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DRAWING NO. |G ' DESCRIPTION ISSUE_NUMBER
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SCHEMATIC DIAGRAMS
4013 SD | 430850 WIRE MATRIX PRINT HEAD LI
4080 SD ALL | OPCON (43K 101 CAA) 2|22
4700 SD ALL | POWER SUPPLY 66 |6
4740 SD ALL | 410740 LOGIC CARD 415|6
ACTUAL DIAGRAMS
9100 WD 1 LOGIC SYMBOLS AND TRUTH TABLES 2|22
9612 WD 1 430550 REAR FRAME ASSEMBLY {11
9635 WD 1 AUXILIARY AND DATA TERMINAL HERE
CIRCUIT .CARD ASSEMBLIES :
410080 1 | consoLe Loaic 6177
110700 1 POWER SUPPLY
410740 ALL | K.P. LOGIC 6
CIRCUIT CARD DESCRIPTION
4700 €D ALL | POWER SUPPLY | NN
4740 CD ALL | Mu3 LOGIC CARD | 2
4080 CD ALL | 410080 CONSOLE LOGIC CARD 2 2
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ISSUE
| | INEORVATION NCTES
CIRCUIT NCTES | EQUIPMENT NOTES —_——
| 301. SHEET COCPOINATE LOCATION LEGEND:
101. SUPPLY VOLTAGES: | o .
THE FOLLOWING VOLTAGES ARE MEASURED IN RESPECT TO Vgg,. | | ET NO.
| | RO
Vv,
ss | [ coum
+12 0v £i0% * " —Vee I | 3 C 4
_ Sov=io® v ] | * SECTION LETTERS ARE NOT REQUIRED UMLESS REFERENCE IS TO OTHER SECTIONS
i GG! i ‘ Of THE ORANING. WHEN SECTION LETTERS ARE REQUIRED, THE SECOND LETTER SHALL
12 00 5 10% l PRECEDZ THE SHEET NO., (E.G. BIDA).
—12 0V £} |
| 302. TERMINAL CESIGNATIONS ENCLOSED IN PARENTHRSES ARE FOR REFERENCE AND ARE
—V24 | | NOT MARKED ON COMPONENTS.
102. SIGMAL VOLTAGES: ! l 303. ALL RESISTASCE VALUES IN OHMS UNLESS OTHERNISE SPECIFIED.
THE INPUT VOLTAGE FOR PIN NUMBER 12 SWINGS BETWEEN VGGl AND VYcc. l | ,
THE INPUT VOLTAGES FOR PIN NUMBERS 13,11,9,10,8 5 SWING BETWEEN ) 304. ALL RESISTORS ARE 1/4 WATT UMLESS OTHERNISE SHOWN.
Vagq AND V24 +2.0V. THE OUTPUT VOLTAGES FOR PIN NUMBERS
14, 17,18,19% 20ALL SWING BETWEEN VGG) AND VCC. THE OUTPUT VOLTAGES i | 305. ALL CAPACITANCE IN MICROFARADS UNLESS OTHERWISE SPECIFIED.
FOR PIN NUMBERS 6 AND 7 SWING BETWEEN VGGl aND VcC ]
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' I
Lo 13 [ DATA | oo
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Ll 11 17 SO |
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L3 10 29 s2 | . | CHOICE OR REQUIREMENT WITHIN THE POSSIBILITIES SHOWN.
1 -
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L4 5 14 s3 ' | FS3
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i l ﬁ
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- | l
| 307. ABBREVIATIONS:

. | DE - DATA ENABLE I - INUT RPMD - REPEAT MODE
| DEP - DEPRESSION £ - SUMMATION Rger - REFERENCE RESISTOR
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i | EOS - END OF SCAN KL - KEYSWITCH LOGIC
l | 1/0 - INPUT/OUTRUT CRep- REFERENCE CAPACITOR

4 l I
l |
{ | I
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NOTES 1

1. FIRST DEPRESSION &ND DEPCESSINN DO MAT EXIST TC-1

PR IR o (e DATA INTERCHANGE TIMING
2. SEE SHEET Ol FOR MEANIIG OF ASSREVIATIONS.
3. THE NOT FULLY SHORTED COOITION IS USUAL FOR (FS-l FS-2)

THE CAPACITATIVE KEYSAITCHES. 14080 SD-B1, B2)
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- 3 s f— 121 ——ef—— 123 125 126 s 127 ]
V

63 MAS-(18)

Vn

mmﬂmmmmww

A — — e A T o Rl

1 k) ] [l [} il t o 1 U ) . i 1 +
N . |11 Pl |11 [
o2l MAS-(16) IBH \f_ H-H i — 1 HH H‘_Lll
= LI [ 11 [ [ 1] | |
FREQUENCY = 112 Kz R n X ,
Vi | | PeRID - 8.93.8 PEEErr |11 |
R vLﬁ! EEREEE L1 S NE qu
| INC ovlejo |ojex
" Pl lolel 11| olels \ \ N w| svhe | ole|
1/0 MUAS-(10) . | 1 meser scan P11 | ] SCANS DURING POR : : _
L [ IDPE|2| T OEl3 e | oo ,o!n
W] sl | B
1/0 MLAS-(10) | | 1st scaw 111 1 ] L] 4 '
VL =1 1 1 T
v I olefel 11 | blels ( Ismle | olefo olex
H 0|
170 MLA5-(10) l | 2nd SCAN l [ ‘ ! l I _—l l '
v
- L DE2 r';gé ’a" ! 0 Els .SYNW _QETO D1
Yh || ‘ l l I l | l ! I
1/0 MLAS-(10) " | 1; 3rd SCAN =4 ! | ! ! {
Vy | ] ol ,ogr | BIEE ( / | s I ofejo |ojex
1/0 MLA5-(10) v | | 4th SCAN ﬂ ‘ ﬂ : : | : - :
! L—EVERY SCAN WHILE KEYSHITCH —-I . X \ . X
YH RS = T DEPRESSED T T R i { I i
1z wae-a0) At || evorron recases = 1 | l ] i bl Copr EVERY SCAN NOTE 1. |
| | BUT NOT SHORTED. NOTE 3. \I | | | | "
¥ | KEYSWITCH RELEASED‘\I ‘ ' l ]\‘\]
10 (Crar) MA6-(12) " FULLY SHORTED | l |
| L—EVERY SCAN WHILE KEYSWITCH . | I L—CREF EVERY SCAN—————«-II
VH MSSEO '{ T = — —d / (_\ [
RREF (MLAG-(18)
w o] | 4 _r .
RELEASED KEY, NOT
FULLY SHORTED. NDTE 3.
—-’ 143 4§ = ‘
v starT | BO 81 82 83 B4 85 BS 87 B8
SERTAL MLAS-(12) SENDING OF ———L ! I l f | J ] \ ‘J
DATA At CHARACTER "U* EXTEND PARITY
TELETYPE
CONSOLE
LOGIC .
ccoso
4080SD-El

TC 8400369

7




2 | | 4 1 6 [} 7
ISSUE
i
TC-2
CLOCK TIMING
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CIRCUIT BLOCK DIAGRAM
FS-3
CLOCK GENERATION AND DRIVERS
. PRE CLOCK $1 AND 2 CLOCKS (2)
560 KHZ -5 —P  orve [P orivers *
FS-1
KEYSWITCHES AND SENSE
AMPLIFIERS
l.__——f FS-2 .
KEYSWITCH AND INTERFACE LOGIC
SENSE
——p| AMPLIFIER
NO. |
FS-4
POWER DISTRIBUTION $1L AND 2L SERIAL SEND
- l * CLOCKS(2) DATA
INPUT
Vo s —» ALL FUNCTIONS
KEYSWITCHES
SENSE KEYSWITCH
-—b AMPLIFIER ¢
NO.2 LOGIC
INPUT/OUTPUT (3) RPMD m
| 1P ——¢ >
SENSE
—b AMPLIFIER
NO.3
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PRINTER TEST »
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=l SHEET INDEX NOTES
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THOSE SHEETS AFFECTED WILL BE REISSUED.
( 2. THIS SHEET INDEX WILL BE REISSUED AND c
UPDATED EACH TIME ANY SHEET OF THE
DRAWING IS REISSUED OR A NEW SHEET IS
ADDED.
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AC-DC CIRCUIT
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3 i 4

101 CIFCUIT MCTES

CESIG. FUSE
F201 1.3fB

BATTERY SyMBAL
VREF

+16vV OC

-16 OC

+gv OC

+5v OC

+12v OC

-12v OC

+42v CC

115V AC

POTENTIAL

42VDC

VOLTAGE RANGE

6.80 TO 7.50
15.4 70 18.5
-15.4 T0 -19.5

8.2 T010.4

46 T0S5.4
111 0128
-11.1 T012.8
39 T0 45

103" 70 127

EQUIPMENT NOTES

THE PROTECTIVE GROUND IS NOT CONNICTED TO T PRIMARY CIRCUIT
GRTWND. CARZ MUST ST EXERCISES TO PREVENT JIRICT CCONECTION
OF THISE GICUNDS UNLESS THE POASR SUPPLY IS PLUGGED INTD AN
ISGLATICN TRANSFORMZR. DIREZCT CONNZCTION CF THESE GROSDS
AITHOUT ISOLATION NILL CAUST COAPONENTS TO rFAIL.

INFORMATION NOTES
301. SHEET COORDINATE LOCATION LEGENG

4 C 5

L.— coLam
POK
SHEET MSMBER

302, TEAMINALS CESIGNATION ENCLOSED IN PARENTHESIS
ARE NOT MARKEC ON THE CCMPONENT.

303. ALl RESISTORS ARE 1/4 W, #5% ANC ALL IN
OHMS UNLESS JTHERWISE SPECIFIED.

304.  ALL CAPACITORS VALUES IN MICRO FARADS
UNLESS OTHERKWISE SPECIFIED

305. TRANSFORMER NINDINGS DC RESISTANCE
INDICATED IN OnMS.

INDICATES +42V OC GROUND

5 INDICATES $12Vv, AND +5 DC GROUND

INDICATES FRAME GROUND (PROTECTIVE)

INDICATES FULL WAVE BRIDGE COMON
: (NOT GROUND)

INDICATES TRANSIENT PROTECTION

T INDICATES FOUR TERMINAL LOW

INOUCTANCE CAPACITOR

307.

COMﬁg%EE‘ﬁIN NSMEERS)

1SSUE

POWER SUPPLY
410700

TELETYPE

®

4700 SD-DI

TC 6400280

{ ) | 7




1 2 1l 3 1 4 1 5 1 6 1 7
iSSUE
i
TC -1
VOLTAGE -~ CURRENT WAVEFORMS
START RUN RUN AUN
l (NOMINAL LOAD) (HEAVY LOAD) (LIGHT LOAD)
v |
'anO0E v
CR7 20 \
sy v ] B r ] [_ F v
= AT L LI [ [ ] -
3AT ) - =1 1 ) M " 8 B 1
Temo N == _,,F |— r
seovT "l F l’\ l'\ y, T [ L L n n L L 1
Voo ECToR | }_L l | -\—l_
Ql OI — ] — —] 2 L | B L]
|
N
AN AAnn AN AN waa s
COLLECTOR
D1 L
2.5V
chooso —]ﬂr—ll—lmr’lr‘lﬁr—ll—ﬂr‘]nnnn‘nn
CR12 U-—-L!__JLI_JU._IU.,'}JU__.JU_ILF_JU___J U_.ILI IIJ lh lh IL[ ILI |h ILl
Ves isvﬁl—
sv | )
Vasore o i r1 M o n g o .0 0
CRO 0 f
; Y e e
Vearwooe | Y T
CR9 . / y
NOTE:
WAVE FORMS MEASURED WITH POWER SUPPLY PLUGGED
INTO AN ISOLATION TRANSFORMER AND (-vp,
TIED TO PROTECTIVE GROUMT. ALL
VOLTAGES MEASURED WITH RESPECT TO PROTECTIVE
GROUND UNLESS OTHERWISE NOTED.
* WAVE FORMS MEASURE WITH RESPECT TO
EMITTER ON Q
mm—Y TELETYPE
410700 :
, 4700SD-EI
TC 0400300 i r 2 ) 3 ! 4 | 5 ' 6 [ 7




20 KHZ SQUARE WAVE
OSCILLATOR M2-2

RAMP GENERATOR
M2-14

CONTROL VOLTAGE
M.3-9

PULSE NIOTH MODAATOR
M2-13

PULSE TRANSFORMER DRIVE
Q10-COULRCTH

+12v

ov

+ 3.5v

ov

+ 5V

ov

+ 1.0v

ov

+30v

+20v

+10v

ov

TC-2
VOLTAGE - CURRENT WAVEFORMS

OSCILLATOR DRIVEN MJIDE

LT

[je—— 50 SECT— =

A o A T T A

eI n ____ I

ISSUE

PONER SUPPLY
410700

TELETYPE

&

4700 SD E2

TC 6400309

7
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ISSUE
]
BD- |
FS BLOCK DIAGRAM
R.F.I. TRAR.
FILTER SIENT
PROT.
PECT.
P, -» T g———N _T_ REGULATOR ——l‘—sv—-—
- - T
3
START
CIRCUIT . |
+ REGULATOR -12v
OVERVOLTAGE o
PROTECTION ! £ 1
+42V
T & }
1 fom ouTPUT
VOLTAGE
SENSE  LED
¢ CIRCUIT
REGULATOR [——— @1 2%
. +16v
I SENSE
£/b
PULSE WICTH
MOOULATOR
CONTROL
TELETYPER
POWER SUPPLY
410700
[]
4700SD-HI
—— 3 i 4 I 5 I 6 | 7




i

| | 6 i 7
REVISIONS
ISSUE DATE AUTH. NO.
SHEET INDEX SUPPORTING INFORMATION ] 8-2-76 24598R
SHEET ISSUE NO. SHEET 2 | 92575 | 16673
CONTENTS NO. 3 5 [ s 8 o1 W1 237 1al 5T el 77 18] 15] 20 21 ] 22] 23] 241251261 27128] NoO. CATEGORY NO. 3 (1i-5-76 | 16429 1
s | s p 4 [6-15-77 | 18619
SHEET INCEX, SUPPCRTING INFOPVATION ) © CIRCUIT CESCRIPTION 474500 S | 0-25-77 118760
- . N SCHEMATIC DIAGRAM 401350 T
KCTES < ! 2 12 2 CIRCUIT DESCRIPTION 4080CD 6 (17777718952
FS-1 TEFVINAL CONTROLLEP 3 ! 2 3 3 SCHEMATIC DIAGRAM 4080S0
FS-2 PRINTER TIMING LOGIC 4 ' 2 |32 4
FS-3 PFINT HEAD ANC BELL DRIVERS 5 : ! i 5
’ FS.4 CARRIAGE MOTOR AND LINEFEEC MCTOP CRIVERS 6 ! P 6
FS-5 VOLTAGE DISTRISUTION 7 3 414 ’
TC-1 TEPMINAL CONTROLLER TIMING 8 { v .
[}
TC-2 PRINT CHARACTER TIMING 9 Y
\
7C.3 CARRIAGE RETUPN - LINEFEEC TIMING 10 ! ! 10
TC-4 TIMING DIAGRAM 1) - 1 i 1
N SHEET INDEX NOTES
3
I. WHEN CHANGES ARE MADE IN THIS DRAWING ONLY
THOSE SHEETS AFFECTED WILL BE REISSUED.
2. THIS SHEET INDEX WILL BE REISSUED AND
UPDATED EACH TIME ANY SHEET OF THE
DRAWING IS REISSUED OR A NEW SHEET IS
ADDED.
3. THE LAST COMPLETED COLUMN INDICATES THE
LATEST ISSUE NUMBER OF THE SHEET INDEX.
4. SHEETS THAT ARE NOT CHANGED WILL RETAIN
THEIR EXISTING ISSUE NO.
5. ISSUE DATES WILL BE SHOWN ON THE SHEET
INDEX ONLY.
.
M43 LOGIC CARD
(BASIC KSR)
410740 (CCT40)
APPROVALS
PROJ. PROJ: |MFG. REL.
;ygv. DiR,, OMPL..
e R o1
e T it ¥ i)
) ENGR. yCK |DSGNR.
DRN. foate
RBD FILE (-30.171.234A
S-NUMBER
TELETYYPE
®
4740SD-|
TG 641 (3-69) ) ) | 4 ! 5 } 6 ) 7




