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;lO: R4l' 1K , 5N INTRPT 37 INT Rf'C 18 RE:)UEST i'£XT CHAR. 4C5 
,, v 

6 7 

/s 1 R311K .sw ALARM 36 A.lJol DQ 11 D4TA BIT o 4cs 
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TC-1 TERMINAL CONTROLLER TIMING 
MODE: LOCAL 
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143 uSEC BIT TIME 
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�.� �" '"' I "AA' I ' I ' I ' I • I ' I ' I ' I �- I "' I mY I '"' 
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I 6 I 

,,.,�:�,-.. I I I /;n · 

:-----:-------­--1 1-- 10 uSEC MIN 
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ABSENT MD THE ln.!INAL BIT TIME IS 3. 33mSEC 
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iot..C7 -15 
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CARRIAGE KJTOR PHASE 3 
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PRINT LEVELS 1 TlfliJ 9 
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1 • VARIAaE ruTY CYCLE 
2. SETTLING POWER ruTY CYQE 

3. Ict.E POWER DUTY CYCLE 

4 . PRESENCE OF PU..SE ON A GIVEN LEVEL DEPENDS ON CHARACTER PRTh'TED. 
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CARP.IAGE M:JTOR PHASE 1 
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CARRIAGE M:JTOR PHASE 2 
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CARRIAGE MOTOR PHASE 3 
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CARRIAGE MOTOR PHASE 4 
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LINEFEED M:JTOR PHASE 1 
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TC -3 CARRIAGE RETURN- LINE FEED TIMING 
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ROTOR SETTLE TIME 
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2. IDLE POWER WTY CYCLE 

SEE SPECIFICATION 62,200$ FOR SPECIFIC 

TIMING INFORMATION 
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NAND GATE 

I 

OR GATE EXCLUSiVE - OR" GATE 

I 
PNP-INHIBIT GATE A��:;,NO. ,'.CT:: S 

t.LL V:LT\C:.S JC U:L:==:-::_:. :J··:::HY,�:� 
AND GATE 

A �-8�-c :::!.�r- :::: �L SY1:J·lS � .:: T riE �.: �-=-= l.!. rs-::; 
Tr-'v'ir. "T!.JLES IL:....USG�T�C �:� Th:S PAUi:: 
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0 0 0 
0 1 l 
l :J l 
1 1 0 
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G 0 0 
0 1 1 
1 0 0 
1 1 0 

4. 

5. 

6. 

7. 

8. 

-" Sl!ALL CIC:CLE (o) :F.AN�l AT TriE 
POrn Mf':RE A SIG:.AL LII\E JOINS 
A LOGIC S�OCL If.CICA TES A LXIC 
1\E::J! TIC-'�. 

A88-"EVIATIC:;s USE:> 
0 LCi'i STATE U·O::� �EGA TIVE) 
1 HIGH STATE (�C�E PCSITIV!:) 
X STAE OF WPJT OCES NOT AFFECT 

STATE OF CIRC:JIT. 
I l: NO CHANGE 

U - H.oETERf.IINATE STATE 
N1-1 STATE OF N AT TII'E M. 
1;.1 WVERSIDN OF STATE OF �; AT TII·E 

f\. 

PIN LCCATICl'lS Fill DUAL-IN-LINE 
II\'TI:GP.ATED CIRCUIT PACKAGES. 

PDSITICJW-10 
t.OTCHES 

16 
1 15 

1 :J 0 
l l 1 

LOGIC INVERTERS 

A -D- F 

·-0--· 
1 
0 

1 0 l 
1 1 0 

AMPLI F IER OPERATI ONAL AMPLIFIER 

A 
A F F 

tlOTE: Ii-DICAT� TYPE CF A�PLIFIER Y;ITHIN 
SYI·!BCL YiiTH Tr£ FDLLDI'iiNG 
CHARACTERISTICS: 
PA - PULSE AMPLIFIER 
EF EI.UTTER FOLLOYIER 
LD - LAI·f> DRIVER 
RD - RELAY DRIVER 
SQ - SQUARWG A�f'LIFIER 

B 

WIRED AND 

A [i) F 

B 
A B F 
0 0 0 
0 1 0 
1 0 0 
1 1 1 

A 
8 
c 
c 

NAND GATE 

.---

E � • 
I ,• 

--� ·--1 '• 

ttt 
2 14 . . 
3 13 TOP VIEVi OF 

A 6 C 0 E F 
111110 
100001 
000001 
011111 

4 12 DUAL IN-LINE SET-RESET FLIP-FLOP SYNeHlDMlUS TfiUTH CLOCKED FLIP-FLOP J-K FLIP-FLOP J-K FLIP-FLOP 

5 n UTILIZING NAND GATES Tt.SLE 
� � 32€845 

UNLESS OTHERWISE SPECIFIED. ALL 
RESISTANCE VALUES IN CH-IS . ALL CAPA­
CITANCE VALUES IN MICROFARADS. 

INTEGRA TED CIRCUIT PACKAGE 
CESIGNA TION 

r ROW ON BOARD 
flL 133 
T L- CCLI.-"1-l ON BOARD 
L_ INTEGRATED CIRCUIT 

PACKAGE 

B YiAVE FDR�1 0 X 0 X NC 
lb-.-

CLOCKi:D PULSE S1 cz C1 Cz tl 

C t-14 0 X X 0 �lC 
X 0 0 X ;JC 

..______ " v •. /\ o ,... o ��c 

A 
D� 

Tt-t Tt1+1 

ASYNCHRONOUS 
TRUTH 
TABLE 

326845 

0 X 1 l 0 
X 0 1 l 0 
1!1 8 X l 
1j1 X 0 1 
ljl 1 l u 

j-K TRUTH TABLES 
( COI.NEeT s2 TO I. c2 TO N) 

AlB c 1 0 
I T; : I Tt:+1 

s1 c1 r; 

0 1 0 1 
o o i·Jr.r 

r----.�·�; 
sl Nf--
s2 

s 
,/ 

II--
c1 

1:p FF 

_/ co 

J 

----1 J Nf---

--J"'' Cp FF 

----1 K If---

so 

y 

t, 
so 

------1 J N!---

---Qcp FF 

----l K If---

co 

:1 
J-K TRUTH TABLE 

BOTH TYPES 
Tf1 I T�1+1 

F 

D 

D 
GENERAL SYl-13DLS 

.. 

A 

t-

B 

1-

c 

H = HIGH VOLTAGE LEVEL > VIH 
L = LDrl VOLT AGE LEVEL > V IL 
X = DON'T CARE 

OlD 

1 0 

l 11 

1 0 

C:; So I< I 
1 1 �•c 'iC 
l 0 1 0 
c l 0 l 
0 0 l 1 

l 0 1 
0 1 0 � 

NC 
D J I K I N 

socoNI 
1 l NCNC 
D 1 1 0 
1 0 D 1 
0 D 1 1 

THE SYI�OOL SHALL BE ADEQUATELY 
LABELED TO IDENTIFY THE FUNCTION 
PERFORi·ED. IF A Til-E INTERVAL IS 
IINDLVED. THE TII-1I��G INFORI·IATIDI'l 
SHALL ALSO BE INCLUDED • 

1-

H L = HIGH TO LOW VCLTAGE LEVEL 
TRANSITION 

L H = LOVI TO HIGH VOLTAGE LEVEL 
TRANSITION. 

1111NCINC ll 1 Nt·l 
ASYt<CHRONOUS INPUTS. Oir.ECT SET (Sol 
A/;Y CIREC T CLEAR (Co) , OVERRIDE THE 
SYi>ICHROCKIUS INPUTS. THEY ME WDEPEifftiT 
CF ALL OTrlER IllPUTS. 

RETRIGGERABLE ONE SHOT RETRIGGERA3LE AND RESETTABLE ONE SHOT 

0 0 Nt1 
1 0 1 
D. 1 D 
1 1 NM 

'"'-

LINE RECEIVER 

TimNG INFOOMATIDI'l PLACED 
WITHIN PARENTHESIS • c ·R 

IL._ 
TII1It.:G INFOf:t.IA TrOll PLACED 
1'/In :IN PAr.::::ffilESIS 

.io 

B� 
*R •c 

• EXTERNAL TIMING C�TS Vee \, ' \ 

:=I) 
c � 
D � 

TRIGGERING TRUTH TA:3LE ( tlJTE 8) 

A I 5 I c I J I Gf>ERATION 
H-L I rl I H I H I HlGGER 

H 1.-i-c I H I H 
L 

I 
X 

I
L-H 

I 
H 

X L L-n H 
L I X I H IL- h 

TRIGGER 
�ER_ 
n:rsGER 
TFIGGCR 

H IL- ;, 1 TRIGGER 

Nf---
OS 

< > IP---

• EXTERi�L THill£ COt<PONSlTS. 

n:Ic::;:::;t�� T2VTH TA:JL£ (NCTE e:> 
I ;, :, I :; �PEr:urc.; 
! L ih-Li ,; TRI�CER 

, . _ _ ,I � I :1 rr.��.��P. 
7. " •. r._,_T 

Vee v 'IE-

:=-n 

c 

OS 
( ) 

co 

J-

Nl---

IP--

A-
I 

B 

It.?UT 
t.1(1:£ 

BAUIIU::J 

Ui.r;:JALA!£!:0 

• 7 

TRUTH TABLE 
OEFI::ITIOUS OF 

Ir�PUTS 
A. t.NC G 

;; • > or:-£" I:<PJT 

L = < OTHCT. r; J'GT 

OUTPUT� 
N & I 

A 

REFER::NCE 
SCURCC 

VOLTAGE VBsr-----

B N 

H I L ! H 1 L 
L I H I L I H 

H = ) Vsa 
L = < VBB 

t<GTE sj H j 1':JJ ' H 1 L 
L VJ;:, I L H 

<3J I L I H 1 L 
I V3::; I H I L I H J 

PROJ. 
SUPV. 

D"t R., 
ENGR. 

LCGIC 
SYJ.flDLS 

A�[) TRUTH 
TABLES 

APPROVALS 

R&DFILE -�(::0} 
S·NUMBER 

TI!L.ETVPI! 
P-- a 

� �  
9100WO 

..._ _____ .__.,...._�, " I ·--·----· 

TC 434 1>-01) � i t.. 2 .. 3 I 4 5 6 7 

.1--

E 



2 I 3 

I 
HO. NOTES ...... 

I. ALL VOLTAGES 115VAC. 

2. TERMINAL DESIGNATIONS IN PARENTHE SES ARE FOR 

REFERENCE AND ARE NOT MARKED ON COMPONENT. 

3. 0 INDICATES FEMALE TERMINAL 

• INDICATES MALE TERMINAL 

4. ALL WIRE 18 AWG. 

5. FUSE I.OA SL-BL(PART NO. 113431) 

TC 255 (3-69} 2 3 

1 4 - ---� _ ____� _____ ___ 
5 s 

(Sl) 

430562 CABLE v'//SV:ITCH ---------

(Fl) 

(2) 
(3) (2} ( I ) 

( Pl) 

BK 
BK (I) 

w 

G 

� 

GROUNDING 
SCREW 

I 430561 CABLE ASSEMBLY 

(2 )  

( 3) 

G 

"ON" 

PO SITION 

( P2?2) 

7 
REVISIONS 

ISSUE 
I 

DATE I AUTH. NO • 

I 7-27-76 124596R 

�----�-------+--------� 

ACTUAL WIRING DIAGRAM 
FOR 

430550 REAR FRAME 
ASSEMBLY 

APPROVALS 
PROJ. PROJ. 

I
MFG. REL. 

PJ�A COMPL. 

{ff-: I. 'N '1 / I . 
1;:• 11\:.. • -...� 

ENGR. OSGNR. 
DRN. DATE 6-25-76 

RaDFILE I-30.171.211A 

5-NUMBER 

A 

8 

c 

0 

�-------------------1E 
TP.t...I! TY .. a a u :.s c& c 
ry�I� 

9612 WD 

"�"........-----·-4-�--�'·T-..-..'""""' 5 I 6 I I 7 
I 



A 

-

B 

-

-

0 

-

\ 

TC 434 (3-69) 

1 

PLU> 

( TIP CENTER) 

2 

TDU 

TERloiiNAL DATA LtiiT 

430750 

r---------

20. .19 

(X)NI.fCTORS 

(BACK, LEFT E�) 

0 
PHlNE 

I 

J 

b:d \ 

2• • 1 

......--__--

TERMINAL INTERFACE 

PIN NLM!ER 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

l2 

13 

14 

15 

16 

17 

18 

19 

20 

I 

� 

[L 

AL 

TR 

GNl 

-12V SLPPLY 

+12V SLPPLY 

DR 

RO 

so 

FUNCTION 

DIGITAL LOOP 

ANALOG LC<l' 

TERMINAL READY 

CIRCUIT GRCUil 

DATA READY 

RECEIVED DATA 

SENJ DATA 

2 

LINE 

t:1 
0 

DIRECTION 
<TERMINAL) 

FRCJ.I 

FROM 

FRCJ.I 

TO 

TO 

FRCJ.I 

I 

I 

3 

3 

PIN NQ_, 
I 
2 

3 

4 

5 

6 

7 

8 

9 
10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

CODE 
DL 
DSI 

AL 

DSS 

TR 

RS 

+5 

GND 

-12 

+12 

DR 

Tft2 

RO 

TW1 

so 

I 

I 

4 

PLUG (TCP CENTER) 

20. .19 

2. .1 

TERMINAL INTERFACE 

FUNCTION DIRECTION (TERMINAL) 
DIGITIAL LOOP FROM 

DATA SPEED INDICATOR TO TERMINAL 

ANALOG LOOP TEST 

DATA SPEED SaECT 

TERMINAL READY 

REQUEST TO SEND 

+5 VI:LTS 

CIRCUIT GROlN) 

-12 VI:LTS 

+12 VI:LTS 

DATA READY 

TWX INDICATOR (FUTURE) 

RECEIVE DATA 

TWX CONTRI:L 
TRANSMIT DATA 

4 

FRCJ.I 
FRGI TERMINAL 

FRGI 

FROM 

TO 

TO 

TO 

FRCJ.I 

I 

I 

5 

TAU 

TERMINAL AUXILIARY Lf'l� 

430751 

EIA EQUIVALENT 

CI 

CH 

co 

CA 

CB.CC.CF 

BB 

BA 

5 

I 

CONNECTOR PIN 

1 

2 

3 

4 

5 

6 

7 

8 

9 
ro 

11 

l2 

u 

u 

e 

H 

17 

18 

u 

20 

a 

D 

� 

" 
� 

I 

6 

PLUG (BACK, LEFT �) 

r-� • 13 • 25 
• • 
• • 
• • • • 
• • 
• • 
• 

• • • 
• • 
• • • 

• 14 

� 

DATA SET INTERFACE SIGNALS 

SIGNAL 

PROTECTIVE GROlN) 
TRANSMIT DATA 

RECEIVE DATA 

REQUEST TO SEND 

CLEAR TO SEND 

DATA SET READY 

SIGNAL GND 

RECEIVED LINE SIGNAL DETECTOR 

TWX CONTRI:L 
DATA SPEED INDICATOR 

TWX INDICATOR 

DATA TERMINAL READY 

DATA SPEED SEU::CT 

ANALOG LDCP TEST 

6 

I 

EIA CIRCUIT 

AA 

BA 

BB 

RS 

CB 

cc 

AB 

CF 

SCF 

co 

CH 

-
. 

7 
fiEVISIOil!; 

ISSUE. AUTH. NO. 

I 25249-R 

t-ala 43 

TERMINAL DATA LtiiT 

(430750) 
AND 

TERMINAL AUXILIARY 

LtiiT 

(430751) 

APPROVALS 

PROJ. MFG. REL. 
SUPV. COMP!,. 
,_u- - rx..:t., 

A 

t-

B 

t-

c 

t-

0 

r-

DRN. MUSK loArE 8-16-71 I E 
R80 FILE 2.30.171.261A 
S·NUMBER 9�/�S 4 9'-175 

7 

TELETYPE 
a- c 

� � � 41> 

9635WD 



B 

0 

E 
� 

I 2 I 3 I 
IIIOTE: MANUFACTURE PER MR 2001 & �2021 312918 CABLE TIE 

SEE NOTE 2 r---------------1:----l��--, 346395 CABLE ASSEHJLY 

4 I r409060 BOARD 
ETCHED CIRCUIT 

5 I 6 I 

,,� �� 

: I � 

� 
0 

z 

7 
REVIS IONS 

�"' �� �!a i , ... 
2� 
§ 

i 
% .... 
� 

I I 6-ll-75 1 2J3�0 R 
1 I 4 I 2 I 2 I 9-8-76 116609 

+ + +  + + + + + +  + + + + + +  

+ + 
+ 

+ + 

n 
L_J D 5 D+ D+ 

·

o+ I I ;. I j 3 1 1 16692 l A 
l l- 4 3-11-77 18184 

A 

LIT CATA A.A. I1-.T. AU!. 

G) 

PAR. D 'J P  CPS 

. . � o:@J= � cill[J= � c:f!ITP 
@ [���:���] �. � g I� �I� � i [���:���] i 

F.+ 1o;'+ ,:��'PI,:ry"+r;·�,,� r. r 11::: 1::: �+�+ + 
ESC 1 2 3 4 5 € 7 8 9 ! 0\ -

[���:���] 
Dtd�-13 + + + I ' 

+ + DDDDDDDDDDD D 

I' lsi 102 1515-1-7711� 
I B 3 6 il-14-77 18370 

I 161 - I 71C:-31·77118844 

I I 6 
I I B 

- •81 - 115121 
9 f ___ 115148 

p 
.1;..; • ...1 

t-

8 

D D-6 o-10 o-16 o-6 084
-

2

7 o-20 04-15 o-10 06-3 06-7 06-8

. o-20 06-19 
+ +  

++ ++ ++ ++ 
+ +  + +  + +  + +  + +  

++ ++ 
+ +  

1-

A S D F G H J K L l ' RET. { 

NOTEIO. 

