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---------------

;;; 
05-16 Cl 

7 
05-17 Cl 
0!-19 Cl 

• ~5-l0 Cl 

0S-Zl Cl 
OS·2Z l Cl 

B 0~·24 z Cl 
05-25 l Cl 

05-27 Cl 
05-Za Cl 
0S-29 Cl 
0S-31 [1 

05-32 Cl 

• os-n c• 
0S-34 Cl 

C ---------------------
OE:SIG 
-------·----··----·-
ST-A Cl 
8T·R Cl 
SUf·A Cl 
i!UF-8 [1 

BllF-C c, 
D SUF--0 (1 

CT ;[-A Cl 
CTTC•B Ct 

mc-c Cl 
mc-o ' Cl 
SOSC·A z Cl 
SDSC-8 z Cl 

SPI-A Ct 
SPl·B Cl 
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SPl·C Cl 
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----------------
BT-A lfl 0,-11 
BT·B Ul 0~·16 
BUf-A 'J/1 IJS-31 
BUF-8 lll 05·29 

illf-C 3/l o5-Za 
BUF-0 ),4 0'5-~, 
OTC·A 4/l 0'5-ZZ 
me-a "l 1)5-21 
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CTTC-0 4/4 05-19 
SDSC-A 711 z 05-25 
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---------------
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0 1 2 3 4 5 6 7 9 

PART OF FS 1 
SEc~IAL F'ERIPHi:RAL IIT':RFACE 

A... 
A 

Sl!lBi:IL £LE612 o,:m!IAT Ill!! SYHBQULEAO DESlGN"1JQN 

1ffifl10fil DEFJNJTION .!!!!fl!!llli DEFINITIOff 

•5VB •5 VOLT POWER B\JS B ROO ADORES~ DEVICE TO RECEIVE Tr!E DATA ON 
Tit COIIIIOH PARA~LEl P'JS. ACTIVE LOW 

1\0:IO A0.Ne;4LEDGE INTERRUPT COl1IWIO. ACTIVE 

• LOW RSETDI RESET TI-E SP! 

ePHO BUFFE!lED PARITY HIGH !ll: RSHPOA RECOVERED C::HIFT PULSE 

B BPLO BUFFERED PARITY LOIi BIT. SCBIO STAPT COO!; BIT 1 B 
B<00-15>0 BUFFERED BUS Bl TS 00 ™ROUGH 15 SC8ZO START ~OOE BIT Z 

CLk CO!!ll)N PARAL\ El BUS SOUARE WAVE CLOD. S00 ADDRESSED OEv:CE TO SE.NO DATA TO T!-E SPI 
PIJl.sE TRAIN WITH bOO HS PERIOD ON THE CXJN/ION PARALLEL BU$, ACTIVE LOW 

ERO REQUEST TO THE sPI TO TRANS/II T AN ERROR SPERi SERIAL PARITY ~RROR REPLY 
START C00E IN THE CIJAAE1IT STIITUS REPLY 
TO TIE CC. LOW ACTIVE SPE1 SER I AL PAA' TV ERROR 

• GINFO C.,.TE 000 U!Hl111Al!OII BUS SSTO AOOR£SSE!l DEVl CE REOuESTEI!) TO C.,. TE A 
STATUS Rf!'l V OH THC COH/10M PARALLEL BIJS. 

GPRO REPLT f'l<OPI BT TO ACUOIILl:DGE THE RECEIPT ACTIVE LOii C C OF II r.PO RE~ST, ACTIVE LOW 
STOPBO STOP BUFFERED SIGNAL 

GPO REQUEST TO Br re GEHERATl: PARITY OVER 
THE STIITlsS R::PLY CURRENTLY RESIDING ON STRTRl STN<! REPLY 
THc COMON PARAL.LH. S.15 

SYHCO A SYNC>:RDN!ZING SIGNAL TO THE SPI IIH!CII 
GROB GROJND RHIJRII FOR •W POWER BUS B INOl CATES ThAT A OEVJCE HAS SENSED A 