| 2 | | 4 | 5 L 6 1 7
ISSUE
[
CIRCUIT NOTES: 3
212 CONT'D 3
101. VOLTAGE VOLTAGE RANGE
+42V +37.8 TO +46.2 con. PIN NC. CISIGNATION £S LOCATION
: J105 1 PRINT LEVEL 1 ‘ FS-3 584
+12v +10.8 TO +13.2 . 5
o s e 207. SNITCH PACK DESIGNATION 2 PRINT LEVEL 2 o wea
-av 3.4 T0 -4.6 sP D4 sna 3 PRINT LEVEL 3 FS-3 5C4
-5v -4.5 TO0 -5.5 § 4 PRINT LEVEL 4 FS-3 5C4
12V .10.8 TO -13.2 \ SHITCH NMEER 5 PRINT LEVEL 5 FS-3 5A7
COOE INDICATES LOCATION ON CIRCUIT CARD 6 PRINT LEVEL 6 FS-3 587
SAITCH PACK 7 PRINT LEVEL 7 FS-3 5C7
8 PRINT LEVEL 8 Fs-3 57
. 9 PRINT LEVEL 9 FS-3 507
102. INTEGRATED CIRCUIT BATTERY CONNECTIONS: 208. RESISTOR PACK DESIGNATION 10
1 «82v Fs-3 SE7, SE3
LOGIC RP D3 12
TYPE CESIG. +sv | 6N | -av] -sv |-l2v -‘ 13
L | 339109 (74108)| 16 8 CODE INDICATES LOCATION ON CIRCUIT CARD 15 LOGIC GROMND FS-2 4ac4
L | 339417 (vaamy | 14 | 7 N RESISTOR PACK 16 LEFT HAND MARGIN FS-2 404
T | 474004 (7ats0m| 14 | 7 J106 1 BELL COIL Fs-3 5A3
pTL | 339380 (380) 8 1 #ISSUE 2A 2 «42v FS-3 SA3
LINEAR| 404324 (324) 4 1 OR LATER 209. OFF - BOARD SWITCHES Jio7 1 KEY POSITION NOT SHOWN
cMoS | 404050 (d0s0) | 1 8 2 -12v FS-5 707
mos | 430601 (wrLy | 1 | 20 40 SWITCH FUNCTION | OPEN POSITION INDICATION 3 a2V FS-5 707
Mos | 430651 (macow)| 1,33 40 20 | 21 PAPER OUT NO PAPER IN MACHINE 4 LOGIC GROUND FS-5 707
#* MOS | 430641 (MAPL) | 40 21 LO¥ PAPER _
AMos | 430 (Mara) |ty 2912 LOW PAPER ROLL (FRICTION FEED ONLY) 5 ALARM FS-1 ;1
103, SNITCH OFTIONS: ! LEFT HAND MARGIN | CARRIAGE AGAINST LEFT SIDE FRAME 6 KEYBOARD SEND DATA Fs-1 302
DEPRESS SWITCH HERE ; RECE AT Ve E: ; '7;:
OR SLIDE TO THIS SIDE + -
OFF = SHITCH OPEN o
N = CLOSED *‘EM = TO CLOSE (SWITCH ON) Z o 210. GROUND DESIGNATION 9 | AUTO ANSHER Fs-1 381
1 10 INTERRUPT FS-1 381
e 2] §|7 LOGIC GROUND (+12V, +5V, -4V, -5V, -12V RETURNS) 1 DATA Fs-1 381
12 CLOCK FS-1 362
} ——— PONER GROUND (+42V RETURN) 13 LOCAL / TALK FS-1 381
DES/IGNATION FUNCTION SWITCH STATE (TO ENABLE FUNCTION) §:7 1e INTERLOCK e o
SHl AUTOMATIC NEW LINE i THESE GROUNDS SHOULD BE CONNECTED AT THE POWER SOURCE AND 16 | KEY POSITION NOT SHOWN
SW2 PRINTER TEST ON NOT ON THE 410740 CARD. 17 CHARACTERS PER SECOND FS-1 3c
SH3 VERTICAL PARITY SEND OFF 18 DUPLEX Fs-1 301
Sna EDT DISCONNECT OFF 19 SELF TEST FS-1 381
SPB4— sye € LENSTH sws SHE 21, ALL TRANSISTORS REFERENCING THIS NOTE REQUIRE HEATSINK (PN 430612} 20 PARITY FS-1 e
SHE u UNUSED OFF | OFF : P201 1
72 COLUMNS | CFF | ON 3 ]— 42V FS-5 702
80 COLUMNS | ON OFF 212. CONNECTOR INFORMATION 2
|—| rower cromo FS-5 702
132 COLUMNS | ON o CONN.{ PIN NO. DESIGNATION Fs LOCATION ;
::"; I—— CHARACTER FONT SELECT sw7 | sws o1 : BETAL00P ot e S| sy Fs.s 102
N : : NU_FONT oFF | OFF 3 ANALDG TO0F Fs-1 307 7 +12v FS-5 7c2
UNDEFINED | OFF ] ON 5 TERMINAL READY FS-1 3p7 8 -12v FS-5 €2
ME_FONT ON__| OFF 7 +5V Fs-5 7c7 3, LOGIC GROWD
i—- FS-5
TV FONT oN | ON 6 QUEST TO SEND Fs-1 3€7 10 782
° LOGIC GROUND FS-5 787
i -12v FS-5 7c7
13 +12v FS-5 7cT
INFORMATION NOTES: 14 DUPLEX FS-1 3E7
15 TAU 7 TDU READY FS-1 3c7
201. ALL RESISTORS 1/4 WATT AND RESISTANCE VALLE IN OHMS, UNLESS SPECIFIED. ALL COIL RESISTANCES IN OHMS. 17 FECETVE DATA Fe1 37
202. ALL CAPACITOR VALLES IN MICROFARADS, UNLESS SPECIFIED. 19 SEND DATA FS-1 387
J101 1 LON PAPER FS-1 302
203, ——— < INDICATES FEMALE TERMINAL ﬂ—' KEY POSITION NOT SHOWN
———————> INOICATES MALE TERMINAL 4 PAPER OUT FS-1 302
. 5 LOGIC GROAD FS-1 302
204. LOGIC DESIGNATION 6
s NMEER TPOICATES J102 1 LINE FEED MOTOR PHASE 4 FS-4 6A4
3e— PACKAGE PIN g +42V (FUSED) FS-4 6E3
5 3 LINE FEED MOTOR PHASE 3 FS-4 684
CODE INDICATES LOCATION 5 LINE FEED MOTOR PHASE 2 FS-4 6ca
ON CIRCUIT CARD 7 LINE FEED MOTOR PHASE 1 FS-4 604
J103 1 OPTICAL SW. PHOTO TRANSISTOR EMITTER|  Fs-2 ap2
205. POSITIVE LOGIC SYMBOLS ARE EMPLOYED 2 OPTICAL SWITCH LED CATHODE Fs-2 a2
7 7 7 3 OPTICAL SWITCH LED ANODE Fs-2 an2
206. CROSS REFERENCE DESIGNATION g }—— KEY POSITION NOT SHOMN
6 5V Fs-2 an2
3 C_5 ———— COLLMN
N - J104 1 CARRIAGE MOTDR PHASE 3 ;’g‘-: 2‘37
\ 2 CARRIAGE MOTCR PHASE 2 S Ipedd —
SHEET NMBER 3 CARRIAGE MOTCR PHASE 4 Fa.a ear M43 LOGIC CARD ML AL
g E.:.:cIAGE MOTOR PHASE 1 FS-4 6ET (BASIC KSR)
6 KEY POSITION NOT SHOAN 410740 (CC740) ©
Qn..
4740 5D 2
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ISSUE

FS-1 TERMINAL CONTROLLER :

1

! 7A7 YOO __
I $PD4

| Sw2

| (8) SEE NOTE ia.

| SHEET 7 '
|

_——— 40

Voo
-12v | .
AUTO ANSH . 38

i

8
o
7]
=]
(59
=
o
=

19 RIGHT KAND MARGIN

4C5

INTRPT 37 AN 18 REQUEST NEXT CHAR.

ALARM 36 17 DATA BIT O

4Ccs5
P30I

o J8 DATA BIT 1 acs T SEND DATA

AAN, 2ot

AN~ _LocaL / TALK 34 02 115 DATA BIT 2 acs 13 s 1 19

D3 14 DATA BIT 3 acs

13 DATA BIT 4
e 3| mes 4 SELF TEST 24 f1o7 D4 acs

RECEIVE DATE
12 DATA BIT 5

®
/ l\ .Ca D5 485
11 DATA BIT 6
D6 485
/18 Py . 13 ly 12 DUPLEX 31§y

17

17/
N

D7 10 DATA BIT 7 485

9 LOAD DATA PRINTER

LOP 4cs

TAU / TDU READY

10 INTERLOCK 27 39

IS SD

par) | 11
N

/

oL S DIGITAL LOOP

N
I 1 2 1
| a L2 MBS
| ' P 3
Z20 - 50 e 6 ARITY 8! =

0

d l £ i % i l// l// !// l// ‘//
ADADANDDD
E 5 € % %
g 3
)

l/ m
—— — = Jor .
; P101 1 i 8 3 y
i 1 | . !
i 1/1 & 5] was 6 LOW PAPER 2}, - I j
| ] <
- |
| | 5/' /5 1 l
| IR - - l
P TERMINAL READY
! :J\|<4: * 3| s 4 APER OUT el | l
| L : s/l € l/ - 1 waes 10 5 | %/
| ' N N o7 ] 2 . —
- T T T == s : ’\/1</\r KEYBOARD SEND DATA __ 32 } . ot ° i v; i I
: | | | 26 3. \gSH3 14
I Ra3 REPEAT MODE 2 vPs 3¢ |
< T 2 11 No/SHL 116 .
ANL
] 1K | Sesm | 1 2 | |
/12| CLOCK 2 S | | . I %
| C _-L ;| seos | / v
14 —— c15 MLB4 —
REQUEST TO SEND
6.8K 6.8K 470pF T 470 pF N - | .
R14 RL3 405 | |
! |
i | +5v
; M43 LOGIC CARD teLeTvPE
(BASIC KSR)
410740 (CC740) ®

4740SD~3

TC 6400360 { i 2 | 3 I 4 l 5 ' 8 l 7
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ISSUE
: i
' : FS-2 PRINTER TIMING LOGIC :
T T T ThE — J“’f
: L sre vy
| S WL
| 7 ] | /7 3 |
| S 100K
| j = | l R1
Vi
I - ‘ ! /S /2 l +5V 7a7 a1
R
" | I (8) SEE NOTE 1a
- SHEET 7
| b g
| erica suten | | ey 100K 5V 20
| 430097 | A Voo pro |39 PRINT LEVEL 1 s81
PART OF 430047 gs
l ASSEMELY | 12K 2.4k 3 e P |38 PRINT LEVEL 2 1
R4
37 PRINT LEVEL 3
l__._....______l t 24— 4 luo PH2 501
€2 M_AS J 5 36 PRINT LEVEL 4
22pf { w1 PH3 01
10 1 35 PRINT 5
+ CATA BIT 7 6., Pra LEVEL A4
- DATA PIT 6 7 o6 PHS 34 PRINT LEVEL 6 584
—A\N\N -
33 PRINT LEVEL 7
reon sg5 _DATA BIT 5 8 |os PHE sc4
-
DATA BIT 4 32 PRINT LEVEL 8
385 2 {ps PHT 504
R2 ’ 31 PRINT 9
2. 4K - 3p5 _DATA BIT 3 10 {.. PHS LEVEL 504
g5 —DATA BIT 2 ul., MLC 7 pr |30 BELL sAL
Y
— sp5 _DATA BIT 1 12 |y Ly |29 LINE FEED MOTOR PHASE 1 601
|
5 PRINT HEAD
J105 DATA BIT O 13 28 LINE FEED MOTOR PHASE 2
' ASSEMBLY . w5 385 oo ue 6Cl
305 LOAD CATA PRINTER 14 ﬁ LM3 27 LINE FEED MOTOR PHASE 3 6B1
sg5 FEQUEST KEXT CHAR. 15 |one Lma |26 LINE FEED MOTOR PHASE 4 AL
55 _RIGHT HAND MARGIN 16 |ou cw1 |25 CARRIAGE MOTOR PHASE 1 6As
LEFT HAND MARGIN 17 | vz |24 CARRIAGE MOTOR PHASE 2 e85
R46
> VELOCITY ENCODER 18 | o3 |23 CARRIAGE MOTOR PHASE 3 ecs
l CMa |22 CARRIAGE MOTOR PHASE 4 60S
cLock . 19 | csw |2LCLAY SwITCH 61
cis
01
3€3 .
+5V
5
PR 410
- L 2, ef® l AN\ sv
1.12 Mz R36
XTAL 12 .
CLK i} OLK
M.D2
M.02 3 0l
CLR OR
" 15 1
e ) TELEYYPE
; | +5v
- M43 LOGIC CARD
i (BASIC KSR) ®
410740 (CCT40) 47 4OSD 4
7

E TC £4-03688 1 l 2 l 3 - I 4 l 5 I 8 I




1 2 3 ] i S5 1 6 1 7
ISSUE
[
FS-3 PRINT HEAD AND BELL DRIVERS
Jlas R
| [ | chis
c2e | A
_‘_J AN PART OF 5/ <_._NW\__
‘ PRINT
cr Blg el o . 7 | 240 AT25L AN INT LEVEL S | Y
acr? | | Q1s PRINT LEVEL S
CR20 1IN4004
CR25 14004 z> ‘ G 487 |
roe < 22% | 7" eaL cor 430113
7 I | 3 I PRINT HEAC
- - - - - - — = ASSEMBLY
l £01350
-av
J105 l
il T l L / é——fVW\— PRINT LEVEL 6 _]A ¢ - I s/
PRINT LEVEL 1 s | 5 < M
PRINT ‘-EVEL 1 n Q14 . 1N4004 l PRINT LEVEL 6
a8? 14 - crea W 1N4004 | 487 . CR19 l
| | PRINT HEAD 3
R35 — ASSEMBLY ——@ l
’ 40130
av I -av |
I 2 J/ -A—I C _ | 1/
4 M PRINT LEVEL 7 : Q M
Qs | PRINT LEVEL 2 : 10. Q3 I PRINT LEVEL 7
CR23 1N4004 | M.E8 5 CR18 1N4004
1 e |
——db — I
A l L/ <_rWV\_, ¢ I 8/ m_,
PRINT LEVEL 3 | I3 \ 3
Q7 PRINT LEVEL 3 Q12 | PRINT LEVEL 8
14 15 CR22 1N4004 I CR17 1N4004
487
R33 | E JI I
-4v ' |
A I L 4/ <___/'WYL. .__l“‘ c l 9/ <_JY‘W\_,
PRINT LEVEL 4 N 3 PRINT LEVEL 9 < M
PRIN PRINT LEVEL 9
Qs I RINT LEVEL 4 a |
487 11 12 - cR21 1N4004 ' ac7 CR16 1N4004 l
rR32 < 2K | 2V £ s o
4—T i wauN || N | 2 ||
.av +42v -av +a2V
TELEYVPE
M43 LOGIC CARD
(BASIC KSR) )
410740 (CC740) 4?4080 5
-
TC 6400360 i 1 2 3 ' l 5 I 8 l 7
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ISSUE

FS-4 LINE FEED MOTOR AND CARRIAGE MOTOR DRIVERS | '

LINE FEED MOTOR JIR - - - — —

PHASE 4 - = .
ac? $ 108 1N40O4
or3 7 1nd004
re2 C 22K
£
-av

.i] 1 . CR6

|
|
|
LINE FEED MOTOR « ' '_3\ >_m.
PHASE 3 @ 1N4004 | 4 45
ac? 3 (. crs G 1N4004 |
RR3 > 22K e l
-4V ’ |
|
|

|
: =4
| |
| | :
| b
| : t
|
| N
| e
| I
| L
|
| ||
| , :
» " | ,
>:>—NW\—« [ s = ° >N
I % L
l o
| L
| -
| N
|
l b7
| : |
| | |
| | :
| |
I o
I
|
|

CARRIAGE MOTOR

PHASE 1 Q10

1N4936

LINE FEED ac7 CR15

MOTCR
430146

CARRIAGE
MOTOR

430048

R21 22K
SEE NOTE 21

PHASE 2 Q9

85

1N4936
CR14

407

f
e

SEE NOTE 211

l
|
|
|
|
|
|
|
| CARRTAGE MOTOR _A_' c
|
|
|
|
|
|

LINE FEED MOTOR
PHASE 2

Q3

4c7 4D7 1N4936

CR13

R19 22K ®
SEE NOTE 211

-av

LINE FEED MOTOR
PHASE 1

4ac7

£ CR11
1N4936

¢

SEE NOTE 211 SEE NOTE 211

SN SN

NRAN W_. CARRIAGE MOTOR B c
1N493 ¢ b7 4 | FrisE 4
4 6 ¢RI Q7
xj INS360A l ; 5 4 g 1N4936
25v I 40 CR12
| !

