


















































































































































c. Isolate the cause of failure to a specific 
module (for example, to the CRT, a 
keyboard row, the flyback assembly, or 
the main circuit board). 

d. Replace the failed module or component 
and test by running the ADM 5 in the 
same mode of operation in which the 
failure occured. 

e. Record the symptoms, cause, 
troubleshooting procedure, and mode of 
repair for future reference. 

f. After warmup, the cursor should appear 
at its "home" position (over the first 
character position of the top character 
row), with no data in the unit. If it does 
not, enter data from the keyboard (with 
the HDXlFDX switch in the HDX 
position) and see if it appears on the 
screen. If it does not, proceed to check 
power supply voltages, intensity and 
contrast control settings, clock and 
display counter operation, monitor 
sweep drive signals, and monitor video 
and drive circuits, in that order. 

g. To verify operation of transmitter logic, 
simply see that data generated at the 
keyboard appears on the screen 
(HDX/FDX switch in the HDX position 
only!). This checks all transmitter logic 
except fortheinputNORgateat8B-4, the 
inverter at 7B-1O, and the driver at 9A-3. 
To check FDX operation, position the 
HDXlFDX switch in the FDX position, 
short pins 2 and 3 at connector J4, and 
type on the keyboard. Characters should 
appear on the CRT screen, if not, the logic 
board is suspect. 

5.4 ADJUSTMENTS 
All adjustments in the ADM 5 are associated 
with the CRT monitor. Either a Zenith or 
Samsung monitor may be provided in your 
ADM 5 (to determine which, lift the cover and 
the brand will be visible on the monitor). 
Troubleshooting and adjustment 
instructions are provided in Section 6 for 
Zenith and Samsung monitor assemblies. 
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5.5 REMOVING AND REPLACING 
MONITOR CRT AND SUB­
ASSEMBLIES 

WARNING I 
Be sure to discharge anode 
voltage to ground before 
attempting to remove any monitor 
subassembly or CRT. 

The monitor assembly is comprised of the 
CRT with its aluminum mounting ears, the 
flyback assembly, and the circuit board. 

5.5.1 Removing and Replacing CRT 
To remove the CRT, proceed as follows: 

a. Remove connector from the base of the 
CRT. 

b. Remove the anode connector from the 
right surfaces of the CRT. 

c. Using the appropriate tool loosen the 
metal clamp around the back ofthe yoke 
assembly. 

d. Disconnect yoke wires from the monitor 
control board. 

e. Using a 5/16" socket or wrench, loosen 
the clamps at both sides of the CRT 
frame until the clamps can be turned to 
clear the CRT frame. 

f. Grasping the CRT securely, lift it 
upwards and out of the ADM 5 cover and 
set it aside. 

g. Remove yoke assembly from neck of 
CRT. 

To install a new CRT, follow the preceding 
steps in reverse order. 

5.5.2 Removing and Replacing 
Flyback Assembly (not 
applicable to Samsung 
monitors) 

To remove the fly back assembly, proceed as 
follows: 
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a. Disconnect anode connector from CRT. 

b. Disconnect Molex connector that 
connects flyback assembly to the 
monitor control board. 

c. Using a 114" socket, loosen the two hex 
screws that clamp on flyback assembly 
to the monitor control board mounting 
plate. 

d. tift flyback assembly upwards until it 
clears the mounting plate, the remove 
assembly from the cover. 

To install a new flyback, follow the preceding 
steps in reverse order. 

5.5.3 Removing and Replacing 
Monitor Control Board 

To remove the monitor control board, proceed 
as follows: 

a. Disconnect all Molex connectors from 
the monitor control board. 

b. Remove the flyback assembly (if 
applicable), refer to the previous steps. 
(or remove mounting hardware). 

c. Slide the circuit board from the slots in 
the molded cover and remove. 

To install a new monitor control board, follow 
the preceding steps in reverse order. 

5.6 TROUBLESHOOTING THE 
MAIN CIRCUIT BOARD 

Troubleshooting of the main circuit board is 
based essentially on the principles outlined in 
Corrective Maintenance - that is, the 
technician must be equipped with suitable 
test equipment. With the ADM 5 cover 
opened, all components on the main circuit 
board are accessible to probes and other test 
devices. Components are generally identified 
on the board, but reference may be made to 
the component layout drawing, and the logic 
diagrams. Table 5.5 lists connectors on the 
board and defines all terminal assignments. 
Note: Component level troublshooting of 
main logic board should be done only by 
trained personnel. 

DP319 5-5 

5.7 REMOVING AND REPLACING 
THE MAIN CIRCUIT BOARD 

To remove the main circuit board, proceed as 
follows: 

a. Remove external cables from connectors 
J3 and J4 at the rear of the ADM 5. 

b. Remove all cable connectors from the 
upper surface of the circuit board. 

c. Lift circuit board straight upwards to 
clear the guide pins, then remove from 
the base. 

Note that there are no fasteners to hold the 
circuit board, which is kept in place by the two 
steel guide pins and the closed cover. Replace 
the circuit board by performing removal 
procedures in reverse order. 

5.8 REMOVING AND REPLACING 
KEY SWITCH CONTACTS 

The tools required to remove the key switch 
contacts from the keyboard are: 

soldering iron (low temperature) 
wicking device 
short-nosed needle-nose pliers with 
serrated jaws 

The procedure is as follows: 

a. Remove the solder from the contact 
(dewick) with a low-heat soldering iron so 
as not to damage circuit pads. The 
contacts will protrude about 1132" 
beyond the back of the logic board. Make 
sure that the contacts are completely free 
of any solder by moving them with the 
needle-nosed pliers; the contacts should 
move freely. 

b. Tum the board over so that the keyboard 
IS up. 

c. Remove the key top whose contacts need 
to be replaced. 

d. Use your fingers to apply upwards 
pressure to the unsoldered contacts, and 
push the key retaining tangs inward 
with the needle-nosed pliers. The key will 
pop free of its mounting bracket. 

e. Place the new key assembly into the 



mounting plate, pushing downward until 
the key retaining tangs snap into 
position; tum board over and solder 
contacts. 

f. Replace key top. 

Table 5-5. Main Circuit Board Connector Terminals 

CONNECTOR/SYMBOL PIN SIGNAL 

RS232 Interface (J6) 1 Equipment Ground 

2 Transmit Data (BA) 

3 Receive Data (BB) 

4 Request to Send (CA) 

5 Clear to Send (CB) 

6 Data Set Ready (CC) 

7 Ground 

8 Carrier Detect (CF) 

9, 10 (not used) 

11 Secondary Transmit Data (SA) 

12 Secondary Receive Data (SB) 

13 -16 (not used) 

17,24 Current Loop Transmitter 

20 Data Terminal Ready (CD) 

18-22 (not used) 

23,25 Current Loop Receiver 

RS232 Extension (J4) 1 Equipment Ground 

2 Transmit Data (BA) 

3 Receive Data (BB) . 
4 Request to Send (CA) 

5 Clear to Send (CB) 

6 Data Set Ready (CC) 

7 Ground 

8 Carrier Detect (CF) 

9, 10 (not used) 

11 Secondary Transmit Data (SA) 

12 Secondary Receive Data (SB) 

13 -19 (not used) 

20 Data Terminal Ready (CD) 
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Table 5-5. Main Circuit Board Connector Terminals (continued) 

CONNECTOR/SYMBOL PIN SIGNAL 

Low-Voltage AC Power (J5) 1,2 Input to +5V DC rectifier 

3 Input to 15V DC rectifier 

4 Ground 

Monitor Low-Voltage 1,2 I nput to + 15V DC rectifier 

AC Power (J 1 ) 3,4,5 Ground 

Monitor Interface (J2) 1 Ground 

2 Vertical drive 

3 Video 

5 Horizontal drive 

6 Ground 

9 +15 V.D.C. 

10 Ground 
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SECTION VI 
REFERENCE DRAWINGS 

6.1 REFERENCE DRAWINGS 
The reference drawings required for serviCing 
the ADM 5 Video Display Terminal are 
included in numerical sequence in this 
section. These drawings include the 
schematics, wiring diagrams, and 
miscellaneous reference drawings, as listed 
below. Assembly drawings and parts list are 
contained in Illustrated Parts Catalog DP-
719. 

Drawing Title 

Family Tree 

Wiring Diagram 

. Schematic, Main 
Logic Board 

Configuration Control 
Switch Setting 

Zenith Monitor 

Samsung Monitor 

DP319 

ADM 5 Assembly 

132324, Rev. A 

132327, Rev. A 

132322, Rev. E 

132329, Rev. B 
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~ 13A4,384,8A3) ~ ~~K 
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8EPAGE 18831 
I 

CR4 ~-- ROW24 13D3) 
CR3~ 

UI14 
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3Q ~ OATA3 (683) 
4Q 12 DAIA4 
5Q OATA5 
6Q 
7Q 
8Q 

LS374 

5.IIC 
12821 LC, 

l- C44 

LS.8 

6 

ce031 STRCLR ~'~rl itL U31 
(201) CC8. • CK 
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~ •• I 

17C41 CLEAR3 

13B21 CR. 
(2031 CC8IA 

I3A21m ~~ 
(2031 CC8, ---!....~ 
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18B21 EsC2 
8 LS .. 
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8 
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3 

1m 

DATAl 
16831~ 
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4 
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15 
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U32 
:> 8 OCLOO (8041 
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L! 
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4 
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A QA 
8 Q8 

C LSI61 QC 
II 
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7 LO CRY 

II 
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t 
lS2. 5 U42 U41 

(8031 START ~6 __ 9~8. LFI 
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(4C31 90FLO LS2T 1.':.,~.!.JIJ4Rl 
BORROW (304) t - I" f- -->!-!. 

GATED 9rl --!!...j_ 
(101) I.S32 
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O~ 

BORROW 

LS.8 

UP 
ON 

U81 

A QA~ 9 QB 2 
C QC 6 
- __ 1 

LS.8 

LSI1I4 2 
U23 l5" 

18C I) XClK 4 U71i 

A 1(304) LoROWEN ~6 
LS32 I 
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I ROW CONTROL I 
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(2031 CC81A (8C21 FORSPAC -1!.l /r-=---=':=; 

LSI8 LS32 

+5V 

un 
(1021 ~ ~ '\.J.!. 

(IICII Xi:OAI)' ~ 
LSI2 

I 12 Ull 
R4 READ INC ---.n '- 13 1NCCUR 

6 6.IK 5 U25 ~ U92 
lor----.. 4 

(4AII OVRFLO ~ 80fLO 8KSP ~ 
r - - - - - - -, LSII2 (3811 (6811 ~ 
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I ~2 I AiJfON[ II 41>UP U69 
I ON I I II 3A U86 9 II II 15 ON 3 
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... (683) OATA3 3 18 YI 4 112 I II LO CRY ~ 
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(60IlHliiZ~ ,,6 ffiI'''"'LSII 5 I'C4 I7C4)ClEAR4 .J--
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(3821 CRI 
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(3821 tR2 
(3C)1 OC3 
(3821 CR3 
(3C)1 OC4 
(382) CR4 

(382) CR, 

(3C31 DC' 

(3C II DC I 
(UI) RC I 
(3C I) OC2 
(281) RC2 
(3CII OC3 
(281) RC3 
(3CI) OC4 
(281) RC4 

• (2811 RC' 

(3C3) DCJ 

r • 
4 oJ . 
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U19 
9 f'...._8 +6V 

5 ~ SUIAIW 15C2) 
1:lIlZI :it.LLINt. 

~ R32 AI II 
6 81 5 4 LS'4 13 5.IK 

3 A2 12 ....!- SUM2W (5C2) (5831 SUM3R &- A I I I ~ SU ... 3RS I MEIATST 
2 15831 SUM345R --=- 81 (5C2) 15C3) Sillljif 1JIl 1 U95 12 UI13 

14 :~ U64 I3 13 SU ... 3W (583) SUlA4R -t A2 12 ....L- II 8 '131 ) 
15 LS283 , 12 r--:-7- 82 ,.....!.!...t ./ ~ 

12 83 I' 131 )-!-!- SUM34W r----14- A3 Uo48 I3 ,H- 15A3) SUMSR ~ )LS51 LS.B 
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2 
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5 
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6 
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28 
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LS32 15C II SU ... " WS SUM4RS II 3A Y2 5 LS32 
38 (582) 
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LS86 LS'" LS32 
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2 I' 
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A3 I3 ,...-.. 6 ~ 4A Y3 
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12 A4 I4 r1!- U44 U5111 -~ S Y4 ..lL SELLINE 
II • LSlll8 13.---.. P 
1 84 9 SUlA5R 121 II SU ... 345R 1503) G (5C2,502) 2 
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LSl2 (5CI) LINEI 3 18 UB2 -= 5 2A Y I I-~-

(5CI) LINE2 6 28 
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5 
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6 
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14 

3B 903,904) _ 
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SU"'''R (502) 

(o4C II We3 
13 
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LS86 LS'4 
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9u3,'liJ4, 
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9D3,9))4) 
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~ 
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N 
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9U3.'liJ.i ; 
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IB 903 ,~ll"; 
MA6 (ge3, 'Jr.4, 
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"0 
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..A 

CD 

~ 
CD 

D 

I 
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1\ 

+I 

B 
I 

AI 

4 

+5V 

R28 
5.IK 

J 

113U) GATE ~ 
HlVI:'IIJIIIS 

88 DESCRIPriON DATE I AH'I,Ovr 0 

1488 [fiTENrIONPoRT] 1662) 1li!-=u--
(All 

HOX/FOX 
S2 

~~ .... 16~~0~FF~,~ ____________ ~ 

113A2) ON :~ VDATA 

16C3) COLUMN4 ~I UI42 12 RVIOEO 18C4) 
(683) OATA4 13 16C3) COLUMNI 

1682) m 

18851 

OFF=HOX 
ON=FOX 

~ 
88 I 3 RCVOATA 

(683) DATA a ~ A 
1683) DATAl 3 8 
(683) OATA7 C UI24 

LSI38 

ENLTCH 
I 

13021 

2.IRI 
~R815 

RR71r 

RR6 T 
"t.Lt.1Yt." 'I RRSI8 

UI21 
1/2 
16'2 

.. I 
RRO 

SFO 

+&VOLTS ~VSS 

.Qvoo 

-12VOLTS .". 2 VGG 

BAUOCLK ~RCC 
1148 II 

IN8 

IN7 

IN6 

INS 

ILINK) R4 U21 1fi"0 W" L CONTROL-
CA4) -~ +5V 3 UI25 DECODE (68:4) 

(6C1) COLUloINiI Q- _ 
(601) OATA4A 4 6 EPAGE 1884) . LS2T LS,4 

.,.,..,. S UI "' (682) .. "I LS21 I6C!) "fiiiliiiIT 16AI '--~ 
OA TAU 6C1' .r - - ESC 1111'" I 

lfiC3) ~Q-! UI42 602' lsn 11181 

lfiOIl DATA4A: 6 RINTDF (804) OATA4 ~o!i UIII 

1682) iii LS21 168U ~_ VT (50:14) 

8 UI,3 (682) YXJ l -~1 1'191 
~-I'CTRL :;-
I 8..:1 D=-CHAR"204) (682)m 13 UIUI 

,---+-.:1:0 ) 17 DEL IIC3) 
---if 2. I.C3) COLUIoIN L$71 I 71' I 

(68l1t OA fA4 U Ilil1 
(682) Xi! 6 Cft 14841 

t--+--+-I--.:a--:-L-=;;27 1,"01 

2 U 11117 

COLUMN' IfiC2,15C4) 
COLUMN I (6C2,6A2) 
COLUMN2 16C3,605) 
COLUIoIN3 16021 
COLUMN4 (6C3) 
COLUIoINIl 16C3,fiO!1 

COLUIoIN1 I6C2) 

I~ 
I I~ CK 

01 
III 

1304 ,4H'" I 

LS.2 

16C1) COLUWl5 ~I UI25 . 
lfi851 OATA4 123 12 ELINE 18A!) 

