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CIRCUIT DESCRIPTION a 3
CIRCUIT SCHEMATIC 5 3 ACCEPTABLE SERIES 7
T LIST 3
St COMPONENT LIS 6
CIRCUIT DESCRIPTION | g
TIMING DIAGRAM NOTES:
CHANNEL INTERFACE CIRCUITS LINE INTERFACE CIRCUITS 1. = GROUND RETURN.
ELEMENT 1DENT IF ICATION ELEMENT IDENT IFICATION
. 3 2. UNLESS OTHERMISE SPECIFIED:
RESISTANCE VALUES ARE IN OHMS ,
TERM. MOD. FUNCT TERM. Loc TERM. MOD. EUNCT IERM, Loc CAPACITANCE VALUES ARE IN MICROFARADS,
DION 1 303 281 ALAD 1 07 33 VALUES PRECEDED BY THE SYMBOL + (PLUS)
DIOP 1 203 240 ALBO 1 116 384 OR - (MINUS) ARE IN VOLTS.
DITN 1 002 282 ALCO 1 015 385
pIIP 1 101 281 ALDO 1 014 345 3. gs:;crﬁt:;snm GROUND TERMINALS FOR INTEGRATED
ENAB0 1 207 282 RAD 1 016 383 -
ENZEO I 307 202 REO 1 115 384 Ic BAT. | GRD
IDBVI1 1 306 282 RCO 1 114 385 CODE TERM, | TERM.
I0PI0 I 103 285 RDO I 113 386 1534 12 -
MHETO0 z 209 28 TPAD 1 210 3% am_ |3e.7.8 12
};::}u I 208 zaf TP°0 1 213 3A7 a1AE 16 7,8
800 I 302 282 ™ 1 109 348 a10L 16 g
SINTO I 102 288 TPDO 1 110 348
DHON 8 305 261 FPAT1 (] 214 363 =
80P 8 206 262 FPBI1 ] 215 364
gt 8 304 262 eI [ 2% 365
pgIP g 205 262 POIY g 27 366
100 g 201 260 SALMAT g 009 363
10gV1 8 003 265 SALMBI o o 364
1090 g 202 260 SALMCY g 5 365 4. BATTERY AND GROUND TERSINALS FOR THIS CIRCUIT
oM 2 105 263 SALMDY ] e 365 PACK ARE AS FOLLOWS:
0P 3 005 263 SAD g 310 366 FUNCT 10M TERMINAL
114 8 104 264 80 8 b 367 -24 218, 318
ne 8 004 264 sto [ 108 368 3 000
8ACTO 8 301 %1 = s % » 20 019,118
SHFTO ) 308 260 +3 ? 000 360 o 013,112
300 260 +24F P 013,112 361 200,319,060
ZACTO 8 pi-+ > 019148 =t 5. HORIZONTAL MOUNTING CENTERS AT 0.5 INCH.
-24 3 218,318 361 SYSTEM DESIGN
GRD 6 200.319 361 USED ON CONTROL
GRD 6 06D 361 : N
SYSTEMS
LINE TIMING CIRCUITS
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c
CURRENT DRAIN;
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PART OF CPS FC200
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- TELETYPEWRITER CONTROLLER INTERFACE AND
TIMING CIRCUITS
o B ! RESISTOR (CONT) CIRCUIT DESCRIPTION A
A stie . A. FULNCTION .__SYss0 D MNEMDNICS
CAPACITCR SI6 LR CIRCUIT PACK (CP) FC200 1S USED IN THE TELETYPEMRITER CONTROLLER CEFINITION
DESIE ConE R17 KS-15685 L1, 2.4KQ (TTYC) CIRCUIT TO INTERFACE THE TTYC LOGIC CIRCUITRY TC THE BEMNIC IN
—_ — R18 KS-16645 L1, 300 3A CENTRAL CONTROL (32 CC] AND THE TELETYPEWRITER [TTY). ALAG-D0 ETA LEVEL ALARM SIGNAL FROM TTY PORTS A THROUGH D -
(3] 6018, 5 R19 K5-16645 L1, 3K0 e DION/P DATA INPUT FROM CCO NEGATIVE/POSITIVE =
[2) c2,c3 Ks-19774 LS, 0.1 R20 Ks-19150 L1, 820 B. DETA! DIN/P DATA INPUT FROM CC1 NEGATIVE/POSITIVE
