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SWEET INDEX 2. UNLESS OTHERWISE S®ECIFIED: =
S SHEET | SHEET RESISTANCE VALUES ARE IN OHMS
<UNTEN H0. | ISSuE CAPACITAHCE VALUES ARE IN MICROFARADS
| VALUES PRECEDED BY THE SYMBOL +(PLUS)
SHEET INDEX 1 OR -(MINUS) ARE 1K VOITS
SYMBOL
= MANUFACTURING REFERENCES 3. BATTERY AND GROUND TERMINALS FOR .
NOTES 1 2 INTEGRATED CIRCUITS
USED-ON TABLE
CURRENT DRAIN ic Batr.! GRD
RECORD OF CHANGES CODE  |TERM. | TERM.
184R) 1.38 (19,20
CiRCUIT SCHEMATIC 2 2 1538 14 :
COMPONENT LIST 3 2
CIRCUIT DESCI.IPTION 4 2 y
| GEXE 4! BLOCK INTERCONNECTIONS 5 |2
6 2
cMS 1448) 7 2
8 2
- - 9 z
tHS 1538 10 2
11 2
SYMBOL
L 4, BATTERY AND GROUND TERMINALS FOR
DIAGNOSTIC ACCESS £ DEAEETION THIS CIRCUIT PACK ARE AS FOLLOWS:
ELEMENT A ELEMENT C -
FUNCTION “TERMINAL
TERM. MQD. FUNCT JERM. Loc TERM. MOD. FUNCT TERM. Loc e 000,119
BUFBOIO 1 013 31 ERIO 1 104 284 GRD 200,319,060, 26D
CLBIKIC 1 003 380 SERAIO I 206 284
DAUTIO 1 13 386 TSERAD g 205 2E4
_ : FCXID 1 207 282 -
— ; ik 260 REFRESH CONTROL 5, ?°f'f££",‘.2§ MOUNTING CENTER AT
INITIO 1 307 282 ELEMENT D 4
IBNI1 1 218 385 .
g : 518 386 IERM. MOD. FUNCT TERM. L0¢ 6. CMS 1534 iS5 CONTROLLED BY CPS FC200.
1IN0 1 316 355 REFIO I 002 254
12711 1 317 385
SHSTPIU 1 102 381 COMTROL AND TIMING RECORD OF CHANGES i
ELEMENT € DWG | PREV MFR | SEE ‘
CLINIT1 3 o10 382 155 | FuRn | STD | pisc | NoTE "
DIND @ 014 365 IERHM. HOD. FUNCT IERM. Loc .
g1 ] 213 367 ;
o g 33 367 NLDIO 1 105 265
PINITII 1 204 283
- g 274 367 SREQIO 1 006 285
; #2P1 g 34 366 SREQD g 302 265 i
RESETO 306 361 t
povid : 103 365 PINITO g 305 :
TCKOA g 204
TCKOB 8 20: 265
3 P 000,119,  2€7 P e
0 o 200 USED ON CONTROL :
L . i COMmION !
SYSTEMS ™
5RD (4 06D, 260 267 MANUFACTURING REFERENCES SHEET INDEX_NOTES
CATEGORY N0 WHEN CHANGES ARE MADE IN THIS DRAWING L
ADDRESS & DATA ONLY THOSE SHEETS AFFECTED WILL BE
ELEMENT B REISSUED.
bl v NOTICE~ NOT FOR USE OR DISCLOSURE OUTSIDE THE BELL user1 |
TERM. MOD. FUNCT 1E8Y. Loc THIS SHEET INDEX WILL BE REISSUED AND SYSTEM EXCEPT UNDER WRITTEN A
COMNECIRP. ON- ERANE - BROUGHT LI TO.DATE EACH TIME . ET Z_A ™
SAR1710 1 005 283 OF THE DRAWING 15 REISSUED, OR A MEW
170 g 304 263 SHEET 1S ADDED. 1N98
ADITIA ] 210 ATETCD
ADI71B ] m THE ISSUE NUMBER ASSIGNED TO A CHANGED STANDARD
SERIES FOR CLASS =a» OR NEW SHEET WILL BE THE SAME ISSUE FC203 CIRCUIT PACK
s - 203 263 CHANGE. (ANY HIGHER 6 NUMBER AS THAT OF THE FIRST SHEET.
: SERIES IS ACCEPTABLE) cLock
SHEETS THAT ARE NOT CHANGED WILL RETAIN CIRCUIT
CURRENT DRAIN: 510md THEIR EXISTING ISSUE NUMBER.
. THE LAST ISSUE NUMSER OF THE FIRST SkEET| @ CPS-FC203
INDEX IS RECOGNIZED AS THE LATEST ISSUE 11 SHEETS
PUNBER-OF THE DRAMING A5 B WLE. BELL TELEPHONE LABORATORIES | o
