




























































































PARTS LIST TV 90/120, 15V

REF
SY8 . DESCRIPTION

AI0)  RES TRIM, 60K, VERT HOLD
A102  RES TRIM, 20K, VERT LIN
A103  RES TRIN, 2,5K, VIDEO CENTER

CAPACITOR, FIXED, uF UNLESS NOTED

€101 100PF#5%, 500V, DM

€102 .005220%; 100V, CD

C103  .22410%; 100V, MY

€104 ,22¢10%; 100V, MY

(105 .68, SOV, E

C106 470, 10V, E

€107 NOT USED

Cl08  25; 25V, E

€109  .01420%; 1000V, (D

C130  .02420%; 1000V, (D

Cl11  .01520%; 1000V, (D

[#05] .022¢10%, 630V, MY

Cl13  ,0047:10%; 630V, MY

Cl4 02120, 100V, CD

Cli5  1; 50v, E

Cl16  50; 50V, E

€117 ,04710%; 250V, MY

C118 220, 25V, E

€119 10£10%, 100V, MY

€120 ,02120%; 500V, (D
50, 50V, E

(122 .022:10%, 250V, PP

(123 10t10%, 100V, MY

Cl24  NOT USED

CR108 40T USED

CRIO9  IN3605

(R110  1N3280/B599
3083

CR112 3083
CRI13  1N3280/B599
183605

F101  2A-125v, PICO
CONNECTORS

J102  CONNECTOR, 4 PIN MALE
J103  NOT USED

JI0&  CONNECTOR, 7 PIN MALE
P3 CONNECTOR, 1 PIN FEMALE
3 CONNECTOR, 1 PIH MALE

coiL

L1 - VERTICAL CHOKE
2 DEFLECTION TV90
or DEFLECTION TVX 120/Tv120
1101 S60uH
LI02 ~ LINEARITY
L103  WIDTH

BBRC USED ON 6-002-
PART NUMBER 0695 0688 0713 0728 0730 0734

1-011-8006 X X X X X X
1-011-8005 X X X X X X
1-011-8001 X X X X X X

1-012-0300
10-12-7508
1-012-2277
1-012-2277
1-012-2264
1-012-2158

2 > 3¢ 3¢ 3¢ 3¢
2€ 3¢ > € 2 3¢
W 2 2 2C 2 3C

1-012-1380
1-012-2214
1-012-2217
1-012-2214
1-012-2254
1-012-227%
10-12-7209
1-012-2189
1-012-2157
1-012-2240
1-012-2159
1-012-2255
1-012-0780
1-012-2157
1-012-2297
1-012-2255

3¢ € 3 D€ I I D 3 I DC 3 DE 2 3 DE I R D 3¢ 3 3¢ >
3¢ 3 3 I I I IE I I D I 3 BCDC FEIE 3 D D > 3 >
3¢ I I DE IC I DC IC I 2C 3 I IE D I DM 3 D 2 2 3¢ D

€ 3€ 3¢ 3 3C 3 D DC 3 2 3C 3C B¢ 2 3 I
3C 3¢ 2 BC 3 3 HC 2 D I IC 3 DC ¢ I 2
€ € € 2 2 D I I DEC I I DE 3 I DE >

021-0424
021-0410
021-0410
1-021-0410
1-021-0410
1-021-0410
1-021-0410
1-012-0410

1-1
1-
1-

> > € I D€ 3C 3¢ >
3 2 3 I € 2C ¢
D€ D€ D€ 3 C D¢ ¢ >
xxfxxxxx
3 3¢ 3 B € 2 3¢ 3
23 2 2 2 3 D