1 :u

+ 
;o;8 + o:-2 + 0+. + o:-3 + 0+-28+ o:·23.+ o:·16+ o:-6 

+ 

o
+

-9 +. o:10

+ 

A:ll

+ 

o:l5

+ 

�������SHIF
�
T Z X C V B N M • • I SHIFT L.F. 

·�Jl!!� "� �� [�:::J + 1:· + ������:���] � 410080 [�-��J �+ .. + 0:16+ 
CTRL R2B � I . SP. f � f REPT. • !EL. 

c 

'----=::::...1 
1 . I I 
I j 

1-

fRrr: I PAR! lor 
DESIG. m. REQ. Y. DESCRIPTION 
Ml..Al \ 342280 I 3 I SENSE AMP TSA-2L 
�1...81 I 3 39002 I 2 I CwAD 2 INPUT GATE ( 9002 l 
�'L82 SAl-£ AS MLB1 
ML83 315990 I 1 I JECADE COUNTER (7490) 
MLA4 404027 i 1 I CLOCK CIRIYER 
ML.94 
MLA5 342238 
MLA6 

CR1 1346394 
CR2-9 1197464 

SA'£ AS 'llA1 
1 I �YSIIITCH LOGIC TKL-2KP 

SAME AS MLA1 

1 I DIOOE, ZENER 1N4730A 
a 1 cicn: u;.�I48 

R�F. PART 
IQ

T 
GESIG.I>�O . RCQ. Y. 
R15 1315948 I I R13 I 3159711 1 

Rl9 I 3159531 2 
R20-22 

R23 3334171 1 
R24-26 

R27 
R28 -291 328733 I 2 

R30 

I 
I ---1 

L I 
DESCRIPTION 

f<EF. I PART IQT DESIG .. 1\'C'. REO Y. DESCRIPTION 
RESISTOR, 100 rHM 1/411 
RESISTOR, 630 0�:'-1 11411 
RESISTOR, 1.2K OH"1 1/41, 
SA':� AS R12 
RESISTOR 6BOK OHM 1/4Yi 
S A.'-1£ AS Rl2 · 

SA.'1E AS R6 
PESISTffi 190 OHM 1/4W 
SAI-1E AS �5 

346293 I 9 I SPACER. SKJRT 
346301 
346:;02 
346303 
34C304 
34670Cl 
346701 
346398 
34€399 

2 I SPACER .188 
3 I SPACER .375 
6 I SPACER .562 
I I SPACER 750 
1 I FRAME . FRONT 
1 I FRA:-£. REAR 
1 FRAME. LEFT II/POST 

FRA.'!E, RIGHT �/POST 
R!7 1 3306401 I I RESISTOR 150 0HM 114W 181241 I B I SCR£1'1 11/fiASHER 6

-
40 

R31·32 13159541 2 !RESISTOR 1.5K OHM I/4W 79351RMIL5FT1 TAPE 

LSTAMP ISSUE NJMBER WITHIIII 
DOTTED AREA INDICATED 

101) INFDRMA TIDN i'DTES 
SENSE AMP ) PIN N\M3ER 
M.. 11.\MlER

S_- _:/ I DFSENSE f,W 

SWITCH �
­TERMINAL 

I 
1- � I� TERMINALS 

+""V F'CR LED 

-/ 

SENSE AMP 
ML t>A.MJER 

�KEYTCP 
346359 SWITCH DESIGNATION 

f 1 
PIIII NlM3ER 

�---� I (]'SENSE AMP. 

MAIIUF ACTURI t-IG NOTES : 

1). REFER TO 43KIOOAC ANALYSIS CHART 
FCJl POSITI!l'l & P\RT N�_iMBER OF' CCM'O­
NE�'TS AND CHAr-NEL ASSEMBLY INFCRMA TION. 

2). CABLE TIE SHOULD BE POSITIONED SUCH 
THAT THE TIE LOCK IS LOCATED BETWEEN 
HOLE A ND CABLE SHOWN (OTHER SIDE). 

3). REFER TO 40K/MC FOR LABEL POSITION. 
cc 080 

CIRCUIT CARD 

CONSOLE 
LOGIC 

0 

R33 SA'1E AS R19 79324"'1/C"T I TAPE. FOAfl + + t-
C2 134€238 I 3 I Cb.PACITOR 33 of 
C3-4 14::>5324 I 3 I C�PA�ITOR 0.1 MFD 
C5-7 I 333727 I 3 I Cb.PACITOR 6. 8 �FD 
C8 1336948 I 1 I CAPACITOR 1.0 •�c 
C10 I I I SA!-£ AS C2 
Cll-12!300384 I 2 I CAPACITOR • .  0047 MFD 
Cl3 I I I SA!-£ AS C3 
Cl5 I I I SAfE AS C2 

340730 I 6 I Cr!A'.�!CL 
3464261 1 I LOCATING PLATE 

1oll52 I 2 I SC?.cll 4-40 
36•0 I 2 I MSHE:P. w:r: 

125911 j 1 I WASHER. FLAT 
340723\57 I KEYSIIITCH, BASIC 
340722 I 1 I KEY SHTSH. LU:'-l 
34£�59 I 5 I KEYStfiT:H, p;:; 
341098 I 3 I KEYSHT�H. LAT:H X 

R34-35 \315952 I 2 !RESISTOR, 8200HMI/4W\ I 34623513 i HGUSWG 
�_2?€573 I 3 R�SISTCR, 1.8� OH� 1/4� I 340762\ 1 j H'J'JSPIG ASS!::". 

79266�"' I2.4FT TA�E. FCA.\1 

79331R" J2:4FT TAPE, FOAM 
312918 I I I CABLE TIE 
346395 I 1 I CABLE A.SSE'SL Y 

409080 I 1 IBOA�D. ETCHEJ 

I 
-d-= KEYTOP 

DESIGNATION 
340720 SWITDi 
34 0722 Sit ITCH 
341098 SriiTOi 
340779 SIHTDi 
340432 SWITOi 

NOTE: 

102. AT CUSTOMER IDENTIFICATION 
ISSUE IB R34, 35, CR8 AND 
CR9 WERE ADDED 

PRO.l .  

ENGR. 
DRAWN 

APPROVALS 
Slf'V. ..FG. REI.. 

j..,eotft.. Dn 
R.H.F. losGNR. R.E.G. 

!DATE 1-30·76 
E- NUMBER 
so-co NO 40S� 
R 8 D FILE NO 2-30.171.263A 

TEL E TYPE 
s " "'"'' I ' �•moo " ""' ""' """I ' """""'"· oc "'"'.a , 

I 
- �- -

I 
R8-u 1315959 • 4 !'£sis ToR. 4. 7K CJ-i': l/4)'; 349779 1 1 i KEYslnTcH De co"JT�cr 1 1 

. 
r M "' 

I R12-13 i 320275 I 8 P.ESISTOR. lOK OHM l/4fl 348704 I I j'lJUSING I I !> 

I I R14-15 i 315947 I 2 RESISTOR. 51(}<� 1!41· '346410 I I I LABE L (NOT E 3 1 ! I 4 I 0 0 8 0 
TC 661-1174 I I 2 I 3 I ;--··- I 5 I 6 I 7 

SIMILAR TO: 

-.. ,�j � ,: :;..- F'"" 

E 



( 

1 2 3 I 4 l_ !S l 6 I 7 
REVISiONS 

NOTE: MANUFACT URE PER 

4 �O IZ"l Hf USH."K 430734 2USHH;G. I�:SLL4 TI�'G (2 PL S. ) 

I 345921 STLO ( 2 PLS. ) 

I 4 307 32 �IUT (2 PLS.) 430701 rEADER, 10 ?IN 

340269 
336473 

FUS� CLI0 ( 2 PLS . ) 

RIVET (2 PLS. )� li 
'" 
a �It')� "'�"' C!! ::Ef5 

;> 

t::! 0 z 
� ... 
�� 
i5:a 

i �w 
"'� 
:;><! 
§ 

� 
:i .... 
� 

� 

3'•F.94 CONNECTOR I 3A692l STLJ.J . c SOLDER .EAD TO 403090 RIVET (2 ?LS.) 

430732 t,·�rr 430710 WASHER,INSULATING (r-.()L 2) G'jD. ?LANE 

.:.::::,.,_ 

0 

r-
0 Fl1 

��' 

7001 WASHER 

"LD-

J i"': I 9ID:IF � rz 0 0 � ' +c�9 \ @ �5 @) o 

r:.::'\ � t:4 2 C7 + =i f'ZB F 9 R38 F =s:l' � � I 
-

;::: ! l;.) i - "' ,, I ':,: � @�� [J LJ I 
@ <=(BID=> G 9 ClD � =C::@J= 9ill1= . 5 ( 

=@Ill= � CRl� <· =1 R29 F � =§ ) 
I =[§]= ( ! 

� �. II r"'C ...... 

B 
=UlWJ w 

B 

0 
0 

,. ,_I �:� l I. =§]}= t i � � � q� � ���;&J �3 

B "'------�.:---7------· 
C�l6� � s� � CR24� �4 

SEE I --------- c:> 
-fCR4TL CRU 9Kffi=> u :m 

NOTE 1 a 5 ---1 � � 9 R1 F � CR14 eRn� � � cfliTIJ= 
� CR6 F lW � =j R35 � �� 
=j R3 � -=e::::JPcR12 n 

CR18� =j Cll � � � � c{ffi]=> 

G � =[ill]=> CR25 � � c{].ID= 
c1 

l �CRzsffiill=' 

CR19 � � + 
Cl3 I +

��CR27 � 
CR209I:J> - _ � � 

91iiTJ=> � � 

h 

m 

-

v. \� INSULATING SLEEVING � 
119332 SCREW ( 2 PLS.l N/C TO LAND AT 

198522 CLAMP,CAPACITOR(2) 98642 LOCKWASHER ( 2 PLS.) THIS POINT \ __ 409700 SOARD, ETCHED CIRCUIT 
I 1346921 STU) ( 7 PLS.) 
l430732 NUT (7 PLS.) 

L----7001 WASHER 

Rt:F. I PART IQT 
DESIG. NO. REQ . y DESCRIPTION 

<: Cl 1 430706 CWACITffi. 200 I>FD 
C2 1 310930 CAPACITOR, 100 1-!fD 
C3 1405324 CAPACITOR, .1 MfD 
C4 1 333727 CAPACITOR, 6.8 MFD 
C5 I4D5324 CAPACITOR, .1 MfD 
C6 1300057 CAP o\C ITOR , . 01 MFD 
C7 1 430704 Co\PACITOR, 330 MFD 
cs 1430704 CAPACITOR, 330 I-1FD 

C9 ' 1 430704 C�PACITOR , 330 MFD 
C10 1430721 CWACITOR, l2o:J PFD 
Cll . I 430721 CAPACITOR. 1200 PF::J 

Cl2 1 405324 CAPACITOR, .1 '\FD 
Cl3 1 430705 CAPACITOR, 530 �FO 

:::14 1405324 C4PACITOR, .1 MFD 
:::15 1 325034 C4PAciTOR, 120 PFO 

REF. 
DESIG . 
CF17 
CR18 
CR19 
CR20 

CR21 
CR22 
CR23 
CR24 
CR25 
CR26 
CR27 
C'128 
CR29 

PART I::)T NO. REQ. Y 
430715 
430605 
430605 

312401 

430729 
321135 
430n4 
430725 
336<:94 
197464 
430724 
405029 

430605 

D�SCRIPTION 

30731 TERMINAL ( 2 PLS.) ·.� 

REF. I Po\RT IQT I I REF. I PART IQT 
DESIG. MJ. R�Q. y DESCRIPTION 

::JESIG. NO. REQ. y I DESCRIPTION 

:� 

DIODE. 20:JV 3A FR I R1 1 120211 I I RE SISTOR . 20K 1� I R42 I 320276 I I RESISTOR, 470 1/4W 
DIOOE, W4936 I R2 1 182763 I I RESISTOR. 680 11'1 I R43 I 320276 I I RESISTOR. 470 l/41'1 
DIODE. IN4936 I fi3 1 118198 I I RESISTOR, 56K H< I R44 I 3 2 1213 1 I RESISTOR, 1 K l/4W 
DIODE, ZENER 1N4755A I R4 1 430714 I I RESISTC"i, .24 1W I R45 I 401067 I I RESISTOR, 2400 .5% 
DIOOE, 4 LAY::R RESISTO�. lOK 1/4� RESISTOR, lOOK l/4W 
DIODE, ZENER 1N4735A RESISTOR, 4700 1/41'1 RESISTOR, 27K 1/41'1 
DIODE. ZEN!:R l5V I R7 I 321213 I I RESISTO'l ' 1K l/4>'1 I P48 I 321213 I I RESISTffi. lK l/4W 
DIODE, ZENER 51V I R8 1 144464 I I RESISTOR, 220 1•Y I R49 I 430719 1 I RESISTOR 25.SK .5% 
THYRISTO'l, ScR . 8� I R9 I 318302 I I RESISTOR . 220 l/4W I R50 I 401067 I I R:O:SISTC"l. 2400 .5% 
DIOiJE. IN4148 I RlO I 321213 I I RESISTOR ' 1K 1/4� I R51 I 320275 I I RESISTOR. lOK 1/4)'1 
DIClDE. ZE:;ER 15V I Rll I 318801 I I R!::SISTOR . 47K 1/4_1i I R52 I 318803 I I RESISTOR, 2400 li4W 
LED, PCB MOu:;TABLE 1 R12 1 320275 1 1 RESISTDR, lOK l/4/i 1 P53 1 321258 1 1 RESISTOR, 20K 11211 
DIODE , IN 4935 1 R13 1 315955 1 1 REsrsrrq. 2200 1141' 1 P54 1 315956 1 1 RESisTm. 2100 l/411 

CR30 1430605 1 I DIODE. IN4936 I R14 I 320275 I I RESISTQ'i, !OK l/41'i I R55 I 313303 I I RESISTOR. 2400 l/4\V 
CR31 1 430713 I I DIODE. ZENER 190V. I __ R15 .1320276 I I RESISTOR, 470 l/411 I R56 I 401067 I I RESISTOR, 2400 .5% 
CR32 1 430605 1 I DIODE' IN4936 I Rl6 1323785 I I RESISTOR, 330 1/4•Y I R57 I 315956 I I RESISTOR, 2700 l/41'1 

D �5324 C4PAciTOR, .1 MFJ DIODE , ZENER 51V RESISTOR. 6.8 l/211 RESISTOR, 430 l/41'1 
ci-s--1 405324 CA PACITOR, .1 MFJ FILTER, RFI ReSISTOR, 10 111 RESISTffi, 2400 l/411 
Cl9 1 310929 I I CAPACITOR ,t.8 �FD I Fl_ I 1201391 I FUSE • I A I R19 I 315948 I I 'lESISTC'R. 100 l/411 I R€D I 3159El I I RESISTOR. 9200 114� 
C20 1 310929 I I C�PA:ITC� ,1.8 WD I I I I I R20 I 315948 I I RESISTOR. 100 l/41'i I R61 I 401067 I I RESISTOR' 2400 .5% 
S21 140:0324 I. I C�PASI TGR • .  1 �1FLI I MU 1 335522 I I IG, O"TIC�L COUPLED I R2l I 335622 I I RESISTC'l . 65 1/4fi I R62 I 320026 I I RESISTO'l, 3900 l/411 
c22 1 310929 1 1 CAPACITOR ,t.s MFJ 1 MLZ 1 404239 1 1 :::uAD VOLT ca�P4f'ATCIR 1 R22 1 315951 1 1 'lESISTCR . sso ll4fi 1 R63 1 318803 1 1 RESISTOR, 2400 1/411 
:23 1405324 1 1 CAPACI TOR • .  1 f1FD 1 "'"-3 1 326823 1 1 REGULATM. vcu�Ge: __ L R23 1 3co<75 1 1 RESISTCl, tOK 11411 1 R64 1 320275 1 1 RES ISTOR . IOK 114w 

M..4 1 404239 1 1 OUAD v::u CC'!?ARATOR 1 R24 1 32C27S 1 1 oc:srsroo. DK l/41· 
M�5 I 402202 I I REGULATGR. •5Y I "25 I 315957 I I FESISTC;�. 330J 1/41o 

:JIQ;:;E, 400V REGU�Uffi. -12V PESISTCR, 56:)J l/211 
DWJE, LOOV REGULATOR, +l2V PESISE'l,680ll41i 

CR3 1 408037 I I DI�JE. 400V I I I I I R28 I 3ll �96 I I ?ESISFJR, 121K 1% 
CR4 1408037 I I oro::�. 400V I I I I I R29 1 341592 1 1 R�SIST:C?. 75K l% 
cR5 1 430725 1 lurocE. ZEI.'ER 51V 1 :l1 14307111 1 TRM�srsrm. 45ov 1 R3o 1 315957 1 1 R::SISTOR. 330J 114� 
SR6 1430713 I I JIOC::. ZEtiER 190V I �2 I 400909 I I TRA.;�SISTG'l . EOV �:O'l I R31 I 327721 I I R�SISTCP. 4. 7 MEG .l/4� 
:;�7 1430505 I ICICDE, 1N4936 I 03 1 325077 I I TR�t:SISTCf?, 2ti4355 I fi32 I32�SQ2 I I FESISTOq, 100-< F 
CR3 1 30�102 I I:JIODE, 1N4156 I �4 I40'J909 I I TR�NSISTO", 6JV t:PN I P33 13215�8 I I ;;osrsTr�. lOOK l/411 

E J!OOE, 11'-:4936 TRM�SISTCN, 2��.1355 P�SIST��, 330 li4W 

PTl 430707 THER'!I STffi 

RVl 43S708 VARISTOR 

Tl 430702 TR•:-ISFCqM'o:R. POOEq 

T2 4307')3 TRA.NS�OR._.:f:P., PL.LSE 

DIODe, ltl4936 TRA�iSISTO�, f')V �:"'i P::C':IS�CP, 1211< l'C STRAP 

::Rll 1430505 I I JIOJE. lt\4:)36 I :)7 I 400909 I I TR�·:SISTC'R. 6JV N"': I q36 I 321"�3 I I P�SISF�. lOOK l/4/i 

C'<l2 1 430605 1 1 DI:J:JE. 1�4936 I �a I 400909 I I TR�r :siSTD�. EJV �;">� I P37 I t.Gl :•57 
c�13 1430505 1 IDIOOE, lN4936 1 �9 1 325::J77 1 1 TRM:srsTcR. 2l\4c5s 
Si<l4 I4306·J5 I I DimE. lN4936 I QlD I 400909 I I TRA•,>ET'JR. EOV t:=-•: 
:::Rl5 1 430605 I I :JIWE, 1N4936 I Qll I 400909 I I TRAr:ciSTJ2. 60V ND>I 
CR16 I4306'J5 I IDIOOE, lN4936 

TC 661-1174 I 2 

R3B I 324:<a 
R39 I 32827> 
R4J I 33c.�41 
R41 i ��0?76 

I 

R:7:S�S:(:l, 240J .�% 
'i:::SISTC�. 30.li< l'{ 
.'-E.SIST':P, l'J�" l/·!;t 
r-:::.ISTC?, 1 f'.£G. j /tlfi 
P�_3!.STC4, 471) 11.-�1: 

3 I 4 I 

NOTES : 
1. 