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COMPONENT LIST CLOCK CIRCUIT
CAPACITOR
A DESIG CO0E
[2] c1.c2 -20813 L4, 42.2PF
(5] €3C7 f%ia t2: o A
] X5-19774 LT, 1200pF
5 9 KS-20813 L4  3TbpF -
=] o
10 KS-20813 L4, 215pF = = -
— prcio K3-19778 L6, .1 g 2 £ 2 o E & w B
- = - = = =1 : - - o
5 5 % g g 2 & S S ¥ B
.5!_9- = - ~ = e = a E w _
CRYSTAL 2 8] 2 8 3 g g gl 2 -
DESIG CODE . = =) =2
1 8 14,9254
B 1062
NLDB1,NLDO o
DioDE (2 LEADS)
16 00E
] 2§§1_ _CO0E REFO
—4  [3] CR1-CR3 4588
CR4 458C INITO e ~ . .
>R3
. ADDRESS 278 o
NDUCTOR AND DATA f‘\??u
Lod DESIG CODE ELEMENT 8
=4 -~ BN Ly ol = ~ o = =] wn C
L1 KS-13726 L76, 4.22pH s ik e - L e - - 2 e ) cs
L2 KS-13726 L28 33uH g 2 2 2 7] a s 2 - = o © ——| €
vitep ¥ . - I = .= - - o =S o= i\
3 e o — - = = - - ™ = = o1
& ™ f. = b ) s o s | ol . 58 .
] l,!B 3 (7] 3 i — -§ L, : :',as
) e - = b i -
INTEGRATED CIRCUIT _L i o o M1 o o g o
DES!S €12 ! A B |_ I ¢ D 1 £ ' RS > o
Sty LOBE ] | || |__j | 85 S8 L2 SR?
cm 18480 19 zol $357 3 Tmu
cMZ 1534 ¥ - s o = = e +— o 1
= =S R R OR - @
o = 2 5 z 5 b z & & 2 cR1
W =3 _-u =1 - o oe = - B RE D
RES| STOR ST [ 5[ = G - 2 B e | & T nn
DIAGNOSTIC ERROR 22
DESIC CODE 3
S ACCESS DETECT 1 ON REFRESH CONTROL 18 A2 (n
U R1 XS-20616 LA, 56.2 c )
{2) R2,R3 178 s 3
Ra 2 FSTPCKG,7CX0B, TCKOA -0
(3 LERDS)
31 #3-89 mc ) 2 3
810 383 L CONTROL AND TIMING
E R11 511 - E
R1Z 2150 B
R13 1210 +3
R13 18,7 ! o i
R15 23710 il
Rib v <) - 3 ¢ Nt v wl o] =~ o
= RI7 Ks-20616 LIA, 3870 & Rl 8 = = 2l R| ]| & E CEER
R R =l o = @ o S -
= B kR = £ £ 2 & ~ v ’
: a = 2 2 E ‘E ©u ow X +3 GRD
JIRANSFORMER
F DESIG CODE X
ta) TV-Ta 26646 F
TRANSISTOR
.l RESIE CO0E
3] gi-03 asa 0
lsl gl-ll bbd
6
T
H 2A
g FC203 CIRCUIT PACK
! (2)| cps-Fca03
i e TN ASORATONES |eS SHEET 2
BELL TELEPHONE LABORATORIES
ol ] _w Gs FESTES . B
~ I T ° | a | 4 | | 5 |
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' CLOCK TIMING )
A CIRCUIT DESCRIPTION
FUNCT 1N C. SYMBOL/LEAD MNEMONICS
FCZ03 1S & CLOCK CIRCUIT PACK USED IR THE MAIR STORE CONTROLLER
cmtuﬁotagn 0% T CONTAINS THE INTERFACE ARD CONTROL GIRCUITS MNEMONIC DEFINITION
= ICATION WITH THE 3A CEKTRAL COKIROL (38 £) oveR Savsi AGORESS 811 17 (OUTIUT)
g SR LTl D)ol 0 COTAIS DR
] ncms'fgmm AN ERROR HEGISTER (ER) BI1. AD171R ADDRESS BIT 17 (QUTPUT TO BRANCH R)
AD1718 ADDRESS BIT 17 (OUTPUT TO BRANCH B)
B. DETAILED DESCRIPTION o A -
NET NAME CONVENTIONS CLINITI CLEAR INITIALIZE
1) THE LAST DIGIT OF A MKEUMCNIC WILL B EITVPR 1 OR O, DEUTIO DATA OUT (TO SIBC FROM MASC)
INDICATING THE ACTIVE VOLTAGE LEVEL (HIGH OR LOW,
RESPECTIVELT) OF THAT NET. E.G., NET e Rerive ERI0 ERROR A REGISTER (INPUT)