16B ---x LS27 
21 X 4 8 UI42 

16C1) COLUMN2 ~ . 
1601) OATAU :~ RINTOH cae4, 

(682) 1iIT LS27 
(&e!) liiiliiiiiJ 

t I ~ )12. LF 13CII 

(682) XX2 rTJd L~i77 'IIA) 

I 11104 UI26 

I 131 02 
LSI73 1l4111t. I - I. OATA7 14A4,6C4,IIB4-J U92 
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'. I' 1, II ~ OATA6 (4UI Q2' t I I tElal ~)"7 8 

OATA6 14A4,6C4.9A4) 
~---- OATA6 1385,483,fiC4,9A41 Q!I .. 

LS"4 

UI.6 
DATA4 16C21 12 LS42 

112021 lNfERP 13 0 

14 C 

I .. 111 ~A4. (30I,385,6C3,682:
5 

: 
6C2,602,483,983,15C4) 

, .. • I OATA3 1301,383,483, 
883) 

I ~ OATA2 1383,51H,4C'3,9A31 

. . --. 8Ur' , .. C~I 

(682) iii! L;;, IIil81 

II UII;' 

iff I6C2,602) OATA4 r-- - ~I~ ) 8 - 8EL ITO;!, 
6 ~x~ (682,6021 (6831 ~ l:i;>7 ,.,m TC2, 
S-- X~ (6C2,6021 4 U'M8 12A41 
.... - iX4 I6AI,6C3,I6C41 a " 
~- XX3 (6C2. IIIC4) ~+- ~ ) " UNLOCK 
~ ~ (6C2) 1fi lS;>( 113(2) 
I XXI (682,602) 16821 II Uljl8 ISO~."El 

m 1682,6C11 ~" )-8 
9 - LOCK 

lS27 ( \.~C;» 
2 UU'8 (SI=I"F) 

.. _____ I'~ ) I;> CLR 5Cfl:l 
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J7C41 -
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IK 
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t II 4~lS~76 
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C 

LS113, 8 
non I6A4.1182,1204) ! _. 111111) 

II UIII 
ERASm 

12 

i.~ I. JSIl 
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18BI) .. L-..) 19 

DR I OAT AROY LS.8 CC6 
orn~ORR 

C6A21 

T04 ,103. I~---------'I 
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II 
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(682) iX4 ~S27 II'CI 
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D 
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I 
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CD 

~ 

~. 

~V 
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RlVI~IUN~ 
DESCRIPTION DATE I APf'1I0VI[, 

- -, 

: to J -f ----... !- -; i - - -,3 . 

RI7C I 
22K I 
, --.I 
4 

Ui811 8EL 12 I REAO 15A3,IC2,982,IIII,1202,1203,1104) 

+.1 C5 
2.2 

CU 
33 
'tin 
IIV 

+l5V (7C4) ~ 

RII 
6.IK I tln 

3SV 

~A un Q 13 

(6103) HIGH4 +4:J 8101174123 r:- mmTl CLONLY) Q 4 '='.ISEC LC 
":" 

~ 1302,6102, 
7C2,1102) 

(281) RC' 

(2103) 61EN ----t 

.. CLEAR2 (203) CCI'A 

LSI4 (41011 

J" imiK!N0 
ot4iV 

5.IK 

LSII 
LS86 (210') RC24/.1 ~ 
U27 

• 

13 

9 

4 VORV 

REAO 1403,IIC4,1I04,1104) 

GATEO 8EL (381) 

[ VERTICAL DRIVE I 
+5V 

R2111 
IK 

.12 
~ ('103, (281) RC2 • ~ 

703,103,183,182, 
102,1683,1682) 

CLEAR3 1283,IC4,6A4,981,I282, 

LSI6 1- rttO II 1 u_[; ] Vofij-Vi 

(7C4) CLEAR I 

-rl:.6 

U33 12CI,12C4,1204,148I,1404) 

LSI4 

~ (282,2C2,2C4, 
2C4,202,481, 

IICI,16A4,1683, 
12103,7102) 11004,1002, 

1184) 

- CLEAR 118C3) 
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(2101) RCI 10111 
AI un (2811 RC2 
102 

LSIS K (281) ReI 
103 (28 II Re4 
10)8 U8 6 
10"8 10=8 7 
A<B 10<8 

13B2) eRI 8111 
(382) eR2 81 
(3B2) eRI 82 
(382) eR .. 83 

U96 

b (382) ~ 2 LoweD 

CIOII START 
(281) RC, LS86 

(8102) 

J Q 
UII 
C CCI 

LSI~16 
K Q 

12C3) 
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+l5V 
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~ HORJVE 

LSIII8 

I H~RlZONT AL DRIVE I 
II 
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13 

AI 
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II 8. 
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I 82 
83 
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LST4 

IJ 
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(4102) les 13 AI un (4CI) lei 
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(4CII le2 
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10)8 10)8 ..!. 
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5 
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3 
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7 
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PIIO.I.ITAI' UGIND SIZE I FSCM NO, I DWG NO lilt 

liCE" AI IIIAY BE OTHElWIIE AUTHOIIIED ., CONTI.C'. THlil 

~:c'~'::l' ~rs':.:&E~:'CI~~~~S ~:.:~m~Pl:~ O:J:t~ ~~~L~~ 98438 
.E.P~""CED, CO.'ID. 01 USED fOR THE IIIANUfACTURI 01 SALI Of ~":'.L""':':==_~ _______ 'r--: ___ .J... 

___________________________________ ~iroJII.:T!!!H' '.Tul WITHOUT •• ,TTEN "."ISSION. 

o 

c 

.-
~ 

C\I 
C\I ,., 
N ,., 

~ 
IB 

I 
A 



o 
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CD 

cp 
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(6AII ClRSCRN~ 
(11B31 KEYClR ~-l 

(8C31 
(8B21 

(2031 
(3C I I 

16021 RVloEO 
(6e21 RINTOF 
(6C21 RINTON 

(2C31 HIGHI 

(2021 DC I 

lS2T 

~ 

IS 

6 

START (3C I I 

START 

I ~lE~~ 13A II SETERA 

(2031 CC8lfA 

(B83) EScT~ 
(8A41 (8921 ESC2 ~ 

lSlI8 

oATA8 (9B41 

(1203) CCINH 
(8CII )(ClK ~ 
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(80 I I E'RAsL1N II '" ERASLIN 
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ERASEF 1881 ERASEfl 12 ~ ERASlIN 18C3) 
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17021 REAO THRE 

LS" IUU) LS18 
(2C21 CC7 

1702t REAO 
(2BI) RC2 

(702) REilJ 
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SERVICE MANUAL 

DT2. 
D12 SERIES DATA DISPLAY TERMINALS 

ZENITH RADIO CORPORATION 
1000 MILWAUKEE A~UE, GLENVIEW, IlliNOIS 60025 



PRODUCT SAFETY SERVICING GUIDELINES 
FOR ZENITH DATA DISPLAY TERMINALS 

CAUTION: No modification of any circuit should be at­
tempted. Service work should be performed only after you 
are thoroughly familiar with all of the following safety 
checks and servicing gUidelines. To do otherwise in­
creases the risk of potential hazards and injury to the user. 

SAFETY CHECKS 
After the original service problem has been corrected, a 
check should be made of the following: 

SUBJECT: FIRE & SHOCK HAZARD 
1. Be sure that all components are positioned in such a 

way to avoid possibility of adjacent component· shorts. 
This is especially important on those chassis which are 
transported to and from the repair shop. 

2. Never release a repair unless all protective devices 
such as insulators, barriers, covers, shields, strain re­
liefs, and other hardware have been reinstalled per orig­
inal design. 

3. Soldering must be inspected to uncover possible cold 
solder joints, frayed leads, damaged insulation, solder 
splashes or sharp solder pOints. Be certain to remove 
all100s8 foreign material. 

4. Check "across-the-line" capacitor (if used) and other 
components for physical evidence of damage or deteri­
oration and replace if necessary. Follow original layout, 
lead length and dress. 

5. No lead or component should touch a resistor rated at 1 
watt or more. Lead tension around protruding metal sur­
faces must be avoided. 

8. All critical components (shaded on the schematic 
diagram and parts lists) such as: fuses, flameproof re­
Sistors, capacitors, etc., must be replaced with exact 
Zenith types. Do not use replacement components oth­
er than those specified or make unrecommended circuit 
modifications. 

7. After re-assembly of the terminal always perform an AC 
leakage test on all exposed metallic parts of the cabinet 
and screws to be sure the terminal is safe to operate 
without danger of electrical shock. DO NOT USE A LINE 
ISOLATION TRANSFORMER DURING THIS TEST. Use 
an AC voltmeter having 5000 ohms per volt or more sen­
sitivity in the following manner: Connect a 1500 ohm 10 
watt resistor (63-10401-76), paralleled by a 0.15 mfd., 
150V AC type capacitor (22-4384) between a known good 
earth ground (water pipe. conduit, etc.) and the ex­
posed metallic parts, one at a time. Measure the AC 
voltage across the combination 1500 ohm resistor and 
0.15 mfd. capacitor. Reverse the AC plug and repeat AC 
voltage measurements for each exposed metallic part. 
Voltage measured must not exceed 0.75 volts RMS. 
This corresponds to 0.5 milliamp AC. Any value exceed­
ing this limit constitutes a potential shock hazard and 
must be corrected immediately. 
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SUBJECT: IMPLOSION PROTECTION 
1. All Zenith picture tubes are equipped with an Integral 

Implosion protection system, but care should be taken 
to avoid damage during installation. Avoid scratching 
the tube. 

2. Use only Zenith replacement tubes. 

SUBJECT: X-RADIATION 
1. Be sure procedures and instructions to al\ service 

per~onnel cover the Subj~ct of X-radiation. The only po­
tential source of X-rays IS the picture tube. However, 
this tube does not emit X-rays when the HV is at the fac­
tory-specified level. It is only when the HV is excessive 
that X-radiation can be generated. The basic precaution 
which must be exercised is to keep the HV at the facto­
ry-recommended level. Refer to the X-ray Precaution 
Label which is located inside each terminal for the cor­
rect high voltage. The proper value is also given in the 
schematic diagram. Operation at higher voltages may 
cause a failur~ of the picture tube or high voltage supply 
and, also, under certain circumstances, may produce 
radiation in excess of desirable levels. 

2. Only Zenith-specified CRT anode connectors must be 
used. 

3. It is essential that the serviceman has available at all 
times an accurate high voltage meter. The calibration of 
this meter should be Checked periodically against a re­
ference standard. 

4. When the high voltage circuitry is operating properly 
there is no possibility of an X-radiation problem. Every 
time a chaSSIS is serviced, the brightness should be run 
up and down while monitoring the high voltage with a 
meter to be certain that the high voltage does not ex­
ceed the specified value and that it is regulating correct­
ly. We suggest that you and your service organization 
review test procedures so that vOltage regulation is al­
ways checked as a standard serviCing procedure, and 
that the reason for this prudent routine be clearly under­
stood by everyone. 

5. When trouble shooting and making test measurements 
in a terminal with a problem of excessive high voltage, 
do not operate the chaSSIS longer than is necessary to 
locate the cause of exceSSive voltage. 

IMPORTANT NOTE: DAG GROUNDING. 
Each unit provides for grounding of the main P.C. Board 
and CRT socket board to the dag of the CRT through the 
dag grounding spring. 

The ground wires are connected to the shell bond or 
T-band through a terminal lug. Upon installing the Video 
Display in a terminal, this grounding procedure should be 
followed to provide adequate high voltage filtering and arc 
protection. ThiS espeCially pertains to mounting the video 
display as a kit version. 

CAUTION 
NO WORK SHOULD BE ATTEMPTED ON 
ANY EXPOSED MONITOR CHASSIS BY 

ANYONE NOT FAMILIAR WITH SERVICING 
PROCEDURES AND PRECAUTIONS. 



GENERAL INFORMATION 
This service manual Introduces the Zenith 012 series of 
Video Displays. The series Includes three basIc form:!: the 
D12-PF which IS complete with power supply and frame. 
the D12-NF without power supply. the D12-NK in kit form 
which comes without frame or power supply. 

The 012 series incorporate precision CRT's which provide 
uniformity of display and controlled spot size and geom­
etry. The display may be operated from a standard 15 volt 
D.C. supply (or optional 12 V.D.C.) or from 120 volts A.C. 

Input and output connections for the displays are made 
through a 10 pin edge connector on the main circuit board. 
Provision has been made for an optional remote bright­
ness control. Schematic reference numbers are printed on 

the CirCUit board to aid In the location and Identification of 
components for servIcing. 

Vertical and horizontal linearity IS maintained Within speci­
fications Without the use of linearity controls or adjustable 
devices. Excellent vertical linearity is assured by the ex­
tenSive use of current feedback and horizontal linearity is 
achieved with a fixed saturable reactor. 

Vertical and horizontal deflection systems sustain scan 
even in the absence or interruptIon of synchronizing sig­
nals. Vertical and horizontal synchronization is automatic 
and stable throughout the entire specified operating fre­
quency range. 

SPECIFICATIONS 
CATHOOE RAY TUBE 

12" diagonal measure, 900 deflection, 12.SKV nominal 
high voltage at 5010' A. beam current. Available with 
bonded anti-reflective face plate option. P4 phosphor is 
standard and other EIA phosphors are available. 

NOMINAL DISPlAY AREA 
51 sq. in. defined by a rectangle 8 1/2" x 6" centered on 
the CRT. (Other display dimensions optional.) 

INPUT SIGNALS (m LEVEL) 
HORIZONTAL 

4 to 4010' sec. duration (positive going standard). 
VERTICAL 

SO to 250010' sec. duration (negative going standard). 
VIOEO 

1 .OV to 2.SV pop (internal or customer supplied 500n 
contast control for higher input levels). 
Positive polarity for white characters. (Other polarities 
are available for horizontal and vertical sync.) 

POWER SUPPLY 
120V-.:I:. 10% or 240V ±. 10% 
(customer strappable) 47 to 63 Hz .. or 
15V DC at 800 mao max .• or 
12V DC at 1100 mao max. 

. BRIGHTNESS CONTROL 
Internal or Customer supplied 100 Kn potentiometer (ac­
ceSSible at pinS 2.3 and 4 of edge connector). 

INTERCONNECT TO CUSTOMER SYSTEM 
Via standard 10-pin edge connector. 

VIKING "25V 10S 11-2 
AMP "225-21031-101 
CINCH "250-10-30-170 

RESOLUTION 
900 vertical lines minimum at center of display and 700 ver­
ticallines at the corners. Pulse rise time less than 20 nano­
seconds. for 30V rise at CRT. BandWidth IS Within 3db from 
10 Hz. to 18 MHz. 