CONJWIO ON THE PARALLEL SUS, ACT !VE LOW 
INF PHO CQIIIION PAAA1.LH BUS PARIT~ BIT (000> 

OVER THE & HJGH-ORDER O,.TA BITS. LOW : IIAITO A REL.JEST TO THE SPI TO W>IIT UNTIL TIE 
LOGICAi. OllE DEVICE W.S HAO TIHE TO ACT UPON A 

COIIIWIO BEFORE REIIOVING THAT COIIIIANO 
INFPLO COMJ~ PARALLEL BL'S PAAITY BIT <OOO> FRQl1 THE COflNO~ PARALLEL SUS, ACT IVE LOW 

D 
OVER nlr 3 LOII-OA.Dal OATA SITS, LOIi : D 
LOGICAL OIIE 101STO IOI START COOE 

IIIF<OC-15)0 COlll1011 PAAA:.LEl BUS BITS <00-15 l, LOW : 
LOGICAL 00 

INITO TDC IIHTIALIZl: COf!l'IAIIO, LOW ACTIVE 

INTPO C~-IIIJl:RRUPT FOR OFF-llllE BUFFER 
SERVI Clllr.. ACTIVE lOil 

11YINTAH 11Y IMTI:RRUl'T ,. LUTPIIT NEGATIVE LEAD TO 
ASSOC IAT£0 CC 

E 11Y!NTAP lff llnl:RRIJ'T A OUTPUT POSITIVE LEAO TO E 
ASSOCIATED CC 

11YINTBN Ir.' INTERRUPT B OUTPUT IIEGATIII': LEID TO 
OTIElltC 

11YIHTBP IIY I IITERRUPT B OUTPUT POSIT) V. LEAD TO 
OTHER CC 

11YRAN 11Y RECEl'JE A 1111'1/T NEGATIVE LEAD FROl1 
ASSOCIATED CC 

11YRAP IIY RECEIVE A INPUT POSITiVE LEAD FROII 

F 
ASSCCIATED CC F 

11YRBN 11Y 'IECEIVE B IIIPUT IIEGATJ'.E LEAD fROII 

• OTHER CC 

11YRBP 11Y RECE !VE 6 IIIPI/T POSITIVE lEAO FROII 
OTHER CC 

11YSAH 11Y SEIIII A OUTPUT IIEC.,.TIVE LEAO TO 
ASSOCIATED Ct 

11YSAP 11Y SEND A OUTPUT POSITIVE LEM> TO 
ASSCCIAJEO CC 

G 11YSBN IIY SEIIO B OUTPUT IIE&ATJVE LEM> TO OTHER G 
cc 

11YS8P 11Y SEIID 8 ruTl'UT POSITIVE WO TO OllER 

• cc 
Pll080 PAMLLEL LOAD JOB REGISTER 

RCO ADDRESS DEVI CE TO Rf CE IVE THE DA TA 011 
TIE COlll10ll P,AAL.LH BUS AlW INTERPRET 
THEl1 AS A COl'IIAIIO. LOIi ACTIVE 

a- TAPE DATA lONTROllER 
DWG SIZE ISSUE 

H 

CZ SAC 
Bell 1.ABORATORIES SD-1C904-01 BIAS 

0 1 2 3 4 5 b 7 
g IIUIIB)IIU.S.A. 

9 



0 l 2 3 4 s 6 7 g 

PART OF FS 1 
SSUAL PERJ PIERAl. IWT~RFACE 

A 
A 

SYMBOL NO. T ~YMBOL rw. 1 < CONT> SYMBOL NO. z SYMBOL NO_ 2 < CONT> 
---___ .,. _________ ------ --------·------------- -.. -------- - ----- ---- -------------

SERIAL PERIPHEAAL IHTE.RFACE - A SERIAL PERIPHERAl JNTERifACE - A SERIAL PER!Pl!ERAL INTERFAU_ - 8 SERJAL PERIFHERAL IMTEilFACE - 8 