— 2) IF THE LETTER IMMEDIATELY SEFORE THE LAST DIGIT IS AK I, FCKIO FORCE CLOCK (DIAGKOSTIC IKPUT)
;:l'j)“ﬂ :’E"‘;gﬂ#" &uﬂ%'ﬁ?n‘og THE CIRCUIT. E.G.. FSTPCKIO FORCE STOP CLOCK (DIAGKOSTIC INPUT) \
F 3) IF THE LAST CHARACTER OF A KET KAME IS A LETTER, THIS GSAD170 ADDRESS BUT BIT 17 (DUTPUT TO HIGHER ORDER STORES)
KE) IS § MEMBER OF A PARALLEL Ggg%sﬂf‘ﬂﬂgﬁfﬂhumﬁn GSREQO STORE REQUEST (OUTPUT TO HIGHER STORES)
c BE THREE PARALLEL NETS, CARRYING THE SAME INFORMATION. 100 IXPUT DATA (FROM SIBC TO MASC)
4) IF THE LETTER IMMEDIATELY BEFORE THE LAST DIGIT IS A B, d
THIS KET SERVES AS A SERIAL DUPLICATION OF THE NET IKITIO INITIALIZE
Sl SelaBo is THE SERIAL DUPLICATE OF SELBO, ETC. s INPUT ONE, NEGATIVE (SIGC INPUT TO MASC NEGATIVE FROM CHANNEL ONE)
S) THE OUTPUTS OF A HIGH-LEVEL REGISTER; 1.E., A 2-81T 18PI1 INPUT ONE, POSITIVE (SIGC INPUT TO MASC POSITIVE FROM CHANNEL ONE) .
REGISTER OR GATED DELAY FL.P-FLOP, UNLESS OTHERWISE .
—— RENAMED, WILL BE ACTIVE IF THE REGISTER IS SET. E G., 1M1 INPUT ZERO, NEGATIVE (SI@C INPUT TO MASC NEGATIVE FROM CHANNEL ZERO) “
If NET ERR.Q1 1S THE Q1 OUTPUT OF REGISTER EFR, THEN
ZR%.01 WILL BE ACTIVE IF REGISTER ERR 15 SET. IF THIS T INPUT ZERO, POSITIVE (SIGC INPUT TO MASC POSITIVE FROM CHANNEL ZERO)
- KET IS RENAMED ERRGRO, THE NET WILL BE ACTIVE ONLY IF NLDIO NORMAL LOAD
L
REGISTER ERR 1S CLEARED. v S e Gt B2 . —
&) IF THE FIRST CHARACTER OF A NET NAME |S THE LETTER T, ‘ PRIE-FRRN MSC-NERATIVE .70 CHNEL OkE)
D THIS NET WILL BE A COLLECTOR-TIE (QUTPUTS FROM TWO OR 88F1 OUTPUT ONE, POSITIVE (STPC OUTPUT FROM MASC POSITIVE TO CHANNEL ONE)
SR CATES. TVED T0-THE 3008 MENL-: EoBe, TRER TR SR BINT - OUTPUT ZERD, NEGATIVE (SISC OUTPUT FROM MASC NEGATIVE TO CHANNEL ZERD)
WHILE THESE COENTIONS WAVE BEEN CONSCIENTIOUSLY FOLLOVED, THERE gze1 OUTPUT ZERO, POSITIVE (SIGC OUTPUT FROM MASC POSITIVE TO CHANNEL ZERO) -
:ﬁff&m‘mmgm’;ﬁmﬁnﬁn THEIR USE. IN SUCH CASES, THE PINITIO POWER INITIALIZE INPUT
= SPEC . PINITO POMER INITIALIZE QUTPUT L,
REFTO REFRESH -
! _ REFO REFRESH MODE
RESETO RESET OF I/8 FUNCTIOKS
z SAD1710 ADDRESS BUS 81T 17 (INPUT)
SERATO STORE ERROR A (FROM HIGHER STORES)
SHFTI0 SHIFT
. SHFTO SHIFT (SIBC SHIFT SIGNAL)
SHSTPIO SHIFT STOP
SREQIO STORE REQUEST
TCKOA CLOCK BRAKCH &
F TCKOB CLOCK BRANCH 8
; TSERAD STORE ERROR A QUTPUT
’
G
= ZA
F 4
; FC203 CIRCUIT PACK __
H (2) CPS-FC203
e SHEET 4
i BELL TELEPHONE LABORATORIES | o |memmwssa
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X PART OF CMS 1144AJ
o (=]
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g 2 £ s 2 g g
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109 Icn 1c11 ch cn e 1c4
137 137 1374 1374 132 1374 B
G B ¢ 0 £ '
=
1c4
, LR1
NC
-ta
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1378 sle