100 1

— e —_——— IN5360A
‘-— +42V R8 RS 25v

+42v l ————— —
¢
s
\ msLmICCARD TELETYPE
(BASIC KSR)
410740 (CC740) ®
A740SD- 6

7C 840.0200 1 l 2 l 3 l q l 5 I 8 l 7
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i

| | 3 | 4 5 1 7
ISSUE
]
FS-5 VOLTAGE DISTRIBUTION 2
3
| mm—— | o e o i o—— s o i o Sor— ettt . 4
SEE NOTE 1o (81 |
- RS! l
|
Voo  3a4 |
aa6 |
cR27 |
IN4733A TO LOGIC PACKS
(SEE NOTE 102) ca3 |
o |
I
-5V -5v |
e e e e e e e e
Rég . 13 . ,.C\B Clzl P01
100 1w . .
PZ‘I“ SEE NOTE 1b {A) :
\10 2 R * ® * * -9 / ¢ (¢ o2 l 9 ¢ LocIC GROND
LOGIC GROUND ’ | I \\
2 e c10 cr _1Co cl1 _jcs _leca _Jc22 tics _1a7 A :‘;'R:_,Gw A |
l .1 ™ .1 “T™ 1 ’]\.1 T2 - ™ .1 T2 ’T‘zz ’T\ 1 |
' | |
v >e | =8 i . ; i O oll : 11< 12v
‘ | { 10
1 COMMUNICATIONS
FROM POWER SUPPLY | N : : INTERFACE
13 13
s12v \/7 07 ﬁl } —(|+ — < +12v
| ! : |
| |
N\ I 5 —t— 4~ - q - I ! ! T I T v
/ I AN
+5V l ] l .
? ° A1S ' l ]
! - L. 4
150 1w |
7 \4 l 4 [ J107
PONER GROUND — ¢ ‘ . “< LOGIC GROND
2 4 ° : s | ]
~ R48 c4 3 TO LOGIC PACKS L I
3 3 5.6K (SEE NOTE 102) 22%l+ 2/ _1ov
i72w 3 3T 1500 | N TO
+42V — I g | 3 OPCON
\L 1 6 | ( zv
L/ l ! | N
(B) SEE NOTE Ib | g< wsv
NOTE: I. CIRCUIT DESIGN CHANGE AT CUSTOMER I.D. ISSUE 2A
WIRING DESIGNATED (A) IS ISSUE 1B
WIRING DESIGNATED (B) IS ISSUE 2A OR LATER.
CHANGE RELATED TO ISSUE 2A OF 409740 BOARD
a. ADD’ P.O.R. CIRCUITRY FOR MACON (MLC4) AND
MAPL (MLC7), NEW MACON (430671) AND
MAPL (430641) ADDED.
b. TO IMPROVE NOISE IMMUNITY, CAPACITORS
Ci7 REMOVED AND CS5 RELGTATED.
TELETVYPE
M43 LOGIC CARD
(BASIC KSR) ®
410740 (CC740) S
4740SD-7
ryrrr— I | 3 i 4 5 I 7




1 2 3 I 4 1 5 1 6 i 7
TC-1 TERMINAL CONTROLLER TIMING ‘

LOAD DATA PRINTER

1-6.4nsc | | 2 usec v

/////ﬂ

TYPEO CHAR.

ML.C4-9

--| i-— 10 uSEC MIN

REQUEST NEXT CHAR
M.C4-18

R A

NOTE: TIMING FOR RECEIVED CHARACTER FROM THE LIMNE
IS SIMILAR TO ABOVE EXCEPT THE 'PAR' BIT IS
ABSENT AND THE WOMINAL BIT TIME IS 3.33mSEC

(30CPS SELECTED) OR 9.09 mSEC (10CPS SELECTED).

TYPED CHAR. VALID

M43 LOGIC CARO
(BASIC KSR)
410740 (CC740)

TELETYPE

TC 6400368

4740SD- 8




3 | 4 | 5 | .- I

REQUEST NEXT CHARACTER
M.C7-15

TC-2 PRINT CHARACTER TIMING

MODE TWO CHARACTER BURST (AT BELL COLUMN)

M.C7-25

CARRIAGE MOTOR PHASE 1 l ‘ I l

ROTOR SETILE TIME

Ii M

M.CT7-24

CARRIAGE MOTOR PHASE 2 l l | l

M)TEZ—/ hOTE3—/

Il Il

CARRIAGE MOTOR PHASE 3
MCT7-23

-~ Il

MLC7-22

m__ o

PRINT LEVELS 1 THRU 9
M.C7 PINS 39 THRU 31

00N 000l

&__— NOTE 4 —/

M. C7-30

NOTES: ‘ l l ‘ ‘ ——o INDICATES PULSE WICTH MOCULATION

VARIARLE OUTY CYCLE
SETTLING POWER OUTY CYCLE
IDLE POKWER DUTY CYQ.E

a5 N =

PRESENCE OF PULSE ON A GIVEN LEVEL OEPENDS ON CHARACTER PRINTED.
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LINEFEED MOTOR PHASE 2
M.C7-28

LINEFEED MOTOR PHASE 3
MLC7-27

LINEFEED MOTOR PHASE 4
MLC7-26

CLAMP SWITCH
M.C7-21

NOTES: ‘ ‘ ’ — — o INDICATES PULSE WIDTH MODULATION

1. SETTLING POWER DUTY CYCLE
2. IDLE POWER DUTY CYCLE
3. LINEFEED DETENT POWER DUTY CYCLE

SEE SPECIFICATION 62,200S FOR SPECIFIC
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REV¥iSiONS
i i AND GATZ NAND GATE OR GATE EXCLUSIVE - OR™ GATE NOR GATE PNP- INHIBIT GATE SsoEl Taie TAuTi el
1. ALL VILTACES SC WLzl Wiz 3 :
€PILIFIZC, J R
A —-——‘ A A A A —
2.} CAMPRICAL SYMEALS ALD THE AISCCIATED F F £ F
TEOTH TASLES ILLUSTRATES T ThiS PAGT [ J— 8 3 3 83—
ARE TYFICAL SYN&CLS. .
. - A
Y
3. | LOSIC EcaTion c
A SMALL CIRCLE (o) CFARN AT TrE 1
POINT WHERE A SIGNAL LINE JCINS 1
A LOGIC SY'SCL INCICATES A LOGIC
NEGATICN.
| rsameviATIOS Uss: LOGIC INVERTERS AMPLIFIER OPERATIONAL AMPLIFIER WIRED AND NAND GATE _
- 0 - LOW STATE (MGRZ MNEGATIVE) p—
1 - HIGH STATE (MCRE PCSITIVE) ‘ A
X - STATE OF INPUT CCES NGT AFFECT A . . s
STATE OF CIRCUIT. A —— - F A £ F A c
IC - NO CHANGE B C
U - INDETERMINATE STATE
Yoy - STATE OF N AT TIME M.
Pyt - INVES s ; . —_— E
" f VERSION OF STATE OF N AT TIE HOTE: INDICATE TYPE OF AMPLIFIER KITHIN
31 - . SYMBOL ¥:ITH THE FOLLOKING 1:]
5. | PIN LCCATIONS FOR DUAL-IN-LINE A F CHARACTERISTICS :
INTEGRATED CIRCUIT PACKAGES. PA - PULSE AMPLIFIER
F - EM
POSTTIONING A ir EF - & iLTT,Eii FOLLOKER
NOTCHES LD - LAMP ORIVER
ol1 RD - RELAY CRIVER
N % 10 SQ - SQUARING AMPLIFIER
G 3 TOP VIEW CF L_
4 v CF
7 4 5 DUAL IN-LINE SET-RESET FLIP-FLOP SYNGHRONOUS TRUTH CLOCKED FLIP-FLOP J-K FLIP-FLOP J-K FLIP-FLOP
5 & UTILIZING NAND GATES TRSLE )
H : 32€345 g)
‘ CLOCKED PULSE NEEBRAE Sp \
B YiAVE FORM 0]X10]xIng . )
6. | UNLESS OTHERNISE SPECIFIED, ALL c olxTxiol: J) - J A —J Np—r— o
RESISTANCE VALUES IN OHMS, ALL CAPA- X0 (8 [X [ N
CITANCE VALUES IN MICROFARADS. 70 [ X]0 [N —s, \s . —% fF —C £
. OIX{1]1]0 —
™ Thiel —s . c
7. | INTEGRATED CIRCUIT PACKAGE xJoJ1f1]0 2
- ] ] i —k I
CESIGRATION o } i i ; ; snnatfc ST
ROW ON BOARD A RSN Co N Sp Co o
‘L —— ASYNCHRONOUS =l o i ¢ I ? j) V
= TRUTH ~K_TRUTH TABLES
'[ COLUMN ON BRARD , TamLE (CONNECT S, TO I, Cp TO N) ~——1C)
INTEGRATED CIRCUIT 326845 T T o GENERAL SYM3OLS
PACKAGE L J-K TRUTH TABLE A SR
CofSoin] I 51/ €y W Sol N T BOTH TYPES THE SYMBOL SHALL BE ADEQUATELY -
8. | H = HIGH VOLTAGE LEVEL > VIH 111 NCiNC 010} e T Thed LABELED TO IOENTIFY THE FUNCTION =
] L = LOW VOLTAGE LEVEL > VIL 1104130 1041 o1t J 1 K| N PERFORMED. IF A TIME INTERVAL IS -
X = OON'T CARE S11i01} Pﬂﬁl 0 0 | 0 |nM INVOLVED, THE TIMING INFORMATION e
NM ) —
H L = HIGH TO LOW VOLTAGE LEVEL _ 0j0/1;1 1Ly N 1L]ol SHALL ALSO BE INCLUDED.
TRANSITION ASYNCHRONOUS INPUTS, OIRECT SET (Sp) 0.] 110
L H = LOK TO HIGH VOLTAGE LEVEL ANY CIRECT CLEAR (Cp). OVERRICE THE 111 |Nu
TRANSITION. SYNCHRONOUS INPUTS. THEY ARE INDEPENDENT oL o
OF ALL OTHER IPUTS. .
0 RETRIGGERABLE ONE SHOT RETRIGGERASLE AND RESETTABLE ONE SHOT ‘LINE RECEIVER
TIMING INFORMATION PLACED . e .
.
WITHIN PARENTHESIS *R TIMING INFORMATION PLACED *R
v WITHIN PARZHTHESIS v
« EXTERNAL TIMING CCMPONENTS  VeC wImD £SI cc A REFERCNCE SYHBOLS
* EXTERHAL TIMING COMPONZNTS. SCURCC N
VOLT vaph—— AD
OLTAGE TRUTH
A B TABLES »
- . .
B Np——— N ‘_;
C “\ A
as os TRUTH TABLE APPROVALS
J R | o [
o ) « 8 ) p— OEFINITIONS OF piis o n 5 .
10— 10— . MOCE INPUTS UTPUTY A | B | n 1 DA JX<e i)
TRIGCERING TRUTH TA3LE (MNOTE 8) TRICSIATNS TRUTH TASLE (NCTE B) C ANT D J N&T ENGR, }.":' OSGNR. M.F.
- —— T - 0 TS onen TPR TR TG DRN...F 4. |pATE 10-10-€5} E
A ] EJ] C | o |cPeraTION [ o1 = Jeeoratici | i = > OTHeR L L
( i ‘ - — BALANCED . < OTsER DPLT " a R8O FILE 2£ (5)
Wil n | H | H | TRIGGER UL [s=u) = | tRraceR L = < OTHER DT L L
- — T : c - 'R 7 ) C S-NUMBER
- H ja=cl ® H TRIGGER - F‘* | i ( H =2 vgg HOTE 8 e TeELETVYPE
- L | X [t=n| H | vrIcceER_] . O I : HRALANCES L (vl e tw
‘ X L [L=nA ] H TRIGGER =< Ves M I A
) L X | H |u~n| TRICGEIR : | Vagg H jL iH ®
] ¥ | L | n |L=r| triccer : . : g
v A ' > oo . 9100WD
; v
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REVISIONS
NO. NOTES
i —_— (S1) issue| oaTte [auTh. no.
. ALL VOLTAGES 115VAC. 430562 CABLE W/SWITCH l 7-27-76 | 24596R
I —— —— —— —— — -—— —— —I 'ON"
2. TERMINAL DESIGNATIONS IN PARENTHESES ARE FOR
REFERENCE AND ARE NOT MARKED ON COMPONENT. I l\. é | POSITION
3. O INDICATES FEMALE TERMINAL (F1) l ’
e INDICATES MALE TERMINAL | || | | | '
4. ALL WIRE 18 AWG. ' (3) (2) ”(')
(2) ‘
5.  FUSE 1.0A SL-BL{PART NO. 113431) \ s | |
] (1
(P ( P202)
) N
BK .
: BK (|)
W i} (2)
B0
f G ‘ G
@ | ACTUAL WIRING DIAGRAM
) FOR ~
: GROUNDING 430550 REAR FRAME
SCREW ASSEMBLY
] 430561 CABLE ASSEMBLY . ,
APPROVALS
PROJ. PROJ. |MFG. REL.
jfufv DIR./ | COMPL.
WA B
,;/23‘7” L‘ M{’L @M
ENGR. DSGNR.
DRN. DATE 6-25-76
RBD FILE 1-30.171.211A
S-NUMBER
TetLETVYPR
) ? e .
,V(:,
9612 WD

