1-011-2706
€207  .1uF-100-20 1-012-2370
R205  NOT USED
€208  22pF-500-5 1-012-2418
R206  300-2-5 1-011-2467
€209 22uF-50 1-012-2193
R207  270-1/2-5 1-011-2256
€210  15pF-500-5 1-012-2412
R208  180-1/2-5 1-011-2252
C211  22uF-50 1-012-2193
R209  510-1/2-5 1-011-2263
€212 .1pF-100-20 1-012-2370
S ER i $ 5 1lo155i1g  R210 1K-1/2-5 1-011-2270
PEAT ANt 4s R211 VAR 2.5K-1/4-20 1-011-5741
R212  510-1/2-5 1-011-2263
C215  10uF-80 1-012-2260
C012- R213  1K-1/2-5 1-011-2270
€216 .1pF-100-20 1-012-2370
R21k  22-1/4-5 1-011-2680
€217 .01pF-500-20 1-012-0740  R23% 22217403
€218  2pF-230V ARC GAP 1-012-0111
R216  560-7-5 1-011-2675
€219 .47uF-100-10 1-012-1007 k2!
7 220-2-5 1-011-2653
€220 270pF-1000-10 1-012-0395
R218  47-1/2-5 1-011-2238
€221  .01LF-500-20 1-012-0740
R219  5.6K-2-5 1-011-2654
€222 .001uF-1000-20 1-012-0540  R278  2.6%-23 LS EA N
€225 .75pF-1000 ARC GAP  1-012-0110 K220 127172 SR
C224  .75pF-1000 ARC GAP  1-012-0110
R222  47-1/2-5 . 1-011-2238
€225  .75pF-1000 ARC GAP  1-012-0110
€226  .01pF-1000 ARC GAP  1-012-0112 K223 12-1/2-5 1-011-2224
SO R224  820-7-5 1-011-2541
DIODE . R225  100-1/2-5 1-011-2246
CR201  IN5282 1-021-0u497  R226 22K-1/2-3 1-011-2502
R227 100-1/2-5 1-011-2246
CR202 IN5282 1-021-0497
R228  10K-1/2-5 1-011-2294
CR203 DO&10 1-021-0410
R229  B7K-1/2-5 1-011-2310
CR20k  DO410 1-021-0410
R230  4.7K-1/2-5 1-011-2286
CR205 IN5282 1-021-0897  R23D 2-7KCLIE 1011-0120
CR206 IN5282 1-021-0497 :
CR207 DO467 1-021-0467 CONNECTOR
TERMINATION POINT J201 4 CONT, 124A 1-039-0168
E201  CRT SOCKET, BLK LD yzoz 3 conT. 12A 1-039-0164
E202 CRT SOCKET, WHT LD 3 N
, J204 6 CONT, 12356A 1-039-0193
E205  CRT SOCKET, RED LD J205 6 CONT, 23456A 1-039-0192
E204  CRT SOCKET, BLU LD ,
£205  NOT USED ZENER
E206  NOT USED VR201 Z0473, 5.1V 1-021-0473
E207  CRT SOCKET, YEL LD
VR202 IN759, 12V 1-021-0481
E208  CRT SOCKET, BRN LD VR203 70434, 20V 1-021-0434
E209  CRT SOCKET, GRN LD ,
corL INT CKT
L201  1.5uH 1-016-0393 U201 MC10125 1-025-0124
TRANSISTORS MISCELLANEOUS
0201 2n2369 L-015-1212 CRT SOCKET 6-004-0848
PWB 1-029-0489
Q202 2N2369 1-015-1212 |
HEATSINK (33 1-015-5072
Q203  MM3000 1-015-1211
3208 N2 RS TRANSIPAD () 5-019-0134
SOCKET, 1C 1-022-0450
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Figure 6.8 ECL, Digital Video PWA Component Layout and Parts List