2. 

3. 

4 

177113 WASHER INSlJ.A TING (NOTE 3 l 
327809 BUSHING, INSULATING ( 2 PLS. ) 

321786 LABEL__j 

MOUNT FU WITH TWO PIN SIDE ADJACENT TO 341694 CONNECTOR AND BEND SIDE 

TABS ON UNDERSIDE TOWARD EACH O.,.HER. 

MOUNT 430710 INSULATING WASHER BETWEEN HEAT SINK AND TRANSISTffi Ql. 

SUITABLE HEAT SINK COMPOUND UNDER Ql , ML5, ML6 AND ML7. COMPOUND TO BE 
APPLLED BETWEEN INSULATOR AND HEAT SINK OF Ql AND ML6 

TYPICAL HEAT SINK ASSEMBLY. 

430732 NUT WI WASHER 

TRANSISTOR 

INSULATOR {WtiERE NEEDED) 
j 

I HEAT SINK 

""'""-"��- � 7001 STEEL WASHER �;j(, � 327809 BUSHING(���u�r�r 
346921 STUD 430734 BUSHING INSUL ATING 

5 

6 

7. 

8. 

9 

(QI ONLY) 

BOARD 

A MINIMUM OF .020 CLEARANCE MUST BE MAINTAINED BETWEEN CIRCUI T BOARD 
AND CASE OF FILTER. USE 131228 INSULATING WASHERS OVER MOUNTING TABS 
IF REQUIRED . 

AT CUSTOMER IDENTIFICATION ISSUE 2A, Cl9, C20, C22 WAS CHANGED FROM I MFO. , 
R23 WAS CHANGED FROM 3.3K , R44 WAS CHANGED FROM IOK , CR31, CR32 AND CR33 

WERE ADDED, AS SHOWN ABOVE. 

AT CUSTOMER IDENTIFICATION ISSUE 3A, THE FOLLOWING CHANGES WERE MADE , CR20 WAS 
CHANGED FROM 328696, Rll CHANGED FROM 320275, R27 C HANGED FROM 321213,R64 WAS ADDED, 
AND ONE LEAD OF Rl4 WAS MOVED FROM ML-1 TO BASE OF 07. 

AT CUST<J..tER IDENTIFICATION ISSLE 4A,COOLCTO'l Gl NON-COMPON::NT SI:JE FRC»4 CR21 TO 

R23 AND PIN 2 OF 430703 TRANSFJRI-ER liAS CUT U CR2l. COt-OUCTffi F'RO'! R29 T:J C9 liAS 
CUT CY.'l C()\f'OI'£�jT SDE. STRAP ADDED FROM LEFT S:OE OF R23 TO CATHODE OF CRI9 AND 
STRAP ADDEO FROM LEFT SIDE OF R30 TO CATHODE. OF CR23. Sl REPLACED Cl6. 

AT CUSTOMER IDENTIFICATION ISSUE 48, MLI WAS CHANGED FROM 404:;25 . 

10. AT CUSTOMER IDENTIFICATION ISSU E 4C THE FOLLOWING CHANGE WAS MADE' BUSHING 
UNDER Ql CHANGED FROM 327809 TO 430734 . 

I I  AT CUSTOMER IDE'ITIFICATION ISSUE 4 D  R34 WAS CHANGED FROI\ol 321213 

!S I 6 I 

A 

A 

2 A 
3 A 

4 A 
4 B 

4 c 
4 c 
4 D 

cc 700 

r:-· 
'P 

IT04 

5 

6 
7 

8 

9 

10 

I I 

7-27·76 

2 

3 !Q· 11· 75 
4!;1-1-76 

512-2·77 

6' -

7 I 4-1-77 
8• --
919-1-77 

CIRCUIT· CARD 

PO'IER SUPPLY CARD 

APPROVALS 

24582R 

16674 

'69�8 

16898 

18109 

11802 

18273 
18287 
18666 

PROJ. SU'll. I PROJ. DlR . I t.IFG. RE�. ,-:A 
Y-( 

-�-... .;<:· ,_ .. y•;• , _0.....__�· r<? 7� � '· '. 1) P)""')/ 
ENGR F .P.K. 

DRAWN 
JosGNR. 
I DATE 

PROD. NO. 410700 
SO- CO NO 4700 
R a 0 FILE NO l·30.17l.211A 

TELE TYPE 
• � � c 

r Iro� "'' 

410700 
7 

A 

f-

8 

r-

c 

1-

0 

.. 

f-

E 



,,_ 

( 

A 

-

B 

-

I _l 3 I 2 4 j_ 7 j_ 5 i 6 
NOTE: MANUFACTURE PER MR 2001 

REVISIONS 

REF 
OESIG. 

C1 
C2 
C3 
C4 
C5 
C6 
C7 

ca 
C9 
ClO 
Cll 
C12 
Cl3 
C14 
C15 

ALIGN HQ,_£5 WITH WE LD NUTS 
ON I.J'CERSIDE OF 430723 34€921 STUJ 

430732 i'.'UT ( 2 PLS) 34C269 FL'SE CLIP ( 2 PLS) 
336473 RIVET 12 PLS) 

"' 
� QQ �.u '�w � INSTALL 430739 INSULATOR (; 430723 HEATSII'.t< 

TO CO\ER R/1 t.NO RTI 

' I 7001 >'lASHER L341694 �CTOR HEATSINK 6Pt.CKET I 430732 t;vT 
r SEE NOTE 1 & s_L_ L 

430734 BUSHING, INSl.LATING (2 PLS) 346921 STUJ ( 2 PLS) 

30710 WASHER, INSl.LATII'l> (t-()TE 2) 
· 

�z� � z l!:2 �� I � 430701 f£ADER 10 PIN 

J 

�'=;;; i:Q '> ii'O\ �� 

�L�3090 RIVET (2 PLS) \430722 BRACKET 
u� § 

0 
0 � 

J202 

PART 

t-().REQ 

430706 
310930 
405324 
333727 
405324 
300057 
430704 
430704 
430704 
430721 
430721 
405324 
430738 
405324 
325034 

I RTl RVl _f / 

I 2 �· 4 � � 
V� CR30 .£:Zi. 

cffi:ill:o "'L..LL"' � � ..@:[p � 
...I'"D""--

cC::IF 

0 � E) C:
8 8 em:& 

� --o+��· �\/1 

� � � � (�( ._, �� 
9BIT}= 

CR33 o:C]}:s 
� 

Q10 
C7 ©l 

3 
T2 

� 
y 

3 I (@ 
2 

Q9 -=a::=J=o CR1< 
4 

r--l 
=j R"l6 f= �10 

=--, c:e:::P � rr== 
CR32 R16 

c:@ill= -=[§D= cC::IF � � 
G F 

� ===CB:ID=== � oc{]3 
==illB== c[lli]=o 

Gc{]ID> c@QJ=o G � cC::!FcR22 "'-
c{TI2}=> "'- cC::!FCR23 -3 

cC::IF CR16 a B2 cC::!FCR24 0 

� 9Ji:llP cf1iTIP -4 

� � 
c{]ill=o 

� �� 

0 t1Y 
�:�� 

=l R1 f= =l,--R-2 -·F � CR14 � CR5 -=a::J=o c(B]:o -=«=J=o 

H�A�-m-
��-��� 

...___ ..._____.... 

C1 

B, -

H 

J 

K 

L 

M 

.__. 

Tl 
E 
0 

c 

8 

A 

,__ 

-=«=J=.CR18 � � � 
'+'\ � 

c(@J= 9TI1J=o c{B5ID= c[ffi]=> 

cC::!FCR19 
� 
CR20 cC::lF 
o::(fl'llP 

� � ==ffi.§.D= =={E§Q]= � 
CR?6 -=«=J=o --w:l.il.l..1"" C7 

+ I 
� Qa11 

+ \ cC::IF +f¥ } + CR27 + C22 
Cl3 R 

c@& �\ 
� 9IDJ=( 

b 
v. 0 

1:\ijr 
kU© 

410700 

�CLAH' CAPACITOR (2) 

\ \--119332 SCREW (2 PLS) 
L98642 LOCKWASHER (2 PLS) 
L....._ 430731 TERMINAL ( 2 PLS) 

� 409700 BOARO, ETCHE.P �IRCUIT 
--"" 

DESCRIPTION 
REF I PART I QT OESIG. t-().REQ y DESCRIPTION REF I PART I QT I I REF I PART OESIG NO. REQ Y DESCRIPTION OESIG t-(). REQ 

Q 
Ty DESCRIPTION 

CAPACITOR. 200 MFO I CR17 I 430715 I I DIODE. 200V 3A FR I R1 I 120211 I I RESISTOR. 20K 1W I R42 I 320276 I I SAME AS R15 
CAPACITOR. 100 MFD I CR18 I 430605 I I SAME AS CR7 I R2 I 182763 I I RESISTOR, 680 1W I R43 I 320276 I I SAME AS R15 
CAPACITOR. .1 1-FD I CR19 I 430605 I I SAME AS CR7 I R3 I 118198 I I RESISTOR. 56K 1W I R44 I 321213 I I SAME AS R7 
CAPACITOR. 6.8 MFD I CR20 I 3124011 I DIOOE, ZENER IN4755A I R4 1430714 I I RESISTOR, .24 1W I R45 1401067 I I SAME AS R37 
SAME AS C3 I CR21 I 4307291 I DIODE, 4 LAYER I R5 I 320275 I I RESISTOR, 10K 1/4W I R46 1321508 I I SAME AS R33 
CAPACITOR, .01 MFO I CR22 I 321135 L__j DIOOE,_ZENER IN�J35�_j__£l��ll1595!) L I RESISTOR, 4700 1/41'1 __ l R47 13159881_ I RESISTOR, 27K 1/4W 
CAPACITOR, 330 MFD I CR23 I 4307241 I DIODE, ZENER 15V I R7 I 321213 I I RESISTOR, 1K 1/4W I R48 1321213 I I SAME AS R7 
SAME AS C7 I CR24 I 430725 I I SAME AS CR5 I R8 I 144464 I I RESISTOR, 220 1W I R49 I 430719 I I RESISTOR 25, 8K . 5% 
SAME AS C7 I CR25 I 336694 I I THYRISTOR. SCR . SA I R9 I 318802 I I RESISTOR. 220 l/4W I R50 I 401067 I I SAME AS R37 
CAPACITOR, 1200 PFD I CR26 I 197464 I I DIOOE. IN4148 I R10 I 321213 I I SAME AS R7 I R51 1320275 I I SAME AS R5 
SAME AS ClO I CR27 I 430724 I I SAME AS CR23 I All I 318801 I I RESISTOR, 47K 1/4W I R52 1318803 I I RESISTOR, 2400 l/4W 
SAl£ AS C3 I CR28 I 405029 I I LEO. PCB MJUNT ABLE I R12 l 320275 I I SAME AS R5 I R53 I 321258 i I RESISTOR. 20K 1/2W 
CAPACITOR 530MFO SAME AS CR7 RESISTOR, 2.2K 1/4W RESISTOR, 2700 1/41'1 
SAME AS C3 SAME AS CR7 SAME AS R5 SAME AS R52 
CAPACITOR. 120 PFO I CR31 I 430713 I I SAME AS CR6 I R15 I 320276 I I RESISTOR. 470 1/ 4W I R56 I 401067 I I SAME AS R37 

t-()TES: 

/ l I :-• mo n �� 
'--j 430732 MIT (7 PLS) 

7001 WASHER 
177113 WASHER INSLLA TING( t-()TE 3) 327809 BUSHIP..'G, INSLLATING (2 PLS) 

FOR NOTES I TO I I  SEE SHEET 1. 
12. USE DRAWING 410700 (2) 8 A S S OCIATED 4700SD SHEETS 85,86 8 B7 W ITH 

409700 BOARD ISSUE 4 OR LATER 

13. THROUGH CUSTOMER IDENTIFIC ATION ISSUE 5A CAPACITOR Cl3 USED PART NO. 

430705. IF REPAIR REQUIRES REPLACEMENT OF Cl3 USE PART NO. 430738 

PLUS A WIRE STRAP, AND INSTALL AS FOLLOWS (USING EXISTING HOLES IN 

BOARD); 

ADDEO 

409700 BOARD 

STRAP 

0 SAME AS CR7 RESISTOR, 330 1/ 4W SAME AS R54 1 +:� f-{) 
r-}D--, 

CH G �.0 
SAME AS C3 SA!oE AS CR5 RESISTOR, 6.8 1/21'1 ___BS_SISTOR, 430 l/4W 

Cl8 I 405324 I I SAl£ AS C3 I FL1 I 430709 f f FILTER. RFI I R18 I 178862 I I RESISTOR. 10 lW I R59 I 318803 I I SAME AS R52 

Cl9 I 310929 f I CAPACITOR, 1.8 MFO I Fl 1 1201391 I FUSE, 1A I R19 1315948 I I RESISTOR, 100 1/4W I R60 1315961 L I RESISTOR, 8200 l/4W 
C20 I 310929 I I SAME AS C19 I I I I I R20 I 315948 I I SAME AS R19 I R61 I 401067 I I SAME AS R37 
C21 I 405324 I I SAME AS C3 I M..1 I 3355221 J IC, _(Jf'j_ICAL COUPLER _ _l_ R�35622 J I RESISTOR, 68_l/4W I R62 1320026 L J�ISTOR, 3900 l/4W 
C22 I 310929 I I SAME AS Cl9 I M..2 I 404239 I I QUAD YCU COMPARATOR _I R22 _1315951 I I RESISTOR, 560 J/4W I R63 1318803 I I _SAME AS R52 

C23 I 405324 I I SAJoE AS C3 I M..3 I 326823 I I REGULATOR, VOLTAGE I R23 I 320275 I I SAME AS R5 I R64 1320275 I I SAME AS R5 

CAl 408037 

CR2 408037 
CR3 408037 

K.4 I 404239 I I QUAO VOLT COI>f'ARATOR I R24 1320275 I I SAME AS R5 I R68 1315955 I I SAME AS Rl3 

M..5 I 402202 I I REGULA TOR, +5V I I I I I RTl 1430707 I I THERMISTOR 
DIODE. 400V IN5060 I M..6 I 402204 I I REGULATOR. -12V I R26 1118186 I I RESISTOR. 5600 1/2W 
SA/oE AS CR1 I M..7 I 4022011 I REGLLATOR, +12V I R27 l 315971 I I RESISTOR, 680 1/4W 
SAM:: AS CRl I I I I I R28 I 341596 I I RESISTOR, 121K 1% I RV1 I 430708 I I VARISTOR 

.__ ---\._-
MOUNT 430738 _/ � 430705 LOCATION 
IN THIS LOCATION 

cc 700 
CIRCUIT' CARD 

POWER SU'PL Y CARO 
F 
fp 

APPROVALS 

� 

CR4 408037 SAl£ AS CR1 I I I I I R29 I 341592 I I RESISTOR, 751< 1% I sn I 336470 I I STRAP PROJ. �-� PROJ. �Rl loiFG. AEL. 
1 CR5 430725 DIOOE, ZENER 51V IN4757 Ql 1430711 TRANSISTOR, 450V R30 315957 RESISTOR, 3300 1/4W ST2 336470 STRAP 1 I CR6 430713 DIODE ZENER 190Y IN538 Q2 j 400909 TRANSISTOR 60V NPN R31 327721 RESISTOR, 4. 7 MEG l/4W ST3 336470 STRAP _I I CR7 430605 DIOOE, IN4936 03 j 325077 TRANSISTOR, 2N4355 R32 324902 RESISTOR. lOOK 1% _I E ' CR8 430605 OIODE, SAl£ AS CR7 04 1 400909 _ SAil£ AS Q2 R33 321508_ _ RESISTOR, lOOK 1/ 4W _ Tl 430702_ TRANSFOfMOR _ POWER 

CR9 I 430605 I I SAME AS CR7 I Q5 L_l2501ll___LSAME AS Q3 ___j__ _R34 1321213 l I SAM£: AS R7 I T2 1430703 I I T!lANSFORMER, PULSE 
CR10 I 430605 I I SAME AS CR7 I Q6 I 400909 I I SAME AS Q2 I R35 I 341596 I I SAMe: AS R28 
CAll I 430605 I I SAl£ AS CR7 I Q7 I 400909 I I SAME AS Q2 I R36 I 321508 I I SAME AS R33 
cR12 1 430605 1 1 sAME AS CR7 1 oa 1 400909 1 1 sAME AS 02 1 R37 1 4C1C67 1 1 RESISTOR. 2400 . 5;; 
CR13 SAME AS CR7 - RESISTOR

-

. 30,1K 1% � 1 I f- =1 CR14 SAME AS CR7 SAMt tS R5 � __ _ _ _ CR15 SAME AS CR7 l!_t:Oi.-5 TCP;-:-'':-l-:-:ME::-:G:---::-l-:1 �-:-,::-, +_-_--+-----+-+_-_-_-_-_-_-_-_--_------1 
CR16 SAME t.S CR7 oAI-',, E"l<b �--

TC 661-1174 I I 2 I 3 I 4 I 5 I 6 I 

ENGR. DRAWN DLS losGNR. 
JA fflATE 

E- NUMBER so-co NO R a 0 FILE NO, 
TEL � TVPE 
j-- c r If1!1._ �' 

COMPL 

EAK 

410700 (2) 

7 

A 

� 

B 

..... 

c 

..... 