TC 255 (3-69) ' 2 i 3 N P H 5 i 6 i 7
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REVISIONS
{SSUE DATE AUTH. NO,
i |9-20-77 |25249-R
™V 1
A TEmINAjﬂA WIT TERMINAL AUXILIARY UNIT LA
430750 430751
PLUG CONNECTORS
(TOP CENTER) (BACK, LEFT END)
— ——
PLUG (BACK, LEFT END)
PLUG (TOP CENTER)
2 e
— e ——
T — PHONE 13 9 2
L ® o
0e @13 @ 20 @ ®19 : °
8- [ o -8
o
® o
® o
o
LINE [ ]
® o
]
g ) p4
® o
2e [ B u ze ol 4 o 14
7 L I o2 Y -
v/
TERMINAL INTERFACE TERMINAL TNTERFACE DATA SET INTERFACE SIGNALS
DIRECTION F C
PIN NUMBER CODE. FUNCTION (TERMINAL ) PIN NO. CODE FUNCTION DIRECTION (TERMINAL EIA EQUIVALENT NNECTOR P SIGNAL EIA CIRCUIT
- | DL DIGITIAL LOOP FROM —
1 o DIGITAL LOOP FROM 2 DSI DATA SPEED INDICATOR TO TERMINAL cI 1 PROTECTIVE GROWD AA
2 . 3 AL ANALOG LOOP TEST FROM 2 TRANSMIT DATA BA
3 A ANALOG LOOP FROM 4 DSS DATA SPEED SELECT FROM TERMINAL CH 3 RECEIVE DATA BB
4 . 5 it} TERMINAL READY FROM co 4 REQUEST TO SEND RS
5 TR TERMINAL READY FROM 6 RS REQUEST TO SEND FROM CA 5 CLEAR TO SEND c8 .
-
6 . 7 +5 +5 VOLTS 6 DATA SET READY cc
7 - 8 - - 7 SIGNAL GND AB
8 - 9 GND CIRCUIT GROUND 8 RECEIVED LINE SIGNAL DETECTOR CF
9 GND CIRCUIT GROUND 10 - 9
10 - 11 -12 -12 VOLTS 10
1 -12V SWPPLY 12 - - 11 TWX CONTROL -
DA 12 . 13 +12 +12 VOLTS 12 DATA SPEED INDICATOR SCF -D
13 +12V SUPPLY 14 - - 13
14 - 15 OR DATA READY TO CB.CC.CF 14
15 'R DATA READY TO 16 ™2 TWX INDICATOR (FUTURE) T0 15 MODEL 43
16 - 17 RD RECEIVE DATA T0 88 16 TERMINAL DATA UNIT
17 RD RECEIVED DATA T0 18 WL TWX CONTROL 17 (430750)
18 - 19 - S0 TRANSMIT DATA FROM BA 18 TWX INDICATOR . AND
e 19 SO SEND DATA FROM 20 - - 19 TERMINAL L;xioT(ILIARY e
. 20 DATA TERMINAL READY
2 co (430751)
21 -
22 APPROVALS
PROJ. PROJ, |MFG. REL.
23 DATA SPEED SELECT CH SUPV. DIR. coupﬁ;.
2 e W {7
ENGR.LDM DSGNR.
25 ANALOG LOCP TEST :
- ES DRN. MUSK {paTe 8-16-77 E
R&D FILE 2.30.171.261A
- S-NUMBER 95/65 4 96/7S
TELETYPE
®
9635wWD
TC 434 (3-69) i 2 i 4 5 ] 6 ] 7
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NOTE: MANUFACTURE PER MR 2001 & MA2021 v
SEE NOTE 2 /3x29|a CABLE TIE 403080 BOARD z REVISIONS u
K 346395 CABLE ASSEMELY ETCHED CiRCUIT =2 2 g §
/ 23 u§ S 2. Fuw
- 2 P-4 (532 23 T .
ZE2IZ2T 2z Z¢ S8 =
1 2 3 /\il 3z | 3 8 7 % 5
i - : ; ; NE K
A28 AL-27 #1-26 A1-20 4 =
Lf ! I | 6-11-76 | 24320 R
| | 1A 2 2 |9-8-76 | 16609
+ 4+ +l++ +++ +++ H o+ + + + 4 + + + + + + N B B
+ + + + + " le - 4 3-1-77]13184
T CATA AA. INT. ALM. 1LS PT. PAR. P cPS IREEEE 55-T-77]ieB57
1|8 3 € [i-14-77 | 18370
(R 0P =+ c8 p= {Rz7)= el — 157377 lissis
P = W WY 76 o c3 P 1 {717 = S Fi7 b P T e T Fo3 I P T N e Sy i 8 _ s 15121
= e : ST 0 MM | JFE ={Res = @ | {8 — 179 15748
- A @ ! MAL =3 T S BT < Tigk p MAS ! MAS -
==z = "ld' R 75 . ° P
=]+ (5 = AU R - .
e e s B sk RupE HRsp A | N [
=N ) ] = | ET) = NN =) 722 Htio b Haania
Al-24 AL-3 AL-9 Al-19 A1-15 84-8 B84-24 B4-17 AE-14 B4-14 AE-27 A6-28 AG-24 A6-5 45-13
+ + + + + + + + + + + + + + + + + + + + + + + + + + + + + +
8 ESC 1 2 3 4 5 € 7 8 9 0 - + 8.5 \
AL-7 AL-5 AL-17 B4-7 B4-26 84-19 B4-9 AL-14 A6-2 A6 -26 AG-23 AG-17
+ + + + + + + + + + + + + + + + + + + + + + + + + +
Q n £ R 7L Y u 1 0 P = AN
A1-13 AL-6 Al-10 AL-16 B4-6 B4-27 B4-20 54-15 B4-10 A6-3 A-7 A6 -8 A6 -20 AG-19
-
+ + + + + + + + + + + + + + + + |+ + + + + + + + + + + +
c.L. A s D F G H J K L 3 ’ RET. {
A1-11 Al-8 Al-2 B4-2 B84-3 B4-28 B4-23 B4-16 A6-6 A6-9 A6-10 Ag-11 A6-15
+ + + + + + + + + + + + + + + + + + + + + + + + + +
( NOTE 102 .
S z X | c v 8 N M . . / SHIFT L.F.J
) A , = nV:B;. == u ,L; — — TNV == = e
i L] O {a3P ) wse
2 ocrero 2 reraroroo e
+ + . : + + + +
I ey . SIS 410080 | ,
3 by . A=A m-m e A a— -y ={ €15 I | SR, —_—-
_ ' sp. REPT. . DEL.
| . .
1
'[f——————» L_sTaMP ISSUE NUMBER NITHIN
[ — DOTTED AREA INDICATED
REF. | PART |dp REF. | PART [0 T REF. | PaAT |G, 101) INFORMATION NOTES U ACT
DESIG. [no. REQ.] Y. DESCRIPTION oEsIG. [M0. REQ] Y. DESCRIPTION CESIG. |NC.REQL Y. DESCRIPTION SENSE AWP— —————PIN NABER MAMUF ACTURING NOTES :
MLAL |342280 | 3 | SENSE AMP TSA-2L RIS |315948 | 1 | RESISTCR, 100 CHM 1/4¥i 346293 | 9 | SPACER. SHORT MLNMBER N OF SENSE AWP : 1). REFER TO 43KIOOAC ANALYSIS CHART
o W_BL 1339002 | 2 JGUAD 2 INPUT GATE (5002)| Rl 3159571] 1 | RESISTOR, 630 ObM 1/4W 346301 | 2 | SPACER .188 SHITCH === FOR POSITION & PART NMBER OF COMPO-
vLE2 SEME AS MLBL R19 | 315953] 2 | RESISTOR. 1.2K QxM 1/4n 34630z | 3 | SPACER .375 TERMINAL\-“ _) TERMINALS NERTS AND CHANNEL ASSEMBLY INFORMATION.
M_B3 315990 | 1 | ECADE COUNTER (749G) R20-22 SAVZ AS RI2 346303 | 6 | SPACER. 562 + + FOR LED
MLA4 | 404027] 1 |CLOCK ORIVER Rz3 | 333417] 1 | RESISTOR 680K OrM 1/4h 346304 | | | SPACER 750 ..,/ 2). CABLE TIE SHOULD BE POSITIONED SUCH
3 AME AS MLA 324- SAME AS R12 ° 346700 Al THAT THE TIE LOCK IS LOCATED BETWEEN
Lo SHE AS MAL F24.26 P il : L [FRAIE, FRONT = =] KEYTCP HOLE AND CABLE SHOWN (OTHER SIDE). : CIRCUIT  CARD
MLAS 342238 | 1 |KZYSKITCH LOGIC TXL-2KP | Re7 SAVE AS R6 346701 | 1 | FRAME, REAR 346350 oniTcH  DESIGNATION cc 080
MLAG SAME AS MAL Res-29] 328783 ] 2 | PESISTOR 18D OWM 1/4h 326393 | 1 | FRAME, LEFT #/PCST SENSE AVP . 3). REFER TO 4OK/MC FOR LABEL POSITION.
530 SAME A5 FS 346335 | 1 | FRAE, RIGHT R/POST M. NMBER /————-Pm NUMBER
CR1 346394 | 1 {DIODE, ZENER 1N4T730A 1 r!7 330640] ! [RESISTOR 150 OHM 1/4W 181241 i 8 | SCREW W/KASHER €6-40 RIS OF SENSE AMP. . CONSOLE
- CR2-9 [197464 | 8 |CIODE 1N4148 R31-32 1315954 | 2 {RESISTOR 1.5K OHM 174 W 7935IRM|LSFT] TAPE LOGIC
R33 SAYE_AS R19 763247 [EFT | TAPE, FOAM + +
c2 346238 | 3 |CAPACITCR 33 of 340730 ] 6 | cramizL 7926677 [24FT TAPE . FOAM _NOTE:
C3-4 1405324 | 3 |CAPACITOR 0.1 MWD 346426 | 1 { LOCATING PLATE 79331FM [24FT TAPE, FOAM A KEYTOP 102. AT CUSTOMER IDENTIFICATION APPROVALS
C5-7 333727 | 3 |CAPACITOR 6.8 MD 151152 | 2 | SCREn 4-40 312918 | | | CABLE TIE' ——=)  pesiGNaTION ISSUE IB R34, 35, CR8 AND N NCT-YE BT YT T
c8 336948 | 1 |CAPACITOR 1.0 wFC 2c40) 2 | wasHER, LOSK 346355 | 1 {CA3LE assEvaLy 340720 SWITCH CR9 WERE ADDED ey 1é coneL.
€10 SAVE AS C2 125011 | 1 [ WASHER, FLAT Gl ) o e Ly
£11-12/300384 | 2 [CAPACITOR. .0047 MFD 346720 | 57 | KEYSWITCH, BASIC 405080 | 1 | BOARD, ETCHED 341098 SWITCH ENGR. R H.F. DSGNR,  R.E.G,
E 13 SAME AS C3 340722 ] 1 | KEYSAITEH, LATIH 340779 SWITCH DRAWN DATE  1-30-76
15 SAME AS C2 34€759 [ 5 | KEYSHITCH, I'2 340432 SNITCH ) £ — NUMBER
{ 341098 | 3 | KEYSAITCH. LATCH OC SD-CD _NO.___ 4030
R34-35 [315952 | 2 [RESISTOR, 820 OHMI/4W 346235 | 3 [ HOUSING R&D FILE MO 2-30.171.263A
R6 326573 | 3 |RESISTOR, 1.8M OHM 1/4h 340762 | 1| HOUSING ASSEM. . TELETYr E
S R7 321213 | 1 JRESISTOR, 1K OuM 1/44 3464321 | | KEYSWITCH, DC CONTACT
R8-11 |315959 { 4 |%ESISTOR, 4.7K O 1/4% 340779 1 |KEYSAITCH, DC CONTACT .
{R12-13 | 320275 | B |PESISTOR, 10K OrM 1/4n 340704 1 |HOUSING
SIMILAR TO: | R14-15 | 315947 | 2 |RESISTOR. 510 1/4n 346410 | | | LABEL (NOTE 3) | 410080
TC 661-1174 1 { 2 1 3 1 4 | 5 I e I =
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REVISIONS
NOTE: MANUFACTURE PER MR 200t 340269 FUSE CLIP (2 PLS.) z - 2 _
NG TS ! 36473 RIVET (2 PLS. o bz ¥
4707123 HEATSTNK 430734 2USHING, INSULATING (2 PLS.) 336473 ( ) s3u.8] S P g:‘ 2
’ : 345921 STUO (2 PLS.) SLdiss 22 =7 s F3
g.-‘.'? ¥ @ 2 o =
430732 *AJT (2 PLS.) 430701 HEADER, 10 PIN o8 < § 2
o T SOLDER .EAD TO 403090 RIVET (2 PLS.) 430722 BRATKET -
341694 CONNECTOR— / ﬁigg;i; o 430710 WASHER, INSULATING (:CTE 2) GMD. PLANE LA 1TO8 |1 |7-27-76 | 24582R
. \ 700I WASHER /_— Al s 2 — 16674
i - { 1 A / } rd 2 fa & 31t0-411-751} 6328
CR33 / 3 }A 7 4 }1ii-1-76 | 16898
<R3k G2k (‘6\1 cre8! 4 1a] 8 512-2-77 | 18109
& i ryran . D= | 4 [8] 9 6| - Tusoz
®) e +Cl9g o) a [c| 10 71 4-1-77 | 18273
10 R37 P D ; a [c] — s — 18287
c? +) = F8 po =1 R3g ko o =R54F ={FETk | / afo| S| o-1-77] @666
- ' ek |
) {——
ML4 «
F1-
SEE
NOTE 185 — ]
] - [
: /e <(Rel —
= ra o |- SR SECU
2 I__}-CR26
E@caﬂ QO
X crro=l T 4 4+ LT o = O @ o
\ c13 =Re2 )=
T 1 T CR20<{T > H - -p Rk ={R63 J=
Y Y {76, @ Eea <{Rs3 }= zr
- — 1 F \—ﬂfﬂ—
N\ A 1
\Z \\7 INSULATING SLEEVING -
PLS.)
119332 SCREW (2 PLS.) N/C TO LAND AT 346921 STWB (7
198522 CLAMP,CAPACITOR( 2) 98642 LOCKWASHER ( 2 PLS.) THIS POINT —— 409700 BOARD, ETCRED CIRCUIT - %%Ri gggRu PLS.)
TERMINAL (2 PLS. -
30731 ¢ ! - 177113 WASHER INSWATING (NOTE 3)
7 327809 BUSHING, INSULATING (2 PLS.)
REF. | PART |3 REF. | PART iy . REF. | parT 3 DESCRIPTION REF. | PART [ DESCRIPTION
OESIS. {n0. REQ Y DESCRIPTION DESIG. |N0. REQ.] ¥ DESCRIPTION DESIG.|no.REQ.| Y ' 5es16.|N0. REQ.] ¥ SCRIP NOTES: 32786 LABEL
< Cs17 | 430715 DIODE, 200V 3A FR R 0. RESISTOR ' R42 | 320276 RESISTOR, 470 1/4W
( Cl 430706 CAPACITOR, 200 :FD - e oeee R1 ii;; REZIST(O)R' zgg i: v L 1. MOUNT FLY WITH TWO PIN SIDE ADJACENT TO 341694 CONNECTOR AND BEND SIDE
c2  [s10030 CAPACITOR, 100 WD cr18 | 430605 B R2 . 43 | 320276 RESISTOR, 470 1/40 TABS ON UNDERSIDE TOWARD EACH OTHER.
c3  |405324 CAPACITOR, .1 MFD CR19 | 430605 DIODE. IN4936 "3 | 118198 RESISTOR, 56K 1if Ra4 | 321213 RESISTOR, 1 K 1/4M
ca_ }333727 CAPACITOR, 6.8 MFD cR20 | 312401 DIODE, ZENER 1N4755A R4 | 430714 RESISTOR, .24 1 R45 | 401067 RESISTOR, 2400 .5% 2. MOUNT 430710 INSULATING WASHER BETWEEN HEAT SINK AND TRANSISTOR QL.
cs | 405324 CAPACITOR, .1 MFD CR21 | 430729 DICOE, 4 LAYZR RS | 320275 RESISTCR, 10K 1/4% R46 | 321508 RESISTOR, 100K 1/4H
ce_ |300057 CAPACITOR, .01 MFD CR22_| 321135 DICOE, ZENER IN4T35A R6 | 315959 RESISTOR, 4700 /4 RAT | 315938 RESISTOR, 27K 1/4R 3. SUITABLE HEAT SINK COMPOUND UNDER QI, ML5 , ML6 AND ML7. COMPOUND TO BE
c7_ 1430704 CAPACITOR, 330 MFD CR23 | 430724 DIODE, ZENER 15V R7 | 321213 RESISTOR, 1K 1/4K Rag | 321213 RESISTOR, 1K 1/4M APPLIED BETWEEN INSULATOR AND HEAT SINK OF QI AND ML
Cs  |430704 CAPACITOR, 330 MFD CR24_| 430725 DIODE, ZENER 51V RE | 144464 RESISTOR, 220 LW R49 | 430719 RESISTOR 25.8K .5%
co ‘la30704 CAPACITOR. 330 MFD CR25 | 336894 THYRISTOR, SCR .84 RO | 318302 RESISTOR, 220 1/4W RSO | 401067 RESISTOR. 2400 .5% 4 TYPICAL HEAT SINK ASSEMBLY.
c10_|430721 CAPACITOR, 1203 PFD cr26 | 197464 DICCE. IN4148 R10 | 321213 RESISTOR, 1K 1/4h RS1 | 320275 RESISTOR, 10K 1/4W 430732 NUT W/ WASHER
ca1 -{a30722 CAPACITOR, 1200 PFD CR27_| 430724 DICOE. ZENER 15V Rl | 31880I RESISTOR, 47K L/ R52 | 318803 RESISTOR, 2400 1/4H TRANSISTOR
c12 |405324 CAPACITOR, .1 MFD c328 | 405029 LED, PC3 MOUNTABLE R12 | 320275 RESISTOR, 10K 1/4# R53 | 321258 RESISTOR, 20K 1/2#
C13 1430705 CAPACITOR, 530 MFO CR29 | 430605 DIODE , IN 4936 R13 | 315955 RESISTCR, 2200 1/47 PS54 | 31595€ RESISTCR, 2700 1/4A HEAT SIRK MOUNTING A & INSULATOR [ WHERE NEEDED)
ci4 405324 CAPACITCR, .1 MFD CR30 |430605 DIODE , IN4936 R14 | 320275 RESISTOR, 10K _1/4% R5S | 313303 RESISTOR, 2400 1/4W c I HEAT SINK
z CITl R W c P "
C15 325034 CAPACITOR, 120 PFD CR3! 430713 DIODE , ZENER 190V. R1S | 320276 RESISTOR, 470 1/4 RS6 | 401067 RESISTOR, 2400 .5% 700! STEEL WASHER ~——=—F ] Tl - 327809 BUSHING, INSULATING
CR32 |430605 DIODE , IN4936 R16 | 323785 RESISTOR, 330 1/4# RS7 | 315956 RESISTOR, 2700 1/4f £ ———— et {MLS ONLY )
o €17 1405324 CAPACITOR, .1 MFJ CR33 |430725 DIODE , ZENER 51V, R17 [177101 RESISTOR, 6.8 1/2¢ RS8 | 326697 RESISTOR, 430 1/4N 346921 STUD 430734 BUSHING INSULATING
C1s 1405324 CAPACITOR, .1 MFD FLL | 430709 FILTER, RFI R18 | 1783€2 RESISTOR, 10 1 Rsg | 318303 | | RESISTOR, 2400 1/4H (Ql ONLY)
C19 1310929 CAPACITOR,1.8 MFD F i 120139 FUSE , IA R19 | 315948 RESISTCR, 100 1/4W REO | 3159€1 RESISTOR, 8200 1/4H BOARD
c20 | 310929 CAPATITCR. 1.8 MFD R20 | 315948 RESISTCR, 100 1/4% RE1 | 401067 RESISTOR, 2400 .5% CIRCUIT- CARD
21 405224 |. CAPACITCR, .1 MFO MLL 335522 IC, OPTICAL COUPLIR R21 335622 RESISTCR, 68 1/40 R62 320026 RPESISTOR, 3500 1/4KW 5. A MINIMUM OF .020 CLEARANCE MUST BE MAINTAINED BETWEEN CIRCUIT BOARD cc 700
c22_ |310929 CAPACITCR, 1.8 MFD M2 | 404239 QUAD VOLT COYPASATOR R22 | 315951 RESISTCR, 560 1/4N 763 | 318803 RESISTOR, 2400 1/4n ;:N%Ec:jig; FILTER. USE 131228 INSULATING WASHERS OVER MOUNTING TABS
c23 205324 CAPACITOR, .1 MFD M3 | 326823 REGULATOR, VCLTAGE R23 | 320275 RESISTCR, 10K 1/44 R64 | 320275 RESISTOR, 10K 1/4W : PORE
M4 | 404239 QUAD VOLT CCWPARATOR Rzé_ | 220215 RESTSTOR, 19K 1/4n . , R SUPPLY CARD
M5 | 4022c2 REGULATCR, +5V R25 | 3153837 RESISTLH, 3303 1/4% ATL | 430707 THERMISTOR 6 AT CUSTOMER IDENTIFICATION ISSUE 2A , CI9,C20, C22 WAS CHANGED FROM | MFD. , il
=4 Ccr1 [402027 DICSE, 400V M6 | 402204 REGULATOR. -12V R26 . | 113186 RCSISTCR, 5603 1/24 R23 WAS CHANGED FROM 3.3K , R44 WAS CHANGED FROM 10K , CR3!1 , CR32 AND CR33 : P
CR2  {408037 0IOCE, 200V Mt 402201 REGULATCR, +12V P27 | 315971 PESISTOR, 6801/4% WERE ADDED, AS SHOWN ABOVE. ;
CR3_ 1408037 DIODE, 400V R28 | 3413536 SESISTOR, 121K 1% RVl | 435708 VARISTCR . APPROVALS
CR4  |408037 DICDS, 409V R29 | 341552 RESISTSR, 75K 1% 7. AT CUSTOMER IDENTIFICATION ISSUE 3A, THE FOLLOWING CHANGES WERE MADE ,CR20 WAS PROJ. SUV. | PRoJ. DR | WrG. FEC.
CRS 1430725 DIOCE, ZEMNER 51V A 430711 TRAKSISTOR, 450V P20 | 315957 RESISTOR, 3300 1/4# CHANGED FROM 328696, R| | CHANGED FROM 320275, R27 CHANGED FROM 321213,R64 WAS ADDED, § /7% ComPL.,
G s —— = = — AND ONE LEAD OF R14 WAS MOVED FROM ML~ TO BASE OF Q7. i oA 599
CR6_ 1430713 DI0CE, ZetER 190V 2 400909 TRANSISTOR, €OV MPN Rl | 227721 RESISTCR. 4.7 MEG.1/4A | TL 430702 TRANSFCRMER . POWER J
A7 |430605 LI, 114936 a3 | 3es0m7 TRANSTSTOR, 2N4355 F32_| 324502 FESISTOR, 100< 1% T2 | 420733 TRANSFCRIER  PULSE 8. AT CUSTOMER IDENTIFICATION ISSLE 44,COMDLCTOR ON NON-COWPONENT SIOE FROM CR2L TO  ono ToP.K. =
crRa 300102 DIODE. IN41SE 34 | 400903 TRANSISTOR, 6V IPN P33 }3215%8 RISISTCR, 100K 1743 R23 AND PIN 2 OF 430703 TRANSFORMER WAS CUT AT CR21. COMDUCTOR FROM R29 T3 CO #AS = P
g} cro [430805 DTODEZ. 1N4936 2 325077 TRANSISTOR, 284355 R34 | 328785 PISISTR=, 330 1/4W CUT ON COWPCNENT SIDE. STRAP ADDED FROM LEFT S:0E OF R23 TO CATHODE OF CR!9 AND :g'i"c':c" s
CR10 |4306C5 DIODE, 1H4936 26 420909 TRANSISTCE, EQV %24 R35 | 3241535 PESISTOR, 121K 1% si - [336470 STRAP STRAP ADDEO FROM LEFT SIDE OF R30 TO CATHODE. OF CR23. SI REPLACED C16.
( CR11 |430605 JI0JE, 1N4336 7 400909 TRANSISTOR, €0V N2 R26 | 321373 100K 1/4¢4 R8O FILE NO. 1-30.171.211A
CR12 1430602 DITDE. 1N433€ 28 400909 TRALSISTOR. EOV N2N P37 | 401257 400 .E% 9 AT CUSTOMER IDENTIFICATION ISSUE 4B , ML! WaS CHANGED FROM 404325 . TELETYPE
CR12 [430505 DIODE, 1N4936 9 325077 TRANSISTCR, 2N415%5 R38 | 324213 30.1K 17 10. AT CUSTOMER IDENTIFICATION ISSUE 4C THE FOLLOWING CHANGE WAS MADE: BUSHING
cr14 |430635 DIO3E. 1M4936 QU0 | 490909 TRANSISTOR, 60V PN R39 | 320775 STCP. 10F 1/44 UNDER Qi CHANGED FROM 327809 TO 430734. ®
R 430605 JIODE, 1N4926 Q11 400909 TRANSISTOR, 6OV NPN R43 : L1 MEG. is4A 11 AT CUSTOMER IDENTIFICATION ISSUE 4D R34 WAS CHANGED FROM 321213
cR15
CRL6 | 430605 DIOCE, IN4936 Ral 470 L2k 410700
T 2 T 3 | 4 I 5 _ I 6 I 7
TC €6!-1174 i . )
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NOTE:. MANUFACTURE PER MR 200! 430734 BUSHING, INSULATING (2 PLS) REVISIONS
INSTALL 430739 INSULATOR 430723 HEATSINK 346921 STLD (2°PLS) 3 " = _
TO COVER RYI &ND RTI 430732 NUT (2 PLS) 340269 FUSE CLIP (2 PLS) 3.8 e [y §: 2
ONScERs e OF aznras TS 346921 STWD 336473 RIVET (2 PLS) —|es8EgE g2 3§ &8 £
341694 CONNECTOR HEATSINK BRACKET. 430732 tuT 430701 HEADER, 10 PIN °oF < & E
7801 WASHER : 2 hd
/ /o SEE NOTE 1 & 5 / /_ 430710 WASHER, INSULATING (NOTE 2) 403000 RIVET (2 PLS) vazcwzz BRACKET
A /1 \
/ RT1 RV1 7/ O X
CR33 |
: = Co f= {1 ® 201
FL-1 o CR30 3 “ m
3| = i_ﬂ- 1 3 r
2 4 © <ok X K o O e
\ {2}
={ e [ = 1 q
| 1 3 T s
© iy * ©
I ____ c1
1202 < P cr3 L
CR3
CR32 Ri6 < Tkcris I.9nR
< I CR11 CR12 L
o < |, :
A @ R T © (
_l CR6 |= CRS G 'E’ H E CR18
{RF
= 1 _F ; no o
i . ‘ ;
c _%_ =L_Tl=crs L 8 <CTcr19 ® @)
I u A
—— g N
e R <k cre0 LI
Y — © LRk dek D — @D
hemeemnne ~ Y 410700 { ;
\\}: 119332 SCREW (2 PLS) X
98642 LOCKWASHER (2 PLS) 409700 BOARD, ETCHED CIRCUIT 346921 STLD (7 PLS)
198522, CLAMP CAPACITOR (2) 430731 TERMINAL (2 PLS) e - 430732 NUT (7 PLS)
. REF PART REF PART |Q REF PART |4 REF PART |Q 7001 WASHER
© " - | oeste. | no.req QTY DESCRIPTION oeste. | no.Reg| v DESCRIPTION cestc | norea| v DESCRIPTION OESIG |NO.REQ | Ty DESCRIPTION . 177113 WASHER INSULATING(NOTE 3)
‘ ClL_ | 430706 | -| CAPACITOR, 200 MFD TR17 ] 430715 DIODE, 200V 3A FR RL | 120211 RESISTOR, 20K W R42 | 320276 SAME AS R15 C5 Blg) USHING. INSLLATING
- c2__ 1310030 CAPACITOR, 100 MFD CR18 | 430605 SAME_AS CR7 R2__ | 182763 RESISTOR, 680 1W R43 | 320276 SAME_AS RIS »
c3__ | 405324 CAPACITOR, .1 MFD cR19__| 430605 SAME_AS CR7 R3] 118198 RESISTOR, 56K 1M R44_ | 321213 SAME AS R7 NOTES:
ca__ 1333727 CAPACITOR, 6.8 MFD CR20__| 312401 DIODE, ZENER IN4T55A R4 | 430714 RESISTOR, 24 1N R45__| 401067 SAME_AS R37 FOR NOTES | TO I1 SEE SHEET i.
c5__ | 405324 SAME AS C3 CR21 | 430729 DIODE, 4 LAYER RS | 320275 RESISTOR, 10K 1/4W R46__ | 321508 SAME_AS R33
c6__ | 300057 CAPACITOR, .01 MFD CR22_ | 321135 DIODE, ZENER INAT35A R6 | 315959 RESISTOR, 4700 1/4W R47 | 315988 RESISTOR, 27K 1/4W 12. ggg%g‘ggﬁ;:'g;gg ;ZO’R"'L :TSESROC'“ED 4700SD SHEETS 85,86 & 87 WITH
c7_ | 430704 CAPACITOR, 330 MFD CR23_ | 430724 DIODE, ZENER 15V R7 | 321213 RESISTOR, 1K 1/4W R48 | 321213 SAME AS R7
R R i ot o Do ufout eunAICin e 3 s 53 D e g
C9__ 1430704 SAME_AS C7 CR25 | 336694 THYRISTOR, SCR .8A RO | 318802 RESISTOR, 220 1/aW RSO | 401067 SAME_AS R37 PLUS A WIRE STRAP, AND INSTALL AS FOLLOWS {USING EXISTING HOLES IN
c10 | 430721 CAPACITOR, 1200 PFD CR26 | 197464 DIODE, IN4148 R10 | 321213 SAME AS R7 . RSL | 320275 SAME_AS RS BOARD) :
c11 [ 430721 SAME_AS C10 CR27 | 430724 SAME AS CR23 RI1 | 318801 RESISTOR, 47K 1/4W RS2 | 318803 RESISTOR, 2400 1/4W
cl2 | 405324 SAVE AS C3 CRe8 | 405029 LEO, PCB MOUNTABLE R12 | 320275 SAME_AS RS RS3 | 321258 RESISTOR, 20K 1/2W ADDEO 409700 BOARD
c13 |430738] | CAPACITOR,530MFD CR29_ | 430605 SAME_AS CR7 RI3_| 315955 RESISTOR, 2.2K_1/4W RS54 | 315956 RESISTOR, 2700 1/4W STRAP
Cl4 | 405324 SAME AS C3 CR30_ | 430605 SAME_AS CR7 R14_| 320275 SAME_AS RS R55 | 318803 SAME AS R52
‘ Cl5 | 325034 CAPACITOR, 120 PFD CR31 | 430713 SAME AS CR6 R15 | 320276 RESISTOR, 470 1/4W RS6 | 401067 SAME AS R37
"D CR32 | 430605 SAME_AS CR7 R16 | 328785 RESISTOR, 330 1/4M R57 | 315956 SAME AS RS54
‘ C17_ | 405324 SAME_AS C3 CR33 | 430725 SAVE AS CRS R17_|177101 RESISTOR, 6.8 1/2W R58 | 336697 RESISTOR, 430 1/4K
Cls | 405324 SAME_AS C3 FLL | 430709 FILTER, RFI R18 | 178862 RESISTOR, 10 1M RS9 | 318803 SAME AS RS2
€19 | 310929 CAPACITOR, 1.8 MFD F1 120139 FUSE, 1A R19 | 315948 RESISTOR, 100 1/4W R60 | 315961 RESISTOR, 8200 1/4W MOUNT 430738 430705 LOCATION
c20 |}310029 | | SaME AS C19 R20_| 315048 SAME_AS R19 R6L | 401067 SAVE_AS R37 IN THIS LOCATION CIRCUIT' CARD
c21 | 405324 SAME AS C3 w1 | 335522 IC, OPTICAL COWPLER R21 | 335622 RESISTOR, 68 1/4 R62 | 320026 RESISTOR, 3900 1/4W : cC 700
c22 | 310029 SAME_AS C10 M2 | 404230 QUAD VOLT COMPARATOR R22 | 315951 RESISTOR, 560 1/4W R63 | 318803 SAME AS RS2
c23 | 405324 SAME AS C3 M3 | 326823 REGULATOR, VOLTAGE R23 | 320275 SAME AS R5 R64 | 320275 SAME AS RS
M4 404239 QUAD VOLT COMPARATOR R24 | 320275 SAME_AS RS R68 | 315955 SAME AS Ri3 ' PONER SUPPLY CARD
M5 | 402202 REGULATOR, +5V RTL | 430707 THERMISTOR F
CRL | 408037 DIODE. 400V_INS060 M6 | 402204 REGULATOR, -12V R26_| 118186 RESISTOR, 5600 1/2W . P
CR2 | 408037 SAME AS CR1 M7 | 402201 REGULATOR, +12V R27 | 315971 RESISTOR, 680 1/4W :
CR3 | 408037 SAVE AS CRL R28 | 341596 RESISTOR, 121K 1% RVL | 430708 VARISTOR v : APPROVALS
CR4 | 408037 SAVE A5 CRL R29 | 341592 RESISTOR, 75K 1% STL | 336470 STRAP . PROJ. SUPV. | PROV DR, | Wro. REL. ]
CRS | 430725 DIODE, ZENER 51V IN4757 | QL 430711 TRANSISTOR, 450V R30 | 315957 RESISTOR, 3300 1/4K ST2_ | 336470 STRAP comeL
‘ CR6__| 430713 DIODE, ZENER 190V IN5387] Q2 400909 TRANSISTOR, 60V_NPN R31_| 327721 RESISTOR, 4.7 MEG 1740} ST3 | 336470 STRAP TR T
¢ [_CrT_| 430605 DIODE, IN4936 Q3 325077 TRENSISTOR, 2N4355 R32 | 324902 RESISTOR, 100K 1% . S e
( CR8 | 430605 DIODE. SAME AS CR7 Q4 400909 SAME AS Q2 R33 | 321508 RESISTOR, 100K 1/4W T 430702 TRANSFCRMER, POWER € — NUMBER
CR9__| 430605 SAME_AS CR7 o5 325077 SAME_AS Q3 R34 |321213 SAME_AS R T2 430703 TRANSFORMER, PULSE =0 "o
CR10 | 430605 SAME AS CR7 3 400509 SAME AS Q2 R35 | 341596 SAE AS R28 e 0 FiE o
CRLL | 430605 SAVE_AS CRT a7 400909 SAME AS Q2 R36 | 321508 SAME AS R33 -
CR12 | 430605 SAME AS CR7 Qs 400909 SAME AS Q2 R37 | 4C1C67 RESISTOR, 2400 .5% TELETVPE
CR13 | 430605 SAME_AS CRT s 325077 SAVE AS Q3 R3s_| 324908 | RESISTOR, 30.1K 1% RE—
CR14_| 430605 SAME_AS CRT Qlo__ | 400903 SAVE AS Q2 R39_ | 320275 SAME 25 RS °
R15 | 420605 SAME_AS CRT Q1| 400903 SAVE AS 02 RAC_ | 2305 RESISTCR 5 i/4n
Bhie T ssee SAME_£S_CR7 : g4 viig{ e xR 410700 (2)
TC 66i-1174 1 2 | 3 | 4 i s ] 6 I 7