EOPT HE" EOPT EtEtl 

DESIG LO( COO!: JOENT OPT OESIG LDC CODE li:\fllT OPT OES.tU 
EOPT HEIi EQl>T ELE!1 
LDC COOE !DENT OPT OESIG LDC CODE !DENT OPT 

! I-A 05-34 JllS A ~Pt-A 05-34 JkS ,. Sl'I-B 0')-Jl Jkt, A SPI-B 05-33 Jk6 A 

• -----·-----------·-- FS JNFO -·--·--···-·-----·-·-- --- CP INFO ·---- ---- -----------------FS INFO -------·--·--·-···-- ---· CT- llffO ---·- ----·--·------·- ··-- FS JNFO ---------------- ---- (P INFO ---· ------------------- FS INFO --------·-------·----- -·-- CP INFO •• ·-· 

B LEAD acll'I. LEAD !ER/I. LE'-£:• TERN. LEAD TERI!. B 

DES lG FUNC T!:Rll. Ol:STINATION NOTE IIOO tor. OESIG FUHC TERII. DES!lN~TlOH NOTE tlOO LDC DESI!'. FUN: TEfltl. OESTINATJO~ NOTE NOD LDC OESIG FUHC TBUI. DEST l NATlON NOTE 1'!00 LDC 

----------- --·------- ---------- --------
001 i1S01 3GZ 3/3,4/1 201 JVI 309 SC810 D 017 1/3 SCBOM ZG7 

019 PTORO JGI t,/4,(l)7/l •5'111 - :,oo 203 •SV SC820 0 115 1/3 SCBOZO ZG7 

•WS PWR 000 203 •'Y Ill. 31 l PilR 119 203 •SV SPE1 0 315 1/3 SPEl 1H7 
(2)7/1 

PWR 119 203 •W lNf 100 OT 010 Z/2, 3/1 INF100 ZGZ aPt-10 0 IOZ 111 BPllO 2GO STOP80 0 005 113 STOPBO 2GS 

8P",t0 l 104 1 /Z ~l'HO ZAO 313,411 BPLI) 0 107 1/1 !!PLO lG4 STRTIII l 21:7 113 STRTRJ 3A7 

!!PLO I 108 112 BPLO ZA• 4/4.\ll7/Z 8000 0 113 1/1, 1/J 8000 lG7 lulSTO l 309 113 ·101s ro lAl 