0 

r-

E 



A 

-

B 

-

-

D 

-

E 
( 

REF. I PART IQ 
OESIG. NO. REQ. TY. 

C1 3Cc::;: 7 
C2 33=S'::l 
:3 .!3C.ot J7 
';J �·J532d 
C5 337333 

C5 
C7 

C8 
:9 

ClO 
::11 
Cl2 

Cl3 
Cl4 323714 

CE 

C15 

Cl7 

Cl3 

Cl9 346238 

C2Q 

C2l 
C22 

Rl 3215:)8 

R2 313803 

R3 333412 

R4 

R5 321545 

R6 
R7 318802 

R8 171521 
R9 

RlO 315956 

P.ll 321545 

R12 300092 

Rl3 

Rl4 

RlS 310988 

Rl6 171469 

Rl7 315972 

Rl8 
Rl9 

R20 
R21 
R22 

R23 

R24 

R25 

R26 

R27 
R28 

R29 
R30 

R31 

R32 
R33 
R34 

R35 

R36 320276 

R37 137440 
R38 

R39 
R40 

R41 
R42 321213 

R43 
R44 320275 

R45 

R46 
R47 
R48 116186 
CR1 400923 

CR2 
CR3 312341 

CR4 

CR5 
CR6 
CR7 
CRS 
CR9 

CRlO 1 430605 

CRll 
TC 637-0173 I 

I 
DE SCRIP TION 

CAPA:ITC'R. . 01 �0 
CAPA0ITCR. 22 PF;J 
CA?A::::r:<>. 1�::0 '-FD 
CAPA::TC'l, .1 ""J 
CAPA:IT::R. 22 VFJ 
�l.,l.£ AS ::4 
SA'£ AS C� 

SA:-£ AS :4 

SA:-� AS C4 

SAl-£ AS C4 

SAM: AS C4 
SA>£ AS C4 

SA'£ AS :4 

CAP4:ITCR. 470 PF!l 
SA� t.S 014 

SAl.£ 4S C4 

5.1..'£ 4S C4 
SA..'£ AS Cl 

CAP4CITffi. 33 PFD 
Sb..l.£ AS C5 

SAt>£ AS C4 
SA>£ AS C4 

RESISTOR, lOOK, l/4W 
RESISTOR, 2 .4K, l/4� 
RESISTOR, 180K, l/4W 
SAt>£ AS R2 

RESISTOR, 12K, 1/4W 
541>£ AS R1 
RESISTOR, 220, l/411 
RESISTOR. 100, 5W 
SA>£ AS R8 
RESISTOR 2. 7K, l/4W 
RESISTOR, 12K, l/4W 
RESISTOR, 6.8K, l/411 
SAME AS Rl2 
SAME AS Rl2 
RESISTeR, 150, lW 
RESISTOR. 100, 1W 

RESISTOR, 22K, 1/4W 
SAt>£ AS R17 
SAME AS Rl7 
SAME AS R17 

SA.'£ AS Rl7 
SAt.£ AS Rl7 
SAME AS R17 
SAt>£ AS R17 
SA>£ AS Rl7 
SAt>£ AS Rl7 
SAME AS Rl7 

SAt>£ AS Rl7 
SAME. AS Rl7 

SAME AS Rl7 
SAt>£ AS Rl7 
SAME. AS Rl7 
SAt>£ AS Rl7 
SAt>£ AS R17 
SA>£ AS Rl7 

RESISTOR, 470, 1/4W 
RESISTOR, lK, 112W 
SAME AS R37 
SAl>£ AS R37 

SAME AS R37 
SAME AS R37 
RESISTOR. lK, l/4N 
Sb..'£ AS R42 
RESISTOR, 1DK, l/411 

SAM� AS R44 
SAME AS RlD 
SAM:: AS R44 
RESISTOR 5.6K 112 W 
DI:J:JE, 1N5350A 

SAME AS CRl 
DIOJE. 1N4004 
SAME 4S CR3 

SWE AS CR3 

SA� AS CR3 

SA"£ AS CR3 

SAME AS CR3 
SA."1E AS CR3 
DIOJE, lN4936 
SA�£ 4S CREJ 

1 

2 

_Jfi 
436 8 ORiol ---�--11 If 
{NOTE 105) I I y � -

ss eeUJ OOTE 101 __..,., s SEl 
I (JI03) (JI04) 

I 3 

430614 REAR COVE� 
\ 

'-.....-- _ 

�=C:!PCR15 

rl1 n 9:C:PCR24 

_l 4 I 

I 405332 SOCKET (16 PLS.) r::;J \ PCSITI()ol AS SHOVN _____.......... 

s i 

_/t-IJTE 101 r403412 DIP SOCKET (2 PLS.) 

ce:::::FC12 
cC:::}>CU 

8 

.---o=ffiD= 
=i:JlD> 
� 
cQlD> 
<=lBIP 
9];2J= L.QQ���\� �13 

��� 
IJ106) � (I) 

cC:J=.R35 
<C:]=>R34 
<C:]=>R33 
<C:]=>R32 
<C:]=>R31 
<C:]=>R30 
<C:]=>R29 
<C:]=>R28 
<C:]=>R27 
<C:]=>R26 
<C:]=>R25 
<C:]=>R24 
<C:]=>R23 
<C:]=>R22 
<C:]=>R21 
<C::FR20 
cC:J=.R19 
<C:]=>R18 
<C:]=>Rl7 

_r [��] E::��] 9:C:PCR25 

\ 430611 
CABLE ASSEM.---t-

=e:=PR2 
=e:=PRl 
=e:=PC1 

CR12 �( � CR2l 
:l

7 
9:C:P 

06 C:::::Z 9RIIJ=o 
CR20 fQ( � 

-c:::J=oC17 

[�!:] "'-.C7 

ce::::PC16 (1) 

430612 
HEATSINK (4 PLS. >-t-----..1 

185835 LABEL 

NOTE 102 

143307 .6A I � 
SLO-BLO FUSE :il-f-

430610 
CABLE ASSEM.---f-.1 

181245 
SCRErf W/WASHER 

3598 I'UT 

182523 
CAPACITOR 

�g 

� =miD-9:C:P lfj l 
"' 

CRll B:;�, 
CR19 

�- c{C}o CR18 rg � CR9 9:C:P l_tj 
CR88 CR7 ��� � 

Ol CR68 � ( NOTEI04) � CR5 
CR16 � 

9:C:P �g�j8 n:l 
�� 
� ,m : ---;. r'�•romo�•· 

�gu) 

coooaooo 

eooaoooo 
(Jl05) 

ClAUD t"":� 1..1'\1'". ' ... -.) 
�TACK TO GROUND PlANE 

+ 

43680RM 

(NOTEI05) 

REF. I PART ,�T DESIG. NO. R€Q. Y 
CP.l2 
CR13 

CR14 

CR15 
CR16 

CR17 

CR18 

CR19 

CR20 
CR21 

CR22 
CR23 

CR24 

CR25 

DESCRIPTI()ol 
SA'IE AS CR10 
SAME 4S CRlO 
SAt>£ AS CR10 
SA"1E AS CR:O 
SA'1E AS CR3 

S.l..'-1!: AS CR3 

SAME AS CR3 
SAME AS CR3 

SAME AS CR3 
SAt>£ AS CR3 
S4ME AS CR3 
SAM:: AS CR3 

SAME AS CR3 

SA>£ AS CR3 

-r 1181240 SCREW WIWASHER (2 PLS . ) I 3598 IVT- (2 PLS.) L409740 CIRCUIT BOARD 

REF. I PART I QT 
:JESIG. NO. REQ Y 

02 
::)3 

04 

05 1 430603 

06 1 334133 

:)7 

:;a 
o9 
010 

::<11 

Ql2 

Ql3 

014 

Ql5 

DESCRIPTION REF. I PART IQT 
DESIG. NO. REQ . Y DESCRIPTI()ol 

SAME AS �1 019 S.I..'1E AS 01 

SAME AS :u 020 SAME AS Q1 
S.l..'-1£ AS :ll 

TRANSISTOR. 40V PNP JARL IC QUAD 0" A'IP 

TRA><SISTGl, 2N4410 IC, HEX B'JFFER 
SAt>£ AS )1 IC. H.::X INVERTER 
SAME 4S �1 I'L.C4 4c%51 IC. MA.cCN ( Tl-t..) 
SAt.£ 4$ �1 l-t..c7 430�81 IC, MAPL (T).<[,_)_ 
SAt.£ AS :.1 �.L::2 3�31J9 IC :JUAL J¥, FF 
Sl.J.£ AS !Jl u· �l 33:'32.30 IC, QLIAJ NOR 
SA!.£ AS Cl �_.::3 33:94.!.7 IC, H£X BU�F=:R 
541>£ AS Ol �-1> "6 4:;,:::;50 IC, HEX BUFFER 
SAt>£ AS �1 ,._£7 SA'IE AS IJ.L£6 
S14J.E AS �1 1.1._E8 SA'£ AS ML£6 

--.;;_ 

� 
� 

E::�!] 
a a 
ElB 
El � (JI01} 
EIB 
ElEI 

[;a:;] 
=[§]= 
� 
� 
� 
� 

� 
� 
� 
9:CllP 

"'r---l � � . t-IJTE 101 
El (I) 

cJ:::CI:P "'-.C4 
___ .... __ _ [�-:;-� ���������I =e:=PC2l 

-··
S�4

--· [�] -c::F R14 
-c::FR13 

-c::F R12 CllPD3-J 

c{C}>CR27 

<{C[J=-

� 
c{C}>CR26 

L--1 L.. 

� 
=e:=Pc1o 

=J R16 f= 

=I.RiLJ= 

QUUUU 

430606 CRYSTAL, 1 .12 IoHz 

� uH:: I ..._____ 
-c:::l-R44 
-c:::l-ClB 

t-IJTES: 
101. 341618 P IN C!NECTOR (39 PLS.) 

102. 340269 FUSE CLIP, 2 PLS .. FASTEN WITH 336473 RIVET, 2 PLS • •  

103. CCNJIECTOR DESIGNATICJIS IN PARENTI£SES ( ) ARE FOR REFEREN:E 
ONLY At-D DO t-IJT APPEAR 00 THE CARD . 

h)4. BODY OF TRANSISTOR 01 TO Q5,AND 07 TO 019, TO BE SPACED 
.125 TO .250 INCH ABOVE BOARD. 

i05. 43680 RM STRAP TO BE FORMED TO APPROX. I" DIA.(TOP SIDE) 
AND FREE Et-D CUT TO WITHIN I/ 32" OF HOUSING ON 
BOTTOM SIDE . 

CR26 346394 :JICJE, W4730A 016 SA"£ AS �1 �0J3 341733 l'i::GUL£, RESISTOR 6. SK 
CR27 312922 :JIOJE, l'l47334 017 

01 4306:4 TR,\,;>ISISTCR. 80V ilPN :JARL Cj18 
2 r < 3 

SI>.Mt: AS Ql S?:J4 3 J 18 J3 StiiTCH, 8 POS DIP 
SM.£ Ao :1 

I 4 I 5 I 6 

J 

I \ 

� 

j
wl · 

_, <!> 

l=� � 
z 

;;j 

0 ... ...... s,.. 
g� "' "' 

7 
REVISIONS 

� .... 
�� 
;z:5!a 

i " "'  �� 
§ 

i 
:i 
!; .. 

1 I A I I I I 7-26-76 124576R 
I lA I 1218·16·76 lt6673 I I I A I 13111-23· 76 1'5429:q A 
I B 4 16835 
I I B 5 8619 

FOR CUS TOMER I.D. 
2A AND ABOVE SEE SHEET 2 

CC740 

CIRCUIT CARD 

M43 LOGIC CARD 
ASSEMBLY 

APPROVALS 

--:Jr9 ,--,/-r. ;_ fX)t/ft... 
PRO�. 5/.PI/. I PROJ_ '· OIR. I ... '*'G. REL. 

�·-:!:·?(; ·- u � 
ENGR. 1/.C.K. 
DRAWN 

OSGNR. 
I DATE 

PROD. NO. 410740 

so-co NO 4740 

R 8 0 FILE NO. 1-30.171.234 
TI!LETVPE 
PW!:U:C ri�®' 
410740 (I) 

7 

t-

B 

1-

c 

..... 

0 

1-

E 



( 

l 

IT. Rrr I P•v1i]Jnl OESCR!PT!O"' 1 , DEc :G !NO PEr.l 
, C1 !..3�\"'.�S�j j C�P�)C! TQR, .01 �.:-0 

I 

r-:z--1�i��:�P�ClTOR, 22 ��0 
t C_3 j ... 3\."·� ·;:: 7; ! CC;P��c l '!OR , t S�J �;-C 

! � (4 ��-5-32�1-l��-�=-�i:OR, .1 H'O 
1 :�e37333 I j CAPACITCR, 22MFO 

! C6 1 I s��� ).) ::, C4 

1' t]3 C7 t : cs , I 

I I 
� 

C10 
C11 
C12 
C\3 

S�H[ �S C4 
S:>><[ AS C4 

I IS.:OM
[ �5 C4 

S �M[ AS C4 
SAM( AS C4 
SAME AS C4 
S<>ME <>S C4 

! I C 14 13237141 I CAPACITOR, 470 PFO c 323714 

· · ·· ·-·--;. 
2 3 I :. 5 1 6 7 

NOT(. MrG PER MR2001 
4306\4 � 4J5332 S�JC>,[T 
REARCOVER \ F'OSl...-:ON �S :.:.1-it.JWN- _ _ , . _ _, . .... ...... .. , �v'-'';,..1 1..::. r'- �' RM436SJ \ 

' 
/ NJT(I04 

, , j . 

(I� PLS�
c6J 

=:�.- � I I / 
NOTE 101 ----j<. 00 DOD I I ;' 

CJ O  GO � 43e'6; 2 �·· i \iF"" Fl1 '\ 431?626 

( 4 P L S l d=:P R 5 i�t.:...J=· '� 8�J !�tlr;=j�C
C
R�

1
4
5 

430627 � .c::PC2 ';--lUn � � HOLDER :; oC:J= C23 J : ��RI4 NOTEI05 

r--

-=C:FC 12 
-=C:FC 1 1 

--�R�E�V�!S�!�O�N�S----------�� 
� ! i 0 I I � I • i 
��1.��f �� ���1 � � I � l 
:0�;:�� �� ;��� �a I S I z I l 'J ' 

I 
0 I 4 l 

C'i I I : u i i - I ' I I I 2 ; A I I : 6 I 9 -I- 77 i 18619 I 
I 1 : i A 

. 

___: I :15 S<>ME AS C14 I ' C16 S<>H( AS C4 

HE�TS!NK I 8�� :i :···:.�'O'C··.�. ')Ill HOLDER 

I 
[���€] riDOh SB��� � -=C:FR35 

) 

II C17 S.:>H[ AS C4 
C 1 6 I I I S<>HE AS C 1 

I I C19 13462361 I CAPACITOR, 33 PFD 
� SAH( AS C5 

C 21 I I I SAH( AS C 4 

i 

C22 I I I SAME AS C4 
C23 I I I SAHE AS C4 

Rl 321506 RESISTOR,100�.1/4W 
P.2 318803 RESJSTOR,2.4K,\/4W 
R3 333412 RESJSTOR,I80�.1/4W 

-=e:::JJ= CR2 ol l 
��Jill �n 

R13 � �CR25 
f"-l oC:J= R 

53 ��'ibd 
lEI �y 8�f l:gqf�� � 

430611 1 1 _ 
CABLE ASSEH � 

-=-" I�=U �� t6j � Q6�� ��� s�® a 

:3 �CR10 � � 
N I �R11� ...J 

ocacOocc If> 
CSl 

00000000..., 

_[ 

MLC7 

l....l """[_ 

-=C:F R '14 
-=C:FR J3 
ct:=:PR32 -=C:FRJI 
-=C:FR30 
cC.::P R29 
-=C:FR28 
-=C:FR27 
c:C.:::P R26 
-=C:FR25 
-=C:F R24 
8R23 
ct:=:P R22 
-=C:F 

R21 
ct:=:P R20 
-=C:F 

R19 
_ __,_ R18 

[����] 00 1--

[��5!] " 

-=C:FC 16 

[����] "' 8 

� 
R4 I I I SAHE AS R2 
R5 13215451 I RESISTOR,12�.1/4W 
P.6 I I I SAHE AS R I 
Rl 13188021 I RESJSTOR.220.1/4W 
P.8 !1715211 I RESISTOR, 100.5\1 
R9 I I I SAHE AS RB 
R\0 13159561 I RESISTOR,2.7K,1/4W 

_ IElJl CR19� 

��� � �CR9 lf8 
430628 H OLDER l - - 0 � �� [i NOTE 105 

. 
0 0 DODO 

tJj � C R 7 lrBJ NOTE 101 • oo � � 

H
o 

8] CR 1 7c:£r:::P � 
CS>s �CR6 
- rv �CR5 llTil 

NOTE lb 

� 
r 11-c8Sl 

ct:=:P C9 

r--1 
..,____,.- R 1 7 

� 
�43-=C:F 
�15-=C:F 
� 42-c:P­
�14ct:=:P 

DO og----1---
oo " 
DO CSl 
DO 
88 
go 

.., 

I() 

NOTE 101 

1--

I 
·I 

R I 1 I I I SAHE AS R5 
R12 13000921 I RESJSTOR,6.8K.I/4W 
P.l3 I I I SAME AS R12 
R14 I I I SAME AS Rl2 
Rl5 13109881 I RESISTOR,I50.1W 
R\6 1171469! I RESJSTOR,100.1W 

143307 .6A 
I I .. 