GEOMETRY 
NOTE: Measurements made With an Input of 1.0-2.5V pop 

and With the display adlusted to 6" hlghx81fz" Wide. 
VERTICAL 
a. Height of display at left Side shall be Within ±. 2.0 per­

cent of height at right Side. 
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b. Top and bottom pincushion or barrel shall be within 
± 1.25% of the average height. 

HORIZONTAL 
a. Width of display at top shall be within ±2.5% of the 

width at bottom. 
b. Side pincushion or barrel shall be within ± 1.0% of 

the average width. 

UNEARITY 
No character shall vary in width or height by more than 
± 1 0% of the average width or height of all the characters 
in a row or column respectively. No specific character 
shail vary in width or height more than ± 10% of an 
adjacent character. 

SYNCHRONIZATION 
HORIZONTAL 

1S.75:t 0.5KHz. 
18.60 :!: 0.5KHz. (OptIonal) 

Horizontal Blanking 
9.0/10 sec. min. 

Horizontal Phasing Control 
11.0 /10 sec. nominal range 

VERTICAL 
47 to 63 Hz. 

VERTICAL RETRACE TIME 
8501o'sec. max. 

STORAGE 
55· C. max. with bonded anti-reflective facepl~te. 
65° C. max. for plain faced CRT·s. 

ENVIRONMENT 
Operating temperature 

55· max. (free air temperature of display electronics). 
Altitude 

40.000 ft. + storage & shipment. 
10.000 ft. max. operating. 

WEIGHT 
11.5 Ibs. max. Without optional power supply. 
13.Slbs. max. With opt:onal power supply. 
9.0 Ibs. max. Without frame. 



THEORY OF OPERATION 

POWER SUPPLY 

Power Transformer TX201 is designed for use with 
120V or 240V A.C. source. The secondary provides 
power to bridge rectifier (CR501, CR502. CR503 and 
CR504). The positive output of the bridge rectifier 
(junction of CR503 and CR504). forms the raw B+ 
supply ( ,.. 20VDC). 

Voltage regulation is accomplished in the negative 
leg of the power supply through a feedback network 
consisting of transistors OX501 and OX502 and their 
associated circuitry. The emitter voltage of OX501 is 
maintained by diodes CR505. CR506 and CR507. The 
base voltage is provided by potentiometer RX506. 

If B+ increases. diodes CR50S. CR506 and CRS07 
will draw more current to maintain the emitter volt­
age of OX501. Additionally. the voltage developed 
across RXS06 will increase. resulting in a higher pos­
itive voltage at the base of OXS01 which will result in 
less conduction. This reduces the base current of 
OX502 since OX501 provides the emitter I base cur­
rent path for OX502. When OX502 conducts less. the 
voltage drop across OS02 is increased thus lowering 
B+. 

If B+ decreases. diodes CRSOS. CRS06 and CR507 
will reduce conduction to maintain the emitter volt­
age of OX501. Additionally, the base voltage provid­
ed by RX506 will decrease. Less voltage on the base 
of OX501 will cause it to increase conduction, result­
ing in a greater emitter I base current flow in .OX502. 
With this condition the voltage drop for 0502 is less 
and B+ is increased. 

HORIZONTAL 

The low-level horizontal section, which consists of 
transistors 0101 and 0102 (and associated circuitry), 
functions as a variable time delay monostable multi­
vibrator. The input trigger for this Circuit is provided 
by the horizontal drive pulse. The pulse is injected 
into the base or emitter (for eitheJ positive or nega­
tive pulse respectively) of 0101 through injection 
network C101, C111, R101, R110 and CR101. By vary­
ing the recovery time of the multivibrator, potentiom­
eter A104 adjusts video information position (with re­
spect to raster scan). Output of the monostable mul­
tivibrator, derived at the collector of 0102, is injected 
through a coupling network consisting of C110 and 
CR103. The resulting "Lock" signal is rereceived by 
one side of a precision astable multivibrator at the 
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emitter of 0103. The astable multivibrator circuit is 
completed through 0104 and associated circuitry. 
This circuit will act as a free running oscillator until 
the "Lock" signal is received from the previous 
stage. Once locked. an output pulse is formed at the 
emitter of 0104 which is then D.C. coupled to the 
base of the horizontal driver transistor, 010S. 

Remainder of the horizontal circuit is straightfor­
ward. Features to be noted are: Width and Linearity 
Coils LX 102 and LX 101 in series with the 'yoke 
(TX202). Linearity is fixed and an adjustable coil is 
provided for width. The linearity coil has a magnetic­
ally biased core which makes the inductance of the 
coil dependent upon its current. Pincushion and ge­
ometric corrections are made at the factory by the 
addition of rubber magnets around the plastic ring of 
the yoke. D.C. operation of 12 volts is accomplished 
by the (optional) addition of a boost circuit at the hor­
izontal sweep transformer. 

VERTICAL 

The vertical circuit includes an oscillator consisting of 
transistors 0301 and 0302 and aSSOCiated circuitry. 
Amplification is provided by transistors 0303 and 
0304 with the emitter of 0304 feeding the base of the 
vertical driver 0305. The vertical output tranSistors. 
0306 and 0307 are wired in the standard push-pull 
configuration. TranSistor 0308 doubles B+ during 
retrace, maintaining less than 800 JJ. sec. of retrace 
time. 

VIDEO 

The video amplifier circuit consists of transistors 
0401 and 0402 and associated circuitry. The circuit 
comprises a cascode amplifier which is triggered by 
a positive pulse at pin 8 of the edge connector. Upon 
receiving the input pulse, conduction is initiated and 
the collector voltage of 0402 is lowered. Amplifica­
tion of low frequency voltage gain is fixed by the ra­
tio of R407 and R408. Gain is maintained to 18 MHz 
by the bandwidth enhancing components R406, 
C403, and L401. Resistors R402 and R403 provide 
bias for the amplifier. 

The collector output of 0401 is D.C. coupled to the 
cathode of the C.R.T. through resistor R201. Raster 
cut-off is adjusted with the brightness control R114 
which is connected to G1 of the C.R.T. 
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ADJUSTMENT PROCEDURES FOR 012 VIDEO DISPLAY 

1. External power is applied to the monitor through an AC line cord or a 4 pin molex connector. The unit is wired for 
120 VAC 50/60 Hz operation. (240 VAC 50/60 Hz optional) 

2. INPUT SIGNALS: Input signals are connected to the display board through a 10 pin edge connector. 

Component Side of DI.play Board 

en en en ....a > 
Q en en en ~ 

....aN ....a w w w -c- -c w Q 
Z Z z;: za.. ZW z+ 0 Z ::) 1-- O~ a: a: w 511> ::) 1-0 I--c 1--0 %% %....a %1- Na: wO Q a: a: 0 a: S2 S2 S2 a: Q 1-> :; wQ a: 
C!J x'" C!J a: a: a: 0 w- > 

CD CD CD % ii 

2 3 4 5 e 7 8 9 10 -Optional 

A. Horizontal drive signal - 15750Hz ± 500Hz, 18,800Hz ± 500Hz 

2.5v 
to 

5.5v 

Oy 

4.0 "sec. i- to _ 

40 "sec. 

B. Video drive signal 

1.0y 
to 

2.5v 

Oy 

At a horizontal frequency of 15.7KHZ the video drive signal should start 11 microseconds .:1:.5" sec. after the 
leading edge of horizontal sync, and 900 microseconds or greater after the leading edge of vertical sync. 

C. Vertical drive signal- 47Hz to 83Hz 
2.5v ,--------------, 
to 

5.5v 

Ov 

50!,sec. 
to 

2500!,sec. 



Should the video drive level exceed the 2.5 volts specified. an external contrast control 
must be provided. The video drive signal is connected to the top end of the 500n pot. the 
bottom end is grounded and the wiper arm connects to the video input of the edge 
connector as shown. 

VIDEO 
SIGNAL 

5QOohm 

CONTRAST 
CONTROL 

(EXTERNAL) 

TO PIN 8 OF 
EDGE CONNECTOR 

3. Once power Is applied to the display and tl1e input signals connectecl, adjust the 
brightness control until the edges of the raster are visible. 

4. Depending on the requirements for height and width of the video presentation, the 
vertical size control and width coil should be adjusted accordingly. 

S. The power supply board also has a control to adjust the regulated B+ of the monitor to 
+ 15V. Check for proper adjustment. 

6. Adjust the phase control to center the video information within the raster. (The contrast 
control may have to be adjusted to obtain a display of the video information.) 

7. Adjust brightness control for visual cutoff of the raster. 

8. Adjust external contrast control for desired luminance. 

9. Adjust focus c,ontrol for best possible overall focus. 

IMPORTANT NOTE: DAG GROUNDING. 

Each unit provides for grounding of the main P.C. Board and CRT socket board to the dag 
of the CRT through the dag grounding spring. 

The ground wires are connected to the shell bond or T-band through a terminal lug. Upon 
installing the Video Display in a termiAal, this grounding procedure should be followed to 
provide adequate high voltage filtering and arc protection. This especially pertains to 
mounting the video display as a kit version. 
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SECTION I. SPEC I FICAT! ONS 

.-\. Ca thode Ray Tube (12 ZB) 

1. Size : 12 inch diagonal. 

2. Deflection angle 

3. Glass area : 74 square inches. 

4. Implosion protection : Tension band with mounting lugs. 

5. Phosphor : P4 

6. Anode voltage Approx. 11. 5KV 

7. Display size 8.3/8"(H) x 5.3/4"(V) 

8. Face : Direct etched. 

B. Electrical characteristics 

1. Video 

2. Horizontal 

3. Vertical 

CUSTOMER CODE DEVICE 

: TTL positive goin~ pulse(4.0Vp-p=1.5V) 

Input impedancR:~ore than 3.3Kohms shunted 
by 60PF. 

Rise and fall time: 35nano-seconds or less. 

Video bandwidth: l8MHZ 

: TTL positivI? going pulse(4.0Vp-p=1.5V) 

Input impedance ~ore than 4700hms shunted 
by 40PF. 

pulse width: 22 to 30 micro-seconds at 16.2KHZ 
18 to 24 micro-seconds at 19.2KHZ 

Scan frequency: 19.2+ 0.5KHZ 
16.2+ 0.5KHZ by changing a 
jumper(JPR1B to JPRIC) 

Retrace time: Approx. 7.5micro- seconds. 

TTL ne~ative going pulse(4.0Vp-p=1.5V) 

input imp~dance ~ore than 3.3Kohms shunted 
by 40PF 

pulse width:5 to 1000 micro-seconds. 

Scan frequency : 47 to 63 HZ 

Retrace time: 926 micro-seconds. 
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4. Power 15VDC+O.2V/O.8AMP or less nominal 

• Note Refer to timing chart figure 1. 

C. Plcture quality 

1. Resolution : 900TV lines at center. 
800TV lines at corners at 40 footlambert. 

2. Geometric distortion: The outside dots of all outside rows and 
columns shall fall within the area defined b> 
t.he space between the two rectangles shown if 
FIG 6. ThlS aliKnment shall fulfill the 

Pincushioni~barreling.parallelogram and 
lrapezoidal distortion requirements of the 
monitor display area. 

3. Horizontal line:\rity: Less than 10~ lor adjacent characters. 
Less t rae 20(~ [or any two charac ters on the 
~ntire di~nlav field. 

4. Vertical linearity : Same as tor horizontal linearity. 

5. Display capability : 80 characters per row. 24 rows. 

D. Controls 

1. Brightness : Internal. 

2. Contrast : External (User will supply external 
control volume and wire) 

3. Vertical hold : Internal. 

4. Vertical height : Internal. 

5. Vertical linearity : Internal. 

6. Horizontal width : Intern31. 

7. Horizontal linearity: Internal. 

8. Focus-stat-ic : Internal. 

E. Environmental 

1. operating temperature:+50 c through +55 0 C 

2. Storage temperature :-35uC through +60 0 C 

F. Weight 

1. Ki t form : Appl'ox. 4 K~ 
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G. Input slgnal connection 
I 

1 · ........... Ground(H.D return. power return) 

2 · ........... Not Applicable 

3 · ........... Not Applicable 

4 · ........... Not Applicable 

5 · ........... ARC ground. 

6 · ........... Horizontal input. 

7 · ........... 15V DC • 

8 · ........... Video input. 

1:9 · ........... Vertical input. 

· ........... Ground(V.D return, video return) 

I 

H. Input connector 

Board edge connector 

• Viking # 2VK 105/1-2 

• Amphenol ~ 225-21031-101 

• Hirose. CR8E-20DA-3.96E 

• Or equivalent 

I. Others 

All components are capable of meeting UL,C5A and DHEW 

requirement. 
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SECTION II. SERVICE INFOR~tATION 

A. ADJllSTMENTS 

1. BRIGHTNESS 

Normally, the monitor will be used to display alphanumeric or 
other black and white information. Moreover. the video polarity 
is usually white characters on a black background. 

The internal brightness control should be adjusted at a point 
where the white rast~r is just extinguished. The CRT will then 
be at its cutoff point. and a maximum contrast ratio can be 
obtained when a video signal is applied. 

2. VIDEO CONTRAST 

Q201 is designed to operate linearly where a +2.SV signal is 
applied to its base. This control, or a fixed resistor,should 
be adjusted for a typical signal level of +2.SV peak-to-peak 
when measured at the video input terminal of the printed circuit 
board edge connector. 

In all cases, the output DC impedance of the video signal source 
must be SOOohms, or less. 

3. VERTICAL ADJUSTMENTS 

There is a slight interaction among the vertical frequency. 
height, and linearity controls. A change in the height of the 
picture may affect linearity. 

a. Set the vertical-hold control. R302 near the mechanical 
center of its rotation. 

b. Adjust the vertical linearity control, R306 for best vertical 
linearity. 

c. Adjust the vertical height control.R304 for desired height 

d. Readjus' the vertical hold contrul.R302 until the picture 
"lucks" on vertical sync. 

e. Recheck height and linearity. and readjust if necessary. 

f. Slight readjustment of vertical hold control. R302. may be 
required if the picture "rolls" up or down after a power 
OFF/ON sequence. 
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4. HORIZONTAL ADJUSTIIENTS 

Raster width is affected by :1 combin:1tlon ·of the DC power 
supply. horizontal width coil L402 and the horizontal linearity 
coil L403. 

a. Horizontal linearity. 

When character width variation is observed in characters of 
one row, turn the core of adjustor L403 so that character 
widths should become uniform. 

b. Horizontal width. 

Adjust horizontal width by turning the core of L402 with :1 
plastic hexdriver for the desired width. 

c. Readjust horizontal linearity and width coil, for proper width. 

d. Observe final horizontal linearity and width, and touch up either 
adjustment if needed. 
The raster should be properly locked and centered when the 
horizontal drive signal adjustments (described in steps a-d 
above) have been completed. 

S. DEFLECTION YOKE ASSEMBLY ADJUSTl1ENTS 

a. Raster centering 

If the raster is not properly centered, it may be repositioned 
by rotating the ring magnets behind the deflection yoke. 

The ring magnets should not be used to offset the raster from 
its nominal center position because it would degrade the 
resolution of the display. 

If the picture is tilted. rotate the entire yoke. 

b. Geometric corrections 

The magnets on the yoke assembly shall be polarized so as to 
provide adjustment of pin-cushion, barreling and other ~eometric 
deformities by Simply rotating the magnets until the desired 
display is-achieved. Readjust if necessary. 