cs K5-19774 L1, 510pF LEADS HAVING DESIGNATION THAT END IN O ARE LOW WHEN ACTIVE OR IN DFON/P DATA OUTPUT TO CCO NEGA[IVE/POSITIVE
ce KS-19774 L1, 2200F R21 KS-19150 L1, 820 THE ONE STATE. LEADS HAVING DESIGNATION THAT END IN 1 ARE HIGH sl DATA OUTPUT TO CC1 NEGATIVE/POSITIVE
n;z zs—s::g 'E: :il".’ WHEN ACTIVE OR IN THE ONE STATE. e dd ENABLE OUTPUT DATA T CC1
7 Ks-19774 L1, 220pF R23 K5-1 ; - _
c8 KS-19776 L1, 560pF e SHINELY: . B A I FPAT1-OI1 E0GIC LEVEL RECEIVED DATA SIGNAL FROM TTY PORTS A B
o KS-19774 L1, Se0f R2s KS-16645 L1, 39K FORN. A CONNIAL LINE TO EATH O 100 35 cEu 18 SERMMNATEREY, THROUGH 0
1 K5-19778 11, = ' FORM. A COAXIAL LINE TQ EACH NCOM OVER-INPUT
o R26 KS-16645 L1, 390 TRANSFORMERS T3 AND T4 AND THEIR ASSOCIATED RESISTORS. CIRCUIT }%}1 o o
ct KS-19774 L1, S560pF R27 KS-16645 L1, 100 MODULE (CM) 1 CONVERTS THE BIPOLAR INPUT DATA TO LOGIC-LEVEL SIGNALS 10P10 INCOMING DATA PRESENT-INPUT
c12 8014, R28 KS-16645 L1, 100 APPEARING ON LEAD ID0. A TIMING SIGNAL 1S ALSO GENERATED BY 10°0 INCOMING DATA PRESENT.
3. 'y CM1 ON LEAD SHFTQ SO THAT THE TTYC LOGIC CIRCUITS WILL SAMPLE 100 INCOMING DATA
R29 KS-16645 L1, s LEAD IDO WHEN IT IS STABLE. (REFER TO THE DESCRIPTION CMS 153A FO~ W10 INHIBIT INPUT FROM CC1 -
R30 KS-16645 L1, 100 THE RELATIONSHIP BETWEEN THE BIPOLAR INPUT AND LOGIC LEVEL TIMING INHZIO INHIBIT INPUT FROM CCO
R31 KS-16645 L1, {"“ AND DATA LEADS.) THE DATA INPUT FROM CCO OR CC? IS BLOCKED 100/P INTERRUPT SIGHAL TO CCO NEGATIVE/POSITIVE
CIRCUIT NODWLE R32 KS-16645 L1, 1.5¢1 WHEN LEADS INMZIO OR INMGIO ARE ACTIVE. LEADS ZACTO OR BACTO ARE Tip INTERRUPT SIGNAL TO CC1 NEGATIVE/POSITIVE
e T 1.5k ACTIVE WHEN DATA IS BEING RECEIVED FROM CCO OR CCY. THESE LEADS LTINg1 LINE TIMING SIGNAL
st o R33 KS-16645 L1, 'gm CAN BE COMNECTED TO THE OPPOSITE CC INPUT CONTROL LEAD (IE, ZACTO GACTO ©C1 IS ACTIVE WITH THE TTYC
211 e R34 KS-16645 L1, g CONNECTED T0 INHEIO AND BACTO COMNECTED TO INHZIO) TO LOCK OUT g0 OUTGOING DATA
1534 B35 K163 L1, 1. ONE CC WHILE AN INPUT IS BEING RECEIVED FROM THE OTHER. RAO_D0 EIA LEVEL RECEIVED DATA FROM TTY PORTS A THROUGH D Cc
g bk e il IDPO IS ACTIVE WHILE INPUT DATA IS PRESENT. IT CAN BE CONNECTED SAI WA1-D1 LOGIC LEVEL ALARM SIGNAL FROM TTY PORTS A THROUGH D
R41 KS-16645 L1, 180KA TO IDPIO WHERE 1T WILL TURN OFF Qb AND ALLOW C7 TO CHARGE TO +3 SA0-DO gﬂFle\fEI. TRANSMITTED DATA TO TTY PORTS A THROUGH D
R42 :g—:m; 1':: 133 YOLTS THROUGH mmm% n}ts ;::ur m;:ssregéuz?;ogé:mugsmm m SET INTERPT
R43 -16645 L1, ACTIVE AND Cb CHARGES TO + OUGH R16.