I 
� CR16�11B 

��RJ -
SLO-BLO �"USE �£R4 [E) 
NOTE 102 I 

430610 
1 I []� 

� 
-=IK[j]=-

·� 

-=C:FC7 
HLC4 �- ..... .... .... _ ..... t H

ul!u�J 
-=C:FR14 
-=C:FR13 

IBWB]®Bl 
SP04 

-4' 

ce=J=C21 

� Rf>:_o]] [��€€] c 

-

·-

I I 
Rl7 13159721 I RESJSTOR.221<.,1/4W 
R18 I I (SAME AS Rl7 
R19 I I I SAME AS R1 7 
R20 I I ' I SAME AS R 1 7 
R21 I I I SAHE AS R 1 7 
R22 I I I SAME AS Rl7 
R23 I I I <;AME AS R17 
R24 I I I SAME AS R17 
R25 I I I SAME AS R17 
R26 I I I SAHE AS R17 
R27 I I I SAME AS Rl7 
R28 I I I SAME AS R17 
R29 I I I SAME AS R17 
R30 I I I SAME AS R17 
R31 I I I SAHE AS Rl7 
R32 I I I SAME AS Rl7 
R33 I I I SAME AS R17 
R34 I I I SAME AS R17 

CABLE ASSEH 
" lt::U 1 R9 r -=C:F R12 

L::) Q21 
n 

400 J -c.. 

R8 181245 II � SCREW It/WASHER 
R48 

-=C:FR51 
-=C:FR52 

-=C:F c 8 -=C:F R 4 6 
-=C:FC10 [����] ==ITm= N 

��� 
+ �R47 

3598 NUT 
-=C:FC4 

182523 I �@ 
CAPACITOR 

� CLAMP 

C3 

€� €=3 (9 

+ 

I 

{:) 

-=C:FC6 
� CR27 -=L!E£]=- R36 -=C:F c 9 -=C:F� C22 

c 1 3 -=C:F R!s -=C:F 
9L:PCR26 -=CRts � [��€D :=ITD= -=C:F R44 

cCJ=oC18 
RM43680 � NOTE 104 l> r--->r----'o:- m u 0 w 

MANJFACTURING NJlES: 

I'---

R35 I I I SAME AS R17 

119332 SCREW <2 181240 SCREW It/WASHER <2 PLSl 409740 CIRCUiT BOARD 
98642 WASHER <2 3598 NUT <2 PLSl 101. 341618 PIN C!HEClOR (39 PI.S). 

RJ6 �2027� I RESISTOR,470,1/4W 

I P.J7 137440 RESISTOR.1K,I/2ll REF I PART lorvl DESCRIPTION REF PART lorvl DESCRIPTION REF PART lorrl DESCRIPTION REF PART orvl OESCRJPT!ON 1 R38 SAME AS R37 OESIG jNO REOJ' 'I DESIO NO REOJ' 'I OESIG NO RE� ' I DESIO NO REO I 
1 R39 SAME AS R37 CR1 14009231 I DIOOE.IN5360A CR19 I 1 SAME AS CRJ 05 43060� J. XISTOR.40V.PNP,OARL Muo;s 404324 1 Jc.out�o DP AMP _ 

R40 SAME AS R37 CR2 I I j SAME AS C'!1 CR20 _l j SAH( AS CRJ 06 3341331 _l XlSTQR.2N4410 ML94 3394'7 / IC.HEX BUff'('! 
R41 I I I SAME AS R37 II CRJ 131234'1 I 0IODE.JN40il4 II CR21 I I I SAI'<E AS CRJ II Q7 I I I SAHE AS Q1 II MLBSI4740041 I !C. HEX INVERTER 
R42 1321213! I RESISTOR,I�.I/4\1 II CR4 I I !SAME AS C'l3 II CR22 1 I I SAM( AS CRJ I I  Q 8  I I !SAME AS 01 II MLC4!4306711 IJC.I'<<>CON !T.,Ll 

102 . 340269 FUSE CLIP ( 2 PLS) FASTEN WITH 
336473 RIVET (2 PI.S) 

103. • 025 INCH DOT NEXT TO OIODE REPRESENTS 
CATHJOE. 

104. RM43680 STRAP TO BE FO� TO APPROX. 1" 
OIA. <TCP SIDE) ANl FREE El;{l CUT TO WITHIN 
l/32" OF HOJSING 0. BOTTOM SIDE. 

CC7411 
CIRCUiT 'CARD 

Mlo3 LOGIC CARD 
ASSEMBLY 

R43 I I I SAME AS R42 II CR5 I I I SAHE AS CRJ I I  CR231 I I SAME AS CRJ II Q9 I I I SAME AS Q1 I I  MLC714306411 I JC,MPPL ( T.,L > 
R44 13202751 I RESISTDR,101<.,1/4W II CR6 I I !SAME AS CR3 II CR24 1 I I SAHE AS CR3 II Q10 I I I SAME AS Ql 11 I'<LD2 13391091 I IC.DUAL JK rr 
P.45 SAME AS R44 CR7 SAME AS CRJ CR25 SAME AS CR3 Q11 SAME AS 01 ML(1 .3J938J JC,QUAD NOR 
R46 SAME AS R10 CRB SAM[ AS CRJ CR26 346394 DIODE.JN4730A 012 S<'>ME AS 01 11L(3 3394'7 JC,HEX BUFFER 
R47 SAME AS R44 CR9 SAM( AS CR3 CR27 320011l OJODE.ZENER,f'% 01.3 SAME AS 01 P1L(6 4214350 JC.H(X BUFFER 

APPROVALS 105. 430627 MD 430628 H:ll.IJ':R SH<U..ll BE POSITI()\1. PROJ. SUPY.I PROJ. OIR.lot .. C. II(L. EO SUCH THAT IT IS APPROXIMATELY FLUSH WITH CO'I"L. 
THE BOARD. 

R48 118186 RESISTOR,5.61\,1/2W Cl'l10 430605 D!OOE.IN4936 CR26 177106 DIOOE.J2 014 SAME AS 01 HLE7 SAME AS 11LE6 

P«JTES: 1. a- CIRCUIT ASSM CHANCED AT C\JST()olER ID CNGR. w.C.K. I OSGI<R. G.B.O. 

ISS.2 TO ADO P.O.R. CIIl':UITRY FOR MACO. ORA�" R.O.K. IDAT£ �-25-77 

1-

0 

1--

I R49 341596 RESJSTOR,1211\,1/BW CR11 SAME AS CR10 CR29 SAM( AS CR28 015 S<'>ME AS 01 MLE8 S<'>ME AS ML£:6 
J P.50 324902 RESISTOR, 1001<..118\f CR12 SAHE AS Cl110 016 SAME AS Q1 I RPOJ 341733 MODULLRES. 6.8K 1 

AND MAPL ANl TO Ilf'ROVE P«liSE It+ILNirf PROD· "o • 4 1 0 7 40 J E 
Sf£ET 2 REfLECTS CHANGE. SO-CO NO. 4743 

I R51 SAME AS Rl CR13 SAME AS CR10 017 5At1[ AS Ql SPD4 341808 SWiTCH,S POS DIP 
R52 SAHE AS R44 CR14 SAME AS Cl'l10 018 SAME AS 01 

b- ADO 1£1'1 MACON (43067l) AI{) foW'L R & 0 I"ILC NO. 1-30. I 71.234 

(430641), 
f(L(T YP( 

R53 326601 RES1STOR,I50�.1/4W CR15 SAME AS CR\0 Q1 430604 TRNSTR,81i!V.J•PN.OAI1L Ql9 SAME AS 01 c- 409740 BOARD ISS\£ 2A OR LATER T l""JI ' CR16 SAME AS CRJ 02 SAME AS 01 020 S<'>ME AS Ql 
INCLLOES THIS CHANGE. REFER TO 474050 - - ® 

Cll17 SAME AS CR3 03 SAME AS (l1 021 325077 XISTDR.6;!V,PNP St£ET7ISS.4 410740 ( 2 f ?' I I I l I II CRIB SAM( AS CRJ Q4 SAME AS 01 SCALE 3/2 0 � 
1 I 2 3 4 I 5 I · 6 I · 7  �-=-TC 637-8173 
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J,,,i,; 
32-1272 

· sHEET·--,·NoEx�A�Jo.issuE� cor,·,-1-R-oL� 4700CD 

Sheet 1 

CIRCUIT DESCRIPTION FOR 430700 PU.�ER SUPPLY 
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SECTION I � GENERAL TECHNICAL DATA 

1. PURPOSE 
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1.1 The 430700 Power Supply is designed to provide the DC power required to 
operate the basic Model 43 KSR Set consisting of the Model 43 Printer, 
OPCON, Controller, and Terminal Data Unit (TDU) or Terminal Auxiliary Unit 
(TAU). Line input power may be 115 VAC + 10%, 58 /62 hertz or 165 VDC + 10%. 

Four regulated DC output voltages are pr�duced; +SV, +12V -12V, +42V. 

1.2 The input and output ratings are as follows: 

Input: 

Output: 

I ,-, 

115VAC,+ l0% 58/62 Hz - 0.9 amp 
- ' 

+5 VDC + 8%- 0.75A 
+12 VDC + 7% - 0.4A 
-12 VDC + 7% - 0.4A 
+42 VDC + 8% - l.OA (Average) 

1.3 All circuitry for the 430700 Power Supply is contained on the 410700 
Power Supply Card. This card and associated heat sinks, brackets, and covers 
are assembled to form the 430700 Pmv-er Supply unit ivhich is mounted in the 
c abinet rear frame. Line power is applied to the unit through a cable having 
a three terminal connector. A line fuse is provided in the cauinet rear frame 
adjacent to the ON/OFF S>vitch. The output is available through a 10 pin connector 
located at ·the top edge of the circuit card in the supply. 

2. OPERATION 

2.1 The 430700 Power Supply is of the "Off-the-Line" S1;vitching Regulator 
type utilizing a "Ringing Choke" design to accomplish power conversion at a 
nominal frequency of 20 KHz. This design provides a relatively high pow·er 
conversion efficiency, and minimizes the size and weight of the supply. 

2.2 The AC line voltage is directly converted to DC by a bridge rectifier 
connected directly to the AC input and filtered by a capacitor on the output 
side of the bridge rectifier. The primary of a power transformer is connected 
to the DC source in series with a primary Si·litching transistor. In operation, 
the transistor is driven into conduction for a controlled period of each 
cycle during which the current in the primary increases. During the remainder 
of the cycle, the transistor is non-conducting, but the e nergy stored in the 
primary inductance is transferred to,four secondary windings. The secondaries 
each contain a semiconductor diode which pro¥ides half wave rectification. 

2.3 The +SV, +12V and -12V outputs are derived from three separate ;.;indings 
which drive integrated circuit voltage regulators. These regulators are of 
the linear type. 
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2.4 .The +42V output is derived from the fourth secondary 
output is sensed by a feedback circuit which controls the 
of the primary switching transistor so that the output is 
correct voltage in response to line and load variations. 
description of operation is contained in Section II. 
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winding. This 
conduction period 

regulated to the 
A more detailed 

2.5 The Protective Ground is not connected to· the Primary Circuit ground. 

Care must be exercised during trouble shooting to prevent direct connection 
of these grounds because this will effectively by-pass one of the bridge 
rectifier diodes and cause fu�l line voltage to be directly applied to 
another diod� in the forward direction. This rectifier and other line compo­
nents will f i.l under this condition. 

2.6 �"� secondary voltage returns are tied together and directly connected 
to the Protective Ground. However, isolation is maintained between the AC 
line and the secondary circuits. 

3. SUPPORTING INFORMATION 

4700SD - Schematic Diagram 
62,097S - Specification 

SECTION II - DETAILED DESCRIPTION AND THEORY OF OPERATION 

1. GENERAL 

1.1 Operating Hodes 

1.1.1 During normal operation, the 430700 Power Supply functions as a fixed 
frequency, pulse width modulated switching regulator. However, whenever 
power is initially applied, the oscillator and control circuitry which are on 
the secondary side of the main power transformer, Tl, are not operational. 
An auxiliary mode of operation is provided which is operational only during 
start-up while the oscillator and control circuitry are non-operating. In 

this auxiliary mode, the primary switching transistor is driven by an extra 
winding on transformer Tl which is connected such that positive feedback is 
provided to its base. This results in a blocking oscillator like mode of 
operation during start-up. 

1.1.2 Operation of the Power Supply in the power-up mode results in ene�gy 
transfer to the secondary windings so that the oscillator and control 
circuitry, which are powered from the unregulated voltage which drives the 
+12V Regulator, will commence operation. With a low. secondary voltage, the 
control circuitry provides a maximum pulse width which is constrained to be 
slightly less than 50% of a cycle. vfuenever the oscillator drive has gained 
sufficient amplitude to reliably drive the primary switching transistor, the 
blocking oscillator action is automatically terminated and operation continues 
under oscillator driven control. 
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1.2 Features 
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1.2.1 An RFI filter is included in the AC line input to reduce conducted 
interference resulting from the use of a switching regulator "Off-the-Line". 

1.2.2 In-rush currents on start-up are controlled by the use of a series 
line resistance and by a current limited drive on start-up. 

1.2.3 AC line transient protection has also been provided which both tends 
to limit peak voltages as well as suppress the transfer of the transient to 
the secondary circuits. 

1.2.4 An Output voltage detector circuit is included which will light an 
LED indicator only whenever all four secondary output voltages are present, 
although not necessarily within tolerance. This indicator may be viewed for 
maintenance purposes without removal of the unit. 

1.2.5 The +5V, +12V, -12V logic voltages are automatically protected against 
accidental load shorts and recover upon removal of the short. The +42V 
is also protected against load shorts by means of a fuse in the output. 

1.2.6 All outputs are protected against sustained overvoltages. Detecting 
circuitry monitors each output and in the event of a fault, the oscillator 
drive is immediately removed so that the secondary circuits are no longer 
powered. 

2. POi-JER UP MODE 

2.1 AC Line Input (FS-1) 

2.1.1 Nominal input voltage (115 VAC) is applied to connector J202. The 
hot side of the line is applied to terminal #1. Protective earth ground is 
applied to terminal #2,and line neutral to terminal #3 of J202. 

2.1.2 An R.F.I. filter, FLl, reduces conducted interference entering and 
leaving the power supply. 

2.1.3 Thermistor RTl is in the hot s ide of the line to limit initial inrus h 
current into capacitor Cl. Initial resistance of RTl is 2.5 ohms which 
after the supply is operational reduces to approximately 1.0 ohm due to self 
heating. 

2.1.4 The transient protector RVl is a voltage clamping device 
the potential applied to primary circuits of the power supply. 
at approximately 150 VAC (RMS), limiting the voltage applied to 

to limit 
RVl avalanches 
other devices. 
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2.2 AC Line Rectifier 
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2.2.1 AC to DC rectification occurs through the full wave bridge consisting 
of the four diodes CRl, CR2, CR3 and CR4. Capacitor Cl filters the DC. 

2.2.2 The anodes of CR3 and CR4 and the negative end of Cl are connected 
to a common buss for all primary circuits. This buss is not to be 
confused or connected with any ground buss on the secondary circuits 

unless the power supply is f·loated thrnugh an isolation trans former. 
Grounding of the primary buss might cause distruction of diode CR3 ,  

as well as thermjstor RTl. 

2.3 Blocking Oscillator Operation (FS-2) 

2.3.1 Upon initial application of DC voltage to R3, current flows to 
charge C2. The time constant of R3 and C2 delays the start-up until 
capacitor Cl is fully charged. 

2.3.2 The voltage across C2 biases the base of Ql into the active region 
by applying DC potential through R8, terminal (J, H) of P2 and diode 
CRll. This causes current to flow into the base of Ql tending to turn 
it on. As Ql turns on, terminal L of Pl is forced toward primary buss 
common. Since Ql turns on, terminal L of Pl is forced toward primary 
buss common. Since coil Pl is tightly coupled to P2 an equivalent 
potential is applied across P2 according to the dot notation shown. 
Rl5 is a base bias resistor for Ql. 

2.3.3 A portion of P2 is tapped at J to act as a source to further drive 
the base of Ql toward saturation. Regenerative action occurs because 
of positive feedback driving Ql into saturation. 

2.3.4 Base drive into Ql is limited by resistor R8. The Ql collector 
current ramps up due to the magnitizing inductance of Tl. This current 
is limited by the gain hFE of Ql. For constant current base drive, Ql 
remains in saturation until IC exceeds hFE times IB. 