6. FOCUS ADUSTMENT 

Although the focus control, RSOB,does not have a lar~e effect on 
focus bec·ause of the CRT gun-assembly construction. It provides 
some adjustment for maintaining the best overall display focus. 
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SECTION Ill. TROUBLESHOOTI~G FOR RESPECTIYE SY~IPTOMS 

A. ~o Raster 

1. Turn the internal brightness control clockwise fully. 

If" raster appears : Good 

If raster does not appear ~o good. To next check. 

2. Is CRT heater on? 

It is not on Check CRT.heater voltage.power supply circuit 
and CRT socket for normality. 

I t is on : Proceed to next check item. 

3. Check high voltage by high-voltage voltmeter. 

High voltage is not obtained : 

Check of flyback transformer T402. Check of collector pulse of 
Q404. check of base pulse of Q404, check of collector and 
base waveforms of Q403, check of input HO. 

High voltage is obtained To next check item. 

4. Check respective CRT electrode voltages for normality with a 
multi-tester. 

G2: 3S0Y - 450Y 

G4: -lOOY - +400Y 

Gl: -lOOY - +20Y 

K 0 - +SOY 

When voltages of G2 and G4 are not obtained: 

Check of CR50l, CRS03. CSOI. C503. R501. RS03.RS05. R507 

R508. R~Oq.and T402. 

Voltage of GI is not obtained : 

Check of CR502. CR503. C502. CS03. C504. R502. R506, R5l0 

R51l. £502 and T402. 

Voltage of K is not obtain~d : 

Chpck of CR502. C502. R204. R206.£501. and T402 

YoltageF of G2. G4. GI. and K are normal: 

CRT is faulty Replace CRT. 
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B. Only one rast~r line appears in horizontal direction. 

Check of deflection yoke vertical coil 
When deflection yoke vertical coil is shorted or opened. 
deflection yoke is faulty and should be replaced. When 
30-50 OHMS. the coil is good. 

C. Only one raster line appears 1n vertical direction 

Wire breakdown or deflection yoke horizontal coil or L402, L403, 
or C413 open. 

D. Raster is deformed abnormally. 
Rare shorting of deflection yoke coil. replace deflection yoke. 

E. Raster runs abnormally as if winding or excessive picture 
fluctuation is caused . 

. Check by measurement that ripples of power supply 1s less 
than 10mV p-p. when ripples are normal. check to determine 
whether there is any such source that causes alternating 
magnetic field near the unit. 

F. When power is turned off, spot remains. 

Check C502, C503, and CRT for deterioration. 

G. Brightness range is abnormal. 

Deterioration of CR503. C503. or CRT, Check of voltage of G2. 
Check of heater voltage. 
Cbeck of Q201. and E501. check of R203.R204. R205, and 
check of CR502. and C502 

H. Raster size is small and picture is abnormally bright (high voltage 
is :tbnormally high.). 

Check of C409, and C410. Check of T402 

I. Vertical synchronization is not achieved. 

Check of \-0. Check of C301. C302. CR301. R301. R302. and U30l 

J. Rast~r position is deviated relative to CRT face. 

Turn deflection yoke centering magnet so that raster should be 
pOSitioned at center. 

K. Picture or characters do not appear. contrast is unachievable. 

Check of Q201 and associated components. Check of input signal. 
Check of CRT. 
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HORIZONTAL. 
DRIVE 

HORIZONTAL. 

IL.ANKING 

VERTICAL. 
DRIVE 

VERTICAL. 
IL.ANKING 

SECTION IV FIGURES 

TIMING CHART 

~I.~--------------- H 

AT HORIZONTAL. DIRECT DRIVE 

H. 11200 Hz 

V. 80 Hz 

V RETRACE TIME- 828,.Sec. 

J ~ __ -----,"--I -
HIGH 

L.OW 

11-24,aSec. 

42 "S.c. 
al 

HORIZONTAL. 
BL.ANKING TIME 

t- V -\ 

lJ Lf r'- 'OOO.S" 

16. TIIIS.c. ·1 
~. -~~ 

~ -I-
1234"S.C. 

V·E RTICAL. 
BL.ANKING TiME 

-I 
1 S.4I11Sec. 

( FIG. I ) 

HIGH 

L.OW 

HIGH 

L.OW 

HIGH 

L.OW 
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L. Picture or ch~racters are displayed but inclined. 

Untighten clamp screw on deflection yoke. Rectify the 
inclination by turning the entire deflection yoke. 

M. Fine noises appear is the picture and characters shiver. 

Check high-voltage portion for leakage. 
Check connectors for complete contact. 
Check FBT for wire breakdown. 

N. It takes long for picture to appear (more than 15 seconds.) 

Service life of CRT has reached. Replace CRT. 

O. Sync noise not related with input data appears in picture. 

Check ground1ag Wire for poor contact. VIDEO grounding for 
incompleteness, input signal for normality, and power supply 
return for incompleteness. 

P. Picture appears and disappears alternately. 

Check of input signal. Check of card edge connector. Check of 
video circuit for poor soldering. Check of CRT socket. 

Q. Horizontal linearity 1s not achieved. 

Check of L403. C4l3. and Q404 

R. Vertical linearity is not achieved. 

Check of R305,. R306. R307. C304. C305. and U301 

S. Focus ing is not achievable. 

Check of voltages G2 and G4. Readjustment of R508. 
Check of high voltage. Check of CR50l, R50l, C501, R503,a~d ~509 
When all above items are normal. CRT is faulty and should be 
replaced. 

Note : Refer to voltage waveformsCFigure I.> 
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HORIZONTAL 
DRIVE 

HORIZONTAL 

BLANKING 

VERTICAL 

DRIVE 

VERTICAL 

BLANKING 

AT HORIZONTAL DIRECT DRIVE 
TIMING CHART Ha 16200 Hz 

Va 60 Hz 
V RETRACE TIME II S26"Sec. 

I- H 1 

J I 
HIGH 

LOW 

22'" 30~Sec. 
6I.7.,Sec. 

HIGH 

LOW 

0.5 "Sec. S.5"sec. • 52.2 "Sec . 

HORIZONTAL 
BLANKWG TIME 

I~·~-------------------V ------------------·~I 

lJ Lr~~~ 
16.7 ",Sec. ·1 

'23."Sec. • 
15 .• ",Sec . 

VERTICAL 
BLANKING TIME 

(FIG.2) 
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VOLTAGE WAVEFORMS 

111111111111 -
--' __ .6-____ -'-_ 0 V 

Q 201 ( COLLECTOR) Q 403 (COLLECTOR) 

,,--'SOY 

1 ~-9V 

~ k-.,v 
--~------~~---ov ov 

Q 404(COLLECTOR) PIN I OF U301 

16V I 
---13V 

~ 7V 

...... '" -........ 2V 
OV 

PIN 4 OF U301 . PINe OF U301 

ov 
I ---3V 

- I- 260 uSec. 
-'SV 

__ -.J .... ___ ............ _ OV 

PIN3 OF U30' 

---------0 V 
P'N 9 OF U301 

-v------lJ. -2.3 V 1/1 07

v

V , y - lJ rr- 0 .7V 

- '.ev_--It.-____ --E;LL __ 0 V 
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(FIG.4) 
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HEIGHT 

PC BOARD ASSY DIMENSIONS 

I. 7.5 .1 

INCH 
(mm) 

~rl ____ (6_3_5_'-=1:!-~·~------(-II-C-5-)--~=·~!:='6:i"I~ 
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1
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""l"§ NlI~ 050-01-003 Ni'" .,.; § .,.;,IZ) I~ '~ 
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i 1 lI'IiCii-.1 -::"" IQ 

~...i-__ ...., ~ ---o~-,"--":';f.::*!- fIt. _,... 

n r-, I + 
1.5 3.55 1.7 I 75 

(38 I) (~O 2) (432) , (I~ I) , 

( COMPONENT SIDE VIEW ) 

"';=-
,... 3" I~/ - H V CaDI. "r-

II 
II 

2.1"--:::I::::~--- r--...J ~-..., 
2 I I 

I I ,...-------, 
I I,.J I 
I ~ __ J I ,...--, r---, ,..._J I, I r-J I 

I L ___ ........ _J 1_ : I 

~----' I----~. 

~I 

(FRONT SIDE VIEW) 

(FIG.5) 
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l'1eclzanical Outt,."e. MECHANICAL DIMENSION ~"1I1elZsiolf itt. ~~. 

PIAl CONYECTlOAl 

1911.2.1 
CF 00'7 - f)1200 - f 
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QJSTOMER CODE DEVICE 

( FIG.6) 
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12 U MONITOR DISPLAY AREA 

-r-r-----------------------, 

8.30 
MAX. 

-~~-~-----------------------------~ 
L 

I 
-0.10 

CUSTOMER CODE DEVICE 

5.80 
MAX. 

(FIG.7 ) 
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PART NUMBER 

916030 

919020 

919018 

919019 

902525 

OESCR I PT I ON 

Mon i tor control board assy 
SAMSUNG. (when ordering this 
board, please note if board is for 
the AOM32 or not, The MCB for the 
32 must have an extra long cabde 
to monitor installed.) 

TUBE, std crt Samsung 

TUBE, Green crt, Samsung 

YOKE Assy, Samsung 

Magnet, ring type (for yoke) 

QTY 

1 

AIR 

LOCATION 

see breakdown 

THE ABOVE PARTS ARE FOR THE SAMSUNG MONITOR ASSY ONLY! 

132509-003 

132509-004 

Mon i tor Assy, wh i te (std) Samsung 

Mon i tor Assy, Green Samsung 



ASSY 916030 MONITOR CONTROL BOARD ASSY, SAMSUNG 

PART NUMBER DESCR I PT I ON QTY LOCATION 

905355 Cap l00uf 25V Electro 2 Cl03,412 

9OS045 Cap 680pf 50V Ceramic 1 C201 

905435 Cap O.OOluf 50V mylar 1 C301 

905434 Cap 0.15uf l00V mylar C302 

805022 Cap O.luf l00V mylar 4 C304, 305, 
306,309 

905046 Cap 22pf 50V Ceramic 1 C306 

90530S Cap l000uf 16V Electro 2 C307,411 

905365 Cap 47uf 16V Electro 2 C3OS,40S 

905436 Cap O.Oluf l00V Mylar 1 C407 

905716 Cap O.Oluf 400V Poly 1 C409 

905717 Cap O.022uf 400V poly C410 

905366 Cap 16uf 63V bi-polar 1 C413 

90571S Cap 0.047uf 630V poly 1 e501 

905367 Cap 220uf SOV Electro 1 CS02 

905437 Cap O.Oluf 200V mylar 1 CS03 

905368 Cap 3.3uf 50V electro CS04 

905719 Cap O.Oluf 630V poly 1 C505 

908033 Diode IN60FM Germanium 1 CR301 

SOS52, Diode U06, Si I icon 2 CR402,403 

8OS022 Diode 1N4007 Silicon 1 C~501 

9OS034 Diode 1N4003 Si I icon 1 CRS02 

9OS011 Diode 1N4004 Si I icon 1 CR503 

917039 Coil, Horiz width HW-l60 1 L402 

917040 Coil, Horiz Lineari ty DL-2S4 1 L403 

910030 Trans 2N2219 1 Q201 

910530 Trans KCS100S 1 Q403 

910510 Trans BU407 1 Q404 

913025 IC TDA1170 1 U301 

916029 FI yback Transf. output TMF-l10 1 T402 

916988 Transformer tHor; z 0 r; ve 1 T401 



ASSY 916030 cont. MONITOR CONTROL BOARD ASSY, SAMSUNG 

PART NUM3ER OESCr:tIPTION QTY LOCATION 

128533-330 FS Res 33 ohm 5~ tw R201 

128533-470 FS Res 47 ohm 5$ tw 1 R203 

903719 Res 680 ohm 5~ tw 1 R204 

128533-104 FS Res lOOK ohm 5% tw 2 ~30e,205 

128533-101 FS ~es 100 ohm 5% tw 5 R206,408, 
410,501,503 

1~e:33-154 FS ~es lSOK ohm 5~ iw 2 n~01,303 

~1036 Res lOOK ohm ~C~ 1w VAR 2 ~3C2,304 . 
S03050 Res 330K ohm 5% tw car-b straight R305 

901037 Res 200K ohm ~ lw VAR 1 R306 

128533-393 FS Res 39K ohm 5~ iw 1 R307 

903044 Res 3.3 ohm 5~ iw 1 R309 

903033 Res 56K ohm 5~ iw 2 R310,311 

903051 Res 470K ohm 5~ iw carob straight 1 R312 

128533-683 FS Res 68K ohm 5~ iw 1 R313 

903052 Res 2.2 ohm 5~ iw 1 R314 

903053 Res 1 ohm 5~ iw . 1 R411 

903559 Res 82 ohm 5~ iw 1 R412 

903613 Res 0.5 ohm 5~ lw metal oxide 1 R413 

128533-333 FS Res 33K ohm 5~ iw 1 RS02 

901038 Res 5M ohm 2~ 5w VAR 1 R508 

128533-224 FS Res 220K ohm 5~ *w 1 R509 

901035 Res lOOK ohm ~ 2w VAR 1 R510 

128533-473 FS Res 47K ohm 5~ iw 1 R511 

129472-390 Res 39 ohm 5~ 1w metal oxide 1 RS04 

128533-472 FS Res 4.7K ohm S~ iw 2 R505,507 

128533-102 FS Res 1K ohm 5~ tw R506 
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APPENDIX 

OPERATORS 
QUICK REFERENCE 

CHARTS 



ASCII CONTROL CODE CHART 
87 0 0 0 0 1 1 1 1 

86 0 0 1 1 0 0 1 1 

IITS 85 0 1 0 1 0 1 0 1 

CONTROL NUMBERS UPPER CASE LOWER CASE 
.. B3 B2 Bl SYMBOLS 

0 :III .0 10 1110 1211 1.0 110 

0 0 0 0 NUL DLE SP 0 @ p , p 
0 o 10 II 211 l2 30 .. .0 .. 50 10 10 • 10 112 
I 21 ., II 101 121 ,., III 

0 0 0 1 SOH DC1 I 1 A Q a qll3 I I II I? " :J:I 31 .. ., .51 ., 81 17 7' 
2 n .2 12 la:I 122 '.2 lIZ 

0 0 1 0 STX DC2 " 2 B R b r 
2 212 lin JoI :J:I 50 .2 • 52 12 12 .72 II. 
3 23 G 13 la:I 123 IG 113 

0 0 1 1 ETX DC3 # 3 C S c S 
3 3 13 II 22 31:J:1 51 G 17 53 13 13 • 73 115 

• 2. .. .. lOA 12 • '" I .. 