CRYSTAL RAA KS-16645 L1, 180KA APPROXIMATELY 1.5 VCLTS, Qb MILL TURN ON AND DISCHARGE C7. Q7 TPAD-DO LOGIC LEVEL TRANSM!TTED DATA SIGNAL TO TTY PORTS A
{ILL CUT OFF UWTIL C7 CAN CHANGE ITS «HARGE THROUGH R19 TD ABOUT THROLSH D —
DESIG CooE 0.7 VOLTS IN THE OPPOSITE DIRECTION. THIS RESULTS [N A NOMINAL 450ns ZACTO CCO 1S ACTIVE HITH TTYC
- PULSE ON LEAD ID@Vi. ID@V1 IS CONNECTED TO IDBVI1 WHERE IT
3 170C 9.87136 MHZ INITIALIZES CIRCUITS IN CM1. THIS SIGNAL CAN ALSO INITIALIZE OTHER
N— TIYC LOGIC CIRCUITS.
s DATA IS SENT FROM THE TTYC TO THE 3A CC'S IN RIPOLAR FORM VIA D
DESIG CCOE COAXIAL CABLE COMNECTED TO DPOP/N AND DETP/N. THE LOGIC - LEVEL
= SIGNAL OF DATA G BE OUTPUTTED IS SET OR LEAD 800. TIMiNG FOR
DigoE n 26645 THE OUTPUT DATA IS DERIVED FROM AN ALL - ZERO'S INPUT DATA STREAN
L T2 THAT IS SUPPLIED BY THE 3A CC DURING THE TIME WHEN THE TTYC 1S EXPECTED
BESIE coE 3 T0 OUTPUT DATA TO IT. LEADS ENZPD AND ENSB0 ENABLE THE OUTPUT DATA
— w—— T4 TC BE DIRECTED TO 3A CCO OR 3A CC1.
o 458C s LEAD SINTO IS ACTIVATED BY THE TTYC WHEN IT HAS COMPLETED A CHARACTER
ca2 a5ec 13 26646 EXCHANGE WITH THE TTY. WIEN SINTO IS NOT ACTIVE, C5 IS CHARGED TO ABOUT
CR3 as8c #3 VLTS THROUGH R8. WHEN SINTO GOES ACTIVE, C5 1S DISCHARGED AND
Cra 808J CUTS OFF Q3 UNTIL C3 CaN CHANGE ITS CHARGE THROUGH R9. THIS RESULTS
IN A NOMINAL 1SEC PULSE OUT OF Q3 WHICH IS SENT TO BOTH 3A CC'S VIA
CRS sosy DRIVERS Q4 AND Q5 AND TRANSFORMERS T5 AND T6. THIS SIGNAL 1S CONNECTED
CRe e0eJ TO THE 3A CC INTERRUPT CIRCUITS WHEN THE 3A CC IS USED IN A SYSTEM E
CcR? 808 TRANSISTOR THAT SSRVICES ITS TTY'S ON A DEMAND BASIS,
[8) CR8.0-CRS.7 458C
DESIG CODE LINE TIMING CIRCUIT ~ ELEMENT C
cRY 4598 — —
cR1O 2598 o 928 Y0 IS A CRYSTAL CONTROLLED OSCILLATOR WITH A FREQUENCY OF 9.87136MHZ.
a 4598 Q2 865 ICS 15 A &-STAGE RIPPLE COUNTER. IC& IS A TOGGLE F/F. ICS AKD ICh DIVIDE
a3 THE OSCILLATOR OUTPUT BY 32 TO FRODUCE A 308.48KHZ FREQUENCY (3.2417USEC -
o4 :S:IOD) OUTPUT AT TERMINAL 204, Q2 INTERFACES THIS SIGNAL TO THE TTYC
IC WHERE IT IS USED TO DETERMINE BIT TIMING FOR THE CHARACTER
s EXCHANGED WITH THE TTY. Q1 IS A 5 VOLT REGULATOR T0 SUPPLY YO, ICS
INTEGRATED CIRCUIT gg AND ICS.