1-021-0410
1-021-0403
1-021-0458
1-021-0458
1-021-0403
1-021-0410

> 3¢ 3¢ 3¢ 3¢ >
3¢ ¢ 2 € ¢ 2
3¢ 2 ¢ 2 D€ 3¢
3¢ 2 D¢ 3¢ D >
>0 3 ¢ K 2 3
> 3¢ > >¢ D6 3¢

1-028-0247 X X X X X X

1039-06 X X X X X X
1039045 X X X K % X
1-034-0323 X X
1-034-0300 X X
6-003-52 X X X X X X
1-03-237 X X

1-023-0231 XX X X
1-06-032 X X X X X X
1060328 X X X X X X
10160323 X X X X X X

Figuee 6-6 TV 90/120, 15V Parts List, Waveform and Component Layout
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REF BBRC
SYH DESCRIPTION
TRANSISTOR
Q101  2N5830 1-015-1172
Q102 2N6027 1-015-1157
Q103 MPS-A6S 1-015-1186
Q04 MJE3055 1-015-1156
Q105  2N4124 1-015-1139
0106  2N4i24 1-015-1139
Q107 MPS-UOS 1-015-1159
0108 BU407 1-015-1210
RESISTOR, FIXED, CARBON, 5%, 1/4W UNLESS NOTED
R0l 47 70-16-0470
R102 100 70-16-0101
R103 47 70-16-0470
R1I04 220, /2% 1-011-2254
R105 820, 1720 1-011-2268
R106 470 70-16-0471
R108 100K 70-16-0104
R109 300, /2% 1-011-2257
R110  VAR: 250420%, CO VERT HGT 70-83-0251
Rl 12; /W 1-011-2224
Rl112 155 1/2M 1-011-2226
R113  NOT USED
RII4  1/5K /20 1-011 2274
R115  NOT USED
RlI6 62K 70-16-0623
RLI7  VAR; 100Ks202; CO BRT ADJ 1-011-5435
RLI8  30K; L/2w 1-011-2305
Rl 9.XK 70-16-0912
RI20 8.2M 70-16-0825
R121 100K 70-16-0104
R122, VAR, 2.5M220%, €O FOC ADJ 1-011-5566
R123 16 L/2M 1-011-2227
R124 510 70-16-0511
RIS 1K 70-16-0102
R126  MOT USED
R127 33K 70-16-0332
R128 15K 70-16-0153
R128 3K 70-16-0302
RI30  82¢.10%; 3, WW 1-011-2375
RI31 3, 1/2¢, CO 1-011-2478
RI32  1.2¢10%; 20, W 1-011-1385
R133 6.8k 70-16-0682
RI34  NOT USED
TRANSISTOR
1 NOT USED
7 HIGH VOLTAGE TV90/15V 6-003-0602

oa HIGH VOLTAGE Tv120/15V 6-003-0530

or HIGH VOLTAGE V120 6-003-0587

or HIGH VOLTAGE TVX120 6-003-0604
T1I01  HORIZ DRIVER 1-017-5402
MISCELLANEOUS

CRT SOCKET 1-022-0427

22 B D C 3¢ 3 >

H D C 2 DC 2 2 2E 3 2 3¢ <

€ 3 2 3C 33 D I 2 2 3T 2C 3 IE I 2 3

2 2 2 DE 3¢ 3 > <

B 3K 2 > 2 D ZC 3

>

3¢ 2 2 2 3 B M D DE DE IC 2 3 B ¢

USED ON 6-002-
PART NUMBER 0695 0688 0713 0728 0730 0734

€ B BC € IC 3 3¢

€ 3 >€ 3 3 2 3 I 2 2 I 3¢ B

3 3 I 3 I I BC 2K D D 2 I 2 3 3

>3 2 BE 2 3 B D

I 3 DC € 3¢ D¢ I I 3 I I <

€ 2 D 2 B 26 B D€ I 3¢ 3 B DC 2 3 3 2

> >

3¢ 3¢ ¢ D€ ¢ 3¢ D¢ ¢

€ > 36 36 3 3¢ 3¢ I 2 2 2 3C D€

3 3E DC 3 I I I 3 D I 3¢ > 3¢ 3¢ 3

B¢ 3¢ 3 2 D€ 3 2 e

3 3 3 M 2 3 e D€ D€ 3¢ 3¢ D

D 3 I DC I I JE ZC I B 3 D 3C 3¢ >

> 3¢

TP7
S0mMA/DIV 2mS/OIY

H
B

b4
3
o
3o
a5
=
S
>
&

TP1S

1VIDIV 104S/DIV
13.8VDC

P17
10VIDIV 104SIOIV
1VDC

—~0v

TPS

SVIDIV 2mS/DIV

1.1VDC

TP4
2VIDIV 2mSIDIV
3VDC

P2
10VIDIV 10uS/DIV
31.4VDC

P14

SOVIDIV 10uSIDIV
8VDC

IM1035

TP3

1VIDIV 2mSIDIV
arz2voc

P9
SVIDIV 10uS/IDIV
86VOC



IM1035

GENERAL HOTES:  UNLESS OTHERWISE SPECIFIED
i

1. ALL RESISTORS 1/4W, 5%, VALUES IN OIMS.

2. ALL CAPACITOR VALUES 1y MICROFARADS. FOR CAPACITOR TYPES, SEE MOTE #9.
[ DENOTES 4101 PC CARD EDGE CONNECTOR,

4, )>-DENOTES CONHECTION TO OFF BOARD COMPONENTS.