] | 3 4 . 1 5 i e .
REF. | PART
DESIG. |NO. REQ DESCRIPTION REVISIONS
c coosy CAPACITOR, .0l WD 5§ < g o g g
~ Y ~ - =
2 |33eent CAPACITCR, 22 PFD 405332 SOCKET (16 PLS.) © soslenl sE (3 By .
03 | 4l0i07 CAPAZITOR. 1570 WFD 430614 REAR COVER SHOWN ——— NOTE 101 403412 DIP SOCKET (2 PLS.) QEBIEE 22 |4 o8 z
~\ PCSITION AS ) 322178 2 i3 g 5
c4 | ens22a CAPACITER, .1 M2 7a:) "3 < & =
~ ~ ~ | —
cs | 3smas: :-‘«TAVIT’:?; 22 v ?:gsg»?:s)’“"\\i A R i 1a | | 7-26-76 |2as7eR
cs ~f € _AS 2 -~ o~ 1A 218-16-76 | 16673
Ev Zx\z :ss y: 5% coa F{a 3 [11-23"76 [16429-1
c8 - c NOTE 101—H+8 @ Ba '8 h 16835
ol X (I 104 S
) SAE AS C4 03)(J104) . | B 5 — 8619
c1o SAME AS C4
c1l SAME as C4 KT >= -
0 SNE AS Ca R FOR CUSTOMER 1.D.
¢ <R 2A AND ABOVE SEE SHEET 2
c13 SAME AS -4 =
cls ] 323714 CAPACITOR. 470 PFD SR =
CiZ SAME AS Cl4 s < n
wi06)8 (0
cis SAME AS C4 ]
— < =R35
17 SAME AS C4 s - R34
c12 SAME AS Cl p R33
[ 3=CR25 :
Clo | 346238 CAPACTTCR. 33 PFD sL_J=R32
c20 SAME_AS C5 PR LRl
C < R | L FR30
c2i SAME AS C4 —=C1 q : R29
22 SAME_AS C4 @20 4 mcr b R28
1 R27
b R26
RL_ | 321508 RESISTOR, 100K, 1/4N 430611 as @) L )=Re5
R2 | 313803 RESISTOR, 2.4K, 1/4# CABLE ASSEM. aoobes =__JR24
RS | 333412 RESISTOR, 180K, 1/4M oo 3 4@325;
R4 SAME AS R2 ecosogeon p < PR21
RS | 321545 RESISTOR, 12K, 1/4W (1105) : 1 <{_Jr20
R6 SAME_AS RL 430612 - SRS :{%}::ig
R7__| 318802 RESISTOR, 220, 1/4W HEATSINK (4 PLS.)— o) L R1T oo
Re_ | 171521 RESISTOR. 100, 5N ' L5k ® 8 wion
R9 SAME_AS R8 - - cRe el o] (R4l }= amm- 58
R10 | 315956 RESISTOR. 2.7K, 1/4W o some CRT " g <{Ra0_J= g
11 | 321545 RESISTOR, 12K, 1/4W NOTE 111 B2 B 8 CRLT 9 ] 35 RCy EE\
RL2_| 300092 RESISTOR, 6.8K. 1/4W wion (uo2) =5 g <R4Zr 88 ~—NOTE 101
185835 LABEL — CR6 q < 738 }= 2%
R13 SAME_AS R12 &SR8 g )
- 9
Rl4 SAME AS R12 NOTE 102 o CRI6 | (nOTE 104} Mca b
R15 | 310988 RESISTOR, 150, 1M 8 CRE I F d 4
R16 | 171469 RESISTOR. 100, 1 14330 - “\|ér3 1
RL7_| 315972 RESISTOR, 22K, 1/4M Bhpsrep e ; :
RLS SAME_AS R17 - ={[ CRe }= g 3
R19 SAME_AS R17 N
p
= Sue s g L |
CABLE ASSEM.
oo SWE RS RLT /TACK TO LEAD OF R8 LT
R23 SAME_AS R17 T8
R4 SAME_AS R17 181245 {10
R25 SAME AS R17 SCREN W/WASHER
R26 SAVE_AS R17 3598 NUT L crr = Rs |
R27 SAME AS R17 5
R28 SAME AS R17 182523 ;
R29 SAME AS R17 CAPACITOR — _ =5 = H m5s
CLAWP TACK TOGROUND PLANE
R30 SAME_AS R17 LAY T —cre6
R31 SAME_AS R17
R32 SAME AS RL7
R33 SAME_AS RL7 43680 AN
R34 SAME_AS R17 (NOTE 105)
R35 SAME_AS RL7 )
R36 | 320276 RESISTOR, 470, 1/4n
R37_ 137440 RESISTOR, 1K, 1/2K 119332 SCREN (2 PLS.) 181240 SCREW W/WASHER (2 PLS.) L £ 430606 CRYSTAL
R38 SAME AS R37 _° l 98642 WASHER (2 PLS.) 3598 NUT- (2 PLS.) 409740 CIRCUIT BOARD T 1,12 CIRCUIT  CARD
R39 SAME_AS R37 : cc 740
R40 SAME_AS R37 NOTES:
R4l SAME AS R37 reF. | ParT |2 ReF. | PART |Q ReF. | PART M43 LOGIC CARD -
T T
Re2 1321213 RESISTOR, 1K 1748 0£SIG. |no. read Ty DESCRIPTION xs16. Ino. reg) M DESCRIPTION DESIG. | M0, REQ. DESCRIPTION 101. 341618 PIN CONNECTOR (39 PLS.) ) ASSEMBLY
3 ) 2
Ra3 SAME_AS Ra2 L2 SAVE_AS CR1O g2 SME AS 31 a19 SAVE AS Q1 102. 340269 FUSE CLIP, 2 PLS., FASTEN WITH 336473 RIVET, 2 PLs..
Raa_ | 320275 RESISTOR, 10K, 1/4f CR13 SAME_AS CRLO 33 SAME AS 31 220 SAME AS g1
R45 SAMZ AS R44 CR14 SAME AS CRLO Q4 SAME AS Ql 103. CONNECTGR DESIGNATIONS IN PARENTHESES ( ) ARE FOR REFERENCE
R46 SAME_AS RI1D Crl5 SAME AS CRiO 25 1430608 TRANSISTOR, 40V PNP DARL|L w48 | 404324 IC, QUAD 0P AMP ONLY AND DO NOT APPEAR ON THE CARD. APPROVALS
R47 SAMZ AS R44 CR16 SAME_AS CR3 Q6 1334133 TRANSISTOR, 2M4410 M B4 1339417 IC, HEX BUFFER 14, BODY OF TRANSISTOR Qi TO Q5,AND 07 TO 0i9, TO BE SPACED PROJ. SuPv.
R48 |116186 RESISTOR 5.6k 2W CR17 SAME AS CR3 7 SAME_AS 21 vLES {474004 IC. HEX INVERTER 125.T0 .250 INCH ABOVE BOARD. o
1 o} o C g ~
cr1 400923 2325 1n2350A CR18 SAME AS CR3 ] 2:45 :§ ;i Mo “;fﬂ IC. MATON (TM.) i05. 43680 RM STRAP TO BE FORMED TO APPROX. I” DIA.{TOP SIDE} ENGR. _ K.C.K.
CR2 AS CRL 0219 :ﬁrf AS 023 Q? e :.; = 1/ ;;:01 IE‘ M‘\”"- (ML) AND FREE END CUT TO WITHIN 1732° OF HOUSING ON DRAWN
CR3 312341 DICDE, 1N40C4 CR20 ME_AS CR3 310 < Moz 1333150 IC, Dual K FF BOTTOM SIDE. : v 55540
CR4 SAME AS CR3 CR21 SAME_AS CR3 c11 SWE AS 01 v EL 375235 IC, QUAS NR so-co moED
3 4 n =2 7 ~ = =
CR5 SA¥E AS CR3 CR22 SAME_AS CR3 12 SWE 45 21 ST Y IC, HEX BUFER RB 0 FLE Mo 1357135
CR6 SAME_AS CR3 CR23 SAME_AS CR3 Q13 SAME_AS 31 61474550 1C . HEX BUFFER
CR7 SAME_AS CR3 CR24 SAME_AS CR3 Q4 SAME AS 21 VAT SAVE AS WLE6 ML A AL
CR8 SAME_AS CR3 CR25 SAME_AS CR3 ] 15 SAME_AS a1 Lte SAVE AS MLE6
CR9 SAME AS CR3 CR26 | 346394 SICIOE. 1N4730A Q16 SAME A3 Tl £P)3 1141723 MOGULE, RESISTOR 6.8K ®
CRLO | 430605 DIODE, 1N4936 CR27_| 312522 OI0DE, 1N47334 Q7 SAME &S Q1 SPO4_ [ 141873 SHITCH, 8 POS OIP v
CR11 SA'E AS CR1D AL 430624 TRANGISTOR, B0V 1PN OARL ) SAME A -1 410740 (| )
TC 637-0173 1 2 ! 3 4 ! 5 l ]