2.3.5 As Ql comes out of saturation voltage across J-H is reduced, lowering 
the base drive to Ql. Regenerative action occurs forcing Ql off. Ql 
remains off until the energy in Tl collapses via dumping energy into the 
secondaries (Sl, S2, S3, S4). The cycle then repeats itself until the 
pulse width modulator mode takes over. 
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2.4 Snubing Circuit (FS-2) 
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2.4.1 The snubing nebvork consisting of coil P2 and diodes CR14 and CR12, 
clamp the collector of transistor Ql during turn off to twice the DC supply 
voltage. During turn off terminal L of Pl exceeds the potential at terminal 
G due to the inductive kick of the transformer Tl. The potential across 
terminals 1-G is mirrored on terminals K-H by observing the dot notation 
polarity. 

2.4.2 Upon turn off terminal K becomes more positive than +VDC in and is 
clamped by CR14. Terminal H becomes more negative than the -VDC buss common. 
This forces a clamping of coil P2 which reflects to coil Pl due to tight 
coupling. The voltage on the collector of Ql is limited to that ��:oss P2 
or twice VIN· Diode CR7 prevents capacitor C2 from being reversed biased. 

3. OSCILLATOR DRIVEN MODE 

3.1 20 KHz Square Wave Oscillator 

3.1.1 During start-up, the secondaries of Tl receive a limited amount of 
power which results in an increasing rectified voltage. The oscillator is 
fabricated from one of the comparators in riL2 \vhich derives its pmver from the 
unregulated +16V supply used to power the +12V linear regulator. As this 
voltage increases to approximately 4 volts, oscillation commences. 

3.1.2 If the oscillator output (Pin 2) has just switched to ground, the 
voltage at the non-inverting input (Pin 5) will be determined by the divider 
of RJ5 and R28 in parallel with R32. This voltage is 31% of the +16V supply. 
The voltage on the inverting input (Pin 4) discharges tmvard ground at a 
rate determined by R38 and Cll. As this voltage drops to 31% of the +16V 
supply, the comparator output S\vitches to the high state. Nmv, the voltage 
on Pin 5 is essentially determined by the divider of R28 in parallel with 
R35 and R32. This voltage is 62% of the +16V supply. The voltage or Pin 4 
charges toward the +16V supply at a rate determined by R30 and R38 

. 
in series, and Cll. As this voltage now reaches 62% of the +16V supply, the 
comparator output (Pin 2) switches to the lmv state. 

3.1.3 Since the comparator switch points are a fixed ratio of the +16V 
supply, the frequency will be virtually independent of the actual voltage 
of the +16V supply. In fact, from approximately +4 to +20 volts, the 
frequency and duty cycle are essentially constant. 

3.2 Ramp Gener�tor (FS-4) 

3.2.1 The Ramp Generator is fabricated from a second comparator of riL2. 
The inverting input (Pin 8) of riL2 is biased to approximately 50% of the 
+16V supply by a divider composed of R33 and R36. The output of the 20KHz 
Square Wave Oscillator is connected to the non-inverting input (Pin 9). 

Whenever the oscillator output is low, the output (Pin 14) is held in the 
low state. The voltage capacitor ClO is held low during this time. 
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3.2.2' Whenever the oscillator output goes to the high state, the output of 
the Ramp Generator is unclamped. The voltage on ClO begins to charge toward 
the +16V supply by means of resistor R29. The voltage reaches 
approximately 3.5 volts during the time that the oscillator output is high. 
Wnenever the oscillator output goes to the low state, ClO is discharged and 
t he Ramp voltage goes to a few tenths of a volt above ground. 

3.3 Pulse Width Modulator (FS-4) 

3.3.1 A third section of ML2•is used for a Pulse Width Modulator. Lhe output 
of the Ramp Generator is connected to the non-inverting input (Pin 11) by 
means of Resistor R39. The inverting input (Pin 10) is connec�ed to a divider 
nebvork consisting of R47 and R48 which derives a bias of approximately 
0.6 volt from the +16V supply. 

3.3.2 In the absence of any output from Pin 9 of ML3, the bias voltage of 
0.6 volt appears on Pin 10 of ML2. Consequently, whenever the Ramp Generator 
output is low, the Pulse Hidth Modulator output (Pin 13) will be lmv shunting 
any current flowing through R25. Whenever the Ramp Generator output exceed� 
the bias voltage, the Pulse Width Modulator �-1ill go to a high state. Any 
current flmving through R25 will nmv be available to drive the base of 
transistor QlO • 

·3.3.3 Resistor R25 is connected to the +16V supply through 4-Layer Diode 
·cR21. This diode is non-conducting until the +16V supply exceeds approxi::H':ely 
8 volts, at which point the diode triggers into conduction with a drop of 
approximately one volt. During start-up, even-though the oscillator is 
running and the Pulse Hidth Hodulator producing drive pulses, transistor Ql� 
will not receive drive pulses until CR21 becomes conducting. 

3.3.4 Whenever an output is produced on Pin 9 of ML3 that exceeds the 0.6 volt 
bias, the pulse width of the output on Pin 13 of ML2 will be reduced. The 
Pulse Width Hodulator output will be in the high state for the time that the 
Ramp Generator out put exceeds the volta ge produced on Pin 9 of ML3. 

3.3.5 Resistor R40 is connected be�een the Ramp Generator output and the 
non-inverting input to provide hysteresis and snap-action switching. 
Resistor R24 provides a base leakage path for transistor QlO. 

3.4 Voltage Reference and Error Amplifier (FS-4) 

3.4.1 The Voltage Reference and Error Amplifier is contained in ML3, a 
Type 723 Precision Regulator. The voltage reference, VREF (Pin 6), is nominally 
7.15 volts with a 5% tolerance. This voltage is applied to a precision 
divider consisting of R37 and R55 to provide a 3.57 volt reference which is 
applied to the inverting input (Pin 4) of the Error Amplifier. 
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3.4.2 The +42 volt rectified DC output is connected to a precision divider 
consisting of R49 and RSO. The resulting voltage is applied to the non­
inverting input (Pin 5) of the Error Amplifier. In operation, the voltage 
at Pin 5 is very close to that at Pin 4. Frequency compensation of the Error 
Amplifier is accomplished by connection of c apacitor Cl5 between the 
compensation terminal (Pin 13) and the inverting input (Pin 4). 

3.4.3 The full DC gain of the Error Amplifier is utilized to produce the 
control signal at Pin 9. However, the AC gain of the Error Amplifier is 
reduced by the use of negative feedback from the direct output at Pin 10 
through resistor R46 and capacitor Cl6. Capacitor Cl7 is used to by-pass 
any high frequency noise in proximity to the Error Amplifier. 

3. 5 Primary Pmver Conversion 

3.5.1 As previously noted, the 20 KHz Oscillator will commence operation and 
produce drive pulses to the base of transistor QlO whenever the +16V supply 
exceeds approximately 8 volts. At this point, the pulse transformer T2, 
in the collector of QlO ••ill be driven so as to produce a positive pulse of 
similar duration on its secondary. This pulse is connected through resistor 
Rl8 and diode CRlO to the base of the primary s'vitching transistor, Ql. 

3.5.2 The positive drive on the base of Ql causes current to flow in the 
collector of Ql and the primary 'vinding (Pl) of transformer Tl. The current 
increases, linearly during the duration of the pulse, from its initial value 
to its final value Hhich is dependent upon the pulse -.;.Jidth as '"ell as the DC 
supply voltage. Diode CR13 effectively prevents Ql from-reaching full 
saturation, reducing the storage time for Ql. 

3.5.3 The positive pulses are also connected through diode CR9 which rectifies 
the signal to produce a DC signal on capacitor C4 and bleeder resistor Rl4. 
Hhen the pmver supply begins operating in the oscillator driven mode, the DC 
signal is connected through diode CR8 and resistor R9, to the base of 

· 

transistor Q7. The collector of Q7 is connected to the feedback winding used 
to provide the blocking oscillator action. Turning Q7 on 1vill short the 
signal produced by the feedback 1vinding and effectively inhibit blocking 
oscillator action. This control is automatically transferred from the start-up 
mode to the oscillator driven mode. 

3.5.4 Hhenever the drive to the base of QlO is shunted by the Pulse Width 
Modulator, the drive pulse is terminated. The collector of QlO rises from 
the saturated value of QlO to a voltage above the +16V supply. This results 
in a negative pulse on the secondary of T2. This pulse is connected through 
resistor R22 to the base of transistor Q5. Transistor Q5 is turned on 1vhich 
effectively grounds the base of Ql. The stored base charges in Ql is dis­
charged through QS resulting in rapid turn-off of Ql. 

3.5 .5 Hhen Ql turns OFF, the energy which 1vas stored in the magnetic core 
of Tl, is transferred to the secondary ,,Jindings. Each winding is driven in 
proportion to its relative turns ratio. 
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3.6.1 As DC line power is transferred to the secondary circuits, the 
rectified secondary voltages increase. The +42V supply is sensed by means of 
divider R49 and RSO and compared in the Error Amplifier with the voltage 
reference established by divider R37 and R45. Whenever the sensed voltage 
exceeds the reference voltage, the Error Amplifier output (Pin 9) is increased 
which has the effect of reducing the pulse width supplied to drive Ql. As 
a result, the net energy transferred to the secondary is reduced. This also 
causes the rectified secondary voltages to decrease. Consequently, the +42V 
supply is regulated against line and load changes. In addition, the remaining 
three secondaries are also regulated against line changes and to some extent, 
load changes, to the degree that they are reflected in the +42V supply voltage. 

3.6.2 The +42V supply is derived from a secondary winding of Tl. The voltage 
on winding Sl is half-wave rectified by diode CR17 and filtered by capacitor 
Cl3. A bleeder resistor R26 is provided to discharge Cl3. 

3.6.3 The +42V supply is connected through fuse· Fl, a 1 amp fast acting 
device, to terminals 1 and 3 of connector J201. The return for the +42V 
supply is made through terminals 9 and 10 of J201. It is also connected t� 
the logic supply secondary return • 

. 3.7 Optical Coupler (FS-2) 

3.7.1 The purpose of the optical coupler is to deactivate the blocking 
oscillator mode of operation used for start-up in the event there is a 
failure in the oscillator drive and/or regulating control loop. Under lig�t 
loads, the secondary voltages may substantially exceed their ratings durin� 
this condition. The over voltage protective circuitry which functions by 
inhibiting the clock is not capable of inhibiting the blocking oscillator action. 

3.7.2 Whenever the +42V supply voltage exceeds approximately 30 volts, a 
zener diode, CR20 will conduct and drive the LED in optical isolator ��1. 
Resistor R27 limits the current through the diode. 

3.7.3 The phototransistor in MLl in conjunction with transistor Q3 forms a 
latch on the AC line side of the power supply. Whenever the latch is OFF, a 
voltage appe ars on the emitter of QJ �vhich is the result of a fixed drop 
across the zener diode CR5, and a divider consisting of Rl and R6. Capacito� 
C3 filters noise appearing on the emitter. As the associated LED in the . 

optical isolator is driven into emission of light, the phototransistor conducts 
current through resistor Rl2 which is connected to the base of Q3. This base 
current causes collector current to flow through Q3 which in turn drives the 
base of the phototransistor by means of resistor Rll and the base of transistor 
Q7 by means of resistor RlO. Transistor QJ becomes latched so that in the 
event that the LED in the isolator loses its drive, transistor Q7 will 
continue to be driven. Resistor Rl4 provides base stabilization for the 
phototransistor, and capacitor C5 filters noise transients to prevent spurious 
triggering of the latch. 
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3.7.3 Zener diode CRS is provided to permit the latch to clear whenever 
the rectified primary DC voltage drops below approximately 50 volts and 
the +42V supply below 30V. This allows the por�er supply to automatically 
restart under the blocking oscillator mode of operation if the oscillator 
driven mode has also become inoperative. 

3.8 Primary Circuit Overcurrent Protection (FS-2) 

3.8.1 � resistor, R4, in the emitter of the primary switching transistor, 
Ql, senses the current conducted during each pulse drive period. If 
this current should exceed a safe level, the base drive current is shunted 
for the remainder of that drive pulse. 

3.8.2 The voltage developed on R4 is applied through resistor Rl9 to 
capacitor (6) which acts to filter spurious t ransients, to Rl7 which is 
in series with the base of transistor Q8, and to the base of transistor 
Q4. Whenever the voltage developed is high enough to cause Q8 to conduct 
sufficient current through the collector resistor, R20, which is connected 
through diode CR15 to the drive pulse transformer T2, to bias transistor 
Q9 into conduction, a regenerative action is initiated. This allows 
current to flow through the emitter resistor, R21, of Q9. The current 
drives both the base of Q8 and the base of Q4. Whenever Q4 conducts, 
the base drive current to Ql is shunted to the primary common, effectively 
terminating the primary switching transistor current pulse for that cycle. 
Whenever the drive pulse from transformer T2 terminates, transistors 
Q8, Q9 and Q4 are returned to their non-conducting state. 

3.9 Primary Circuit Overvoltage Protection (FS-4) 

3.9.1 In the event that a transient spike occurs on the AC line that 
exceeds the normal voltage range, circuitry has been provided which ivill 
maintain the primary switching transistor in the non-conducting state

· 

even through base drive pulses are being generated. This protection is 
accomplished by shunting the oscillator drive pulses during the transient. 

3.9.2 Zener diode CR6 is connected to the primary DC power through 
resistor R2. \vhenever the DC voltage is high enough to exceed the zener 
diode voltage, current flo>"s to the base of transistor Q2 by means of 
resistor R7, and the base of Q6 by means of resistor Rl6. Base bias 
resistor RS serves to bypass leakage current for both Q2 and Q6. 
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4.1.1 The +5V supply is derived from a secondary winding of Tl. The voltage 
on winding S4 is half wave rectified by aiode CR16 and filtered by capacitors 
C7 and Cl8. This unregulated voltage , +9V,is applied to the base connection (B) 
of a linear regulator, ML5, which is a self contained three terminal integrated 
circuit located on a common heat sink with ML6 and ML7. A capacitor, Cl9, 
on th� output (E) of the regulator filters high frequency load transients. 

4.1.2 The +5V supply is connected to terminals 5 and 6 of connector J201 
on the power supply. Logic supply return is connected to terminals 9 andiO. 

4.2 +12 Volt Supply 

4.2.1 The +12V supply is derived from a secondary winding of Tl. The voltage 
on winding S2 is half wave rectified by diode CR19 and filtered by capacitors 
C9 and C23. This unregulated voltage, +16V, is applied to the bas e  connection (B) 
of a linear regulator, ML6 , which is a self-contained three terminal integrated 
circuit located on a common heat sink with ML5 and ��7. A capacitor, C22, 
on the output (E) of the regulator filters high frequency load transients. The 
+16V supply is also used to drive the oscillator and control circuits. 

.4.2.2 The +12V supply is connected to terminal 7 of connector J201. 

4.3 -12 Volt Supply 

4.3.1 The -12V supply is derived from a secondary winding of Tl. The voltage 
on winding S3 is half-wave rectified by diode CR18 and filtered by capacitors 
C8 and C21. This unregulated voltage, -16V, is applied to the collector connection 
(C) of a linear regulator, ML6 , which is a self-contained three terminal 

integrated circuit located on a common heat sink with �rr5 and ML7. A capacitor, 
C20, on the output (E) of the regulator, filters high frequency load transients. 

4.3.2 The -12V supply is connected to terminal 8 of connector J201. 

5. OUTPUT VOLTAGE INDICATOR (FS-3) 

5.1 Each DC output voltage has a divider nebvork which senses the output 
level. The sensed output level is compared with a voltage reference derived 
by a divider network composed of R56 and R61 from the 7.15 volt reference· 
voltage, VREF ,  available from ML3. The comparison is done using four comparators 
in ML4. 

5.2 The +SV output voltage sense divider is composed of R 58 and R 59. The 
+12V output divider is composed of R62 and R63. The +42V supply is sensed 
by a divider composed of R52 and R53. The -12V supply is sensed by a divider 
composed of R55 and R60. These sense voltages are connected to pins 11 , 7, 
5 and 8 respectively of ML4 .  The voltage reference is connected to pins 4, 
6 ,9 and 10. 
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5.3 The outputs of each comparator (pins 1, 2, 13 and 14) are connected 
together. Each comparator will go to a high state on the output whenever 
its sensed input exceeds the reference voltage. If all four comparators 
outputs are in the high state, then the current which flows through resistor 
R54 from the +16V supply will be available to drive the LED indicator, CR28. 
If any output voltage should fail, its associated comparator will go to a 
low state, shunting the current drive to CR28. Note that the sense divider 
for the +42V supply is located on the load side of the fuse. 

6. FAULT PRC':'ECTION ON SECONDARY 

6.1 Short Circuit Protection 

6.1.1 The +5V, +12V and -12V supply outputs are protected against short 
circuits to ground by means of the current limiting characteristics inherent 
in the integrated circuit voltage regulator which is in each of these outputs. 
Fault currents are limited to approximately 1.5 amperes. i�enever the fault 
is removed, the output voltage automatically recovers. 

6.1.2 These regulators are also thermally protected so that in the event 
that their power dissipation in conjunction with the ambient temperature 
exceeds their limit, automatic shutdow·n occurs. Hhenever the internal 
temperature decreases to a safe level, the device \.Jill reset and restore the 
output voltage. 

6.1.3 The +42V supply is protected against overloads on the output by means 
of a· 1 amp fast blow fuse, Fl . • \�enever this fuse opens, the Output 
Voltage Indicator will go dark even though the supply is otherwise functional. 