0 1 0 0 EOT DC4 $ 4 D T d t 
• • I. 211 2. 31:14 52 M • 54 .. .. 100 7. III 
5 25 .. II 101 125 I. 1111 

0 1 0 1 ENQ NAK 0/0 5 E U • U 
5 5 15 21 l5 37 31 53 • • 51 • • 10' 75 117 

• 21 .. II 101 121 I. I. 
0 1 1 0 ACK SYN & 6 F V f 'I 

• • II 
n 31 31 31 54 .. 10 .. • II la:I ,. II' 

7 27 .7 .7 107 12'7 ,.7 ,.7 

0 1 1 1 BEL ETB 
, 

7 G W 
87 9 W 

7 7 I? 23 2'7 31 37 .. .7 71 57 17 1a:1 77 III 
10 -30 50 70 110 130 150 110 

1 0 0 0 BS CAN ( 8 H X h X 
• • II 

2. 21 .0 31 51 .. 7251 a 68 lOA 71 1211 
II TAl 31 51 71 III 131 151 171 

1 0 0 1 HT EM ) 9 I Y i y 
9 · " 25 21 ., 31 57 .. 13 51 • 61 101 71 '" 12 • 32 52 72 "2 132 152 172 

1 0 1 0 LF SUB * · J Z J z · A 10 IA 21 2A .2 lA .. ... 7. ~A 10 ...... 101 iA In 
13 t 33 5.1 73 "3 133 153 173 

1 0 1 1 VT ESC + · K r k 
{ 123 

, 
• " " 27 21 G 31 51 •• 75S1 II iii! 107 71 ,. _ l4 

54 7. II. 1:14 '54 Il. 

1 1 0 0 FF FS < L \ I I , I 
C 12 IC ,. :zc M :II: 10 4C 71 51: .. , I1C 101 ?C. I:M 
15 liT" 31 51 75 "1 131 lIS 175 

1 1 0 1 CR GS - ..130 
- M ] m } ," -

0 13 10 29 20 II ~ " 50 13 10 1111 
II 31 "OUE 51 ,. "1 131 lSi I,. 

1 1 1 0 SO RS • > N " n "'" E 14 11 30 2Ii .. 31 ., • 7ISI! .. iii 110 71 '" 17 37 57 77 117 137 157 177 

1 1 1 1 SI US / ? 0 0 
IlUaOUT - IDILI , II .F 31 2F • 7 3F 13 .F 71 SF • IF 111 7F 12'7 

LEGEND 
-a a - LSI CUIISOII CONTIIOL COOl BS ASCII __ .. -. . _ ..... 
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OPERATORS QUICK REFERENCE CHART OF 
CONTROL AND OPERATORS CODES 

CONTROL CODe HEX 
FROM HOST FROM KEYBOARD CODE OPERATION 

ETX ICTRL Ic I 03 Secondary channel line turnaround codes for 202 Modem 
operation (From Host Only) 

EOT 1~!RbIQ 04 

ENQ IHERE IS 05 Initiates ID message when Answerback Option is installed 

ICTRLIG 
. 

BEL 07 Sounds audible beep in Video Display Unit 

BS I - 08 Backspace 

HT I TAB I 09 Tab· No local operation (From Host Only) 

LF I ~ I OA Line Feed 

VT 
I t I OB Upline 

FF 
I I OC Forward Space -

CR I RETURN I OD Retum 

SO ICTRLIN I OE With 54 in GT position, enables gated EXTENSION port and 
passes CRTL N through the EXTENSION port 

With 54 in LK position, unlocks keyboard (From Host Only) 

SI ICTRLIO I OF With 54 in GT position, disables gated EXTENSION port and 
passes CTRL 0 through the EXTENSION port 

With 54 in LK position, locks keyboard 

SUB ISHIFTICLEAR I 1A Clelrs Screen 

ESC IESC I 1B Lead in for ESC sequences 

RS IHOME I 1E Homes Cursor 

£SCT IERASE LINE I 54 Starting with cursor position, III charactltrs in the line are 
erased and replaced with spaces. 

ESCY IERASE PAGE I 59 Starting with cursor position Ind continuing to end of page, 
III charactltrs are erased and replaced with spaces. 

ESC ( I ESC I( I 28 Restores standard intensity • 

ESC) IESCI) I 29 Sets reduced intltnsity • 

ESCG I ESC IG I 47 Sets reverse video or restores standard video Ind passes 
ESC G tnrou\ti the EXTENSION port when switch 54 
is in the GT (gatltd) position 

. ~ESE TWO VISUAL ATTRIBUTES MAY BE USED IN COMBINATION 

A·2 DP319 



ASCII CODES 

I ESC II:!] I ~PACE I 
IT] 
0 
rn 
rn 
rn 
rn 
CJ 
lI1 
OJ 
[!) 
G 
Q 
G 
Q 
f1] 
[Q] 
m 
III 
rn rn 
rn 
[§J 
ill 
[[) 
II] 

[ill)[!] III 

DP319 

OPERATORS QUICK REFERENCE CHART 
OF ABSOLUTE CURSOR POSITIONS 

rROwIlcOLl 
Keys Used: I EsclG~ ~ 

POSITION POSITION 

ROW COL ASCII CODES ROW COL ASCII CODES 

rm;lElOJ IEScl0 m 1 1 28 
2 2 g] 29 [[] 
3 3 GJ 30 [!] 
4 4 ~ 31 ill 
5 5 II] 32 II] 
6 6 [!) 33 [[] 
7 7 [!] 34 IS] 
8 8 (!] 35 rn 
9 9 ~ 36 0 

10 10 [[] 37 [d 
11 11 [I] 38 (] 
12 12 III 39 m 
13 13 rID 40 m 
14 14 [ill 41 [SJ 
15 15 rn 42· rn 
16 16 rn 43 [!] 
17 17 [K] 44 rn 
18 18 [I) 4S rn 
19 19 lID 46 (E] 
20 20 []J 47 ill 
21 21 IID 48 I)J 
22 22 m 49 II] 
23 23 (]] 50 OJ 
24 24 rn 51 r:ml 

2S • rn 52 ~ 
26 III 53 I ESC I [!] [9] 
27 ~0 [[J S4 

A-3/4 

POSITION 

ROW COL 

55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 

72 
73 
74 
75 
76 
77 
78 
79 
80 



ADM 5 Dumb Terminal® 
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Drawing Package 

Contents 
Schematic Diagram. . . . . . . . . . . . . . . . . . . . . . . . . . .. 132322 
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4 3 .. llran-I ~ I I ,.-' -
REvISIONS 

IIOIICIH !,: SHT ZONE LTR DESCRIPflON I OAT[ APPR:lVED DCJ cLie 
A ~ ....... ~e- P'~ Q::.NISSI '.':"t "v,,?_ 

~r 
~.s, II • .. ·fI~ ~':" ... 1 .. -

S IU'.JV ChI "/~ 90 . , ............ t:i:lii .t.~ ." ,-1 ..... 
ROI CNTRL I Rct-4 ,...... CUlIOR POI. C IAlt:T.? /)!jJ"/' 94 ."",. .. .... , T',,~ . .r:J. -:. • I D 1 OC'-4 

OUEcr ~1iiIOVf SCE SUEET 4 ~ Iii!EVISIONS StfJ HORlZ 
ec, lIEN ccn I I I-- r- IlEIIT f-VIImf cur II IIUO 

DOr CHTR CCIIA COLWH CHTIII. I-- I-r, 
awl CHTII SH4 'C'-4 

~ I-- I- 11fT 
LIIC CHTR I I-- I-- ~ lIOII CNTII IIC.-4 

~ 10- 10- Oao C .. 
• li! 

CUll_ 
CC'-1' - LCCLI( CCI , 
LC'-. 
DC-I 

IIQ 

I IlUIlEIIt 11[_' 
ADDIl lIN 

~-
!lCV DATA DATA 1-1 ... " 

CHTIILDECGDI 11 T 
c -- DOlT f-o ERASLIN. 

[5C' CHII'D • 
I rJ IMID !lATE DCI IRITPLI A" -

UN r cr ~ 
IRHPLI i .. 

1It1. SHI fllEAO t . 
J XIiIT OAT,.. IIJX REfREStf ut:1I H TIIANI DATA I 101) __ 

RS2JZ/CL [ XOAlA 1-1' [ C~ • oarA auss IIIIlU IIN.[lS OTHEIIIIIE SPtCU 1[011 Sill UNI lit I. I IHII I 
I. ~CIR PRINTED IIIIIH8 10AIIO !JIJ2I-I. AI" 112320. lAUDCLII t~x .. • .t1 L (11IlUIlIJ OEflHEI HElllDEClIIAL AOOII[lI • 

U •• CAPACITOR VALU£. AIlE IN IIICR.AIIAOI. 

~{ 
INTERfACE ca, L---.. CHAII PAOli 

CNTIIL - VIDEO OIIIIIE • IIOIIlTOIl •• 1IE'~1T0Il VALUEI AIlE IN _'. IS, 114 •• 
IItli. OCJ ATTII. LOGIC VIDlO 

•• I'IIUIX DEVICE TY"E 11TH T4. 

~h 
CLI( IlWI'U I T4L1111 .SHI .. . r •• DrYICE DESIIINAfION IHDICArE. LOCATION. 

IlWI'UI UIS - KE' [NCCO£ r. DrYICE POIER PINS AREI L....- a CONTROL ICC 1-1' XUIOAIIO 
'OIl I. PIN -1' 'GNOI. I. , .. " B IIDOI[ K£Y I ICCIIA-TA KRCLI( 'OIl I. PIN -a IGNOI. II I .. " AUTO lW'ur UCEN Stfll 
'OIl 18 PIN -I I IlNO I , I. , .. " It:El'tR REpUT 

Stfll " FOIl 14 PIN -II lIND', a. ,.,,, . IHII , 
'OIl .... ONLY - 1'IINDI. 11-121. ,41.,11. " 

e. lAIr I'It[f[R[NCE DEllIINATlON USEDI 
c .... /cR-II IJ-T 111-1 .... , I .... 1"'-1 ~'-I. 

' .. lUI. eft" .... IIIL·"'OT LlS£D. 

IQ aWoJSeD ClI~Te.'5, 

- 1-'5000 ,.hSa(I, • .3~,~) ,hl.~".~.4) 
L~~ &l1~~(le.ls) L~. "'Z9(~.".4)Lhoz(b,.z.ll) ~ . 
LOS%? 1.J4~( •• 9,""") "'''.51. iJ.4o(~z,S)(I~.IZ.II) 

-sD5'(Jlzzfl,%)('~ .?:,,~., ... /J~""'''. 1-101 ~/I!I ~IC\ 17'l··· .... )v~ 
UNLESS OTHERWISE CONTR NO. I 

lSl 
LEAR SIEGLER, INC. 

SPECIFIED' 
Oq -:=.~, '''-Z~·.40 I DA r A pRODue r 5 DI':IS'ON 

DIM. IN INCHES 
CliK _' iJ~'''/.h/';J 

ANAHEIM e-'lIFOR'" .. 91~t}) 

TOLERANCES: 
h.l OSCff C /. ___ "'~.:'. 

SCHEMATIC DIAGRAM. - u.O] I' r 50": A - 13.560 OLi 3Z300 ENGR " , 
r.EU ~~Sy 'JSWON 

HhOJO 
PIlOJ .~ : ' .. , ' , - ~ !I-· .... ADM5 

D~H Al4GL'S .05' . 
tiC Appue""o', ~::l . to' ,./.·1 ..... 

'1I0'IIU,., UGlr.D APPD 

~~EI ~;4;~ 
DWGNO 

rr" Itcl" " .... , 8. onUIWISE AurttOttlllO al CONfIlAC' 'HIS' 
132322 [ ",,,\,,~GS .. "':) S"C;tICUIO:,1 _AI H'i ''''J,rllty Of U ..... SI.GUIf 

I~: all( 'UuIO 1:0. \Ulet (",,:\11.)(:.[( .:.PfO SH' .... "or II ;,;oPD 
11".0('111(10 (O'lfO 0" l'UD 'OR , .. IE " ... ·'UfACrUI' 01 SALI o' 

s.:AlE NONE IS"Hr , OF " f"~ \r"IIlAlU~ V."Hour WAI"P" ,. .. ·.!lSSIO" . 



D 

c 

B 

A 

1111>01-2 3 2 1 
REVISIONS I BASIC OSC ILLATOR I CLK (102, 9B I, IICZ" 

IIBZ) 

I DOT COUNTER I DESCRIPTION DAT[ APPROVED 

Ull CII U31 
• I 13 

Hl4 

R2T 

".PF Hlf4 

R21 

,1( lie 
YI 

L...--_--1 D J-----J 

Hl4 

IO.1I14WCZ r_------------. 
+5V 

! Cl ·Ul4 
~~~--------------------~l~CIC 

A QA OCI 
8 QI DCI 1'404,8C4) 
C LSIII QC OC2 18Bl,8C21 
o QO ~=--.- OCI 12C4,2C2,TAZ, 

r--~:--- R1J IlC2) 

cca, 1384, lO CRY tB','C2 •• IC3 •• IC4) 
ENP ~v 
ENT 

lS'4 lC3,IlC2, 
U33 IISAS.'fill,I!SC3) 

.l .2 HIGHI 
12ClI 

CC8.A 13A4,lC4,404, 

RZ4 
lie '.,n 

.... 51TNS 
CHARACTER POSITION COUNTER 
DIVIDE BY .6 . ...-T9.24"'255 

R2. 
IK 

T02,8A2,8C4, r-:-II~--------"""- HIGH2 (212,2A2,383,lCl, 
WRClIC 803,'2A4,804) .2 S • ·304,4A',481,15CI, 
118Cl) 0 Q 1llIJ 1205,'05) 'SA4,.SBll 

LSI. (USED ON •• U2. CL 
ANSERBACK OPT) 1202).DCS C .-::L 

CCT 15Al, TAl, T82, lST4 I '.1 ~ 
105,'104,1103,'104) R ~ 

DC5. (2UJ 

(1C4.1I1.202.2B4) HIGHI ----=Cc:::Zc:::3--+ 
~ •• I 

Cl US2 ITcn nrm __ -' .1 4 

~~~--4~-~i>CK 

4-+-~Cl USI 
'--+-+--=-t> CIC t----------------_--=2'-i 0 S Q IS lCCll( 1284.411,9C2, 

1104.11031 
DCS 
(202) 

12U).HIGHI 

A QA A QA 1-7:;-;-- CC4 lfi82,TAl,TIlI 
8 QB t-:-:'---, I QB CCS lfi82,TAl) (Zcn CCI 
C LIlli QC o QO 
LO CRY I-'-'~-h 

C LSIt .. QC U31 CCI 1582,SA3,TAII 
o QO 5 I 9 efT ITCl.I02) 
LO CRY un 

ENP 
EN' 

'--='"'----?--t-:-:-t ENp LSI. 0=-1 __ ~ 1284) 
ENT 

CCI IIIAl. 
TAZ.TBI) 

1"5111 

12CI) HIGH2 

LS2. 

U21 
C 

lST4 • 
R~ ~ IIAZ,II(2) 

• 
CHARACTER ROW COUNTER 
11HZ "'-21/6'HZ "'31.4 

(2CZJ lr-TI--+----------------' CHARACTER LINE COUNTER 
COUNTS RASTER ,a9/11 

U41 
(2AIJ RCIS : 
(281 J RC. --'"'-_ 

Cl UI31 
CIC 

QA 
Q8 
QC 

o LSIII QO 

»''--'=:..:.;.;.=-----=,(! lO CRY 

" ENp 

(2A2) lC3 -.--:-:::~_ 
(282) lC' 

HIGH3 
UCll 

ENT 

4 RS 
3 5.IK I,EN (TU) 

RUT 5 2 

17Cl) nrm --t--t----------------------, 

Cl U41 
~--=~CK '4 

A QA 

lU (2A4. 