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PINITO SREQ1A SREQ1B RESETO SHSTPIO -
_| Ica IC9 Icy ICs i 1c1a
1374 1379 1370 1378 - a " 1374
B E - ~ wn
N z |
O v o : l
Cc if GOFF C
ENXNTO
1c2 el 16
LR3 137¢
a
1ca |,of <
w: P33 TFFBINGD 2
] 1cs LR
- 13768 ic
- 6
~
D SREQD = D
b in w
1378 !
c EE| bl o]
SP— ' s Z 2 s
- GOFF
ENXMT1
Ic13
FFBINY RESETX0 137C
1c8 ics’ a
E k) TCXOA l\.) TCXOB 1378 1376 l E
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— | LR i
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\J reeano
q5 = 5
F es [S B _ le| e F
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et E:%I -
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H @)| crs-reaos
I SHEET 7
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0 1 2 | 3 | A ] 5 6 l 8 ] 9
COMPONENT LiST
A A
Loc 1c2 1ca ics 17 Loc
w CODE 137N 1379 1378 137¢C CODE
o g SYMBOL
= 10 DESIG SH LOC DESIG SH LOC DESIG SH LOC DESIG SH LOC DESIG SH LOC SH LOC DESIG SH LOC ) P —
_ —besteexto
A TCKBOB 5c1 TCKACB 601 ERAD17 503 ER1 585 TSERAD 505 6F7 ENXMT2 6c7 A
B FSTPCKO 5c0 PINITO 680 REF i 588 g _Slcais
¢ SREQC 602 SERA1A 585 SHFT1 689 ¢
B N SERA1B 586 REFO 58 0 —lnrT10 B
E SAD170 5F2 NLD1 682 SERAIC 586 RESETO 686 E
F TCKBOA 5C1 £RO 505 SERAID 587 RESETXO 6Eb F 2 i
6 INITO 5c2 SERAIE 587 SHFTD 6C9 6
H TCKAOA 600 RESET1 606 170 5F3 H —22 zact10 mmr—m
" —2lpeseTn RESETOH— B
—2 surr10 enggo Re—
21 17
c Loc 169 11 C12 (NOTE 1) 014 Loc SHSTPIC. ENChG c
CODE 1374 137 137F 137¢ 1374 CODE
ELEM ELEM
10 DESIG SH LOC DESIG SH LOC DESIG SH LOC DESIG 3H LOC DESIG sH LOC SH LoC DESIG SH L0C 10 —
a TFFEINAD 6ES SREQ1B 683 NLDO &1 SADI71A 582 aD1714 563 607 A 7
_ ] ENZB80 6F8 SREQ1A 682 SADI71B 583 801718 563 CLBINY 685 B Aror— -
¢ CLEIND 605 FCKI 581 NLDB1 13) SADI71C 583 ZACTY 686 c —3 sap1710 =
0 FREINT 6ES SREQIC 683 SAD171D 584 0 ap171842—
£ INHBO 6F9 FSTPCK1 580 SADITIE 584 SHSTPIC 689 € %
F SREQ1D 688 F 17128
6 TFFEINBO 606 INITT 582 G - &
D H SREQIE 684 H D
3 ento .
10 TSERRO[—
CAPACITOR SERAIO
DESIG Lope
) c1-c2 801A, 3000pf ——
12
NOTES: —{REFI0
. 1. A CAPACITOR CHIP (8018, 3000pf) 1S BONDED ON EACH SIDE OF THE 137F SIC. g E
_30_ PINITIN PINITO i
—“ CIRCUIT DESCRIPTISN 34 RAWCKTY TCKOR & T
om0 Tcrog i
221 sreqr0 sreqo P— =
F : F
BATTERY AND GROUND TERMINALS
_ FOR THIS CIRCUIT MODULE- L. -
ic 8AT | GRD
CODE TERM |TERM
1378 25 11
137¢ 25 |11
G 1 13m0 25 | 11 G
137F 25| 11
1374 25 I n i
1374 25 |1 3
1378 25 |11 g
—— _— =
SUPPORTING |NFORMATION 144AJ IC 2 Al
B
H CATEGORY NO. H ——
li z INTEGRATED CIRCUIT 1848l
: CODE > FC203 CIRCUIT PACK )]
P ; {2) | cps-FC203 s |
H SHEET 8 i
OMLY ACCEPTABLE SERIES [TBELL TELEPHONE LABORATORIES T‘== ;
e S5
o 1 2 | I | 5 6 I 8 | 9