1/2, l/1 

• 8000 004 1/Z B000 2A9 (2)7/1 8010 0 014 1/1,113 8010 267 

B010 OG9 1 /2 B010 ZM 8020 0 100 111, 1/3 BOZO 266 

C BOZO IOS 112 BOZO 2A7 INF110 OT 109 ZIZ, 3/1 INf 110 ZGZ 8030 0 117 1/1, 1/3 8030 266 C 
313,4/1 

8030 007 1/Z B0!0 ZA6 4/4 B040 0 Olb 1 /1, 1 /3 80•0 ZG~ 

8040 309 1/Z BO•O ZAI, l /2, 3/1 8050 0 101 1/1, 113 8050 ZGS 

SOSO 300 112 BOSO ZAS (2)7/1 8060 0 001 1 /1 8060 2G• 

lNFIZO OT 207 ZIZ,>fl 111•120 ZGl 

801,0 107 112 B060 2AS 3/J,4/1 8070 0 104 111 8070 z.:;4 

8070 ooa 112 8070 ZA5 ~,,. 8030 0 ooa 111 80&0 2G3 

BO!O 014 1 /2 80&0 ZJ.3 1/2, 311 8090 0 313 1 /1 6090 ZG3 

(2)70 

8090 oc,~ 1/2 B090 V.J INF 130 OT 307 2 / 2 311 INF :30 2G1 8100 0 114 1/J 8100 2G2 

B100 ZCI 1/2 8100 2"2 3/l,411 8110 0 103 111 a11a lGZ 

B110 ,oa 112 B110 2AZ 4/4 8120 D 004 1 /1, 1/3 812(1 ZGZ 

D 
IIZ.311 D 

8120 003 1 /2 BIZO ZAl (2)7/l 8110 0 019 1 /1, J/3 B130 2G1 

8130 101 1 /2 8130 241 e1~0 0 018 1/1. 1/3 B140 ZGl 

8140 10, 1 / Z 8140 ZAI INF 140 OT 312 2/2, 311 INF140 2G1 8150 0 002 111, 1/3 BtsO ZGO 

l/l,4 • 1 

eno 002 J/2 81SO 2.AO .,. GROB GRl) OGO 203 GRD 

GINFO 106 113 GIMM 2M 112,3'1 GRD 2GD 203 GRO 

GPRO 101 211 GPRO 3AS (2)7/1 GRl) zoo 203 GRD 

JNFISO OT 212 Z/Z,3•1 INF ISO ZGO 

GPO I Z02 311 GPO 3Ab J/3,4I1 GR!) Jl9 203 GRD 

GROB GRO OGO 203 GRO 4/4, (2>711 IIIFPHO I 203 ! / 1 INFPI-IO ZAO 

GRO Z.GD Z03 GRO IP., 311 IIIFPLO I 20b 1 /1 INF PLO 2A3 

lNTPO 30Z 2/1 IIITPO 1M 

r.RO zoo Z03 GRO JNFOOC Z15 1 / 1 INFOOO ZA7 

E GAO ;19 203 GR:> NYINTAN 0 219 TO CONH CU P/"Y INTAP l'!YlNTAH 1GS l'IFOlO l14 1 / 1 JNFOIO ZA7 E 
INrPHO OT 203 Z/2, 3/3 IIIFPHO ZGO 20l llifOZC 211 1 / 1 1Nf020 2AI, 

I 112 KYINTAP 0 118 T1l CONN en P/l'IY lliTAH l'IYl!ITM' lG4 
ZOl 1Nf030 31Q 1/1 INF030 2A6 

INFPlO OT 301 2/?. 3/3 INFPLO ZG4 "YIHTBN 0 Zia TO toNN tU rI"Y IHT81' 11Yl~T8N 1G5 lllfOt,0 111> 111 INF040 2A5 

I 1 /2 202: IICFOS~ 214 111 INFllSO ZA5 

JMFOOO OT ZIS 212. 3/1 lMFOOO ZG9 
3/J,4/1 KYINT8P 0 317 TO co"" C~ T F/NYINTSN KYIN18P Ml~ 111;:c..0 zos 1/J INF060 ZA4 

l/Z, 3/1 zoz t~F070 304 1/1 IIIF070 l.A4 

(2)7/1 RSETDl 0 217 1/2, 1i3 RSHOI !GZ INFOtO 301 1 /1 INFoao ZA4 

lkFOlO OT 314 Z/2, 311 INFOIO zc;a RSHPOA I 100 112 RSHPOA 1"1 

3/3 lliFCl'lt 003 I I 1 INFO'IO ZA3 

1/2,3/1 SPERi 006 1/3 SPERi ZA9 IIIF 100 010 111 JNF100 ZAZ 

4/I, <2>711 !NFllO 109 1/1 I NF 110 ZA2. F 
F 

UFOZO 0 211 Z/2,J/3 INFOZO ZG7 JIIF1ZO 207 111 INFIZO ZA2. 

4/1 IIIF130 307 111 1NFl3C, ZA1 

• 1/2.3/1 1NF140 312 1/1 INF lt,0 ZAI 

<Z17/l 
JNF030 OT 310 Z/2,311 INf030 ZG6 lllf1SO 212 1/l INF ISO ZAO 

3/3,411 IIYRAII 311 TO CO!lll CkT P/KYAAP IIYRAJI 3AO 

1/Z,311 
Z02 

(2)7/1 KYRAP zn TO COMM Clll Pllll'RAII tlYAAP 3AO 

lllf040 0 116 ZIZ,31'} JlfF040 ZG6 202 

1/2,3/1 
4/1,(2)7/1 ftYRSI 20a TO CONN CkT P/KYR8P tlYR:311 3Ai 

202 

G 
I RFOSO 0 214 Z:IZ,l/3 INFOSO 2GS IIYR8P 303 TO CONN CkT P/KV!IBN KYRBP 3AO G 

Ill. 3/1 
20;? 