PARTS LIST

REF EF
SYM  DESCRIPTION PART NUMBER SYM  DESCRIPTION PART NUMBER 25; DESCRIPTION PART NUMBER
CAPACITOR PIODE BRKT L101 SUPPORT 2-017-1155
€101 .01MF-500-20 1-012-0740 CR101 NOT USED MCHSCR 8-32 X 1/4 3-011-0520
€102 270pF-500-5 1-012-0396 CR102 NOT USED LKWSHR #8 INT 3-013-0182
€103 68pF-500-5 1-012-2431 CR103 DO410 1-021-0410 TERMINATION PT (2) 3-016-0167
C104 270pF-500-5 1-012-0396 CR104 IN5399 1-021-0448
€105 620pF-300-5 1-012-2430 CR105 IN5399 1-021-0448]
€106 330pF-500-5 1-012-2350 CR106 DOL442 1:021-0442 W10l JUMPER WIRE 1-045-0165
€107 .01uF-500-20 1-012-0740 CR107 DO467 1-021-0467 ~ W102 JUMPER WIRE | 1-045-0165
C108 68pF~500-5 1-012-2431 CR108 NOT USED | W103 JUMPER WIRE | 1-045-0165
= €109 .0015uF-1000-5 1-012-2314 CR109 DO4O3 1-021-0403  W104% JUMPER WIRE | 1-045-0165
. w . C110 .01uF-500-20 1-012-0740 CR110 DO4LO3 1-021-0403 W105 JUMPER WIRE | 1-045-0165
. : C111 .22uF-100-5 1-012-2337 CR111 DO410 1-021-0410 W106 JUMPER WIRE 1-045-0165
@ 145 180 1 1435 C112  .05uF-100-20 1-012-2374 CR112 DO403 1-021-0403  W107 JUMPER WIRE 1-045-0165
- % . C113 .1uF-100-20 1-012-2370 CR113 DO410 1-021-0410 ~ W108 JUMPER WIRE 1-045-0165
R174 o C146. R F > Cl114 .002uF-1000-20 1-012-2219 CR114 DO410 1-021-0410  W109 JUMPER WIRE 1-045-0165
R1 ) © C115 10uF-80 1-012-2260 CR115 DO410 1-021-0410  W110 JUMPER WIRE 1-045-0165
i > C116 2uF-200-5 1-012-2221 CR116 DO447 1-021-0447 W11l JUMPER WIRE 1-045-0165
R176 R1z8 . 144 C117 22uF-100 1-012-2311 CR117 DO447 1-021-0447 W112  NOT USED
_ ] ] R116 - Cl18 .022uF-1200-5 1-012-2351 CR118 DO447 1-021-0447  W113  JUMPER WIRE 1-045-0165
140 0 - €119 .02uF-100-20 1-012-2372 CR119 DO403 1-021-0403 W1lhk  JUMPER WIRE 1-045-0165
wR172 . : o C120 .47uF-50-10 1-012-2353 Wils JUMPER WIRE 1-045-0165
m_ v i - 14 CR117 - €121 .01MF-1000-20 1-012-2214 W116 JUMPER WIRE 1-045-0165
& 12 : ‘ ; > . ; 122 .02uF-1000-20 1-012-2217 DS101 LAMP GLOW 1-026-0308 w117 JUMPER WIRE 1-045-0165
! c148 - ! F@c CR1 . €123 .02uF-1000-20 1-012-2217 TERMINATION POINT W118 JUMPER WIRE 1-045-0165
YELF—3 - 2 C i { g | C124 .01MF-3000-20 1-012-2379 R W119 JUMPER WIRE 1-045-0165
1 Ci2s esnr-200-3 1_012-2353 EI01 WIRE/CONT, BRN 1-043-1215 4120 JUMPER WIRE 1-045-0165
1 PV MY 1-012-2237: E102 WIRE/CONT, YEL 1-043-4214
z r 197 .olnros00-20 1 012-0740 [EL03 WIRE/CONT, RED 1-043-2332
0 23 _ _ c128 .OluF-SOO-ZO 1-012-0740 E104 WIRE/CONT, BLU 1-043-6334
RTzG 1 12 €129 .018uF-400-5 1-012-2333 CONNECTOR, RECPT NOTES
; €130 1uF-100-5 1-012-2338 ;141 7 coNT, 123567A  1-039-0182
; C131 1uF-160 1-012-2251 ’