6.2 Overvoltage Protection (FS-4) 

6.2.1 Each secondary output voltage has an overvoltage sense circuit 'lvhich 
will cause the power supply to shut dmvn whenever an overvoltage is detected 
on an output. This is accomplished by means of a voltage comparator in 
integrated circuit ML2 which clamps the 20 KHz Square Have Oscillator output 
to the low state, preventing the generation of drive pulses to the primary 
switching transistor, Ql. 

6.2.2 The inverting input (Pin 6) of the comparator is biased by the divider 
network consisting of R33 and R36 to approximately one-half the voltage of 
the +16V supply, The non-inverting input (Pin 7) is normally biased to the 
voltage of the +16V supply by means of R34, An SCR, CR25, is also connected 
to Pin 7. 



-.,. 

Teletype Corporation 
Circuit Description 

4700CD 
Issue 1 
Sheet 14 

6.2.3 A zener diode, CR22, is connected to the +SV supply in series with 
current limiting resistor, R43, and to the SCR gate bias resistor R44. 
Whenever the +SV supply voltage reaches a level sufficient for the gate 
volta ge to turn on the SCR, Pin 7 of the comparator is driven below 
the bias voltage on Pin 6 resulting in a low state on the output, Pin 1. 
This condition is maintained until the +16V supply drops so low that the os­
cillator is no longer operational. Capacitor Cl4 acts as a filter for 
high frequency transients. Cap�citor Cl2 provides a short time delay on 
oscillator operation during starr-up as well as enhances triggering of the 
SCR. Resistor R31 is intended t � provide snap action during start-up. 

6.2.4 The +12V supply is �cnsed in a similar manner by zener diode CR23 
and resistor R42. 

6.2.5 The +42V supply is detected in the same manner by zener diode CR24 
and resistor R41. 

6.2.6 The -12V supply is also sensed, but in a slightly different manner. 
A zener diode CR27 is connected directly to the base of transistor Qll. 
Normally, Qll is biased into saturated conduction by resistor R51 -.;-Jhich is 
directly connected to the +16V supply. Whenever the zener diode voltage is 
substantially exceeded, the base bias current is shunted so that Qll becomes 

_non-conducting. While Qll is saturated, its collector voltage is held low. 
However, whenever the transistor becomes unsaturated, the collector pull-up 

-resistor, R57, connected to +16V will raise the collector voltage. This 
voltage is applied through diode CR26 to the gate of CR25, causing the SCR 
to conduct. 

'') 
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1 .1 The 410740 M43 Logic Card serves a threefold purpose in the M43 Basic 
KSR. It provides the control logic for the operator console, line interface 
and printer functions; it provides the drivers for the printer mechanism; 
and it serves as a harness card into which all the printer subassemblies 
are connected. 

1.2 The 410740 Card controls all information flow among the three terminal 
subassemblies - operator console (OPCON), line interface (TAU/TDU )  and 
printer. It re tains the present terminal state (e. g., LOCAL/TALK) and 
determines each new terminal state from incoming OPCON or TAU/TDU information. 

1.3 The 410740 Card also provides all the necessary timing and drive levels 
to cause proper operation of the various printer subassemblies. 

2. FEATURES 

2.1 Basic KSR Operational Features 

The 410740 Card, ,.;hen part of the basic KSR set, can perform a number 
of operator accessible features activated from either OPCON or TAU/TDU data 
streams. Detailed descriptions of these features can be found in the Basic 
KSR Set Specification. 

'. J 
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An 8 position DIP switch pack is provided to configure the terminal 
for certain optional functions. 

2.2.1 Printer Related Options 

Two switches select maximum printer line length. The options 
available are 72, 80 and 1 32 column line lengths. 

Two switches select graphic character font. The options available 
are TV, ME and NU fonts. 

2.2.2 Line Interface Related Options 

One switch enables the automatic new line feature. This feature 
insures no loss of data received from the TAU/ TDU in the event of imp roper 
line formatting. 

One switch enables the sending of even parity to the TAU/ TDU. \�ben 
disabled the parity bit is forced marking. 

One switch enables automatic disconnect of a c all upon receipt of 
the ASCII EOT character. 

2.2.3 Maintenance Related Option 

One switch enables a printer test feature, causing the printer 
mechanism to continuously print its selected character font. 

3. S�HTCH OPTIONS 

3.1 The following convention is used in the schematic wiring diagram and 
circuit description to designate each S>vitch. 

SPD4-S�.J4 

SP - Refers to switch pack. 
D4 - Refers to location D4 on the card assembly. 

SH4 - Refers to the fourth s-.;.;itch of package SPD4. 
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ON - Switch Closed (SWl is always oriented toward center of card.) 
OFF - Switch Open 

Designation Function Switch State (To Enable Function) 

rSWl 
SW2 
SW3 
SW4 

Automatic New Line 
Printer Test 
Vertical Parity Send 
EOT Disconnect 

OFF 
ON 
OFF 
OFF i 

SPD4 
SH5)--
SW6 

Line Length Select 

SW7)- Character Font Select 
SW8 

Unused 
72 Columns 
80 Colmnns 

132 Columns 
----�----

NU Font 
Undefined 
ME Font 
TV Font 

4. SUPPORTING INFORMATION 

M43 Logic Board Schematic - 4740SD 
OPCON Schematic, Circuit Description - 4080SD, 4080CD 
Print Head Schematic - 4013SD 
Y..APL Spec. - 430641S 
MACON Spec. - 430671S 

SECTION II - DETAILED DESCRIPTION 

1. GENERAL 

sws SW6 
OFF OFF 
OFF ON 

ON OFF 
ON ON 

SH7 sws 

OFF OFF 
OFF ON 
ON OFF 
ON ON 

1.1 Th e voltage and current requirements of the 410740 Card are as follows: 

Voltage Voltage Range Avg. Current Drain 

l.OA (with printer load) 

'') 

+42V 
+12V 
+ sv 
-12V 

+37.8V to +46.2V 
+10.8V to +13.2V 
+ 4.5V to + 5.5V 
-13.2V to -lO.SV 

450 rna }·Excluding OPCON and 
150 rna Communications Interface 

1.2 Other supply voltages developed on the cArd from the -12V supply have 
the following tolerances: 

Voltage Voltage Range 

-4V -4.6v to -3.4v 
-5v -5.5V to -4.5V 
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1.3 Other voltages referred to in the circuit description have the 
following tolerances: 

Voltage 

VH 
VL 
VTH 
VTL 
VBH 
VBL 

Voltage R ans_e 

+3.5V to +5.5V 
OV to + .sv 

+2.4V to +5.5V 
ov to +0.4v 

+ lV to + 2V 
-4.6V to - 3V 

1.4 The following convention is used in the circuit description to designate 
each circuit entering or leaving a multilogic (ML) pack. 

MLEl-3 

ML - Refers to multilogic. 
El - Refers to location El on card assembly. 

3 - Refers to pin number of the associated circuit connection. 

1.5 Logic Symbols - Positive logic symbols are used in the associated 
schematic. 

1.6 Complex logic packs are represented by rectangles. These include the 
terminal controller logic - �L�CON (MLC4) and the printer timing logic -
rffiPL (MLC7). 

1.7 Signal Designation - Signal leads are labeled with a title descriptive 
of the function of the signal. A line drawn over this title indicates that 
the signal is in its most negative state when the function described by 
the title of the signal is present. 

2. BLOCK DIAGRAM 

2.1 The block diagram of Figure 1 shows the interconnection and signal flow 
between the functional blocks FS-1 to FS-4. 

2.2 The Terminal Controller (FS-1) controls overall terminal operation. It 
retains the present terminal state and displays that state in the light­
emitting diode (LED) indicators on the set OPCON. It receives serial data 
from the OPCON, interprets it for terminal control functions and steers data 
to either the printer logic or the TAU/TDU or both. It controls serial dat a  
streams to and from the TAU/TDU, interprets incoming information for terminal 
control functions and buffers data before steering it to the printer logic. 

) 
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2.3 The Printer Timing Logic (FS-2) controls all printer functions." It 
receives parallel data from the Terminal Controller, decodes it and performs 
the corresponding operation. The basic printer functions are character 
print, carriage return, line feed, backspace, bell, margin set, margin clear 
and margin release. 

2.4 Functional Blocks FS-3 and FS-4 contain the power devices which drive 
the electro-mechanical subassemblies comprising the printer mechanism. 

3. THEORY OF OPERATION 

3.1 FS-1 Terminal Controller (See TC-1 Timing Diagram.) 

3.1.1 General - Functional block FS-1 interfaces the M43 logic card to the 
set OPCON and the TAU/TDU. It also provides the input data to the printer 
timing logic and senses various switches for features and options. 

3.1.2 OPCON Interface - Both a serial and a parallel data interface exist 
between OPCON and logic board. The serial interface consists of a 560 KHz 
clock, a repeat mode signal and a serial data signal. The repeat mode 
signal (Jl07 pin 7) is active (character repeating) in the high state (VH) 
and inactive in the low (�VL). The serial data lead ( Jl07 pin 6) is normally 
marking at VH. The transmission code used on this lead consists of eleven 
bits - one start bit, eight data bits, one parity bit and one stop bit. The 
spacing level is �v1• One bit time = 143 microsec. 

The R-C f ilters (R42, Cl4 and R43, Cl5) are present to minimize 
noise picked up on the interface cable. 

The parallel data interface consists of five DC contact s�.,ritch leads 
(Jl07 pins 14, 17, 18, 19, 20) and five LED drive signals (Jl07 pins 5, 9, 
10, 11, 13). 

The DC contact switches when depressed (closed) apply ground to the 
corresponding inputs of a 7417 open collector buffer (HLE3) . \·lhen released 
(open), 6.8K resistors (RPD3) pull the buffer inputs to VH• These buffers 
in turn drive the i1ACON pack (HLC4 - 8, 24, 25, 27, 31) �·lith the non-inverted 
switch state. VH will be present on the corresponding r�C4 pin when the 
associated S\Vitch is open and VL will be present when the switch is closed. 

The printer test signal (r�C4-24) is provided with an on-board DC 
contact switch (SPD4-SH2) , wire 'AND'ed with r�E3-4, that can enable printer 
test independent of the OPCON. 

The five LED drivers in r:L:\CON (r�C4-34 thru 38) pull their respective 
leads to VH \Vhen activating an LED. The lK resistors (R37-R41) limit the 
L�D forward current to 15 rna nominal. 

<'1 

'\ 
''4# 
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3.1.3 Eleven parallel data leads (MLC4-9 thrJ 19) interface the MACON 
logic pack with the printer timing logic. 

The eight data leads transmit coded information to the printer timing 
logic. VH (VL) represents a binary 1(0). 

The Request Next Character signal (MLC4-18) is an input which goes 
to VH when the printer timing logic is ready to accept more information. 
Otherwise it remains at VL• 

The Load Data Pripter signal (MLC4-9) drives momentarily ( >2 microsec) 
to VL when informatio.t is to be transferred (via data leads) to the printer 
timing logic. The trailing edge of this pulse causes Request N��t Character 
to be set to VL. 

Right Hand Hargin is a bi-directional signal which, during normal 
operation is an input to MACON (MLC4-19). This signal goes to VH coincident 
with Request Next Character �·7henever the print mechanism is at the right 
hand margin. This signal is driven to VH by MACON (��C4) whenever the power 
is turned on with the interlock switch (Jl07 pin 14) open and the TEST SHITCH 
is not activated. It remains at VH until the interlock switch is depressed. 

3.1.4 The TAU/TDU interface is comprised of six lines from the MACON 
(MLC4) pack. 

TWo control lines provide the normal interface contr ol to the line 
interface. Terminal Ready (��C4-3) is active when driven to VH by :t-1ACON. 
TAU/TDU Ready (��C4-6) is active when driven to VTH by MLB5-4. 

path. 
YJ.i\CON. 
MLB5-6. 

TWo data lines provide the bi-directional asynchronous serial data 
Send Data (MLC4-39) is marking (spacing) when driven to VL (VH) by 

Receive data is marking (spacing) when driven to VTL (VTH) by 

Two test signals are provided for maintenance testing. Both Digital 
Loop (��C4-5) and Analog Loop (r�C4-4) are active >vhen driven to VH by }fA CON. 

A seventh signal, Duplex, is provided at the TAU/TDU interface for 
future use. It is identical to the signal on r�c4-31 except that no pullup 
to +SV is provided on the card. 

3.1.5 Paper Out and. Low Paper switches are connected to the logic card 
through JlOl. Each switch drives a 7417 buffer (MLB4-3, 5) with 6.8K 
input pullup resistors (Rl3, Rl4). The 7417 buffer drives }lACON (}�C4-22, 
28) to VTL when the corresponding switch is closed. Internal resistors in 
}lACON pull these leads to VH when the corresponding switch is open. 
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3 .1.6 Three option switches (SPD4-SIH, SW3, SW4) are provided for Terminal 
Controller options. 

Hhen a switch is open the associated pin on MACON (MLC4-23, 26, 30) 
is pulled to VH. Closing the switch applies logic ground to the corresponding 
!>1ACON pin. 

3.2 FS-2 Printer Timing Logic (See TC-2 and TC-3 Timing Diagrams .) 

3.2 .1 General - Functic·nal 'Block FS-2 receives 8 bit parallel information 
frO!"' the Terminal Cont�..>ller and in turn generates all the necessary timing 
to produce the corresponding printer function. ·This functional block also 
provides the syscem clock for the M43 Basic KSR. 

3.2.2 System Clock - The clock circuit consists of a crystal controlled 
oscillator and a divide-by-2 squaring circuit with power-on gating. 

One half of the NOR gate pack (MLEl) provides the amplifier section 
for a series resonant oscillator circuit with a 1.12 rlliz crystal in the 
feedback path. The output at MLEl-2 is buffered by another NOR gate with a 
disabling input (MLEl-12) provided for testing purposes. In normal operation 
resistor R46 keeps this gate enabled. 

One flip-flop of a 74109 Pack (MLD2) is connected as an RS latch 
·· (not clocked). The presence of C20 on the CLR input (MLD2-15) sets this 

latch (l-�D2-10) at VTL on power turn on. Approximately 100 msec later C20 
will have charged positive enough to reach the NOR gate input threshold 
(MLEl pins 4, 5), causing the latch preset (l-�D2-ll) to switch to VTL and 

setting MLD2-10 to VTH where it will remain till power is removed. This 
circuit prevents erratic operation of the clock line during the power-up 
mode , when the oscillator is starting. 

The second flip-flop of the 74109 pack is connected to divide the 
clock signal (from the oscillator) by two when the ' J '  input (r�D2-2) is 
at VTH· This gives a symmetric 560 KHz clock at MLD2-6 which swings from 
VTL to VH. Pullup resistor R36 is needed to attain this positive level. 
When the J input is at VTL the flip-flop output (l-�D2-6) will be set to 
and remain at VTL• 

3.2.3 Terminal Controller Interface - Eleven parallel data lines interface 
the MAPL (r�C7) logic pack with the Terminal Controller (FS-1). These 
lines operate as described in Section 3.1.3. 

3.2.4 Four option switches are provided for printer options. SPD4-SH7 
and SW8 select one of three character fonts. SPD4-SH5 and S\V6 select one 
of three line lengths. 

·�) 
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3.2.5 Left Nargin Sensor - A DC contact switch is provided on the print 
head assen:bly which when depressed (open) allor.;rs the input of a 7417 buffer 
(HLB4 pin 9) to be pulled to VH by Rl2. The 7417 output transistor turns 

off and the MAPL Left Hand Hargin signal (HLC7-17) is internally pulled to 
VH, indicating that the print mechanism is at the left margin position. 

3.2.6 Velocity Encoder - This circuit is comprised of an optical switch, 
feedback amplifier and hysteresis amplifier which produce a pulse train 
with repetition rates proportional to the average carriRge motor rotor 
velocity. 

The phototransistor section of the optica� �witch (FS-2, Al) is 
connected in a common collector configuration. The emitter (Jl03 pin 1), 
�ith load resistor RS drives both the feedback amplifier through R6 and the 
hysteresis amplifier (r�A8-9). 

The feedback amplifier with elements R6 and Cl serves as both a low 
pass filter and current amplifier capable of driving the light emitting 
diode of the optical switch. 

As the optical switch beam is interrupted by a slotted disk mounted 
on the carriage motor rotor shaft, voltage pulses of approximately 600 
microsec period and lV to 3V peak-to-peak amplitude are developed at l'�A8-9. 

This repetition rate is too fast for the feedback amplifier ('tvith low pass 
filter) to respond to, so no correction is made for this signal. Hm-1ever 
all slower variations (including DC offsets due to parameter variations) 
are cancelled out by the action of the feedback amplifier driving the optical 
switch LED. Consequently the desired velocity dependent signal is present 
at the input of the hysteresis amplifier (MLA8-9) centered about OV. 

The hysteresis amplifier, �.;rith approximately 100 mV hysteresis, 
amplifies this input signal, supplying a velocity dependent pulse train 
to the l'1APL pack Cr�C7-18). This signal s,.;rings from VH to -5V (-OV, +.SV). 

3.2. 7 Print Nechanism Driver Interface - Nine leads from the rLWL pack 
(HLC7-31 thru 39) supply the print commands to the nine print mechanism 

coil drivers. Hhen a print connnand is to be given, HAPL drives the desired 
print level lead(s) to VH for a pre-programmed time. (See TC-2 timing 
diagram.) 

3.2.8 One lead from' the l'ffiPL pack (r�C7-30) supplies the input to the 
bell driver. This lead is driven to ''BH for the duration of time required 
to ring the bell. 
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3.2.9 Line Feed Motor Driver Interface - Four leads from the MAPL pack 
(HLC7-26 thru 29) supply the stator timing for the 

phases. A fifth lead, the clamp switch (HLC7-21), 
clamp in the kickback circuit of the phase 1 coil. 
coil MAPL drives the appropriate lead to V�. (See 

four line feed motor 
controls a variable 

To energize a stator 
TC-3 Timing Diagram.) 