4/1,(2)711 tlYSAJI 0 118 TD CONN CU Pll'!VSAP JIYSAN lHO 

1NF060 OT zos ZIZ, 311 INF060 ZG9 202 

3/3,4/4 
PART OF FS 1 

• <2)7/2 KYSAP 0 21& TO CONN cu P/KYSIJI ftYSAP 3110 
SY"BOUSl 1 2 

I 1/2 zoz 
UF070 OT 304 Z/2,3/1 INF070 2G5 l'!YSBI' 0 219 TO CONN CllT PINYSl!P 11vss• 3H1 

313,414 
202 

<Zl7/Z tlYSBP' 0 314 TO toNN CU Pltl~SBN "YSBP 3111 

112,411 
202 

INFO&O OT 2011 Z/2,3/1 JNFO&O ZG3 P,I080 I 317 1/3 Pll080 ZAO 

3/3,4/1 RSITOI I 006 111 RSE-TT\1 3"'$ 

H 4/4 0 <Zl7/Z RSl90,,. 0 lOS 111. 1/3 RSl§>OA 2Gb TAPE DATA COIITROll.ER H 
I 1/2 

DWG SIZE ISSUE 

l'Jll'O,O- OT 305 ZIZ,311 I NFO'IO ZG3 SAC C2 
:. 

BELL LABORATORIES SD-1C904-01 81CA 

0 1 2 3 4 5 6 7 
! _,_U.LA. 
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IC 
SYMBOL !JO. 3 --------------

SERIAL PERIPHERAL UtTERFAtc - C 

EOPT ELE" 
OESlG LOC CODE !DEifi O,:,T 

• SPI-C 05-"32 JK7 
,. 

------··------------- fS INFO ···-·····-------··- • --· CP 

B LEAII TERI!. 
OES]G FUNC lER"- OESTI NA Tl Olf ltOTE IIOO 

----------
•5V8 PWR 000 Z03 •5V 

PWR l 19 203 •SV 
ACK JO 0 003 2/1.3/1 AC~IO 

il000 202 1/2 aoo0 
8010 201 1/2 8010 

• 8020 300 1 /2 BOZO 

8030 002 1/2 BOJO 
8040 101 1 /2 BO•O 

C 8050 100 1 /2 BCSO 

81ZO 301 1 /2 8120 
8130 30< 1 /Z 8130 
8140 001 1/Z 81•0 

8150 I 203 1/2 eno 
CLK 0 103 211.3/1 CLl 

<2>711 
ERO 117 2/1 ERO 

GINFD 0 013 1/1 G!llfO 
GROB GRO OGO 203 GRD 

D 
GRO ZGO ZOJ GRD 

GRD zoo Z03 GRO 
GRO 319 2C3 GRO 

INJlD D 314 211.311 IKITO 
4/1,(2)7/1 

PLI0811 0 11Z 1 ,z PLIOBO 
RCO 0 216 ZI 1. 3/1 RCO 

4/1, (Z)7/1 
ROO 0 ~07 Z/1. 311 ROO 

(2)7/1 

RSElnl 014 111 RSEil 

E 113 111 P.SET01 
PSHP0A 111 112 RSKP~A 

5(810 I 010 112 SCBIO 
scezo I 102 1 /2 SCBZO 
S00 0 011 ZI 1,311 soo 
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PART OF FS z 
BUS TERIIIH>TOR 

A A 
5YMBQU l EAQ DES I GH.\T I PN SY!li!llL" EAQ l!ESIG!lliTJQ!I 

.!lll.El!Olli QEF INJTIQN ~ Dffl~ITll!II 
•SVA ·S \/Ol T POWER BUS A SYNCO A SYUhi!ONIZIHC. SIGNAi. TO THE S?I WHICH 

lr.DICATES l".AT A OEVlu: HAS SE/iSE& A 
A0:10 ACkNOIILEOGE IIITERRUl'T CQ!IMl1i), ACTIVE COl1/WID 011 l~ F' .RAllEl eus. "C:IVE LOW 