q R122 €132 .E8NF-100-5 1-012-2339 Y102 7 CONT, 134567A  1-039-0183 1. RAISE R164, R152, R169 AND R129
g 1 ix La” S35 Surioos 101s_233¢ U103 b CONT, 124A 1-039-0168 174 INCH OFF PWB.
CR10 ; ci3h 33ur-g0 1-01s_332 J10k 5 CONT, 245A 1-039-0174
135 lonr-so 1-012-226g Y105 5 CONT, 1345A 1-039-0189 2. L103 IS PLACE IN R166 LOCATION
32 1 J106 8 CONT 1-039-0149 ON PWB.
Cc133 p { C136 .033uF-630-5 1-012-2340 (100 | CONT, 134A 1-039-0169
1 ‘ C137 33uF-63 1-012-2252 ’
CR11 y (N C138 10uF-80 1-012-2260 coIL
{ 4 ! £ C139 .033uF-400-10 1-012-2288 016
RA71 | 5 C140  .051F-100-20 1-012-2374 102 WIDTH 10180363
- i : Cl41  47uF-50 1-012-2157 yp3 (900 1-016-0353
4 C142 .001uF-1000-20 1-012-0540 .
g 0 C143  .0027uF-1000-5 1-012-2316 TRANSISTOR
, Cl44 470pF-1000-5 1-012-2282 el
g H Cl45 .02uF-1000-20 1-012-2217 g}g; EAEF N TR
1 (=] C146 .0047uF-1000-20 1-012-2317
2 Q103 2N3906 1-015-1145
R159 \II3 © Cl47  .05uF-100-20 1-012-2374 % TIPSO To15-1238
i éﬁr’ ° C148 22uF-100 1-012-2311 0 1-015-123
] Q105 NOT USED
: C149 3.3uF-250 1-012-2228 102 Husise 1-015-1221
J e €150 .001MF-1000-20 1-012-0540 To1aio1188
135 G121 nodttas Q107 MPSU10 1-015
o . Clae ol - _ Q108 FT4178 1-015-1220
- . | .01uF-3000-20 1-012-2379 (o100 1214 1-015-121t
08 e O ; €153 .01uF-3000-20 1-012-2379 3
: 110 MPS4O4 1-015-1224
R ’3‘ ; C154 L.7uF-160 1-012-2195 81“ 2N2369 1-015-1212
H . €155 10uF-25 1-012-2211
(- ‘
5 A o S ; - . RESISTOR
5 % s r e U% ) . R101 68K-1/2-5 1-011-2314  R157 20K-1/2-1 1-011-2539
: P 4 £ B R102 1K-1/2-5 1-011-2270 R158 1.2K-1/2-5 1-011-2272
R&j‘ , R103 470-1/2-5 1-011-2262 R159 VAR, 1K-1-20 1-011-5713
N | R104 33K-1/2-5 1-011-2306 R160 2.37k-1/2-1 1-011-2670
o (40115 4 . : R105 680-1/2-5 1-011-2266 R161 20K-1/2-5 1-011-2301
R152 - o 5 ) R106 150-1/2-5 1-011-2250 R162 390-1/2-5 1-011-2260
) - k0 1 . R107 8.2K-1/2-5 1-011-2292 R163 1K @ 25°C 1-011-7001
1 o / R110 10 < e : ) R1C8 VAR, 50K-1/2-20 1-011-5749  R164 30-3-5 1-011-2671
b A LadTe : R109 200K-1/2-5 1-011-2677 R165 NOT USED
N ) % ° R110 15K-1/2-5 1-011-2298 R166 NOT USED
] TN \ = - R111 VAR, 10K-1/2-20 1-011-5736  R167 909-1/2-1 1-011-2542
.y 11 R " & 111 R1 | ) : | R112  10K-1/2-5 1-011-2294  R168 1.3K-1/2-1 1-011-2543
) - o IR R113  13K-1/2-5 1-011-2297 R169 36-3-5 1-011-2672
R10 < R114  1K-1/2-5 1-011-2270 R170 820K-1/2-5 1-011-2340
142 5 o | . R115 4.7K-1/2-5 1-011-2286 R171 15K-1/2-5 1-011-2298
© R1 1\ / . R116 27K-1/2-5 1-011-2304 R172 150-1-5 1-011-2678
ot 5 - o | . R117 8.2K-1/2-5 1-011-2292  R173  22K-1/2-5 1-011-2302
1 Sk R $ H 3 R118 1.8K-1/2-5 1-011-2276  R174 330K-1/2-5 1-011-2330