3.2.10 Carriage Motor Driver Interface - Four leads from the MAPL pack 
('t-'ILC7-22 thru 25) supply the stator timing for the four carriage motor 

phases. To energize a stator coil MAPL drives the appropriate lead to VH• 
(See TC-2 for typical stator. timing during printinp:.) 

3.3 FS-3 Print Head and Bell Drivers 

3.3.1 General - Each print head driver consists of a ��S pre-driver and 
Darlington pow·er driver. The bell driver consists of a Darlington power 
driver only. 

3.3.2 When the bell driver input (Q20-B) is driven to VBH by MAPL the 
collector (Q20-C) goes to 1.5V nominal, driving approximately 175 mamp 
through the bell coil. tVhen MAPL releases the input, R26 pulls Q20-B to 
ground turning off the driver. Inductive kickback from the bell coil 
attempts to drive Q 20-C highly positive. CR25 however clamps the collector 
preventing it from going more positive than 43V nominal. 

3.3.3 When a print level pre-driver (}ILE6, E7 or E8) input is driven to 
VH by }�PL it in turn drives the base of its associated power driver 
(Qll-Ql9) to VBH· The power driver then turns on to VeE = 1.5V nominal 

causing a current pulse in the associated print head coil. \men HAPL 
releases the input, the pull dmm resistor (R27 through R35) brings the 
pre-driver input to VBL causing the pre-driver to pull the associated power 
driver base to VBL turning off the driver. The collector voltage rise due 
to the inductive kick of each head coil is clamped by diodes CR16 thru 
CR24 to 43V nominal. 

3.4 FS-4 Line Feed Hotor and Carriage Hotor Drivers 

3.4.1 General - Each driver for both the line feed and carriage motor coils 
consist of a �fOS pre-driver and Darlington power driver. In a.ddition the 
line feed motor circuit contains a Darlington switch across the phase 1 coil 
to provide hard clamping of the inductive kick during the idle condition. 

3.4.2 Line Feed Hotor Circuit - To energize stator coil 4 (Jl02-l) £-l:WL 
drives the corresponding pre-driver input (HLE6-9) t o  VH, which in turn 
drives the associated power driver base (Ql-B) to VBH• This turns on the 
power driver to VeE = 1.5V nominal causing current flow in the stator coil. 

((''·· ' ·' 1 
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When MAPL releases the input, R22 pulls the pre-driver input to VBL which 
then pulls Ql-B to VBL turning off the power driver. The inductive kick 
of the coil ·when Ql turns off is clamped by CR3 and CRl (25V zener) to a 
nominal 68V, resulting in a fast decay of the stator current. Blocking 
diode CR4 is needed to prevent negative voltages induced in coil 4 (at Jl02 
pin 1), due to mutual coupling \vith stator coil 2, from forward biasing the 
Ql base-collector junction and pulling current through the coil (via t he 
logic supply). The above description applies also to the other three stator 
coils, except as described below. 

When the line feed mechanism is idle, ��PL drives the clamp switch 
(MLE6-7) to VH. MLE6-6 drives Q6 into saturation. This in turn pulls 
enough base current through Rll to turn on Q5. lvith Q5 on, stator coil is 
hard clamped (via CRll and Q5) to 44V nominal. During this idle state, the 
phase 1 drive signal is pulse width modulated at a 20 KHz rate. In conjunc­
tion with the hard clamp this provides a low level recirculating current in 
coil 1, keeping the motor in a detented position. 

When stepping the line feed motor, �PL releases the clamp switch 
input which then is pulled to VBL by Rl7. This causes Q6 and thus Q5 to 
turn off. In this condition, the clamping network for coil 1 is identical 
to that described above for the other coils. 

3.4.3 Carriage Motor Circuit - The pre-driver and driver circuits for each 
stator coil (Jl04-l, 2, 3, 4) operate as described in 3.4.2 for the line 
fe�d motor; The coils are again zener clamped as described for the line 
feed motor. However, the zener in this case is in parallel with resistors 
R8 and R9, which help the zener dissipate the kickback energy. Because of 
this the kick voltage will remain below the zener clamp voltage till the 
coil current at turn off reaches approximately .5 amp. 

3.5 FS-5 Voltage Distribution 

3.5.1 The paver on reset circuit is intended to function during t'\·lO poHer 
states: a) At Vss pmver up time it 'ivill provide a delayed VDD potential 
and will ensure that the Vss power supply has reached 4.25 ± .250V before 
turning Vnn on. b) At Vss po'iver interruption, v88 = 4.25 ± .250V, the 
circuit vill turn Vnn off for the duration of the interrupt and provide a 
delayed VDD potential only after the return of v88 = 4.25 ± ,250V. This 
delayed Vnn potential from VGG and Vss will force both ��PL and ��ON into 
their respective POR routines. 

Precision resistors �9 and R50 form a voltage divider 'ivhich deter­
mines the value at 'lvhich Vss must be before MLA8-l will S'ivitch states. 
Based upon the assumption that VGG holds slightly longer or precedes v88, 
the Vss trip voltage is set at 4.25 ± .250V. The pmver up sequence is a s  
follmvs: VGG ( -5V) precedes o r  i s  coincident with Vss (+5V) 1-1hich causes 
1-lLAS-1 to track the rising positfve supply voltage, v88, vhich in turn 
causes the emitter of Q21, Vnn• to also track the rising Vss voltage 
(Vnn = v88-2V+VBEQzl). At such time that Vss reaches 4.25 ± .2SOV, the 
timing netvork of R53, CR29, and c17 continues to hold the plus input 



. -.,. 

Teletype Corporation 
Circuit Description 

3.5· (Continued) 

4740CD 
Issue 2 

Sheet 12 

(MLAS-3) positive with respect to the negative input, hence, forcing }�A8-l 
and Q21 e mitter (Vnn) to continue to track Vss• Approximately SO msec. later 
C17 will be charged such that the voltage across R53 (MLA8-3) �vill drop below 
that voltage on MLAS-2; at which time, MLA8-l switches to VGG + 2V (-3V) 
causing Q21 to saturate and thus forcing Vnn = Ov + VeE (SAT) Q21 (Transistor 
Qzl is specified as having a VeE (SAT) of O.lV max. at Ic = 100 rna and IB 
= 10 rna.) Resistor R51 sets the minimum base drive of Qz1 at lOrna in the 
saturated mode and resistor �52 ensures Vnn will pull towards Vss in the 
emitter follower mode. Diode CR28 provides a rapid discharge path for C17 
in order to ready the detector for �uture Vss interrupt. Capacitor C23 
protects the detector from static discharge. The po1ver interrupt sequence 
is as follows: VGG (-SV) holds longer than Vss (+5V) which drops to 4.25 
± .250V causing 1-'li..AS-2 to go negative with respect to the plus input; 1-�AS-1 
then switches to v88-2v and again tracks Vss as does Q2l emitter (Vnn) as 
stated earlier. This positive output step plus initial voltage on C17 is 
coupled to R53 adding to the voltage difference at £-li..AS-2 and 1-�AS-3; thereby 
c ausing the timing delay as stated previously if Vss returns immediately. 
Should Vss continue to drop, }�A8-l continues to track the fault condition 
of Vss and the detector would behave as stated earlier upon the return of 
Vss (power_up sequence) • 

TC-4 Timing diagram illustrates typical wavefo:cms for the power 
sequences stated previously and depicts the detector p arameters of interest: 

1) VGG's must precede or be coincident with v88 on 
powering up. 

2) Vnn must pull-up to within 2V of v88 in the lmver v88 
pmver mode. 

3) Vnn must continue to track Vss for a minimum of 10 
msec. after return of Vss· 

4) Qzl must saturate at equal to or less than 0.1 volts 
during normal MOS operation .. 

5) The trip range on v88 is approximately 4.25 ± .250 volts. 

3.5.2 Zener diode CR26 develops a nominal -4V from the -12V supply,through 
limiting resistor R15. 

Zener diode CR27 develops a nominal -SV from the -12V supply through 
limiting resistor Rl6. 

3.5.3 The various .1 }WD capacitors are filters for the logic voltages. 
C4 is a high frequency bypass for the +42V. 

Capacitor C3 is a filter on the +42V used to average out the pulsed 
energy requirements of the print mechanism. 

"')' .,·,, ' 
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1. The 410080 Console Logic Circuit Card (CC080) is a double sided circuit 
card, 5-1/2" x 12", containing Teletype NOS circuit packs, commercial integrated 
circuit packages and discrete components. The console frame, the keyswitch 
channels and all keyswitches mount to this card. 

2. The CC080 assembly provides the f ollowing features: 

2.1 Sense up to 67 keys depressed by an operator. 

2.2 Generate and transmit codes for up to 58 keys. 

2.3 Generate alternate codes, when required, w hen shift or control keys 
are depressed. 

2.4 Generate characters repeatedly with a universal repeat key. 

2.5 Provide 5 Light Emitting Diode (LED) indicators controlled and powered 
by an external source. 

2.6 Provide a "CAPS LOCK" mode for selectively shifting only alpha 
characters. 



Teletype Corporation 
Circuit Description 

SECTION II - DETAILED DESCRIPTION 

4080CD 
Issue 1 
Sheet 3 

1. ASSOCIATED DOCUMENTS - 410080 Assembly Drawing, 4080SD Schematic Diagram. 

ci 2. THEORY OF OPERATION 

2.1 Keyswitches and Sense Amplifiers (FS-1, Sheet Bl) 

2.1.1 Each capacitive keyswitch is connected to a single input of a Sense Amplifier 
MLAl, MLA6 or }�B4. The Sense Amplifier determines the logic state applied 
to an input by comparing the charging time c:'" the keyswitch connected to an 
input to the charging time of a Reference Capacitor (C2, ClO or Cl5) which 

(,_'\ ic connected to input 0. Charging cu1.1.t:nt for the Sense Amplifiers is 
'--- provided by Reference Resistors(R6, R27 or R30) ;:onnected to each Sense 

Amplifier's summing pin (�) and returned to VGG2· 

r·�. 
' 

'--./ 

,- ­
r . 

"�-> 

..... � 

2.1.2 lfuen power is first applied to CC080 the Keyswitch Logic MLA5 
initializes all Sense Amplifiers by transmitting r.vo consecutive pulses, 
r�ster Reset (MR) and SYNC. The I/O leads are active when at VH· The }ffi 

and SYNC pulses, which last for one complete clock cycle each, in itiate 
�ster Reset and Synchronizing functions. The Synchronizing pulse forces 
the Sense Amplifiers to the Reference Input (IO) to begin a scan. (VH �Vss-lV.) 

2.1.3 The Sense Amplifiers charge their associated R2ference Capacitor to 
measure a reference charging time. Subsequently, the Keyswitch Logic trans­
mits Data Enable (DE) pulses which advance the Sense Amplifiers to their 
first keyswitch inputs and places the keyswitches under test. Each Sense 
Amplifier determines the state of the keyswitch by determining that the key­
switch charges faster or slower than the reference capacitor. 

2.1.4 After 12 clock cycles the Keyswitch Logic transmits Another Data 
Enable pulse. The Sense Amplifiers respond by transmitting two Data Bits 
(active to Vss when Qll is at VGG2). Data Bit 1 ,.;rill be active at V H when 
the keyswitch being sensed is first encountered as "depressed". Data Bit 2 
will be active at VH as long as the keyswitch continues to be depressed • 

This action continues until the Sense Amplifiers have tested all inputs 
(21 keyswitches). The Keyswitch logic transmits a number of extra Data 
Enable pulses (ignored by the Sense Amplifiers) while internal logic functions 
are being performed. The Keys,vitch Logic then re-transmits the SY)IC pulse 
and the scan cycle repeats. 

2.2 Keyswitch and Interface Logic (FS-2, Sheet B2) 

2.2.1 The Keyswitch Logic (}�5) controls the operation of the Sense 
Amplifiers (see Section 2.1.3 and 2.1.4) and provides coded output to the 
interface. 



( 

( 

I 

Teletype Corporation 
Circuit Description 

4080CD 
Issue 1 
Sheet 4 

2.2.2 When power is first applied to CC080, Capacitor C8 is discharged. 
During the time that it is charging (through R22) the Keyswitch Logic will 
send Master Reset and Sync pulses to the Sense Amplifiers. In addition, the 
Serial Send Data output will be held to VH. After C8 has charged beyond the 
threshold of the Power-On-Reset Input (PORIN), the Keyswitch Logic will 
tran smit only SYNC and Data Enable pulses to the Sense Amplifiers and normal 
operation of the CC080 can begin. 

2.2.3 Once each scan the Keyswitch Logic transmits a SYNC pulse to establish 
synchronization. After the SYNC pulse and a timing interval the Keyswitch 
Logic transmits a serial of Data Enable pulses, one pulse per every 12 c lock 
cycles. The Sense Amplifiers respond to each Data Enable pulse by transmitt�ng 
the two data bits corresponding to their input under test. Data Bits �re 
valid on the two consecutive 01 periods follo-tving the Data Enable pulse, 
when 01 is at VGG2• 

2.2.4 After all keyswitches have been tested the scanning cycle repeats. A 
test signal, End of Scan (EOS/ALARM) is provided for use as a timing reference. 
EOS is active to VH for 8.9 microseconds with a repetition rate of 4.57 milli­
seconds. End of Scan is active twenty-four �1 periods after the SYNC pulse. 

2.2.5 When a keyswitch has been sensed as "depressed" the Keyswitch Logic 
will determine if it is to be sent as a character or is to modify the code of 
another keyswitch (i.e., if the switch is Caps Lock, Shift, Control, or Repeat). 
If the code is to be sent it will appear as Hark-Space data on the Serial 
Send Data lead. This lead (pin 6 at Jl) is normally marking (at Vee +0,-.SV). 
The high level of both Serial Send Data and Repeat Mode (RPMD) is limited to 
Vee oy CR2, CR3, CR4 and R7. The code consists of 11 bits: one start bit, 
8 code bits, one parity bit and one stop bit. The low level (space) is 
�(VGGl +.SV). One bit time = 143 uS. Output impedance for both Serial Data 

and RPHD shall be <SOOO ohms in either logic state, 

2.2.6 Repeat Mode (RPHD) is((VGGl +.SV) . as long as the Repeat key is not de­
pressed. When the Repeat key is depressed, the RP�ID lead of �rrA5 goes to 
VH and RPMD (pin 7 of Jl) goes to (Vcc +0 -.5v) RP�ID will return to VGGl·�.men 
'the Repeat key is released. If any other keyswitch is depressed while the 
Repeat key is depressed, the character associated with that keys1vitch will 
be sent once per scan (4.57 ms.). 

2.2.7 Switches SO, Sl, and S2 are normally open D.C. contact latching 
switches. The depressed (latched) state connects the corresponding pin in 
Jl to VGGl· S 3  and S4 are normally open D.C. Contact Sv7itches. \.Jhen S3 or 
S4 is depressed, the corresponding pin in Jl is connected to VGGl· 
2.2.8 Light Emitting Diodes (LED's) in the indicating keyswitches are 
controlled by their respective pins in Jl. On current shall be> 10 rna but< 15 rnA. 

2.3 Clock Generation and Drivers (FS-3, Sheet B3) 

2.3 .1 The 560 KHz. clock from pin .. 12 of J1 is divided. by 5 by r·JLB3. The QC 
(pin 8) output of MLB3 is a 40% duty cycle waveform with a 112 KHz. repetition 
rate. R28, R29, Cll and Cl2 delay appropriate edges of the 112 KHz signal and 
are recombined in hLBl and HLB2 to p roduce a non-overlaping 01 and 02 pre­
drive signals at pins 11 of rlLB1 and r�B2. The non-overlap time is .3 uS min 
to 1.2 uS max. for both non-overlaps. 
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2.3.2 The predrive signals are coupled to MLA4 by C6 and C7. Rl4 and Rl5 
' limit �he current levels. CR8, R34 and CR9 , R35 insure a proper voltage swing .. 1 f or the Clock Driver. Clock Driver MLA4 is a high voltage dual inverter. ·· 

Rl6 and Rl7 prevent inductive ringing of the fast transitions on 01 and 02. 
R12 and Rl3 bias the outputs of HLA4 slightly "ON" to prevent clock excursions 
above Vss. T he high clock levels (for 01, 02, 011 and 021) shall be Vss 
but (Vss-1.7V). The low 01 and 02 levels shall be VGG2-1.2v)· 

2.3.3 Rl8 and Rl9 limit current so 
to VGGl· 01L and 02L are the clocks 
voltage than the other MOS devices. 

VGGl but (VGGl -lV). 

that CR5 and CR6 can clamp 01L and 02L 
to MLA5 which requires a lmver clock 
The low 011 and 02L levels shall be 

2.4 Power Distribution (FS-4, Sheet.B4) 
2.4.1 Zener Diode CRl reduces the -12V by 3.9V, so as to make VGG2 approximately 
-20V with respect to Vss, voltage to Pin 4 of MLA5 is fixed at one diode 
drop more negative than VGGl b y  CR7 and R33. 
2.4.2 Capacitors C3, C4, C5 and Cl3 are filter capacitors f or the various 
power supplies. 

2.5 Power Requirements 

+12V + 10% at 160 ma. max. 
+ 5V + 10% at 100 rna. max. 
-12V + 10% at 140 rna. max. 

Maximum power dissipation 

2.6 Temperature Ranges: 

4.5 w. 

Operation: 40°p to l?OOp at 2% to 95% Relative Humidity 

Storage: -40°F to 150°F 

) 

· · -- - """-·-==---"-C'--"'-'·-.._-::::-=--__,;�.,.--==.....-::;,=-= 