(4] L | 1 | 2 | 3 | 4 | w 5 > ] | 7 | = 8 | F)
= o % = (SEE NOTE 6)
2 . %2 s = 2 g < g £ s
— - -] - o a - o w w
— N - ) [T - - o~
o 3 el of 2 8 o s 8 & =
A 26| LRs 20| Lre A
‘e ic4 . 1c7
] LRz |12 W f10 ]| LR P Re |10 R3S ]12 |
15 i Ic5 P | 1c7 1c3 IC3
‘ L
— L20] tre L=
. 2 LR2 & -
1c10 r
=z ENBE ENZB1
- : o | %
13
B —3) g : B
2 & g & e g el . 2l 5| & & 8 2| & ¢
A0B o8 gh A0A BOA DOA IDAVO DOC 12L201 & -
1c4 1C3 1¢6 110 c10 1c7 1c4 167 1C6 - |
137H 137H 1376 137H 137H 13TH 1374 157H 1376
e B B H [4 B A F B G LR1 |
X 1¢10
| o o - o n o o & -
- m "l: - 27 LR6 - s - LRS
c I C TEIZL10 — ) ice 1c3 3[ & 3' &
18]
goB
| 19) 1C5
137C
8 GOFF
= b b olsle=[ ‘..le. * T
B8 008 CLRO
= Ic4 1c3 1c7 - -
137H 137H 13TH ° o
D A A D D
(@] e -
8 S 2 g =
3 & > ) © >
T Lico 9 . —>
- 1ZL1 T 1212 0 ACTP
hinl FSREG 1183 F.'Eggc FSREG FSREG
1c8 4 1¢9 109
L 1370 e 1370 1370 1370
£ _21 | B 15 ) A B A £
o o [--} [ - [ [=] -] [ o~
o o o - - Il el —
TCL18.221 TCL1Z.281
] I
Taon P2 P |
F gl = <« N 2 F
pg0 ID81A LR1 gacTo
167 167 1c9 14
137H 15TH 13TH
c E c
B = 8 ) =
R |2 N 9 Iig
1c7 2z " TCI081 Lu
G ¢ G
c 17L101 10PO
_.'H___w IC6 IC6
300007 02 9% 16
>_—|(_—| o~ - L2
€ 3000 -
—— pF = .
4 3 (-] (=]
L je——— 3 - g 8 N
3000pF 26| Lrs - ~ =
o s ] 2
% 3 - S 8 = e & 2A1>
H 3 o B 8 g B "
g 8 g g g g
i 3 2 g 3 _
' = FC203 CIRCUIT PACK ' 5
i (@) | cps-Fc203
f SHEET 9
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0 1 2 4 5 6 7 8 9
w1 ! | l l L
(SEE NOTE 6)
A COMPONENT L1ST
INTEGRATED CIRCUIT
& Loc 101 102 1c3 Ica Ich 1c7 18 1c9 1c10 Loc
CODE 137F CNOTE 1) 137F (NOTE 1) 137H 1374 1376 137H 1370 1370 1374 CODE
—  Eem ELEM
0 DESIG SH LOC DESIG SH LOC DESIG SH LOC DESIG SH LOC DESIG SH LOC DESIG SH LOC DESIG SH LOC DESIE SH LOC DESIG SH LOC DESIG SH LOC 10
A gL19.220 8F7 L2290 8Fe 008 801 808 800 g8 gcs L1z1 8E8 DOA 583 12L2 8E3 8CTP 8Eb BOC 884 A
B §L1Z.200 erFe 7L19.220 8F9 coB 881 a0B 880 Lig1 807 poc 885 7L BE2 m 8ES 804 883 B
c ENZBY 889 gACTO 8Fb 17L10% 864 g0 8F2 ROA 882 ¢
B D ENG 889 AcTY 8E4 I0P1 afa CLRO am 0
£ COA 882 ACTO 8E4 10PO 865 091A 8c3 E
F gACTO 8F5 IDgVO 884 #01 888 F
5 120201 885 G
H ;m 881 H
CAPACITOR
DESIG CODE
[3] C1-C3 B0 A 2000 PY
[ o4
NOTES:
1. A CAPACITUR CHIP (801 A, 3000 Pf) IS BONDED
= ON EACH SIDE OF THE 137 F SIC.
SYMBOL
s cH
D +3 1538 —
1
— mz10
8
] A SHFTO p——
..—‘—5. Bl 1zL1081 ..Z_,._..
— 1wgro 1opol2—
E L 100 —
20 py gacTol>—
2 10gv11 zactoF—
—28 sa0ao g8, 220 —
—23{ cavso 1220 P—
7 4
F ——i 800 wiz. 00—
—Ll enaso 1. 220P—
—L Enzso J
BATTERY AKD GROUND TERMINA
FOR THIS CIRCUIT MODULE:
G T BAT | GRD
CODE TERN | TERM
137C 25 | 11
1370 25 | 1
137F 25 I n
SPECIAL MANUFACTURING REFERENCES 137H 25 1)
CATEGORY NO. 137% 2 1N
w0
CONTROLLING ORAHING FC200 SUPPORTING INFORMATION ZA
H CIRCUIT PACK CODE FC200 CATEGORY NO. ]
‘ INTEGRATED CIRCUIT
i e 1534 FC203 CIRCUIT PACK :
i - | cps-re203
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CIRCUIT DESCRIPTION