DESIG Loog (8] g8.0-g8.7 565 LINE INTERFACE CIRCUIT - ELEMENT B =
12 an THIS CIRCUIT PROVIDES THE LEVEL CONVERSION FOR SIGNALS EXCHANGED BETWEEN
163 Pt THE TTYC AND THE TTY. THREE SIGNALS, RECEIVED DATA, TRANSMITIED DATA, AND 4
24 aToL TTY ALARM ARE PROVIDED BY THE TTYC FOR EACH OF FOUR TTY PORTS. THE PORTS
16 atat ARE DESIGNATED A THROUGH D. THUS, LEADS RAO THROUGH RDO ARE THE ETA LEVEL
RECEIVED - DATA SIGNALS FROM TTY PORTS A THROUGH D. THESE ARE CONVERTED TO
LOGIC LEVEL OM LEADS FPAIT THROUGH FPDI1, RESPECTIVELY. LINEMISE, EIA LEVELS =
ON ALAD THROUGH ALDO ARE CONVERTED TO LOGIC LEVEL ON SALMAT THROUGH SALMDI <
TO MONITOR THE TTY ALARMS. IN THE OTHER DIRECTION, LOGIC SIGNALS TPAO
THROUGH TPOO FROM THE TTYC ARE CONVERTED T0 EIA LEVEL ON LEADS SAD THROUGH SDO
RESISTOR BY THE 41 DEVICE, CM1 AND IC2. THE ALARM INPUT LEADS ARE BIASED IN THE
RESISTOR NO-ALARM STATE BY R24, R25, R26 AND R31 TO PREVENT ERRONEOUS ALARMS FROM UNUSED
DESIG CODE PORTS. SIMILARLY THE RECEIVED DATA LINES ARE BIASED IN THE MARKING STATE FOR
—— DISCONNECTED PORT BY R41 THROUGH R44. R20 THROUGH R23 AND CR4 THROUGH CR? G
7 K5-20289 L6C, 562 PROVIDE THE 212 VOLT POTENTIALS REQUIRED BY THE 41MS. R32 THROUGH R3S AND
R2 K$-20810 L1A, 1k C8 THROUGH C11 PROPERLY TERMINATE THE 41M OUTPUTS,
R3 KS-20616 L1, 237 ;
na KS-20616 L1A, 1K0
RS KS-20616 L1A, 2.87KR
kb KS-20616 L1A, 1K 2 —
"7 KS-20289 LeA, 178
Re KS=16645 L1, 1KR
R9 KS-16645 L1, 3K0
R10 KS-16645 L1, 560 3 A
an KS-16645 L1, 1KQ 3
R12 KS-16645 L1, 10
R13 £5-16645 L1, 130
Ms 16683 L1 15 FE200 CIRCUIT PACK :
A6 KS-16645 L1, 1.2¢0 - C . | CPS-FC200
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A COMPONENT LIST A
INTEGRATED CIRCUIT
T I« 1c3 1c4 17 1és son - -
—]  cooE 137F (WOTE 1) 137H 1374 137 1370 1370 1374 CODE s
ELEM .
. ELEM
0 DESIG SH LOC DESIG DESIG SH LOC DESiG SH LOC DESIG SH LOC DESIG 4 L0C DESIG SH LoC DESIG SH LOC DESIG SH LOC DESIG SH LOC 0
A pL1p.220 i L1z, 290 DOB 5D1 808 E 908 5C8 L1zt SE8 oA 583 122 SE3 AcTP sE6 80¢ 584 a
Bl ¢ $L1Z.200 sia 7L19.220 coe 581 208 580 L 507 ooc 585 1zt 5E2 i) SES BOA 583 B B
¢ . ENZ 589 gACTO 56 1zL101 S64 g%0 sF2 A0A 582 c
b NG 589 ACT1 sE4 0P SF4 CLRO 501 0
E coa 582 ACTO SE4 I0P0 565 1091a SF3 £
r AACTD 5F5 108V0 584 901 588 f
= & 171200 585 G L
H % 581 "
CAPACITOR
Cl Tesie CODE c
[3] C1-C3 8018 3000pF *
HOTES:
— 1. CAPACITOR CHIP 801A, 3000,F IS BONDED =
ON EACH SIDE OF 137F SIC.