7 =
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1 J - 2 } 3 l 4 l‘ : S ] 6 { 7
| _Rer | part foy DESCRIPTION NOTE. MFG PER WR200! ' ' — REVISIONS
proiome ey | __ 430614 405332 SOCRET (16 PLS) 200 e | = )
I e e mazass g e \ s s s —— @ FNOTE 0 433412 DIP SOCKET (2 Pus) SN T
s T3 i3eiei CAFSCII0R. 1Sce mrgh NOTE 104 -k e iy \ / Sief gz oy f3 :
o ! Ca  i.75224 CaraCii0R, .1 MFD = = w [ / ; - AN IR ° é 2
Y T CAPACITCR, 22 MFD s .9 . ] ‘ / 5 |
P Sart a5 Ca > 0O 000 / 2 1Al 6[9-1-77] 18619
- (L:: SAME A5 C4 NOTE o oo Gt : | ‘ / + T
| s SaMC a5 Ca 4320612 AT J— m‘ \ 432626 .
{5 YT arye— Hsmsmx'—/ Rl N HOLOER
cio SanE As Ca ts PLS) < FRS
C11 SaME AS Cé L_FR4 - ©
L PR3 1430627 s
ci1z SAME AS C4 < _=C2 | HOLDER = {3JCit2 ~
c13 SAME AS C4 - <L_FC23 NOTE 105 2 L >Cni
Cla |323714 CAPACITOR. 470 PFO N 9 8
— 'Z1s SAME A5 C14 MLAB b 7 <R35S coe
TTs SAHME AS C4 L _FPR3I4 o
t17 SAHE AS C4 L I-CR2S “*=CR25 : %E%%
< PRS3 g
c18 SAME _AS C1 ~ R R2 ; PR3
C19 |346238 CAPACITOR, 33 PFD G{:J {_PRi ﬂ“ g %Sgg ~
c20 SAME_AS C5 < _Ci 620 MLC7 {—FR28
c21 SAME AS C4 {_FR27
[S) < PR26
c22 SAME AS C4 - % L o b —R5S
3 c22 SAME AS C4 430611 i > - < }R24
’ CABLE ASSEMT - auauouuuxg T T1R53
@ L - = PR22 A Y
g b—‘J vooooooo O b {_FR21
R1__|321508 RESISTOR, 100K, 1/4V¥ . « L <—R20
rR2 (318803 RESISTOR,2.4K,1/4W . 24 {_}FRI19
RS |333412] | RESISTOR, 180K, 1/4¥ g T e %g,’? oo
R4 SAME_AS R2 =79 NOTE 1b a_FC9 1384————-——-———-——- NOTE 10t
RS |321545 RESISTOR, 12K, 1 /4W 430628 HOLDER = _ - fREGT 3 o] N
"6 SAME AS R1 NOTE 105 0 O ooog N oo =
1 R7 |318882 RESISTOR,2208.,1/4¥ NOTE 1ot —~00 O 0O o b | R5915=(:}= 88 "
rg 171521 RESISTOR, 100.,5Y¥ cc R424F 0O ©
R9 SAME AS R s 14=1:)= o
R10 |315956 RESISTOR,2.7K, 1/4¥ -n H{R3I7F
R11 SAME_AS RS 143307 .6A Lo
R12 (300092 RESISTOR,6.8K,1/4¥ SLO~BLO FUSE = BBHBBHHB -
R13 SAHE AS R12 _ ;
( . R14 SAME AS Ri12 . NOTE 102 -
R15 |310988 RESISTOR,150.1W¥
R16 [171469 RESISTOR. 100, 1V¥
- R17 315972 RESISTOR. 22K, 1/4¥W 430610 .
o ; R18 SAME A5 R17 CABLE ASSEM :
R19 SAME AS R17 -
R20 ‘| saME AaS R17 181245
R21 SAME AS R17 SCREW W/WASHER
R22 SAME AS R17 3598 NUT ‘
| [rz3 SAME _AS R17
R24 SAME AS R17
RZ25 SAME AS R17 182523 «=CR26 C[’RZ’Y%&TﬂQﬁ_ - :
RZ6 SAME AS R17 C“P”CHORJ'-‘ 1.2 MHZ ' :
R27 SAME AS R17 CLAMP + 3 ce
R28 SAME AS R17
R29 SAME AS R17 RM43680 .
: R3O SAME AS R17  NOTE 104 }———
i R31 SAME AS R17 : _ @ o o w
- R32 SAME AS R17 -
R33 as R17 . .
i S el 119332 SCREW (2 PLS)I ; 181240 SCREW W/WASHER (2 PLS) \_499749 CIRCUIT BOARD ’1“:‘“‘3’:‘1’2:1;3’55‘ o (30 PLS
R3% SaME as R17 98642 WASHER (2 PLS) 3598 NUT (2 PLS) L. CONNECTOR ( ). CIRCUIT ‘CARD
736 |326276 RESISTOR,470,1/4¥ . 102. i‘;gi‘;g :‘I‘;ETC‘(—:’P‘(;)PLS) FASTEN WITH CC748
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SECTION I - GENERAL TECHNICAL DATA