8 QB 13 
C QC 12 
o l~ III QO ~I:-I +-_ 
lO CRY IS 
ENf' 
ENT 

t82) ~------------~--~~ 
(2CI) HIGH2 --+-' 

A QA 
8 Q8 

6 ~lSIlI ac 
QO 

lO CRY 
ENp 
ENT 

(7CI) ell"SWITCH ~>-S:-_--__ -~I-=I-t..:U::.:2. 
OI'EN- '"HZ:I -= a;"IS2 12BI I RCI I: p=.8 _____ -=':::; • .::.S..:.;TO:::P __ --' 

CLOSED-511HZ"" 
LS,4 

13 U44 
(281) RC3 12 ~I:....I------__ -+_ RC24/31 
CZB I) RC. LSII I Te2,9BZ. 

I6D41 

LSII '------ RCI e!l84,TB4,2U) 

StU fSC .... NO DWG NO. 

98438 

14 
13 
12 
II 
15 

RC4 
12104, 
284, 
584, 
'84, 

IIC4, 
'5e2) 

UR 

E 



:', .' 

8 

A 

4 1 2 1 
REVISIONS 

(lCl) CiJiOC ~'2 U68 5fffOii 
DESCRIPTION DATE APPROVED 

ClO I) HO"'E I! 12 -~:.!.!.!::!...----., 
(lAI) R24/31 . LSII ..... } (K I) HIGH2 " 10 u,r IQ 2 

20 2Q 5 
DATU I 

. 
(1131 CRO I 

(lAl) 4 1312) CRI 
7 

13 
UC I) 80R"01 ------------~t> 

ROICL" 131l. SAl) 

(lC I) "0124 num (1A4) 
1312) CR2 
13UI CRS 

lO lQ DATU 1113) 
9 40 4Q OATA4 • 

I 
12 50 5Q DATA!! 

10 IQ 
1312) CR4 IS 

(2CII CCI 
LORO'EN 70 7Q 

eo IQ 
ClK 

(ftfUK (SA4.114.IAJ) " LSJ2 

IEPAGE Ull 1 
DC 

LS374 
----4>--- HIGHS l;tA3.12C4.1204.llAl.llC4.Z&4. 

12ClI 

(l12) 
13B2) 

I 
CR4~RO'24 
CRl~ 5 • 

148I,1402.1404.16C3) __ 
U25 ClROC (J04.11~1 

11011 STRCLR -tI121~~of~----------~I~ 
2 CL Ull 

(201) Ccii ---:J--t>CK I 
r--"---=:~ A 

(l01) 

UI14 
U .. 

14 
QA ~I-=l-""------------- OC I (584.504) 

I (S811 ONLINEA -_"";"':-i 
I 

~ LSlII 

13C I) 0cL00 ---::d LO 

QI 12 OC2 15B4,504) 
QC II OCI (584.504) 

(20l) cca. __ -+...:I.;:;lo> QO 15 OC4 IlC2.584,504) 
CRY 

(l81) ONLINEA III ENP 
~-'-------~~ENT 

12 .>--=---- OCLOO (804 I 
.U:J2 

OC' (5A4,I5C4) 
LSJ2 L---....,...,=------...;...LJ>=I~------ 0C[0fi' UC2) 

LS28 (IC I) OC4 ---''--'""-
(3811 DNLINEA ~-=~ 

• LS'I 

S iOiiiiOi 

1I0lI START ---.._ 
ClCII LF "'... ...... 

(4Cll BOFLO 

(112) llIJ ----=i"i'"lO!'....!!!~ 
(mu cca' ----''-L.-/ 

4 
UP 

Uti ON 

BORROI (l041 

GATED BEL ---. 
(elll OATA2 
UIBl) DATAl 
ClUI OATA4 

115 I 
I A 

2 
III B 

I 

1701 I 

(leU VT --~ ClU) 

(lOll 

DATA5 

ROICLR 

ONLINEA IlC2, 
3C3,lC2) 

(lAl) oNlINE. -----..,:-:<:1 HI8H2 
(2CII 

ow:r -=:;,..----...... S STLSB 3 
C61l 1 ,...... ........ _-' 

LSICLIC I 

I RSLSI 2 
(2DJI cca'A ---:-::::-::--+-"':'::'-L~ 

US, Ls,a 161l) DATAl 
• U" 

UB2)ncI 
(l021 (NLTC" 

ClCII xnlC 
UI041 LORO.EN 

10 ~a~ ________ ~ LS~' 

uon ROICLR 

LSl2 

UI. 

(02) mwR' ---'~_../ 
UII 

LS'4 

4 

JP Q 15 

UII 
C 

LSI12 
I 

kClQ 
15 

CR. 
13C4. 
5C4. 
lOll 

CRj 

Il84. 
7&4) 

LS .. 

2 Uti 
UB2) CRl ---':~D ~ 

IIB2) (SC2 ---'-i. 
LS"8 

'1111'.'11'." LtCI"" 

( 8AII 8ELINE 
Hmr' .. 12.~_ 
(81l) ,......1_1... .J 

II UIIU 

12 

U89 Lsn 

Il 

LSI4 2 U21 

I l>iJlINU 1384, 
(ICII LFI LS~I 3C4,3041 

U41 
13B21 CR4 ~I! .. 11=--__ SETERA (8031 
~ RmlTIl04) 

LS~~ 

Sol[ fSCM NO QWG NO. L fR 

lIel" a. "., I. OTM(I.'" &:,:'H.)IIIIIO II CON'lac" '""I· f 
r,:cA.I:~~1 ~~~.i~lCl~'\ ~ ~:.~' : ~ ~:"ri~:'~~'I:"~ O:f~!~: ~~~l ': •• _C--lL-9_3_4_3_8-1r--____ --,.--___ --::---'L--1· 
I'''OOU(IO (CPIIO 0" LHJ '':. 'H( ,-""une'uI' oa Ull C, r 
'H( APpt .. "US 1W,'H,JU' ,*1l1li"'" " .. M'aIU" ~::':',~ 



IIT60I-2 4 I 3 .. 2 f 1 -• .-
REVISIONS 

SHT lONE LTR DESCRIPTION 1 DATE APPROVED 

D ~OKP oeM • Z2B'l ..:.: 6+11 P:'/f. t'-<-
O-Z7S" iJ:o·k. ~J".(:. ;: . E lM:."oRP DCA./" 271., J{t ~-II·" ~,~.,:: r1~~ 

D UN -
CIA I. " :::I::f=) 3 

12 UtI 

18C2. 'ORSPAC :liD- II 
RTCUR I . 

(203' CCalA I 
LSII 

LU2 

un 
(102' ID1f~~ 1 - ClICU mAli 

LSI2 

.ev 
I 

12 !!!! 
"4 "UDINe IT1 '\.. 13. mcOif 
B.IK 

S U2S 
./' 

• 4 
LSIZ un 

(UU 0vii1DJ - l..!d BOfLO 
BUP ~ C - UBI) 

r - - - - - --, LS'2 liB I • LSI4 
I AUTO-NEWlINE I 
I Of' I 

~ 
'~Z I lUTlm[ II I> UP U6t 

3A UI' 
4 

I ON' II t II. III 
ON 

ClU. DATAl 3B Y3 3 
I":' 12 I ~ I 

A QA 
Z 

Ire. U5B3,782) 

~-------'" 41. B Q8 weI 151.3.782) 
(IU) DATal 

13 
49 V4 

12 III I " II .. 2 

I I 9 C LSI.3 QC 7 
WC2 U5A3,792) 

3 
IA 

4 112 II 
o QD WC! (l5Al.7B2' 
~ 

. 
ClU) DATU 

~ 
19 VI 

14 
LD CRY 

21. UIS7 
T 113 CL 8R pH. .. ClU) DATA4 

6 
29 V2 

I 
S J.JI 

I-f< G e2C I) HIGH2 ..l.!.. 0 S Q ~ I- UNlWIO . 
...J- uln .!l-

U21 1484' 

CtaJ.lRT 5 LS2' 
e2CU LCCLK >c 

8 2 '-6 lOCO[ 13 UN 
. 

LST4 I 
IIB2) fSC2 

3 J' -..... II . R~~ 
(l9U XCLK C4BU ~-'1d ./' 

(48 U utmJmJJ 13 UB, 
LS.a 1IC8ORI '--VT3 

(803' mu U94 
l:t 12 
2~ ./ 

'. 
(101' ROwr~ I Cifi r ~ LSI' r IC4 

ITt4.mDl --!.. 
~ Ut2 / ~ 4 

>UP UIIII 1592. 

13 12 Cii I LSII 
21. un ON 3 783) 

ClCf) Cit 1183. DATA5 
6 

2B V2 
T 114 15 

'. U43 
~ 

A QA ~8 iC=D 2 DSQ ~0VRr[0 
II. 

I 
8 QB 1-- ICS 

1582. r 9 .LJ" - LS'4 Cl83.UiTif 3 4 115 I ,. T83) U21 I 483 .... C3) 
UII4 

IB VI 

r I 
C LSIU QC LSiJiI -!. 4 9 T >C 

DATAII~B "- 31. o QO "IT 11183. DATAfi7 '8 38 Y3 • 1111 II LS74 LO CRY otT we. CS&z.n>~) IIIC3. DATAl J ~ 14 R Q ..!.- OVRfLO(7DZ, 41. LSIIIT CL 8R 
LSla ~ 48 Y4 12 I" . Bel) , I 

~ 
S I COLUMN CONTROL I (XI' HIGH2 
Ii. 

A ~ 

•• o,.,n ... , uc""o s •• : I rs.:M NO OWG NO . f£ •• cln al •• , .1 O'H( .... 'II 'U'"OI'IID .' cONnaCT. 'HIli 

C I 98438 132322 o ..... ,,::.s ... ,..0 SP(CI"C"'~O"lS "-I llil no,._" Of U"'I l'fGlUt 
INC. Alii InO(O ... srl·el C;""':)I"(I A .. O StUll NO' I. 
'~P'QO"CI:J CC'I(O (i" "'Uil'~" Ih( u"NufACrul, 01 SALI O' 
'HI ./rAtulus hll"tJul .'11 Ii'" "."IU'ON 

. - ISltfH 4 -- --
.t 
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C 

B 

A 

1111~-2 4 3 

UC I) OC I _______ -:15-1 A I 
(82) CRI _______ -:fi-l 81 

(3CI' oca 3 A2 
2 

JI ...L S\At1l (Sca. 

J2 ..L S\At21 (8(2) 

2 
REVISIONS 
DESCRIPTION 

UTI 

(1182' SELLINE _----:.~I 
,......-----, LSl4 I !I 

C!!8!' SU.,3R ~ AI II ...L SlN3RS IoI£.,TST 

RU 
II.IK 

1 

DATE APPROVED 

(1183) SlN34!5R -t 81 I (lica. (IICn!UWJi"'IT!]) USII 
13 aUlA3" (58') aU.,4R --t A2 Ja -'- ---"-+--...." I 

I 12 .-- ,...--,-=-. 82 U41 II... /" 

U82. CR2 ---------:1-':4-182 U64 
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• m:w 14 
OS Y pLmorn: 4 

+'IV g (lIC I, 

'" 
. 13CII 

"41 
UI41 

4.1K ~I 
LSIIII 

1 
m:4 III 

04 • ~ KEYDATA 

+'IV 0 [I] [;] [;] ill r:J [!] ill ~ m ~ ~ 8 E] 0 0 E1 E1 EJ E1 E1 8 (121.31 

B ... "41 
•• 71C ~I 0 1' 0 1 0 1 0 1 0 1 0 1 'QI 1101 ~I ~I 0 1 0 1 0 1 0 1 0 1 01 01 01 0 1 11 

I 
rn:J I 

03 f pL READ 

+'IV 

EJ [:] GJ [J OJ L lOLl' '11831 [J El l:1 
11021 

" "41 

to 
I....-~ ClI841 

4.7K 
0 1 ~I ~I ~I 01 

,'fDa (11831 
0 1 ~I 0 1 

2 
m:1 2 

02 

Wi [l] ill - I .. 
"41 

~I 4,7K 
0 1 • RIT 3 

01 

~v 

EJ B [!] El liT [i] m [i] 
" "41 

4.TK 
01 0 1 0 1-01 I' 0 1 01 or 

A .. o . ffi:J .. 0" 

I KEY80ARD I 'IO,IIITAU UCI"g Sll( I rSCM NC, DWGNO, f'R nel" I' IU' •• O'H,_WI1I IUTHoa.UD ., (O'Ulacy. fMlSl E-DII.WINCS A~.n "(ClfI(U ,~"'I ."1 , .... t nopun 01 lUll 'I[~ll" C 93438 132322 
INC .-, IUuto IN 'UlI~' CC!'tfIG!."U. "NO S"AlL "01 III 
"'.ODuCiD C~."IIO 0 .. uUD 'Il .. ItI! IUPtU'AC'".I( 01 SAU O' -, 5It[£' 
'rd .",)it,~"'U' •• Uk!lu1 "M.'U" 'UU:~'I:lN. :::.~ :: 10 



D 

8 

ula 
'IJAI) JElSm ~ • 

17021 RAO~ 

LS" 
C2C2) CCT __ -:-2."" 

CT021 ROD __ --.;;:5~ ....... , 
(281) RC2 --~-""" 

17021 J([i1f --~~ 

un 

II''''~' 
REPT ~U91. LS32 

TtlRE II 
IIU1) LSII '"0" 

DLYCLK 

'IIOJ) IlOUNCf -----~r""" 
DOUT 

( IIUI 
un 

(21" RC4 
CT02 J RlIIJ - ....... _ 

1 I lUI s .. nN _-.r----.. 
ClICTt KCT -y--,......./ 

LS" 
. '"CI) Ket -r"~_ 

"2C1) UC£N --=.;~-

5 4 

LSI4· 

II INVERT6 

3 

SHIFT/LD 

iOliNcE' 
( 11041 

BOUNCf 
(1104) 

"Jell KCI 

1110 .. GO 

LS.2 

2 

KCTA 
(1202) 

KCIIA 
(1202) 

'"CI) iiiiF -~-..... 
,.,a2) CoLi _6 ........... ~ 

+6V 
(IIC IJ KCIS 

(118 .. INVERTS KCISA 

I UI48 
2 ~J~ ____ _ 

LSI2. 
R4" 
&.IK 

LSI!I 
unl4 

~----------~~--------~'~-----------~'Q • +6V 
CTRLEN 

I 

~ I 
I KEYS I L':== __ J 

r---

r - - - --, 
"4& 
&.11( 

I I • UIIS' 
O--.r-~--~~-' 

I CLEAR KEY I iiififii _9 ______ / 
L.. _____ ~ (IIU) LS.2 

I~ 
III R." 

•• 11( 

LSI4 

'lf82) £Qbl 
KEVCLR 11182) COU --......... .-.r 

18D4.13C2,1384, LSI. +6V 
IISA4) I 

r SHIFf - - - - -, 
I kEYS I 

R4" 
IS.IK 

(12021 

unl4 

1 
REVISIONS 

DAT[ APPROVED 

):)=1'--__ GO 1I1C2,12A2,IIOS) 

J HIGH4 
If UTI lUll 
SL LSI.S 

" I 
A QA 

14 2 
:5 UIT 

8 Q8 
13 4 

6 SH8lT 
C QC 

12 5 
0 QO 

II 
25 

CK QIf 
CL KEYOATA 

IIICII U:51 
ClUI HIGH4 

4 LSII 
2 DSQ 5 

J 
UT4 

(2CII mor C 
LST4 • "Q ii:iiiii 

I 140], 

(1101) 60 12021 
OOUT 

. 1I10Jl 
II 

12 DSQ • 
-=-11 UST 

(U2) DiITf C 
LST4 • ,,~ iSiilY III A41 

"UI HIGH4 
13 

:· .• UTS 
INVERT5 (1183) 

LSI. 
+6V 

13 TDENf'IIIC31: ~-1~I---~~~~~ 
I..!ll. '---- .>-.;.;""-+- SHFTEN IIIC4) r---, RU 

5.IK I-~ I 4 

IUSED ON L _ _ _ ____ J L..-_____ tHrTril (1183) 
~SWER 8ACK OPT.) 