SYMBOL
RECORD OF CHANGE H ‘
D DWG | PREY ®FR | SEE +3 1534 —ib D
1ss | rurn | 57| pisc| wote
3 z | v 10 yumz10
A SH Tl —
23
o L0 P—
2l 1wgr0 e
E —lbict 100 LA E
-.—zu. 1] gACTO E—
12 18
—1osvnt 2acT0— -
3
—28{5gp80 BLIZ.280 —
—5lcgo80 §L18.220 2
F 0 a1z.290 f— F
: —H enago 218,220 P—
- —"smn g
BATTERY AND GROUND TERMINALS
FOR INTEGRATED CIRCUITS:
1t BAT | GRD G
G cooE | Temm | TERM
137¢ 25
1370 25 | 1
137F 25,26 11,12 |
— . | 1376 25 1 -
1370 25 11
H SUPPORYING |NFORMATiION |3 A b
CATEGORY N0
INTEGRATED CIRCUIT
!I Eem; e ol FC200 CIRCUIT PACK
! ACCEPTABLE SERIES 3-8,4 : SHEET 6
i BELL TELEPHONE LABORATORIES |=65= R
e BEOORSCRATEDT
wser Do) -
0 I 1 2 | 3 v | 6 | 7 | 8 | 9
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PART OF CMS I53A
3 CIRCUIT DESCRIPTION
3 A TIMING DIAGRAN - —
- . CH 153A IS USED IN THE CONVERSION BETWEEN BIPOLAR SIGNALS LEADS ZACTO AD BACTO INDICATE WHICH, IF A%y, CC IS ACTIVELY
D?;Egll] DATA BIT] DATA BIT | DATA BiT ON THE 3A CC I/@ DATA L!NES AND LOGIC-LEVEL SIGNALS REQUIRED COMMUN: CATING WITH THE CONTROLLER, THE ACT FLIP-FLOP, FORMED
A (ONE) (ZERD) (ZERD) BY PERIPHERAL UNIT CONIROLLER CIRCUITS (SUCH AS THE TTY BY GATES ACTO AND ACT1, 1S SET B GATES BOC OR DOT TO INDICATE
CONTROLLER). THAT ONE OF THE CC'S IS SUPPLYING INPUT DATA. FLIP-FLOP ACTP
- BIPOLAR 1NPUT IS SET BY BOC WHEN CCO IS ACTIVE, AND IS CLEARSD BY DOC MHEN
: B. DETAILED DESCRIPTION CC1 IS ACTIVE. THE ACT AND ACTP FLIP-FLO°S ARE COMBINED TO
e e — ACTIVATE ZACTO WHEN CCO IS ACTIVE AND BACTO WHEN CC1 iS ACTIVE.
7 LEADS HAVING DESIGNAT!ONS THAT END IN 1 ARE HIGH BHEN ACTIVE, BOTH THE ZACTO AND BACTO ARE HIGH WHEN NEITHER CC 1S ACTIVE.
3 - OR IN THE ONE STATE. LEADS HAVING DESIGNATIONS THAT END IN O
i ARE LOW WHEN ACTIVE, OR IN THE ONE STATE. FLIP-FLOPS ARE SET INHZIO AND INHMZIO BLOCK INPUT DATA FROM CCO AND CC1 WHEN THEY
£ B 1. i 1 B TO THE ONE STATE AND CLEARED T0 THE ZERD STATE. ARE. ACTIVE.
E 1 | smﬂg'n‘n LoSIE BIPOLAR TO LOGIC LEVEL CONVERSION LEAD IDPO WILL BE ACTIVE WHEN EITHER LOBE OF THE INPUT DATA BIT
x r-, LEVEL COMERSN IS PRESENT. IT CAN BE USED BY AN EXTERNAL CIRCUIT TO INDICATE
3 A1 (OR C1) l | l_]_r USING O 153A THE CONTROLLER RECEIVED DATA LINE 1S TRANSFORMER-COUPLED TO WHEN INCOMING DATA IS PRESENT, THE EXTERNAL CIRCUIT MUST HAVE
I r I CM 153A OM LEADS A1 AND B1 FROM CCO, AND C1 ANC D1 FROM CC1. SUFFICIENT FILTERING TO HOLD OVER ANY GAP BETWEEN LOBES.