A, FUNCTION

CM 153A IS USED IN THE CONVERSION BETWEEM LIPOLAR SIGNALS

ON THE 3A CC I/8 DATA LINES AND LOGIC-LEVEL SIGNALS REQUIRED
BY PERIPHERAL UNIT CONTROLLER CIRCUITS (SUCH AS THE TTY
CONTROLLEP) .

B. DETAILED DESCRIPTION

LEADS HAVING DESIGNATIONS THAT END IN 1 ARE HIGH WHEN ACTIVE,
OR IN THE ONE STATE. LEADS HAVING DESIGNATIONS THAT END IN
ARE LOW WHEN ACTIVE, OR IN THE ONE STATE, FLIP-FLOPS ARE SET
TO THE ONE STATE ANO CLEARED TO THE ZERD STATE.

BIPOLAR TO LOGIC LEVEL CONVERSION

THE CONTROLLER-RECEIVED DATA LINE IS TRANSFORMER-COUPLED TO

CM 153A ON LEADS A1 AND B1 FROM CCO, AND C1 AND D1 FROM CC1,
THE DATA IS OR'ED BY GATES AOA AND COA AT TCIZL10, AND BY GATES
BOA AND DON AT TCIZL20, THE RELATIONSHIP HETWEEN THE BIPOLAR
DATA, THE INPUT TO CM 153A, AND ITS LOGIC-LEVEL DATA (IDO) AND
TIMING (SHFTO) OUTPUT SIGNALS, IS SHUWN IN FIG. 1, THE LOGIC
STATE OF THE BIPOLAR DATA BIT IS DETERMINED BY THE ORDER OF ITS
POSITIVE AND NEGATIVE EXCURSIONS, A LOGICAL ONE IS A POSITIVE
I0BE FOLLOWED BY A NEGATIVE LOBE. A LOGICAL ZERO IS A NEGATIVE
LOBC FOLLOMWED BY A POSITIVE LOBE, CLIPPING CIRCUITS, WHICH ARE
PART OF GATES TO WHICH THE A1, B1, C1, AND D! INPUTS CONNECT,
LIMIT THE NEGATIVE EXCURSION AT THIS POINT, AND PREVENT RECOVERY
PROBLEMS IN THESE GATES,

THE INPUT DATA LEAD (IDO) IS SET AT THE LEADING EDGE OF THE FIRST
LOBE, THE TIMING SIGNAL IS THE TRAILING EDGE OF SHFTO WHICH OCCURS
AT THE TRAILING EDGE OF THE SECCND LOBE. THUS, THE CONTROLLER IS
SIGNALED TO SAMPLE THE INCOMING DATA IN THE CENTER OF THE BIT
PERIOD WHE THE DATA LEAD IS STABLE, CARE HAS BEEN TAKEN TD
MINIMIZE THE NUMBER OF GATES THAT CONTROL THE IDO AND SHFTO LEADS
IN ORDER THAT VARIATIONS IN GATE DELAYS WILL NOT DESTROY THE
RELATIONSH|P BETWEEN THOTC SIGNALS, MOMINAL TIMES FOR THE 3A CC
SERIAL I/@ DATA ARE A 150-%S BIT INTERVAL WITH 37,5-NS LOBES,

THE SHFTO LEAD IS CONTROLLED BY GATES AOB, BOB, COB, AND DOB,

AND FLIP-FLOPS IZL1 AND IZL2, INITIALLY, ’NONE OF THE GATES ARE
ACTIVE AND BOTH FLIP-FLOPS ARE IN THE CLEARED STATE SO THAT
SHFTO IS HIGH, |F INH2I0 AND INH@IO ARE NOT ACTIVE, THE FIRST
LOBE OF THE INPUT DATA BIT WILL ACTIVATE OME OF THE GATES

( DEPENDING ON WHETHER THE BIT 1S A ONE OR ZERO AND IF IT IS FROM
CCO OR CC1) AND PULL SHFTO L"W, THE FIRST LOBE WILL ALSO
ACTIVATE ONE OF THE GATES FORMING TCIZL10 OR TCIZL20 WHICH WILL
SET ONE OF THE FLIP-FLOPS, IZL1 OR IZL2, DEPENDING ON CONDITIONS
PREVIOUSLY DESCRIBED, THE PURPOSE OF THESE FLIP-FLCPS IS TO HOLD
SHFTO LOW DURING ANY GAP THAT MIGHT BE PRESONT BETWEEN THE FIRST
AND SECOND LOBES AND TO PREVENT THE SECOND LOBE FROM CHANGING
THE STATE OF THE DATA FLIP-FLOP (ID),

WHEN THE SECOND LOBE OF THE INCOMING DATA BIT IS ACTIVE THE MATE
OF THE GATE ACTIVATED BY THE FIRST LOBE WILL BE ACTIVE, AND IT WiLL
ALSO HOLD SHFTO LOW (AOBMBO‘B&REMTESASRRECOBMM)
THIS LOBE WILL ALSO SET THE FLIP-FLOP (IZL1 OR IZL2) THAT WAS NOT
SET BY THE FIRST LOBE, WHEN THE SECOND FLIP-FLOP IS SET, IT