S, REFEREICE DESIGNATIONS NOT USED: R113, R11S, R126

: ‘,‘, ' + T LAST REFERENCE DESIGNATION USED: RI33, C123

veaTicaLonve (9] A\ PROTECTIVE ARC GAPS ARE AN INTEGRAL PART OF PRINTED WIRE BOARD,
THE PWB CIRCUIT GROUNDS ARE BROUGHT OUT SEPARATELY TO PINS 1, 5 AND 10 OF
JI0L,  PWB CIRCUIT GROUNDS FOR PINS 1 AND S OF J101 ARE CONNECTED TO-
GETHER BY A JUMPER WIRE ON THE BOARD AND ARE CONNECTED TO CHASSIS GROUND
VIA A WIRE FROW E110.,
THE DATA DISPLAY UNIT IS CONMECTED TO THE SYSTEM GROUND THROUGH PINS 1
AND 10 OF J101, FOR NON-STANDARD GROUNDING TECHKIQUES REFER TO SECTION
2 OF THE SERVICE MANUAL,
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Tv-90/120 AC
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) Figure TC 90/120, AC Schematic
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PARTS LIST, TV 90/120 AC 2 IM1035
REF BBRC USED ON 6-002- REF USED ON 6-002- 3
SN DESCRIPTION PART NUMBER 069 0654 0714 0729 S DESCRIPTION PART NUMBER 0696 0654 0714 0729 . N =
Al INT CIRCUIT LAS-1515 1—025-&1&% : ; § i colL %8 '§ g 28
A2 BRIDGE RECTIFIER 1-021- o 3 2& o 3%
AO1  RES TRIN, 60K, VERT HOLD 10118006 X X X X 3 ‘@E%Of‘"ﬂﬁ o/ ggg;ggg X X xox ‘Y—E; Fza S22
02 RES TRIN, 20K, VERT LiN 1-011-805 X X X X on DERLECTION, TV 12074 IR o TR . . S g g
A0S RES TRIN, 2.5, VIDEO CENTER  1-011-8001 X X X X Ligp ** EFLECTION, e X x !k 3 2
1102 LINEARITY 1-06-038 X X X X
CAPACITOR, FIXED, uF UNLESS HOTED Loz L e % X .
o 33005 50V, E 02286 X X X X % 2
@ 100, 25V, E 1020 X X X X TRANSISTOR 33
101 10OPFE5E, 500V, DM 1-612-030 X X X X . SR
Gn ot o0, O o7 X x o X X G JE sy X X X X :
ClO5 224108 logv, MY vopayr X X KX 005 WPS-AGS 1058 X X XX
Clou 22408 100V, WY oz X XXX oy WIESSS 10515 X X X X
Qoo i, a0, € e f X x ox w2 LS8 X X KX
0wy 106 24124 M X X XX
€108 255 25V, € 1-012-130 X X X X 07 WPS-Uos 1-015-1159 £ox X
C109  .01£20%; 1000V, CD Lozzn XXX ; Qs BuO7 Los-pw XX XX
(10 .02:20%; 1000V, (D o2y X X
Gl . et 0. @ Loz X X X X RESISTOR, FIXED, CARBON, #5%; 1/4W UNLESS NOTED
Cl12 00224108, 630V, MY 1-02-22%% X X X X oL W W X X XX .
Cl13  ,0047£10%; 630V, MY 1-012-2279 X X X X RI02 100 70-16-0101 X X X X ]
Clly  ,02:£20%; 100v, CD 10-12-7209 X X X X 03 W 70-16-0470 X X X X %
Qs L osovE o221 X X XX RIOY 220, L/2W o225 X X X X g3
Q6 50 50V, € oz X X X X RIOS 820, L/2W 1-01-2268 X X X X 8
Cl17  .047110%; 250V, MY 1-012-2240 X X X X R106 470 70-16-0471 X X X X §
s 20, 25V, E 012219 X X X X A7 360 70-16-0%1 X X X X
€119 104105, loov, NY 01225 X X X X RI0B 100K 7-16-0106 X X X X
€120  .02420% 500V, €D 10207 X X X X R109 300, 1/2H 012 X X X X
2l S0 50V, E 1012215 X X X K RLI0 VAR, 250120%; CO VERT HGT 70-8-051 X X X X
02 02108 250V, PP 102229 X X X X Rl 125 1/W 010224 X X X X .
125 104108 100V, HY 102255 X K X X RIZ 15 /W 026 X X X X g
CI24  NOT USED RL3  NOT USED 233
AL 1.5K 1/20 01-2m % X X X £22
DIODE R1IS  woT useD 2 X 13
RIG 62K 0-16-068 X X X s