i 10 | | THE DATA IS OR'ED BY GATES AGA AND COA AT TCIZL10, AND BY GATES
—_ - =50 | I ] [ ] | BOA AND DOA AT TCIZL20, THE RELATIONSHIP BETWEEN THE BIPOLAR INPUT TDV1 IS USED TO INITIALIZE THE IZL1 AND IZL2 TO THE 00
l__l DATA, THE INPUT TO CM 153A, AND ITS LOGIC-LEVEL DATA (10O} AND STATE, AND TO CLEAR THE AC) FLIP-FLOP. THIS SIGNAL MAY BE
| | | TIMING (SHFTO) OUTPUT SIGNALS, 1S SHOMN IN FIG. 1. THE LOGIC ACTIVATED BY AN EXTERMAL CIRCUIT AT THE END OF A DATA COMMUNICATION.
: - I STATE OF THE BIPOLAR DATA BIT IS DETERMINED BY THE ORDER OF ITS
3 . ' / T A Nt oo, A LOGICAL 785015 A NERATIVE ASIC IEVEL D BIFLI DOVERRION.
toac BY TIVE . A LOG:CAL ZERD | 1
c OBE FOLLOWED BY A POSITIVE LOBE, CLIPPING CIRCUITS, WHICH ARE THE 3A CC FOLLOMS THE DATA PORTION OF A COMMUNICATION TO A
= PART OF GATES TO WHICH THE A3, B1, C1, AND D1 INPUTS CONNECT, PERIPHERAL UNIT WITH AN ALL-ZEROS BIT STREAM. THIS BIT STREAM
A LIMIT THE NEGATIVE EXCURSIUN AT THIS POINT, AND PREVENT RECOVERY 1S USED BY THE PERIPHERAL UNIT AS BIT TIMING FOR THE BIPOLAR DATA
N PRCSLEMS IN THESE GATES. SENT 7O THE 3A CC. THE 3A CC MAINTAINS THE ALL-ZEROS BIT STREAM
_ UNTIL IT RECEIVES A REPLY FROM THE PERIPHERAL UNIT, OR UNTIL THE
THE I1NPUT DATA LEAD (IDO) 1S SET AT THE LEADING EDGE OF THE FIRST MAXIMUM INTERVAL IN WHICH IT SHOLLD RECEIVE A REPLY 1S EXCEEDED.
LOBE. THE TIMING SIGNAL IS THE TRAILING EDGE OF S.4FTO WHICH OCCURS THUS, FOR EACH OUTGOING BIT PERIOD, LEAD A1 (OR C1) 1S ACTIVE
- ;‘Irﬁg;wmum eu;%glmz mrﬁ'ﬁkn?ogﬁmkﬁn 1S FOLLOWED BY B1 (OR D1) ACTIVE, INPUTS ENZ@C AND ENSOO APE ACTIVATED
PERIOD WHEN THE OATA LEAD IS STABLE, CARE HAS BEEW TAKEW TO TO START THE OUTPUT MWD DIRECT 1T T0 CCO O €61,
| | MININIZE THE NUMSER OF GATES THAT CONTROL THE 10O AND SHFTD LEADS GATES ZL19.2Z0 AND ZL1Z.200 ARE TRAASFORMER-COUPLED TO THE OUTGOING
BIPULAR INPUT | IN ORDER THAT VARIATIONS IN GATE LELAYS WILL NOT DESTROY THE DATA LINE TO CCO. GATES BL10,220 AND BL1Z.280 ARE TRANSFORMER-
(ALL ZEROS) RELATIONSHIP SETWEEN THESE SIGNALS, NOMINAL TIMES FOR THE 3A CC COUPLED TO THE OUTGOING DATA LINE TO CC1. THESE GATES ARE HELD
! SERIAL 1/8 DATA ARE A 150-NS BIT INTERVAL WITH 37.5-iS LOBES. HIGH WHEN THERE 1S NO INCOMING DATA OR WHEN THE ENABLE LEAD
D ! (ENZ§O, ENG20) IS NDT ACTIVE.