1. PURPOSE

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 produced; +5V, +12V =12V, 442V,

1.2 The input and output ratings are as follows:

i o

Input: 115VAC,+10%, 58/62 Hz - 0.9 am

Output: +5 VDC + 8% -~ 0.75A
+12 VDC ¥ 7% = 0.4A
-12 VDC + 7% = 0.4A
+42 VDC * 8% - 1.0A (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 Power Supply unit which is mounted in the
cabinet rear frame. Line power is applied to the unit through a cable having
a three terminal connector. A line fuse is provided in the cabinet rear frame

- adjacent to the ON/OFF switch. 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'" Switching Regulator
type utilizing a '""Ringing Choke' design to accomplish power conversion at a
nominal frequency of 20 KHz., This design provides a relatively high power
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 switching 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 energy stored in the
primary inductance is transferred to four secondary windings. The secondaries
each contain a semiconductor diode which prowides half wave rectification.

2.3 The +5V, +12V and ~12V outputs are derived from three separate windings
which drive integrated circuit voltage regulators. These regulators are of
the linear type,




Teletype Corporation 4700CD

Circuit Description .. Issue 1
Sheet 4

2.4 The +42V output is derived from the fourth secondary winding. This
output is sensed by a feedback circuit which controls the conduction period
of the primary switching transistor so that the output is regulated to the
correct voltage in response to line and load variations. A more detailed
description of operation is contained in Section II.

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 full line voltage to be directly applied to
another diode in the forward direction. This rectifier and other line compo=-
nents will f£:i1 under this condition.

2.6 Tue 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
62,0975 - Specification

~ SECTION II - DETAILED DESCRIPTION AND THEORY OF OPERATION

ot

1. GENERAL

1.1 Operating Modes

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 T1 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 energy
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. Whenever 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.




Teletype Corporation 4700CD
Circuit Description Issue 1
Sheet 5

1.2 Features

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. POWER 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 #l., Protective earth ground is
applied to terminal #2,and line neutral to terminal #3 of J202.

2.1.2 An R.F.I. filter, FL1l, reduces conducted interference entering and
leaving the power supply.

2.1.3 Thermistor RT1 is in the hot side of the line to limit initial inrush
current into capacitor Cl. Initial resistance of RT1 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 RV1 is a voltage clamping device to limit
the potential applied to primary circuits of the power supply.. RVl avalanches
at approximately 150 VAC (RMS), limiting the voltage applied to other devices.
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2.2 AC Line Rectifier

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 floated thraugh an isolation transformer.
Grounding of the primary buss might cause distruction of diode CR3,

as well as thermistor 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 RS, terminal (J, H) of P2 and diode
CR1l. 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

potential is applied across P2 according to the dot notation shown.
R15 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, Q1
remains in saturation until IC exceeds hFE times Ig.

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 (S1, S2, 83, S4). The cycle then repeats itself until the

pulse width modulator mode takes over.
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2.4 Snubing Circuit (FS=-2)

2.,4.1 The snubing network 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 L-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 1is
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 z.ross 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 ML2 which derives its power 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 1If 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 R35 and R28 in parallel with R32. This voltage is 317 of the +16V supply.
The voltage on the inverting input (Pin 4) discharges toward ground at a
rate determined by R38 and Cll. As this voltage drops to 31% of the +16V
supply, the comparator output switches to the high state. Now, 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 &
charges toward the +16V supply at a rate determined by R30 and R38 )

in series, and Cll. As this voltage now reaches 627 of the +16V supply, the
comparator output (Pin 2) switches to the low 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 Generator (FS-4)

3.2,1 The Ramp Generator is fabricated from a second comparator of ML2.
The inverting input (Pin 8) of ML2 is biased to approximately 507 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 Cl0 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 C10 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.
Whenever the oscillator output goes to the low state, Cl0 is discharged and

the 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. ‘the output
5 of the Ramp Generator is connected to the non-inverting input (Pin ii) by
means of Resistor R39. The inverting input (Pin 10) is connected to a divider
network consisting of R47 and R48 which derives a bias of approximately

0.6 volt from the +16V supply.

3.3.2 1In the absence of any output from Pin 9 of ML3, the bias voltage of

j 0.6 volt appears on Pin 10 of ML2. Consequently, whenever the Ramp Generator
| output is low, the Pulse Width Modulator output (Pin 13) will be low shunting
any current flowing through R25. Whenever the Ramp Generator output exceede
the bias voltage, the Pulse Width Modulator will go to a high state. Any
current flowing through R25 will now be available to drive the base of
transistor Q1l0,

RN

! "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 approximaizaly
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 Width Modulator producing drive pulses, transistor Q10
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 Modulator output will be in the high state for the time that the
Ramp Generator output exceeds the voltage produced on Pin 9 of ML3.

3.3.5 Resistor R40 is connected between 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 QlO0.

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, VRrr (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.




Teletype Corporation 4700CD
Circuit Description ) Issue 1
Sheet 9

3.4.2 The +42 volt rectified DC output is connected to a precision divider
consisting of R49 and R50. The resulting voltage is applied to the non-
inverting input (Pin 5) of the Error Amplifier. 1In 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 capacitor 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 C1l6, Capacitor Cl7 is used to by-pass
any high frequency noise in proximity to the Error Amplifier.

3.5 Primary Power Conversion

3.5.1 As previously noted, the 20 KHz Oscillator will commence operation and
produce drive pulses to the base of transistor Q10 whenever the +16V supply
exceeds approximately 8 volts. At this point, the pulse transformer T2,

in the collector of Q10 will be driven so as to produce a positive pulse of
similar duration on its secondary. This pulse is connected through resistor
R18 and diode CR10 to the base of the primary switching 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 winding (Pl) of transformer Tl., The current
increases, linearly during the duration of the pulse, from its initial value
to its final value which is dependent upon the pulse width as well 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 CRY9 which rectifies
the signal to produce a DC signal on capacitor C4 and bleeder resistor R14,
When the power 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 will short the

signal produced by the feedback winding and effectively inhibit blocking
oscillator action. This control is automatically transferred from the start-up
mode to the oscillator driven mode.

3.5.4 Whenever the drive to the base of Q10 is shunted by the Pulse Width
Modulator, the drive pulse is terminated. The collector of Q10 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 which
effectively grounds the base of Ql. The stored base charges in Ql is dis=-
charged through Q5 resulting in rapid turn-off of Ql.

3.5.5 When Q1 turns OFF, the energy which was stored in the magnetic core
of Tl, is transferred to the secondary windings. Each winding is driven in
proportion to its relative turns ratio.
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3.6 Feedback Regulation (FS-4)

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 R50 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 442V supply voltage.

. 3.6.2 The +42V supply is derived from a secondary winding of Tl. The voltage

on winding S1 is half-wave rectified by diode CR17 and filtered by capacitor
Cl3. A bleeder resistor R26 is provided to discharge C13.

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 J201l. It is also connected ts
the logic supply secondary return.,

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 light
loads, the secondary voltages may substantially exceed their ratings during
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 ML1,
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 appears on the emitter of Q3 which is the result of a fixed drop

across the zener diode CR5, and a divider consisting of R1 and R6. Capacitor
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 R12 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 R1l and the base of tramsistor
Q7 by means of resistor R10, Transistor Q3 becomes latched so that in the
event that the LED in the isolator loses its drive, transistor Q7 will

continue to be driven. Resistor R14 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 CR5 is provided to permit the latch to clear whenever
the rectified primary DC voltage drops below approximately 50 volts and
the 442V supply below 30V, This allows the power 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 R19 to
capacitor (6) which acts to filter spurious transients, to R17 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-%)

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 will
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. Whenever the DC voltage is high enough to exceed the zener
diode voltage, current flows to the base of transistor Q2 by means of
resistor R7, and the base of Q6 by means of resistor R16. Base bias
resistor R5 serves to bypass leakage current for both Q2 and Q6.
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4, 1OGIC VOLTAGES (FS-3)

4,1 +5V Supply

4.,1.1 The +5V supply is derived from a secondary winding of Tl. The voltage
on winding S4 is half wave rectified by diode CR16 and filtered by capacitors

C7 and Cl8. This unregulated voltage, +9V,is applied to the base connection (B)
of a linear regulator, MLS5, which is a self contained three terminal integrated
circuit located on a common heat sink with ML6 and ML7. A capacitor, Cl9,

on the 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 $ andlO,

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 base 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 ML7. 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 MLS 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 network 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 +5V. output voltage sense divider is composed of R58 and R59. 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 MI4. The voltage reference is connected to pins &,
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
RS54 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 tne load side of the fuse.

6. FAULT PRCTECTION 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. Whenever 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 shutdown occurs. Whenever the internal
temperature decreases to a safe level, the device will reset and restore the
output voltage.

6.1.3 The +42V supply is protected against overloads on the output by means
of a1l amp fast blow fuse, Fl ~. Whenever 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 which
will cause the power supply to shut down 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 Wave 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.




A

Teletype Corporation 4700CD

Circuit Description Issue 1
Sheet 14

6.2.3 A zener diode, CR22, is connected to the 45V supply in series with
current limiting resistor, R43, and to the SCR gate bias resistor R44.
Whenever the +5V supply voltage reaches a level sufficient for the gate
voltage 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. Capacitor Cl2 provides a short time delay on
oscillator operation during start-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 seansed 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 1is connected directly to the base of transistor Qll.
Normally, Qll is biased into saturated conduction by resistor R51 which 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 Ql1 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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SECTION I - GENERAL TECHNICAL DATA

1, GENERAL DESCRIPTION

i 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,

[e——

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

B e T p—

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

IS

2. TFEATURES

b e

2.1 Basic KSR Operational Features

The 410740 Card, when 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,
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2,2 Set Configuration Features

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 132 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 improper

line formatting.

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

One switch enables automatic disconnect of a call 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. SWITCH OPTIONS

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

SPD4~-SW4
SP =~ Refers to switcta pack.

D4 =~ Refers to location D4 on the card assembly.
SW4 =~ Refers to the fourth switch of package SPD4.
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3.2. Detailed Description

ON = Switch Closed (SW1l is always oriented toward center of card.)
OFF = Switch Open

Designation Function Switch State (To Enable Function)
/SW1 Automatic New Line OFF
SW2 Printer Test ON
SwW3 Vertical Parity Send OFF
SW& EOT Disconnect OFF
SWS . ) SW5 SwW6
SPD4 — SW6] Line Length Select Unused OFF OFF
72 Columns OFF ON
80 Columns ON OFF
132 Columns ON ON
SW7 SW7 SW8
\SW8 f—————-Character Font Select NU Font OFF OFF
Undefined OFF ON
ME Font ON OFF
TV Font ON ON

4, SUPPORTING INFORMATION

M43 Logic Board Schematic - 47408D
OPCON Schematic, Circuit Description - 4080SD, 4080CD
Print Head Schematic - 4013SD
MAPL Spec. - 4306418
MACON Spec. - 4306718

SECTION IT - DETAILED DESCRIPTION

1. GENERAL

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

Voltage Voltage Range Avg., Current Drain

42V +37.8V to +46.2V 1.0A (with printer load)

+12V +10.8V to +13.2V -

+ 5V + 4.5V to + 5.5V - 450 ma - Excluding OPCON and

-12v -13.2V to -10.8V 150 ma Communications Interface

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

Voltage Voltage Range
-4y -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 Voltage Range
Vg +3.,5V to +5.5V
VL OV to + ,5V
VTH +2.,4V to +5,5V
VTL OV to +0,4V
VBu + 1V to + 2V
VBL =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.

MLE1-3

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 - MACON (MLC4) and the printer timing logic =
MAPL (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 data
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 (J107 pin 7) is active (character repeating) in the high state (Vy)

and inactive in the low (LVL). The serial data lead (J107 pin 6) is normally
marking at Vy. 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 £Vy, One bit time = 143 microsec. .
The R-C filters (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 switch leads
(J107 pins 14, 17, 18, 19, 20) and five LED drive signals (J107 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 (MLE3). When released
(open), 6.8K resistors (RPD3) pull the buffer inputs to Vy. These buffers
in turn drive the MACON pack (MLC4 - 8, 24, 25, 27, 31) with the non-inverted
switch state, Vg will be present on the corresponding MLC4 pin when the
associated switch is open and Vi will be present when the switch is closed,

The printer test signal (MLC4-24) is provided with an on=-board DC
contact switch (SPD4-SW2), wire 'AND'ed with MLE3~4, that can enable printer
test independent of the OPCON, :

The five LED drivers in MACON (MLC4~34 thru 38) pull their respective
leads to Vg when activating an LED. The 1K resistors (R37-R41) limit the
LED forward current to 15 ma nominal.
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3.1.3 Eleven parallel data leads (MLC4=-9 thru 19) interface the MACON
logic pack with the printer timing logic,

The eight data leads transmit coded information to the printer timing
logic., Vg (V1) represents a binary 1(0).