INHIBITS THE PATH BY WHICH THE FIRST FLIP-FLOP HELD SHFTO TO GROUND ,

WHEN THE FIRST LORE 1S OVER CHLY THE GATE ACTIVATED BY THE
SECOND LOBE HOLDS SHFTO LOMW,

HWITH BOTH FLIP-FLOPS SET, THE INPUT TO CLRO FROM £1 IS HIGH,
THE OTHER INPUTS TO CLRO, FCIZL10, AND TCIZL20 ARE CONTROLLED BY
THE DATA LOBES. WHEN THE FIRST LOBE IS GONE, ONLY THE SECOND
LOBE CONTROLS CLRO, WHEN THE SECOND LOBE EXJQIEES THE GATE
HOLDING SHFTO |S DISABLED AND SHFTO WILL GO HIGH, CLRO WILL

GO LOW AT THIS TIME AND CLEAR BOTH FLOP-FLOPS, CLRO LOW ALSO
BLOCKS THE IZL17 AND IZL2 CONNECTION TO SHFTO SO THAT FALSE
SIGNALS CAMNOT OCCUR ON THIS LEAD AS THE FLIP-FLOPS CHANGE FROM
THE 11 TO THE 00 STATE.

LEAD IDO |5 CONTROLLED BY THE ID FLIP-FLOP, ID RETAINS THE LAST
INCOMING DATA STATE UNTIL IT IS UPDATED BY THE FIRST LOBE OF A
NEW DATA BIT, |F THE NEW DATA BIT IS A ZERO, TCIZL10 WILL BE
ACTIVE FIRST AND DRIVE GATE IZL101 HIGH, TERMINALS 19 AND 23
ARE EXTERMALLY TIED TOGETHER SO THAT IDO1A HAS BOTH INPUTS HIGH,
IT SHOULD BE NOTED THAT IZL1 AND IZL2 ARE INITIATED FROM THE
CLEARED STATE AND THAT TCIZL10 SETS IZL1 BUT DOES NOT AFFECT
1z12, IDOTA WILL PULL TCID@1 LOW, WHICH WILL CLEAR ID AND DRIVE
IDO HiGH, TO ITS ZERD STATE, WHEN THE SECOND LOBE ISMTI\‘EFCR
THE ZERO DATA BIT, TCIZL20 WILL DRIVE IZL201 HIGH,

IZL1 WAS SET BY THE FIRST LOBE, IN ORDER TO PREVENT IZL201 h“l
CHANGING THE ID FLIP-FLOP,

|F THE INCOMING DATA BIT IS A ONE, TCIZL20 WILL BE !CTI\‘E FIRST,
120201 WILL BE HIGH WHILE IzL1 IS CLEARED, AND THE ID FLIP-FLOP
WILL BE SET, IDO WILL THUS BE LOW, WHICH IS THE ONE STATE, WHEN
THE SECOMD LOBE 1S ACTIVE FOR AN INCOMING ONE, TCIZL1D IS ACTIVE,
AND WILL DRIVE IZL101 HIGH, TCIZL20, HOWEVER, WILL HAVE SET Iile,
WHICH PREVENTS IDS1A FROM CHANGING ID.

LEADS ZACTO AND PACTO INDICATE WHICH, IF ANY, CC IS ACTIVELY.
COMMUNICATING WITH THE CONTROLLER, THE ACT FLIP-FLOP, FORMED
BY GATES ACTO AND ACT1, !S5 SET BY GATES BOC ON COC TO INDICATE
THAT ONE OF THE CC'S 1S SUPPLYING INPUT DATA. FLIP-FLOP arTP
IS SET BY BOC WHEN CCO IS ACTIVE, A IS CLEARED BY DOC WHEN

CC1 IS ACTIVE, THE ACT AND ACTP FLIP-FLOPS ARE COMBINED TO
ACTIVATE ZACTO WHEN CCO IS ACTIVE AND GACTD WHEN CC1 I5 ACTIVE,
BOTH THE ZACTO AND @ACTO ARE HIGH WHEN NEITHER CC 1S ACTIVE,

INHZIO AND INH@IO BLOCK INPUT DATA FROM CCO AND CC1 WHEN THEY
ARE ACTIVE,

LEAD IDPO WILL BE ACTIVE WHEN EITHER LOBE OF THE INPUT DATA BIT
IS PRESENT, IT CAN BE USED BY AN EXTERNAL CIRCUIT TO INDICATE
WHEN INCOMING DATA IS PRESENT, THE EXTERNAL CIRCUIT MUST HAVE
SUFFICIENT FILTERING TO HOLD WER ANY GAP BETWEEN LOBES.