] | | | THE SHFTO LEAD 1S CONTROLLED BY GATES A08, BOB, COB, AND DOB,
: TCI12L10 : AND FLIP-FLOPS IZL1 AND IZ.Z. INITIALLY, NONE OF TriE GATES ARE THE RELATIONSHIP BETWEEN THE ALL-ZERDS INPUT DATA, THE LOGIC LEVEL
8 _LJ u Ll U ACTIVE AND BOTH FLIP-FLOPS ARE IN THE CLEARED STATE SO THAT OUTGOING DATA LEAD, AND THE BIPOLAR OUTPUT DATA IS SHOMN IN FIG. 2.
2 SHFTO 1S HIGH, |F INHZIO AND INWJIO ARE NOT ACTIVE, THE FIRST THE LOGIC LEVEL OUTGOING DATA SIGNAL (9D0) IS TOGGLED INTG @D8 PRIOR
4 2 | | | | LOBE OF THF INPUT DATA BIT WILL ACTIVATE ONE OF THE GATES ;?&ﬁuag“ﬁgu?“n&mﬁmlg %I?m%oﬁ%l}glﬁo}lﬁm
—— — 11-2? (DEPENDING ON WHETHER THE BT IS A ONE OR ZERD AND IF IT IS FROM NCOM L
& 8¢ {00c) o LJ J LJ Eie CCO OR CC1) AND PULL SHFTO LOW.  THE FIRST LOBE WILL ALSO DETERMINE THE ORDER IN WHICH TCL14.221 AND TCL1Z.261 WILL BE ACTIVE.
¥ LOGIC LEVEL T0 ACTIVATE ONE OF THE GATES FORMING TCTZL10 GP TCIZL20 WHICH WILL IF A ONE IS TO BE SENT, TCL18.2Z1 WILL BE ACTIVE DURING THE FIRST
? i st o BIFOLAR CONVERSION SET OME OF THE FLIP-FLOPS, IZL1 OR IZL2, DEPENDING ON CONDITIONS LOBE AND TCL1Z.201 WILL BE ACTIVE DURING THE SECOMD LOBE. THE
& | A ~ - USING O 153A PREVIOUSLY DESCRIBED, THE PURCOSE OF THESE FLIP-FLOPS IS TO HOLD REVERSE WILL BE TRUE 7O OUTPUT A ZERD, THESE SIGNALS WILL BE INVERTED
3 o ! ;1 3 SHFTO LOW DURING ANY GAP THAT KIGHT BE PRESENT BETWEEN THE FIRST BY THE ENABLED OUTPUT GATES 2L10.2Z0 AND ZL1Z.2080 AND/OR $L10.220
g g -T-_ | - -l- AND SEEONDTE DFLDES mﬂm PREVENT Tm}szm LOBE FROM CHANGING AND @L1Z.200.
- THE ST THE P-FLOP (10).
: %:gfgo) o i A GATE IN EACH PAIR IS CONNECTED TO THE OPPOSITE END OF THE PRIMARY
" u | ’ U l_[ WHEN THE SECONO LOBE OF THE INCOMING DATA BIT IS ACTIVE THE MATE OF A TRANSFORMER: EACH PAIR OF GATES IS PROVIDED WITH A TRANSFORMER,
3 ] [ OF THE GATE ACTIVATED BY THE FIRST LOBE WILL BE ACTIVE, ARD IT WILL THUS, THE ORDER N WHICH THE GATES ARE ACTIVE OETERMINES THE
3 7112, 280 ALSO HOLD SHFTD LOM (AOB AND BCB ARE MATES AS ARE COB AND po8). POLARITY 7= TIT PULSE AVAILABLE AT THE TRANSFORMER SECONDARY
(8L12. 280) 'I l u U u THIS LOBE WILL ALSO SET THE FLIP-FLOP (IZL1 OR IZL2) THAT WAS NOT WINDING, NOTE THAT THE STATE OF THE B0D LEAD IS TOGGLED INTO
i ’ SET BY THE FIRST LOBE, WHEN THE SECOND FLIP-FLOP IS SET, IT 008 BY BOC (OR DOC) DURING THE BIT INTERVAL PRECEDING THAT IN
- INHIBITS THE PATH BY WHICH THE FIRST FLIP-FLOP HELD SHFTO TO WHICH THE BIT IS TRANSMITTED, INPUTS SGDBO AND FS0B0 ALLOW DIRECT
GROUMD, WHEN THE FIRST LOBE 1S OVER ONLY THE GATE ACTIVATED BY SET AND CLEAR OPERATIONS ON @08,
THE SECOND LOBE HOLDS SHFTO LOM.