TH = = 4 3 5 | R119 2.7K-1/2-5 1-011-2280 R175 NOT USED
. X p- . - « R120 470-3-5 1-011-2673  R176 3.3M-1/2-5 1-011-2354
. R121 820-1/2-5 1-011-2268 R177 4.7K-1/2-5 1-011-2286
113 R122 2.2K-1/2-5 1-011-2278 R178 1M-1-10 1-011-2391
R123  102K-1/2-1 1-011-2712  R179 VAR, 200K-1/2-20 1-011-5737
e R124  20K-1/2-5 1-011-2301 R180 330K-1/2-5 1-011-2330
03 - o |y R125 2.7K-1/2-5 1-011-2280 R181 NOT USED
$ , 0 o [ T | R126 SELECTED R182 4.7K-1/2-5 1-011-2286
- ° 4 sy e 14 R127 68.1K-1/2-1 1-011-2546  R183 130K-1/2-5 1-011-2707
ot =13 %g e N 2 k] R128 27-1/2-5 1-011-2232  R184 330-1/2-5 1-011-2258
& o] 12 E 1 ; R129 2.7K-1-5 1-011-2682  R185 330-1/2-5 1-011-2258
-— o | - :4 P R130 1.2-2-10 1-011-1395 R186 240K-1-5 1-011-2662
: W . R131 39-1/2-5 1-011-2236  R187 3.3K-1/2-5 1-011-2282 -
’ L . e R132 1.2-2-10 1-011-1395 R188 5.6K-1/2-5 1-011-2288
& R1 R190 . ] Bi @ & R133  1.2-2-10 1-011-1395  R189 1K-1/2-5 1-011-2270
| o R134 1.2-2-10 1-011-1395  R190 1K-1/2-5 1-011-2270
- .. 0487-A° R135 1K-1/2-5 1-011-2270  R191 NOT USED
- : R136 22K-1/2-5 1-011-2302  R192 NOT USED
R137 8.2M-1/2-5 1-011-2364  R193 NOT USED
R138 1M-1/2-5 1-011-2342
R139 1.5M-1/2-5 1-011-2346 TRANSFORMER
LAST FOUR DIGITS OF PWA NO. R140 VAR, 5M-1/4-20 1-011-5742  T101 HORIZ DRIVER 1-017-5435
R141 1M-1/2-5 1-011-2342  T102 PULSE 1-017-5434
REVISION LEVEL IDENTIFIER R142 1K-1-5 1-011-2697 INT CKT
R143  12K-1/2-5 1-011-2296
R144  2.2K-1/2-5 1-011-2278 U101 NE5S5 1-025-0118
R145 2.2K-1/2-5 1-011-2278 U102 NE555 1-025-0118
- R146 39K-1//2-5 1-011-2308 U103 NE555 1-025-0118
R147 62-1/2-5 1-011-2645 e .
Lt R148  130K-1/2- 1-011-2663 ZENER TOLERANCES y ma 4
Tl R149 2.2k @ 25°C 1-011-7009  VR101 Z0466, 5.6V 1-021-0466 UNLESS OTHERWSE SPECIFIED )7 rASSEMBLY PWA A
k0| <532 R150 82-1/2-5 1-011-2244  VR102 ZO0477, 7.5V 1-021-0477 v ~in | oxe oco_ | xxe ot C n
25 R151 VAR, 50K-1-20 1-011-5716  VR103 Z0477, 7.5V 1-021-0477 ansuoat TOL £0°30" B HOR\Z- VERT
91&4 A :igg ?.gz-i-/; 5 i-gi}-gg;: VR104 70466, 5.6V 1-021-0466 STENNONS ARt 18 INCES - <
a L2K-1/2- -011- — Fasv]
1l Sl Rish & 7K-1recs 1-011-2286 MISCELLANEOUS LU NUT SALE Unamine "—I__—uuneg'n — I . ]
> RN R155 1.8K-1/2-5 1-011-2276 PWB 1-029-0487 [sarary D b-DOZ-OB‘-B A ]
< |0 R156 47-1/2-5 1-011-2238 SCHEMATIC 1-024-0648 [ T e
IC SOCKET (3) 1-022-0448 mooucTion = 211 el
< CLAMP LOOP 2-050-0170 ey | | Rd
6-12 Figure 6.9 Horizontal and Vertical PWA Component Layout and Parts List
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INSTALLATION AND OPERATING MANUAL
MALFUNCTION