Rl s Hen F X X L my o ams ook, co BT AN 105435 X X ~
-021- RUS 30K L/2W 0125 X X X X
CRI02 13605 12410 X X XX Rls  aax e X % % %
CRIO3  1H3605 1elele X X X X o o N0 X K % X
CRIDG  IN3605 1-02-040 X XX X RI1 100K Joseoln X X X X
CRI0S 13605 1-ol-oao XX XX R122 VAR 2,59420%, €O FOC ADJ 1-01-5%6 X XK KX z
CRI0G 13605 1021040 X X X X B s 3
CRIO7 - 1ase0s eleo o xoxo XX mZy 510 70160501 X X X X 38
CR108 USED p2s K 70-16002 X X X X ]
CR109 113605 1-02-040 X K X X Rize  NOT USED g
CRII0  13280/8599 1-020-043 X X X X RIZZ  3.3K 706032 X X X X H
ALl 3053 10200858 X X X X e %K o002 X X X X
Rz 303 Loloss X X XX RS 3K 706032 X X X X
RIS 113280/8599 1020-0403 X XK X X B30 2410 W, W Lo X X % %
G4 3605 ek oxooxoox X RISL 3, /W, 0 Lo X X XX z
FUst RI32  1.2410%, 2N, W -3 X X X X &
RIS 6.8K 20-16-062 X X X X =38
FI01  M0T USED R34 NOT USED B2z
COMNECTORS RI35  NOT USED g
J102  CONMECTOR, & PIN MALE 10306 X X X X TRANSFORMER
4105 COMMECTOR, 4 PIN PALE 1-039-016 X X K X
JI04  CONAECTOR, 7 PIN WAL 10005 X X X X L A b
on HIGH VOLTAGE 6-003-0602 X X
TI01  HORIZ DRIVER Mol7-s02 X X KX
VRIOL  ZENER, IN75QA,' 12V 7150759 % X X
RISCELLANEOUS > -
& 3 3
. CRT SOCKET 022027 X X X X g g 2
ASSY PONER SUPPLY 6-00-05%0 X X X X z£8 3 I
ASSY JUMPER PLU 6-004-07%9 X X X X 34 2 o
SOCKET TRANSISTOR 102-0453 X X X X g g g

Figure 6-8 TV 90/120 AC Parts List, Waveform and Component Layout 6-10
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Section 7

SUPPLEMENT

7.1 GENERAL

We are continually striving to provide you with a service manual that represents
the units you have ordered. Because of printing and shipping requirements we
can't get these changes immediately in to the printed manuals. This section

will contain change information concerning the TV 50, 90, 120 data display models.

Each change supplement section will identify the model(s) affected by revision
level of the final assembly.

Section 1 through 6 represents the TV 50, TV 90 and TV 120 at the B revision
level. The revision level of your unit can be identified by the revision

letter following the unit model number on the serial number tag. The high
voltage transformer assembly, PWB assembly, power supply module and frame
assembly are also identified with a revision level. The revision level is noted
after the last four digits of the board assembly part number which is stamped

on the board.

7-1
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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\f\ailure
5. Failure occurred during:
Final Inspection Customer Installation Field Use
6. Personal Comment:

Customer

Address

Signed..

Date

Ball Electronic Display Division

P.O. 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. |f 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.

{F 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 inspecyon.

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.