~~1~~2~ ___ _ -L I - .,,- iiiUiC I Il U , 
-=- I 8REAK I 15821 LSlf2 

11181 J t5iili --=-:~--..... 
lUll £HQ --'_J' 

'lit\) rtY15,T' +.~ 6 
IIIDU WuT - .. ' r-- il:SCLIC 11,04) 

l2CJ) CU· ---~ I 

I KEY ENCODE /) CONTROL I 
,'KEY I 
L =-=_J 



'D 

.C 

B 

'1101' 

I PROGRAU' 

C 12«:21 JSm 
11'2111 1mT'R1'C" - ....... '-.J 

.1 CAPLOCK , 

11281) Il8fiiIf 

17C.1 

17C41 ~ 

9 Ull4 

8 \-!I!:..+-!:..:....j~ 

Lsn 

ISC!) HIGH! 

CR. 
INII. 

3 2 

IATnJf (183) 1 liMn DATA WI( , 

13 INTERP 

ClIO!) KC4 
ClCII C8UF4 

C liD! I KC! 

CCINH lIel) 
ClC I) CBUf! 
(I.Ol) KC2 

etc I) C8UF2 
(1104) KC I 

R34 
391 

(lC II C8UF I 

CRI4 17021 READ 

IkEYBOAROI 
CAPLOCK 'LEO' 

14 4A 
13 48 

2 IA UI44 Y4 
~ IB LSU57 

12 XOATA4 

6 2A YI 
2B 

4 

lA 
38 
S 
G 

Y2 T 

Y3 • 

I IlB41 
XOATAl 
« IlB41. 
XOATA2 
I IlB41 
XOATAI 
C 13841 

IIIC21 KCTA 
Itcll CBUF1 
C IIC21 iCC&A 
(tc II CBUFI 
(lIC2) KC5A 
I tc I) C8UF15 

IIICII mm 
IT02) READ 

REVISIONS 
DESCRIPTION 

2 IA 
3 18 

4 
: 2A UI21 YI 

2B LSI57 7 
II lA Y2 
lei lB 
14 4A 
13 4B 

S 
G 

Y4 
12 

1 

DATE APPROVED 

XOATAT flm4) 

XOATAI (13B4) 

XDATAS Clm4) 

rnnM 113A41 

C43 

LSI4 U 138 Rl1 
t---....:I-f 2 

~v 
R40 2 

fey ... :..-..,.,..-::...---_--. 
22K CRI2 

INti. 

Cll 
6.8 
tlll~ 
I6V 

I IIIPf' 

RC 

LSl4 

UCEN CIIC41 

7 

r.:;;") 
~ 

- feY 

R2! 
471( 

+ CU) 
II 
tin 
IIV 

PROGRAM 
WOOE KEY 

r - - - - --, 
I 
I 
I 

R40 
22K 

L. i--

R40 1 
22K I 

I 
-_oJ 

I 
A 

...----I-:~I 

C 

U98 .Q 

123 

13 onOUNCE 
DELAY:::: U"" 

':' CAPLOCK 
KEY 

IT(4) ~ ___ ~L~S:!:S'~-lH-__ --1 
CL 

DBOLAY 

~~v· U13. 

CEP 18841 

R40 4 
.feY ... =--.,.,.,.4----. 

Cl2 
IISPf 
i5" 
t51~ 

TRIGGER 
WIDTH :::: USNS 

22K 

T 
RC 

A U91 
L-__ +-~ 8 123 

nnu 
(7C4) 

CL 

~v 

I 

OBTRIG 112B3) 

Q 12 ~ 112D4,I2C41 
4 
S 

UI23 
LSII 

ERASE 18B41 

___ ~ A U17 Q ...,::15 ___ ....:::...,---....... 
LSI4 

R40 
22K 

B (DM14123 12 
CL ONLY) Q Hli 

1203J CCB'A 
SET BEEP (2B2) LCZ 

~B I) BEl. -"""_J I BEEPER I 
'1K2) lDmrr 

BELL 
051 

GYBOI 

.(TI4) ~ -~-..... 
II IC II ICEYDA TA ---.._./ 

LSI. 

CRll 
INtl4 

A 
(11011 GO B 

--~----------~~CL 

U99 Q S ifE1Sffi (I 104 I 

123 12 
Q I DELAY:::: .45EC I 

SIZE fSCM NO. DWGNO llR 

(ICln •• II.Y W, OTH('WIII .UTHO_,UD ., CON"&C'. THlII C 
rN·C·WI~cls ~~~~ ~~i~~I::.~'.i~11 ~~~:I~;~~~'(:~~O:~!tl· ~~i~~~ a.._C:...J._9_8_4_3_8.-+ _____ --. ___ -::--'_-1 
.".COUCID fe".1 J 0:1 l"ifO • .: It h"( U""fUUCfUJ( 01 lilt 0' 
'1·( " ..... ,UfU. · ... ihOl.lr •• urn .. " .. "'I~SIUN 5:":'. It 



D 

c 

B 

A 

IITlv,-1 

+12V 

4 
lUI 

r - - - - +' lSI 
I II 

NOTE I 

CftZ I 

I 
I 

_I 

RI2 
21' 

CURRENT LOOP 
RECEIVER 

AI! 

III CRIS 
IN533B8 
VZ-IS.IV 

3 .. 

2 r ---- - --, 

.f4SV 

COAT 

Q2 
2N3"'4 

II 
2 

13 
INSTALL EITHER 
RESISTOR Qft JUPR 
FOR SINGLE-ENDED 
CURRENT LOOP. 

• I ~4--r---------~~ 
I ItS23Z/CL

I52 
I 

'ICI) HIGH! -----...-''-'-1 CAL 

ILS2 
12 

STOP BIT SELECT r' ON-I $TOP BITS 
S8S 

lORD LENGTH SEL rl ON-7 IITS 
ILSI 

000 PARITY EN ~. ON-OOO 
EI'E 

-=-
PARITY INHI8IT r7 ON-PARITY 

PI 

lIT' CONTROL ~. 
ON-SPACE-, -= .2 UII3 
C7B4) CLEAR 

3 (1113) ICEYCLR 

TRI 

21 
&.IR 

(1201) XOATA7 

11201J XOATA. 

LS'2 LSII 
-----------~1:21TR7 
___________ ~3~1 TRI 

10PEN-CL I 

L'~7~ _____ J 

UI27 
1/2 
16e12 

("I201J XOATAIS 
___________ ..::3:.;' TRIS UIII 

TRE t-=-24.:......_~12:_r~ 
(1202) XOATU 

___________ -..:::2""-1 TR4 II ....,.1.:..1-- TRE ClSA2, 

UI,,,LS'8 1502) 
, 1202) XOA T A3 ___________ --=2""-1 TR3 THRE t-=-22=--+.,..:1";...r----..L-1=--._ 

r- THRE '1104, 
27 

(1202) XOATA2 -----=--------=-t 
Cl202) XOATAI -------------=~ 

(11102) URTXCLK -----------=-j 

2. 

4' 
21 

(1201) t:OAliif ------------=-t 

TR2 

TRI 

TRC 
TRO 

TH~L 

HIGH3 nC3) 

2' 

U5A2) 

THRE 118C3) 
CUSEO ON ANSWER 
lACK OPT) 

··2 1 
REVISIONS 
OESCRIPTION QUE APPROVEO 

:: -
UI4 

II 
, 

mm'IOll 

LlII 

5.1" "_ 
rRIr IIIOZI 

un C7C!) milf4 
• (1113) ICEYCLR----:I-=.-r""""" , II 

"II) UNLOCK 
(20J) CC" ____ -..:::L:::S:.:3:2 ____ --!1~3ct> 

12 LSI II • 
"IIJ LOCK ------------------...!!:'-j K 1i 

+IV 

. '" i4' 
r ,---
I 
I 
I 
L.. 

UI 

~ 
utT-2 
Z--

12K 

NOTEI INSTALL EITHER 
RESISTOR OR JMP~ 
'INGLE-ENDEO CURRENT 
LOOP. 

I CURRENT LOOP TRANS I 
3 

+12V • 1ft .. 
J 1121 
1 
I 

! 

JI 

2 

J. 
24 

SA 
J4 iOili 16041 LSI2 LS'. 1488 XIoIIT DATA 

EXIA 3 

:x>=-----6-.------- GATE (6031 

t 



4 3 .. 2 I: 1 -1111111-2 -, 
I REVISIONS 

I I SHT IZOHEILTR I OESCRIPfiOH 1 OATE 1 APPROVEO 
, 

.., NORMAL .11 NORIoiAl .'1 NORIoIAL .11 ..... 1 U'BAUO 

cr(4) lI1l1'! 

D 
(2021 DC I 

HOTEl ~ 111.4 ICHZ 
"4.4 ICIAUO - HOr In D.C. 

--!c CL ~ CL "---+ CL 
2 

CIC CIC CK 
(JCII HIGHI 

:. 
A QA ~ It A QA ~ (JUI HI,"' 

:. 
A QA 14 

~ I U, QS ." S QI " I 4 
I 

13 
~ U2 12 

~L:± 
QB 

12 5 
C C C UI 

-J: ~ LSIIII QC ~ LSIIII QC II UIIII QC 
~ - 0 ,. QO fir *r---¥ 

0 QO 
...!!.. 

0 QO 

r-f: '14C~1 DITTJ ~ 15 
LO CRY ~ LO CRY lO CRY CII' (HCn 

~~ ENP l!!.. 
ENP 

ll!.. 
ENP 

'-~ ENT ENT ENT 

UIS U2S • 
2 I "_.r-"l.!. 

'-~ .. . .. 
CllC. (14831 

C . LSI4 un -=-
+BY 

R" 
IK 

ellCe I 
51 

TS 
e UII4 

(l4CIt CI-!.'~I rDT1J (14C2) III .. .. . - . lsi • 
ClICI . , lIS' 

:. , 
of4SV 

I 
R41 

ClKT 4 !I' -.. II.IK UIJI S US4 CllClI S~ II,. - (14831 CLKI 
4' Y-~2 lTJEll II II II - ClIClI I~ 12" lUiU-LS14 Hli 

a cr(4) 

ClK4 T 24'" l.t.~~ 
CLK' • 41'" 

2 OSQ..!.. f-1iDOELi' 
OUSlClI( , UIIT 11501) 

. CLIC2 I e." lST4 , 
R ~ ....!.. >- SAUOClIC 

ClKI 

" 
../... '1211' - (JCI) HIGH' 

I ("'4, 
11102) 

- 18AUO RATE GENERA flON I 

A 

,10'II(lA .• f UC;INO SIZE I fSCM NO OWGNO. is lIeln •• "I, I' Oltf,-,.!$( IU'Hl_IItD If CONUAct. 'HUI 
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111111-2 4 3 2 1 
REVISIONS 

U4 DESCRIPTION OAT[ APPROVED 
6 ClRTSNO [xC8 

• CLRTSNO (lAl) HIGH4 C8 4 4 

D 2 OSQ 15 2 OSQ 15 

UIO 
1 

U22 
Cl4B I) BAllOcLR 

EXTENSION PORT 
Il Uti 

II 
( 1481) BAUDCLK 12 

U .. 

)-1-"'--- URTXCUC llIU) 

LS74 I 6 
R~ 

I 

(llBll TR[ 
LS" 

(2CI) HIGH2 

elCn COLUMN. 12 Clll) DATU 

S2 CC8. 
(112) iiJ !!o 2 (ETIO (2011 

I' e II UI7 

II A UI9 QA 5 C 
(281) RC4 12 8 Q8 .. II 

LSIIS • IS 
RO~S29l QC 

8 JsQ 
R02 QO :- II 

S2 
'C (112) iil20 lEon 

(11583) SETRTS 4 CLRTURN 2 K ~ • 
( II5U) ClRRTS UI7 

LS.2 LS.4 C +GV 

!lJnl I II5U) 

SIEN (ISU) 

LTCHCOO I LSIII 15 I RS JsQ 
S.IIC .. S 

nell mm 
• Sl LS32 

lA12) IoIOOE J .. J4 

R4 
I B.IIC 

us • t (I6A4) EXCD -= 1:11: ~OOE ~~L~CI ~~~---------__ ~I~' ~.~ ____ ~~~~ .It 

• 2J CD OPEN-SEC CHANNEL JI 
CLOSED-CODE TURN 

B 
CC I DATA SET ORY 

(NOT USED IY DISPLAY) 

1488 

Cf 
CRRDTCT 

~----~-~~~~~~--~~~~ (l6C2) +5V 
I R5 

15.IK 

A SI 

DATA 

EXSA 

IS 

2 

CLRRTS 
116C4) 

J4' 

EXSI 

(1183) KEYCLR 
~~ __ ~~~~l~ ___ ~ L-______________________ ~ 

lS'. 

TERM ROY 
\488 DATA TERIiINAL ROY 

UIS 
'\S ue 

II 12 SA 

I .... SEC XIoIIT DA TA 

212 51 +GV 
S2-tS 

I • IS 

~SSI RS 
15.IK 

• 1fT! 9 U91 - 52-I 4 
IllAl) TliRE~ 6 
, 1383) TRE ' LOCAL S. 

U~ LSII ' 
• CA 

6 nTf R!Q TO SEND I INTERFACE CONTROL I 
'10'1111 la, IIGI"O oil( fSCM,NO liR 

'ICI" It I .. ' I. OfH' .... 'SI _"THO"UD ., co''' •• cr. 'HIli 

C 98438 O'lwl~GI .... 0 ""UI-=UIO-.' Alii 'HI ,:. J',otn OJ lUISlfGllll 
,"c. API _Uul:a IN " •• '-, CC.:-t'ICI"'U AND SH ... U HOI II 

..... 
::. 

1,'lon .. '(IO (';~II? c. U~tO 1.:.. .. r,.,l ...... 'JUClu.1 OilAll 0' 
'hI A •• AIil,U ... I oII.Ih-lUI ... IJ,,:"II "iU'IU'ON : ~ !i..[ 
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111100 4 

(2C3) CCf 
D 12C I) lCCLIC 

llA3) 24/31 
LS'2 

(10 I) CBUff 

(101) lRlJFT 
(202) DC3 

LS,2 

C 

"105) lrllT 

(IC I) (Bur I 10 

(101) CBun 

B 13 
(IC I) lJRlF'T 

lS.2 

A 

3 :z I. 1 
... REVISIONS 

DESCRIPTION DATE APPROVED 
U91 

Cle I) vrnrcl 
CTAII ~ 

LS .. 

l[I1T 
( lfiB4) 

12C3. CCf 
It UTI 

" (2CI) LCClK l:!o 

4 LSI. ~ 
3 J PR Q 

IS 

UII! ,.43 

c U21 lIS. 