REPORT

Dear Customer:

We are trying to manufacture the most reliable product possible. You would do us a great courtesy
by completing this form should you experience any failures.

1. Type Unit Serial No.

Module (if applicable)

2. Part failed (Name and Number)
3. Cause of failure (if readily available)
4, Approximate hours/days of operation to failure
5. Failure occurred during:
Final Inspection Customer Installation Field Use
6. Personal Comment:

Customer

Address

Signed

Date

Ball Electronic Display Division

P.0O. Box 43376

St. Paul, Minnesota 55164

Telephone 612-786-8900 TWX 910-563-3552



LOST OR DAMAGED EQUIPMENT

The goods described on your Packing Slip have been received by the Transportation Company com-
plete and in good condition. If any of the goods called for on this Packing Slip are short -or damaged,
you must file a claim WITH THE TRANSPORTATION COMPANY FOR THE AMOUNT OF THE
‘DAMAGE AND/OR LOSS.

IF LOSS OR DAMAGE IS EVIDENT AT TIME OF DELIVERY:

If any of the good called for on this Packing Slip are short or damaged at the time of
delivery, ACCEPT THEM, but only if the Freight Agent makes a damaged or short
notation on your Freight Bill or Express Receipt and signs it.

IF DAMAGE OR LOSS IS CONCEALED AND DISCOVERED AT A LATER DATE:

If any concealed loss or damage is discovered, notify your local Freight Agent or Ex-
press Agent AT ONCE and request him to make an inspection. This is absolutely
necessary. Unless you do this, the Transportation Company will not consider any
claim for loss or damage valid. If the agent refuses to make an inspection, you
should draw up an affidavit to the effect that you notified him on a certain date and
that he failed to make the necessary inspection.

After you have ascertained the extent of the loss or damage, ORDER THE REPLACEMENT
PARTS OF COMPLETE NEW UNITS FROM THE FACTORY. We will ship to you and bill you for
the cost. This new invoice will then be a part of your claim for reimbursement from the Transporta-
tion Company. This, together with other papers, will properly support your claim.

Remember, it is extremely important that you do not give the Transportation Company a clear re-
ceipt if damage or shortages are evident upon delivery. It is equally important that you call for an
inspection if the loss or damage is discovered later. DO NOT, UNDER ANY CIRCUMSTANCES,
ORDER THE TRANSPORTATION COMPANY TO RETURN SHIPMENT TO OUR FACTORY
OR REFUSE SHIPMENT UNTIL WE HAVE AUTHORIZED SUCH RETURN.

IMPORTANT

EQUIPMENT RETURN TO BALL ELECTRONIC DISPLAY DIVISION

1. Receive return authorization from the plant unless the unit was sent to you upon evaluation

or rental.
2. Return prepaid.
3. Be sure a declared value equal to the price of the unit is shown on the bill of lading, express

receipt, or air freight bill, whichever is applicable. This would cover claim for shipping dam-
age on return.
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WARRANTY

Ball Electronic Display Division certifies that each monitor will be free from defective materials
and workmanship for one year from date of shipment to the original customer. The only excep-
tion will be the receiving tubes and solid state devices (transistors, diodes, etc.). Receiving tubes
will carry a 90 day warranty, and the picture tube will have the standard one year warranty. With
solid state devices, we will reflect the manufacturers’ warranty.

Ball Electronic Display Division agrees to correct any of the above defects when the monitor is
returned to the factory prepaid. Written authorization must be obtained and confirmed in writing
by the Customer Service Department before returning the monitor to the factory.

Under this warranty, Ball Electronic Display Division will provide the necessary components required
by the customer to correct the monitor in the field. The components will be shipped, prepaid, on a
billing memo which will be cancelled upon receipt of the defective components at the factory. When
ordering components for repair or replacement, the model number and serial number must be in-
cluded on the customer request.

This warranty is invalid if the monitor is subject to mis-use, abuse, neglect, accident, improper in-
stallation or application, alteration or negligence in use, storage, transportation or handling and
where the serial number has been removed, defaced or changed.
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