INPUT ID@UT IS USED TO INITIALIZE THE IZL1 AND IZL2 TO THE 00
STATE, AND TO CLEAR THE ACT FLIP-FLOP, THIS SIGNAL MAY BE
ACTIVATED BY AN EXTERNAL CIRCUIT AT THE END OF A DATA COMMUNICATION,

LOGIC LEVEL TO BIPOLAR CONVERSION

THE 3A CC FOLLOWS THE DATA PORTION OF A COMMUNICATION TO A
PERIPHERAL UNIT WITH AN ALL-ZEROS BIT STREAM, THIS BIT STREAM
IS USED BY THE PERIPHERAL UNIT AS BIT TIMING FOR THE BIPOLAR DATA
SENT TO THE 3A CC,. THE 3A CC MAINTAINS THE ALL-ZEROS BIT STREAM
UNTIL IT RECEIVES A REPLY FROM THE PERIPERAL UNIT, OR UNTIL THE
MAXIMUM INTERVAL IN WHICH IT SHOULD RECEIVE A REPLY IS EXCEEDED,
THUS, FOR EACH OUTGOING BIT PERIOD, LEAD A1 |5 ACTIVE FOLLOWED
BY Bl ACTIVE, INPUTS ENZ@O AND EN@OO ARE ACTIVATED TO START THE
QUTPUT AND DIiRECT IT TO CCO OR CC1,

GATES ZL1P.2Z0 ANG ZL1Z.200 ARE TRANSFORMER-COUPLED TO THE OUTGOING
DATA LINE TO CCO. GATES BL10,2Z0 AND PL1Z.280 ARE TRANSFORMER-
COUPLED TO THE OUTGOING DATA LINE TO CC1, THESE GATES ARE HELD
HIGH WHEN THERE 1S MO INCOMING DATA OR WHEN THE ENABLE LEAD

(EN280, EN@DO) IS NOT ACTIVE,

THE RELATIONSHIP BETWEEN THE ALL-ZEROS INPUT DATA, THE LOGIC LEVEL
OUTGQING DATA LEAD, AND THE BIPOLAR OUTPUT DATA IS SHOWN IN FIG. 2.
THE LOGIC LEVEL OUTGOING DATA SIGNAL (BDO) IS TOGGLED INTO @DB PRIOR
TO THE BIT PERIOD. THE OUTPUT OF ODB IS COMBINED WITH THE TIMING
SIGNALS DERIVED FROM THE INCOMING DATA (TCIZL10 AND TCIZL20) TO
DETERMINE THE ORDER IN WHICH TCL18,2Z1 AND TCL1Z,281 WILL BE ACTIVE,
IF A ONE IS TO BE SENT, TCL1#,2Z1 WILL BE ACTIVE DURING THE FIRST
LOBE AND TCL1Z .21 WILL BC ACTIVE DURING THE SECOND LOBE, THE
REVERSE WILL BE TRUE TO OUTPUT A ZERO., THESE SIGNALS WILL BE INVERTED

BY THE Eﬂﬂ-a%ﬂ') OUTPUT GATES ZL10,2Z0 AND ZiL1Z.280 AND/OR $L10.220
AM) BL1Z.260,

A GATE IN cACH PAIR IS CONNECTED TO THE OPPOSITE END OF THE PRIMARY
OF A TRANSFORMER; EACH PAIR OF GATES IS PROVIDED WITH A TRANSFORMER,
THUS, THE ORDER IN WHICH THE GATES ARE ACTIVE DETERMINES THE
POLARITY OF THE PULSE AVAILABLE AT THE TRANSFORMER SECONDARY WINDING.
NOTE TUAT THE STATE OF THE #00 LEAD IS TOGGLED INTO 0DB BY BOC

(OR DOC) DURING THE BIT INTERVAL PRECEDING THAT IN WhiCH THE BIT IS
TRANSMITTED, INPUTS S@EDBO AND CPOBO ALLOW DIRECT SET AND CLEAR
OPERATIONS ON 808,

SYMBOL/LEAD
C, MNEMONICS
MHEMONIC LeFINITION
ACTP SET OR CL:-ARED TO DETERMINE WHICH INPUT PORT IS ACTIVE
ACTO,1 SET WHCW EITHER INPUT PORT IS ACTIVE
A1,B1 INPUTS FROM CCO

CLEAR 008 FF
c1,0 INPUTS FROM CC1
ENBEO ENABLE QUTPUT TO CCY
ENZBO ENABLE OUTPUT TO CCO
0 INCOMING DATA
IDgVI1 INCOMING DATA OVER, INPUT

INCOMING DATA PRESENT
171 INCOMING ZERO LOBE ONE - SET BY FIRST LOBE WHEN INPUT IS ZERO
172 INCOMING ZERO LOBE TWO - SET BY SECOND LOBZ WHEM INPUT IS ZERO
1D0 INCOMING DATA
PACTO CC1 1S ACTIVE
gos OUTGOING DATA
#00 QUTGOING DATA BIT
1,220 FIRST LOBE FOR A ONE, SECOND LOBE FOR A ZERO TO CC1
L1z ,.2e0 FIRST LOBE FOR A ZERO, SECOND LOBE FOR A ONE TO CC1
SHFTO SHIFT
S8080 SET 0DB FF
ZACTO CCO IS ACTIVE
ZL18,220 FIRST LOBE FOR A ONE, SECOND LOBE FOR A ZERO TO CCO
L1z,280 FIRST LOBE FOR A lERé, SECOND LOBE FOR A ONE TO CCO
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