UII3 UI22 
2 K Q 6 IZ t I 

UII 
II Sill (203) ClK J2 

1"e.VE.R~E. VIDE.cl 
R49 3 MONITOR 

I I. VIDEO 

HIGHe -=-
(lel) ".% 

ce83) 22, 

(tol) CBUFI 2 15 

(202) DCl 5 

6 

" II JPR Q t 

13 UII! 17C4) lUm (In) HIGHIS 
C 

12 
lS11l • K Q 2 15 15 

(203) cue 5 sn. 
IRE.DilCE.D IN"raJSlrrJ 

6 

crC4) lI:"EiAI 

I ATTRIBUTE. LO':::'lcl 

'IO,I,n.l" lIGINO : ~ fSCM NO. DWGNO. L1R 

C 98438 E IIC'" ..... , ., 0'"' .... ''1 lufHO.,UD ., CONUAcr. 'Hlti 
OIlAW'PlGt .hO "((lflClflO-" ".1 'H( '.0"1" 0' lUI tl(GUI 
IHC. Alii 'nUl:> IN ,u,er C;;"'''CI''CI .,,0 ,"AU ""f El 
'l,toOUC(o corll') 011 .... HO' 1. lui """'uucrUll 01 U,LI 0' 1--~----t------y----:-..L.--1 
1HI An"jU'uS "'''''Oul .. iufli" rU,U.UION ___ _ 
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D 

C 

B 

A 

Im·'T-2 4 

I 

4 

• 

+ 

+ 

CR7 .,2M 

+ 

CRI 
&IOA.l' 

+ 

3 

I POWER SUPPLY I 

"I 

I.' 3' 
(2 
35" R2 35V 

2.' 
n 

R22 
1.1S 

CR8 

IN4'JlI 

CI7 
.33 
5r1 

Cl4 
.33 
rsrl 

Q3 

.n 
lilY 

..... enss 
I 2 

:f: 2 

..evoc 
A 

IIC AO.' 
III D) 

":' 

--..evoc 
C42, a 

ue AO.S 
f,f' III H) 

ITYP 2 PLeS) 
":' 

..eVDC C31, C 
35, IIC RO.S 
47 J,K III L) 
I' (TYP 2 PLCS. 

":' 

~-------. +12YOC 

~-'----+--. -12YOC 

, 
7 

IISYDC 
101. 

REVISIONS 
DESCRIPTION 

~~---------------------~------------------------~~------~~---~~~----i I. 
CHASSIS * 
GNO 

~OTE: LOGIC GND AND CHASSIS GND ARE 
TIED DN[Y ONE PLACE ON THE P.C.B. 

SECOl'('Iloqy POltER 
'LCC~T!D C~ LrC!C BOARD) 

• LOGIC ":' 
GND TO MONITOR 

110'1'''''' IICIItD SIl( fSCM NO OWGNO 

1 

DATE APPROVED 

LlR 



<fIZ 
Z 2 cc. 
Qt: 
<fiG: 
~ t1 CCI 
Ct:g 

CC2 
CC3 ----' 

tC4------~ 

DOT CLOCK PEIUOO- tl.8STTNS, F'REQ- 1I.''14101HZ 

I DOT COUNTER I +T, 143 ."4NS, I'REQ- I .1515152NHZ 

I CHARACTER POSITION COUNTER I +91, PERIOD- II.T284US, FREQ- 1I.21IKHZ 

CHARACTERS ~ BLANKING 

f1.I11UUlfUUUUU 

CCS ----------~ 

ecl------------------------------------~--------~ 
~ CCT-----------------------------------------------~ ... 
Z 

:a 
HORIVE i NOTE: 

HDRIVE PU..S£ WIDnt- 2S.'1US 

I 
I 
I 
I 

HDRIVE STARTS ONE CHARACTER TIME A1TER LAST VIDEO 
YILNOC~ 

L~-,~ ________________________ ~-----------------------------------------------------------~I L. 

I LItlE COUNTER 1.1., PERIOD- IIT.2euS, 

• 2 S 4 5 I 7 
LC. 

LCI ------~ 
LC2 -, ... ____ ~ I 
LC3 -, .... __________ ~I 

L. 

I ROil COUNTER I 
&8HZ OPERATION. 32.4, PERlOO- 21 MS. 

RC. 

RCI 

RC2 
ReS 

RC4 

• • • 2 1 r \. .. II 12 1.1 

I. 

VlLANK ----' 

• 

L. 

~---------------~LJr--------
11HZ OPERATION. 27. PERIOD- II.I67MS. FREQ- 11HZ 

RC. 

Rei 

RCZ 

ReI 

Re4 

Q 

• I 2 .1 4 I • ., • I I' II 12 13 14 II 18 IT II 'I 21 21 22 23 24 2S 21 • 

:======--_~L. _________ ~--------------------------~ L. 

ADMS 

u 

~====~ LJ 
TIMING DIAGRAM 

L..--

::. u..~ 
\() 

N ~ 
~ 

N ;;; 

{() 
N 
{() 

ci z 

'" ~ c 

0 CO 
z C"'l ILl 
~ oo:r 
~ CO ?: ... 0'1 

~ ... 
U ·r ..... 

" in . , .,.-.. 
...... g 
w~ .. 
z.~ ... ~ 
"""Oe 

t:~; 
.. C~ _ ...... 
--'~ .. z ..... ~ 00 _ 

;:!:E 
e ~~w!] 
~ i:!.~; 
... °x el %.--~ ... ;.-: 
: ;:~~r : .... ...,.-: 
!! ::; ... eo: 
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- .4 , 3 ... :z I 1 
111MO .. .. I 

I CONN PIN AS51GNUENTS I 
, REVISIONS 

I SHT IlONEILTR I DESCRIPTION I OAT[ I APPROVED 

.u. IIIOE.. RS 232 a 
: I linCH ASSIGNUENTS I 

JI POI£R INPUT CURRENT LOOP . 
PIN fUNCTION SHEET 

PIN fUNCTION SHEET 
51 55 

·D NO. NO. IEt- SEC-

I 28.5VAC . 1784 I fRAI.E: 'NO nON 
fUNCTION lHEET TION 

fUNCTION SH£ET 

2 21.tlVAC 1794 2 IA lUI I 7~ 14C2. I EOT 1!le4 

I CHASSIS &NO 17A4 I 88 104 2 110 148 .... 2 f.TX 1!SC4 

4 GNO 1"1"4 4 CA UIAI I I~ 14e.Z 3 GOOf. I~H 

I GNO 17"4 I C8 ItlD4 4 500 14f-&Z 4 zoz I~B2 

• tC IIB4 
. .1 '"00 14&Z 1 103 I~I 

r GNO ." 1%00 14&Z 1 LOG-AI. 15A2 

- • tf IIB4 1 2.400 14&Z 

• - IJ 4BOO 14ez 

I. NOT USED • 9~ 1415'2-
10 I.~ 14AZ 

JZ MON nOR II SA IIBI 

PlH fUNCTION SHEET 
12 51 ItI .. 82-

NO. 13 - 1..112. 

I 0..,0 I"1~Z 14 - crD21 READ ror=v7io ~VOLTI I ;'~;.j 'U~CTIO"" 5WEE.T 

2 VDR "lCI lIS .- II1t2J ICCTA 02 11·0 GNO I 1I~ -
I VID I"e' II - 11011 ClUff 01 140 :tg!~ IIICI J 

Z AU ~EI..IL1"'E. AC4 

C 4 N/U IT CL·OUT IIBI 11201)XDATAl 04 130 
, ~/'-OWZ ZA3 

IS HDR "l&Z .. - IIIC2) ICCIA 01S 120 (xOURf IIIC II .. RSZ3Z/CL. I~C~ 

• . EQ Q,t.lD nez It - 11011 t8Uf • o. 110 ICCIA (1112) S ~D)(/FO)( 4D4 

" &lT8CO~ 1~e.4 ., KE."I" U CD liB I 112DIIXDATA. 0' 1.0 CBUflS ItDl) 7 ~1Y/It"'~Ie.IT I~e. .... 

• N/U 21 - GND O. .0 .JIltALA! _1!2~.11 e '5011:)'- DIT I~C" 

• +I!!»V 178Z 22 READ BACK EN TD2 TITAi'-15"Etif- o,.,-ijo THRE 113A1) ., ODD '-ARIT'r" VI 1~C4 

I. GtJD 11&Z. 23 CL INPUT 1304 10 ,",alto LI!.NG,T~ ,~c ... 
24 CL OUT IlAl .. 21 CL INPUT 1304 I A'(SIER 8ACK OPT 2 I ~ 

J'" EXTEN RS212 J1 POWER INPUT LII44 

rIN fUNCTION SHEET 
PIN· 

fUNCTION SHEET 
_'!C!'_WB.CI..K_ ~I-CI..E~R __ ILlil . NO. NO. 11D2) READ 0 I II 0 +5VOLT5 54 

• I fRAME GND I •• 4VAC 1103 ( 1'03' KC3 02 UIO GND fUNCTION SHEET 

2 EX IA 13A4 2 •• 4VAC 1103 (SCII CBUF3 01 14 0 KC4 II.DlI 

I EX BI 603 3 IIVAC 1781 112D2)XDATA3 04 130 CIU4 (BCI) I I 4A,TIl..Ii ,"oc.1C. II~cl -I 

4 EX CA 16A2 4 GND IliIl "'03) KC2 01 120 XDATA4 (12C2) 

a I EX CB 1102 15 IIVAC 1781 IBCII CIUF2 06 110 KCI 11.04' . 

• CC II5U 112D2'XDATA2 o T 1.0 CIUFI (SC I) 515 

r GNO 
. UNO 08 .0 XDATAI 112CI) SEC-

• EX Cf IIU 
nON 

fUNCTION SHEET 

• - FILL \!!ILIITeH qA4 

1. -12V* 
II EX SA ISII 

; 12 EX 58 IIIAI 
II -- 14 -III -I. -IT +12V" .. -.. -~ EX CD 1581 
21. - -A 22 NOT USED 
23 NOT USED 
24 EXT Co. IN* . 
2S EXT CL OUT-

'IO'.IUI.,lIeIN. SllE fSCMNO DWGHO. UR 

"WHEN ·DPi .OSAL EXTEt.SION pOln CIJRRENT LtlOP INSTALLED 11(1" .1 II .... 0'"""'" IU'"OIIllD ., CaNTlIe'. ,"lSI e 98438 132322 E OIl".'fII~I.""'1) ~'i'I.ItU • .i"" .~l , ... ( '.11'111"0' UIISIICU. 

~O SOCKET INSTALLED IN CONNECTOR 
INC '11 151\'( J I~ i'l'ier .: ~·""'['t!1.( ."0 ' .. Ill hOI I. 
,,'10&1,;(10 (C-.tO 01 C~!' ,,JI IHI \UNUfACfUI, 01 •• U O. I SHEET ., 
JI-I );;,.l'll$ .a.U·vUI \ol~n.: .. "1".;'110" .~ '·.f ~;:··E . 

T. 



- ---- --_._------------
.' 4 I l .. 2 , 1 

- ~EVISIONS 
SHT lONE LTA DESCRIPTION DATE APPROVED 

X, "PILOT "REL -:>n 1::IClJ I.~5}. II:/~; )Jj-f~~ __ 

A ~:> ~7. m U,(/ -/7-91 
~'.·~1·" U~h, ,~~ '-:k -[;] 

. 
to 3 . 

D 1Jl'i' . . 
I , 

51 'TRNi~OR"'ER 
InASa·., (1I5V) 

,"OGle PCB OR -5 (Z3OV) 
I ~ 1: ?ZO r-- - - --- ----

~"-I ~I(U) CAN (no OIlLY) _. :" - r~~J ,1'5"~~ -----, I r Izq.&S5-3 &of' . - I&"..s~ 5' I T' I I ~ - Bl~ I P!o JS JZ P£ I - eRN BLK z _3 ~ YEl ~ CallA,/, - GllO .. 

~->f., 
", .. d\p'Mn. ~: I I 

1~4 : ,1vAC 7 '!olllt¥.. - "OR , 
- E" 8lK I YiL J . Z 

I I I ~ 
YCLLOW - v IQEO Ie I 5 REO 

I ~ 31vlc 

3 
'!olU£ - HDIl [ : GRtJ E.L SRN ~ 6 

C 
. I 

10 >-r. p.t>/W~T ~T Co 
~W/v£L-aID J 

II 4 

& GRN ~ I 
VlOLCT- + I'5V 

(G.RN/V£ll 
.., R£D I I 

., . 
S \.11M I 1"£ - Colt 0 . 

r.7 I cA8lr ASSV ' 
I 

I- L- I I-

1%98'" 
I "'I JI .. 80RN I PI JI J3 I MOloJlTOll ,I- r- ~ 

~:""""''' HEY " .... co.) 
1'!o1'S1 ~- Z tl TlIlU''''\ 

It, ORN 
: ZQ1VAC 

£XT[NSION I-
I '!o\5tU.-' -A THIU' F' 

W5"R.* 10 r...,. u\ (z PLACE~l PORT -- -- ---- - ---
"TO TRIINS. ~ WS"R.'~F~' :""~<>l I I" COVER .... 55Y 

'~Z3.3.' 3 

I I- L-
. ,",C CORD -it £'-- J4 

GRM OR I r-

B GRM/VEL - . . -
MODEM PORT 

I 

I L-
~ ,. 

- -- - -- -- -- -- -- --- -- -- -- - -
''!It~u. BASE ASSY 

- -- --- --- -- -- --- --- --- - --- -- --- --- --- --- -- --- ---
13.Z300 ADM 5 ,",SSV 

LAcl 
UNl[:;S OTHERWISE coml! NO as. LEAR SIEGLER. INC. 

IS 'S.un ot.J "1!.OSS Df" WOUSIt.J ~. SPECIFIED. 
DR <I f nr::;:.;t'ij.;j-,.. oAI" PRODuelS DIVIS'ON 

DIM. IN INCHES ANAHEIM CALIfORNIA 9!Sn] 

TOLERANCES: 
CHK • ,-, .• / ';"·1- . --

.& II '3 VAC: •. 9 AMP '5LO - BLO f"U5E' .x. I OSGrl;.J· ~ ".' .. -1"- WI RING DIAGRAM 
A Z?'J VIII:. -.4 A'AP SaL!) - ~~:l rUSE - 13Z ~oo ~~ '"? ::??-:.. .Us 03 ~. (1 ,.):, 1-" !." : 

NEXI ;'S5Y I USDC;, XXh 010 
'7~; ,- A.DM 5 . DASli ,\I\GlES sO ~. 

p::.(' . ·'::;"1' ", 

NO. .\P;lIlIL':'T'O"1 ~El -"'!,:., ;, , .......... , .. I.·./!:: 
·NOTr~ UNLESS OTHERWISE SPEClfl<:t> PRorAIE UlIIv UGIND ,,;..;...:_ t.,. (. . 

S~il ~;~;~ oWGNO I ~~ IICI" .S MAY.' On'I'MI5( AUThOR_lED 8Y CON'."C' f"UI I-::':-:-::~: 1..-::- :32327 DRI.\,I:'IIGS "'1'110 iPHlrie U,I} .... s .l.R! fuE p .. ;:JP(PTY Of U:'iI "ICliR 

~~~AO~~(((I~:.~~~r(I~' (,~' ~;f'O ~g;';',~: ·:f:.(·.lJ~~g,~~:'J. ~~:l ~~ ·':;>0 
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