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

The Load Data Printer signal (MLC4~-9) drives momentarily (>2 microsec)
to V, when informatio. is to be transferred (via data leads) to the printer
timing logic. The trailing edge of this pulse causes Request Next Character
to be set to Vi,

Right Hand Margin is a bi~directional signal which, during normal
operation is an input to MACON (MLC4-19). This signal goes to Vyg coincident
with Request Next Character whenever the print mechanism is at the right
hand margin., This signal is driven to Vg by MACON (MLC4) whenever the power
is turned on with the interlock switch (J107 pin 14) open and the TEST SWITCH
is not activated. It remains at Vyg 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 control to the line
interface. Terminal Ready (MLC4-3) is active when driven to Vg by MACON.
TAU/TDU Ready (MLC4-6) is active when driven to VTH by MLBS-4.

Two data lines provide the bi-directional asynchronous serial data
path, Send Data (MLC4-39) is marking (spacing) when driven to Vi (Vg) by
MACON, Receive data is marking (spacing) when driven to Vpy, (VTH) by
P’ILBS'6- )

Two test signals are provided for maintenance testing, Both Digital
Loop (MLC4-5) and Analog Loop (MLC4-4) are active when driven to Vg by MACON.

A seventh signal, Duplex, is provided at the TAU/TDU interface for
future use, It is identical to the signal on MLC4-31 except that no pullup
to +5V is provided on the card,

3.1.5 Paper Out and. Low Paper switches are connected to the logic card
through J10l1. Each switch drives a 7417 buffer (MLB4-3, 5) with 6.8K
input pullup resistors (R13, R14), The 7417 buffer drives MACON (MLC4-22,
28) to Vpr, when the corresponding switch is closed, 1Internal resistors in
MACON pull these leads to Vy when the corresponding switch is open.,
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3.1.6 Three option switches (SPD4~SW1l, SW3, SW4) are provided for Terminal
Controller options, .

When a switch is open the associated pin on MACON (MLC4-23, 26, 30)
is pulled to Vye Closing the switch applies logic ground to the corresponding
MACON pin.

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

3.2.1 General - Functicnal Block FS-2 receives 8 bit parallel information

from the Terminal Controller and in turn generates all the necessary timing
to produce the corresponding printer function. - This functional block also

provides the system 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 MHz 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 (MLD2-10) at Vpp 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 (MLD2-11l) to switch to Vpp and
setting MLD2~10 to Vry 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 (MLD2-2) is
at Vrg. This gives a symmetric 560 KHz clock at MLD2-6 which swings from
Vrp to Vyg. Pullup resistor R36 is needed to attain this positive level.
When the J input is at Vpp the flip-flop output (MLD2-6) will be set to
and remain at VTL'

3.2.3 Terminal Controller Interface - Eleven parallel data lines interface
the MAPL (MLC7) 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=SW7
and SW8 select one of three character fonts. SPD4-SW5 and SW6 select one
of three line lengths.
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3.2,5 Left Margin Semsor = A DC contact switch is provided on the print
head assembly which when depressed (open) allows the input of a 7417 buffer
(MLB4 pin 9) to be pulled to Vy by R12., The 7417 output transistor turms
off and the MAPL Left Hand Margin signal (MLC7-17) is internally pulled to
Vg, 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 carriage motor rotor
velocity.,

The phototransistor section of the optical switch (FS=2, Al) is
connected in a common collector configuration. The emitter (J103 pin 1),
with load resistor R5 drives both the feedback amplifier through R6 and the
hysteresis amplifier (MLA8-9).

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 1V to 3V peak-to=-peak amplitude are developed at MLA8~9,
This repetition rate is too fast for the feedback amplifier (with low pass
filter) to respond to, so no correction is made for this signal. However
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 0OV,

The hysteresis amplifier, with approximately 100 mV hysteresis,
amplifies this input signal, supplying a velocity dependent pulse train
to the MAPL pack (MLC7-18). This signal swings from Vy to =5V (-0V, +.5V).

3.2,7 Print Mechanism Driver Interface - Nine leads from the MAPL pack
(MLC7-31 thru 39) supply the print commands to the nine print mechanism
coil drivers., When a print command is to be given, MAPL drives the desired
print level lead(s) to Vy for a pre-programmed time. (See TC-2 timing
diagram.)

3.2.8 One lead from the MAPL pack (MLC7-30) supplies the input to the
bell driver. This lead is driven to Vgy 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
(MLC7-26 thru 29) supply the stator timing for the four line feed motor
phases, A fifth lead, the clamp switch (MLC7-21), controls a variable
clamp in the kickback circuit of the phase 1 coil. To energize a stator
coil MAPL drives the appropriate lead to Vy. (See TC-3 Timing Diagram.)

3.2,10 cCarriage Motor Driver Interface - Four leads from the MAPL pack
(MLC7=22 thru 25) supply the stator timing for the four carriage motor
phases. To energize a stator coil MAPL drives the appropriate lead to Vy.
(See TC-2 for typical stator, timing during printing.)

3.3 FS-=3 . Print Head and Bell Drivers

3.3.1 General = Each print head driver consists of a CMOS pre-driver and
Darlington power driver, The bell driver consists of a Darlington power
driver only.

3.3.2 When the bell driver input (Q20-B) is driven to Vgyg by MAPL the
collector (Q20-C) goes to 1.5V nominal, driving approximately 175 mamp
through the bell coil., When MAPL releases the input, R26 pulls Q20-B to
ground turning off the driver, Inductive kickback from the bell coil
attempts to drive Q20-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 (MLE6, E7 or E8) input is driven to

Vg by MAPL it in turn drives the base of its associated power driver
(Q11-Q19) to VBH. The power driver then turns on to Vgg = 1.5V nominal
causing a current pulse in the associated print head coil. When MAPL
releases the input, the pull down resistor (R27 through R35) brings the
pre-driver inmput to Vgy, causing the pre-driver to pull the associated power
driver base to Vg, 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 Motor and Carriage Motor Drivers

3.4.1 General - Each driver for both the line feed and carriage motor coils
consist of a CMOS pre-driver and Darlington power driver, In addition 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 Motor Circuit - To energize stator coil 4 (J102-1) MAPL
drives the corresponding pre-driver input (MLE6-9) to Vy, which in turm
drives the associated power driver base (Ql-B) to Vgyg. This turns on the
power driver to Vogp = 1.5V nominal causing current flow in the stator coil,
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3.4.2 (Continued)

When MAPL releases the input, R22 pulls the pre-driver input to Vgp, which
then pulls Ql-B to Vgl, turning off the power driver. The inductive kick

of the coil when Ql turns off is clamped by CR3 and CR1 (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 J102
pin 1), due to mutual coupling with stator coil 2, from forward biasing the
Ql base=collector junction and pulling current through the coil (via the
logic supply). The above description applies also to the other three stator
coils, except as described below.

When the line feed mechanism is idle, MAPL drives the clamp switch
(MLE6 7) to Vyg. MLE6-6 drives Q6 into saturation. This in turn pulls
enough base current through R11 to turn on Q5. With Q5 on, stator coil is
hard clamped (via CRl1l 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, MAPL releases the clamp switch
input which then is pulled to Vg, by R17. 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 (J104-1, 2, 3, 4) operate as described in 3.4.2 for the line
feed 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 power on reset circuit is intended to function during two power
states: a) At Vgg power up time it will provide a delayed Vpp potential
and will ensure that the Vgg power supply has reached 4.25 + .250V before
turning Vpp on. b) At Vgg power interruption, Vgg = 4.25 + .250V, the
circuit will turn Vpp off for the duration of the interrupt and provide a
delayed Vpp potential only after the return of Vgg = 4.25 + ,250V. This
delayed Vpp potential from Vgg and Vgg will force both MAPL and MACON into
their respective POR routines.

Precision resistors R4g and R form a voltage divider which deter-
mines the value at which Vgg must be gefore MLA8-1 will switch states.
Based upon the assumption that Vgg holds slightly longer or precedes Vgg,
the Vgg trip voltage is set at 4.25 + .250V. The power up sequence is as
follows: Vgg (=5V) precedes or is coincident with Vgg (+5V) which causes
MLAS-1 to track the rising positive supply voltage, Vgg, which in turn
causes the emitter of Q21, Vpp, to also track the rising Vgg voltage

(Vpp = Vgg-2V+VBEQp71). At such time that Vgg reaches 4.25 + .250V, the
timing network of Rg3, CRpg, and Cl7 continues to hold the plus input
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3.5 (Continued)

(MLA8-3) positive with respect to the negative input, hence, forcing MLA8-1
and Q21 emitter (Vpp) to continue to track Vgg. Approximately 50 msec. later
C17 will be charged such that the voltage across R53 (MLA8-3) will drop below
that voltage on MLA8-2; at which time, MLA8-1 switches to Vgg + 2V (=3V)
causing Q2] to saturate and thus forcing Vpp = Oy + Veg (SAT) Q21 (Tramsistor
Qg1 is specified as having a Vgg (SAT) of 0.1V max. at Iz = 100 ma and Ip

= 10 ma.) Resistor Rg) sets the minimum base drive of Qo; at 1Oma in the
saturated mode and resistor R52 ensures Vpp will pull towards Vgg in the -
emitter follower mode. Diode CRpg provides a rapid discharge path for Cj7

in order to ready the detector for future Vgg interrupt. Capacitor Cja
protects the detector from static discharge. The power interrupt sequence

is as follows: Vgg (-5V) holds longer than Vgg (+5V) which drops to 4.25

+ .250V causing MLA8-2 to go negative with respect to the plus input; MLA8-1
then switches to Vgg-2V and again tracks Vgg as does Qpp emitter (Vpp) as
stated earlier. This positive output step plus initial voltage on Cj7 is
coupled to Rg3 adding to the voltage difference at MLA8-2 and MLA8-3; thereby
causing the timing delay as stated previously if Vgg returns immediately.
Should Vgg continue to drop, MLA8-1 continues to track the fault condition
of Vgg and the detector would behave as stated earlier upon the return of

Vss (power up sequence).

TC-4 Timing diagram illustrates typical wavefoims for the power

_sequences stated previously and depicts the detector parameters of interest:

1) VGG'S must precede or be coincident with Vgg on
powering up.

2) Vpp must pull-up to within 2V of Vgg in the lower Vgg
power mode.

3) Vpp must continue to track Vgg for a minimum of 10
msec. after return of Vgg.

4) Qo1 must saturate at equal to or less than 0.1 volts
during normal MOS operation.

5) The trip range on Vgg is approximately 4.25 + .250 volts.

3.5.2 Zener diode CR26 develops a nominal -4V from the =12V supply/throﬁgh
limiting resistor R15.

Zener diode CR27 develops a nominal =5V from the =12V supply through
limiting resistor R16.

3.5.3 The various .1 MFD 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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SECTION I - GEVERAL TECHNICAL INFORMATION (Basic Function)

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

2. The CCO80 assembly provides the following features:

2.1 Sense up to 67 keys depressed by an operator.

2.2 Generdte and transmit codes for up to 58 keys.

2.3 Generate alternate codes, when required, when 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.
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SECTION IT - DETAILED DESCRIPTION

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

C 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 Senge Amplifier
MLAl, MUA6 or MLB4. 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, Cl10 or Cl5) which
LN

. ic connected to input O. Charging cuiient for the Sense Amplifiers is
N provided by Reference Resistors(R6, R27 or R30) connected to each Sense
Amplifier's summing pin (X)) and returned to Vgg2.

2.1.2 When power is first applied to CCO80 the Keyswitch Logic MLAS

initializes all Sense Amplifiers by transmitting two consecutive pulses,

Master Reset (MR) and SYNC. The I/O leads are active when at V. The MR

and SYNC pulses, which last for one complete clock cycle each, initiate

Master Reset and Synchronizing functions. The Synchronizing pulse forces

the Sense Amplifiers to the Reference Input (IO) to begin a scan. (VH QZ‘VSS’lv‘)

art

2.1.3 The Sense Amplifiers charge their associated Reference 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 Vgg when @1 is at Vgg2). Data Bit 1 will be active at Vy when
the keyswitch being sensed is first encountered as ''depressed'. Data Bit 2
will be active at Vy 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
P Enable pulses (ignored by the Sense Amplifiers) while intermnal logic functions
s are being performed. The Keyswitch Logic then re-transmits the SYNC pulse
and the scan cycle repeats.

2.2 Keyswitch and Interface Logic (FS-2, Sheet B2)
2.2.,1 The Reyswitch Logic (MLA5) controls the operation of the Sense

Amplifiers (see Section 2.1.3 and 2.1.4) and provides coded output to the
—~ interface.
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2,2.2 When power is first applied to CCO80, 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 Vy. After C8 has charged beyond the
threshold of the Power-On-Reset Input (PORIN), the Keyswitch Logic will
transmit only SYNC and Data Enable pulses to the Sense Amplifiers and normal
operation of the CCO80 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 clock
cycles. The Sense Amplifiers respond to each Data Enable pulse by transmitting
the two data bits corresponding to their input under test. Data Bits are

valid on the two consecutive @1 periods following the Data Enable pulse,

when @1 is at Vggp.

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 Vy 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 Mark-Space data on the Serial

Send Data lead. This lead (pin 6 at J1) is normally marking (at Voo +0,-.5V).
The high level of both Serial Send Data and Repeat Mode (RPMD) is limited to
Vee by CR2, CR3, CR4 and R7. The code consists of 11 bits: ome start bit,

8 code bits, one parity bit and one stop bit. The low level (space) is

< (Vggr +.5V). One bit time = 143 uS. Output impedance for both Serial Data
and RPMD shall be £5000 ohms in either logic state.

2.2,6 Repeat Mode (RPMD) is(ﬁqxﬂ_ﬁaSV),as long as the Repeat key is not de-
pressed. When the Repeat key is depressed, the RPMD lead of MLA5 goes to

Vy and RPMD (pin 7 of J1) goes to(VCC +0 -.5V) RPMD will return to Vggl when
‘the Repeat key is released. If any other keyswitch is depressed while the
Repeat key is depressed, the character associated with that keyswitch will

be sent once per scan (4.57 ms.).

2.2.7 Switches S0, S1, and S2 are normally open D.C. contact latching

switches.  The depressed (latched) state connects the corresponding pin in

J1l to Vggl. S3 and S4 are normally open D.C. Contact switches. When S3 or

S4 is depressed, the corresponding pin in J1 is connected to Vggi.

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 ma but € 15 mA.

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 MLB3. 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 recomblned 1n.}lB1 and MLB2 to produce a non-overlaping §1 and @2 pre-
drive signals at pins 11 of MLBl and MLB2. 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. R14 and R15
limit the current levels. CR8, R34 and CR9, R35 insure a proper voltage swing
for the Clock Driver. CClock Driver MLA4 is a high voltage dual inverter.

R16 and R17 prevent inductive ringing of the fast transitions on @1 and 92.
R12 and R13 bias the outputs of MLA4 slightly "ON" to prevent clock excursions
above Vss. The high clock levels (for @1, 92, @1L and $2L) shall be Vgg

but (Vgg-1.7V). The low @1 and @2 levels shall be VGG2-1.2v) .

2.3.3 R18 and R19 limit current so that CRS and CR6 can clamp @1L and 92L

to Vggl. @1L and 921 are the clocks to MLA5 which requires a lower clock

voltage than the other MOS devices. The low @1L and @2L levels shall be
VGGl but  (VgGl -1V). .

2.4 ©Power Distribution (FS-4, Sheet B4)

2.4.1 Zener Diode CR1 reduces the -12V by 3.9V, so as to make Vgg2 approximately
-20V with respect to Vss. vVoltage to Pin 4 of MLA5 is fixed at one diode

drop more negative than Vggl by CR7 and R33.

2.4,2 capacitors C3, C4, C5 and Cl3 are filter capacitors for the various

power supplies.

2.5 ©Power Requirements

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

‘i' 13

Maximum power dissipation = 4,5 W.

2,6 Temperature Ranges:

Operation: 40°F to 1300F at 2% to 95% Relative Humidity

Storage: -40°F to 150°F