BIPOLAR OUTPUT SYMBOL/LEAD
T WiTH BOTH FLIP-FLOPS SET, THE INPUT TO CLRO FROM @@1 1S HIGH.
F \ | TE OATA LOES, &unémgﬂﬁémﬁm oMLY THE SEEOND
ZERD F1 1S Y Lo METNIES.
_ o OE | ZR LOBE cONTROLS CLD. WEN T mu'fmsomlﬁ.s' D GATE JRENONIC DEFINITION
: HOLDING SHFTO 1S DISABLED SHFTO MWILL GO H GLEARED TO DETERMINE WHICH INPJT PORT IS ACTIVE
i 60 LOW AT THIS TIME AND CLEAR BOTH FLIP-FLOPS. CLRO LOW ALSO :E{-S_, g}“mnm .m:,‘m IS ACTIVE
BLOCKS THE 1ZL1 AND 1ZL2 CONMECTION TO SHFTO SO THAT FALSE A1,81 INPUTS FROM TG
% SIGNALS CANNOT OCCUR ON TH!S LEAD AS THE FLIP-FLOPS [ CLEAR DB 7<
= THE 11 TO THE 00 STATE. 1,01 INPUTS FROA €1
B ENGZ0 OUTPUT T0 CC1
7 LEAD 100 IS CONTROLLED BY THE ID FLIP-FLOP. 1D REVAINS THE LAST ENZEO EMABLE OUTPUT TO CCO
3 INCOMING DATA STATE UNTIL IT IS UPDATED BY THE FIRST LOBE OF A 0 INCOIING DATA
& NEW DATA BIT. IF THE NEW DATA BIT IS A ZERD, TCIZL10 WILL BE 108VI1 INCOMING DATA INPUT
% ACTIVE FIRST AND DRIVE GATE IZL101 HIGH INALS 19 AND 23 10F0 INCOMING DATA
5 Y TIED TOGETHER SO THAT IDO1A HAS BOTH INPUTS HIGH, 1211 INCOMING ZERD LOBE - SET BY FIRST LOBE WHEN INPUT IS ZERD -
( 4 ] ITEBMED‘FEDTHTIZUMIMAEMIT!MEDMM |m|ggmm§m-§tmmwﬁm1mlsm
- CLEARED STATE AMD THAT TCIZL10 SETS IZL1 DOES NOT AFFECT 100 INCCHING DATA
z 712, 1IDOTA WILL PULL TCIDE1 LOW, WHICH WILL CLEAR ID AND DRIVE FACTO CC1 1S ACTIVE
100 HiGH, TO ITS ZERD STATE. THE LOBE 1S ACTIVE FOR §08 OUTGOING DATA BIT
THE ZERO DATA BIT, TCIZL20 MWILL DRIVE IZL20T HIGH, #00 OUTEDING DATA
1ZL1 MAS SET BY THE FIRST LOSE, IN ™ From gL19.220 FIRST LOBE FOR A ONE, SECOND LOBE FOR A ZERD TO CC1
: | CHANGING THE ID FLIP-FLOP. $L12. 200 gmmmam,mmﬁmaumm
IF THE INCOMING DATA BIT IS A ONE, TCIZL20 WILL BE ACTIVE FIRST, m"'" SET 008 FF
170201 WILL BE HIGH SHILE IZL1 IS CLEARED, AND THE ID FLIP-FLOP ZACTO €CO 1S ACTIVE
3 WILL BE SET. 10O WILL THUS BE LOW, WHICH IS THE ONE STATE. ZL18, 220 FIRST LOBE FOR A ONE, SECOND LOBE FOR A ZERD TO CCO
4 i THE SECOMD LOBE IS ACTIVE FOR AN INCOMING ONE, TCIZL10 1S ACTIVE 711z, 280 FIRST LOBE FOR A ZERO, SECOND LOEE FOR A ONE TO CCO
f -n AND WILL DRIVE IZL10% HIGH. TCIZL20, HOWEVER, WILL HAVE SET 1212, A
i g H WHICH PREVENTS 10§1A FRON CHANGING TD. 2
E E CPS-FC200
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