LOW • WAITO A REOOl:ST iO THE SPI TO WAIT UliTll THE 
BACRO SfRlAl BIJfFER BUS CJ\RR'I PULSE INOICATING DEVI(£ ~ HAO TIKE TO ACT UPON A 

THAT THE ON·llNE ,I\CTIVEI OAT,' BUFFER CC~u iCFC;: REIIO\I I NG lHA T Cllfl."#10 
B HAS BEEN ElTl-lER FlllEO OR {~PT.,,D, FROII 1Hc (o,t•O~ PARALLEL aus. ,-er IVE LOW 8 ACTIVE LOW 

BAlbCRO SERIAL BUFFER BUS 16 BIT CARRY PULSE 
INOICATIIIG THAT A lc·BIT WORD 1111S BEEN 
TRANSFERRED SETWEEH THE OU llNE OATA 
BUFFER ANO THE OE\IICE CONNHTED TO Jl, 
ACTIVE LOW 

BCLK SERll'<L BUFFER BUS CLOCl'.·SOUAAE WAVE 
PUl SE TRAIN 111 TH 600 HS PERIOD 

• BOFLO SERIAL BUFFER BUS 0\/ERHOW INDICATION, 
ACTIVE LOW 

( C 
BSHPO SERIAL BUFFER SUS OATA Sl>IFT PULSE, 

,-cnve LOl,i 

CLI<. COIIHOH PARALLEL BUS SOUAAE WAVE ClOCI<. 
PULSE TRADII WITH 600 NS PERIOD 

CLKRO ClOC~ HOLDING REC-.lSTER 

ERO REQUEST TC THE SP! TO TRANS~! T All ERROR 
START CODE IN THE ClJ/IRENT STATUS REPLY 
10 THE CC. ACTIVE LOW 

D FILLO SERIAL BUFFER BUS F Ill OPERATION 
D REOUEST, ACTIVE lOW 

G081 Gt. i E OIITO 8tJS 

GPRO REPL V FROII ST TO AClCIIOIILcO<>: THE RECEIPT 
OF A GPO REOUEST, LOW ACTI\I: 

GPO REOUEST TO BT TO GENERATE P"1ITY OVER 
STATllS REPlY CURRENTLY RESIDING ON THE 
COPIPION PAR/ aLF.l BUS 

GROA GROUND RETURN fOA • 5V POWER BUS A 

E 180(0·5)1 l NTERIIAl BUFFERED BUS LEl,OS BITS 00 
E THROUGH 05 

INFPHO COIIPION PARALLEL BUS PARITY illl <ODD> 
OVEI< THE $ HlGH·OROER DATA BITS, lOW : 
lOGJ CAL Ill£ 
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lOGI CAL ONE 

F JNITO TOC INJTIM.IZE COIIIIAHD, lOW ACTIVE F 
INTPO CC·IIITERRll'T FOR OFF·LIHI: BUFFER • SERVI Cl NG. ACT JVE LOW 

RCO ACORESS DEVI CE TO RECE JVE THE DATA ON 
Tt!E CO!IIIOH PARAllEl BUS AHO I ~TERPRET 
THEN AS A COHIWID, UlW ACTIVE 

ROO AOORESSED DEVI CE TO RECE 1VE THE OATA ON 
THE COIV10N PAAAl.lEl SUS. ACllVE LOW 

SDINO SERl,.L BUFFER iiUS DATA INPUT TO THE 

G BUFFER UNIT, UM : lOGI CAL ONE 
G 

SDOTO SERIAl BUFfER BUS DATA OUTPUT FROII THE 
BUFFER UNIT. LOW : LOGI CAI. OIIE 

• S00 ADDRESSED DEVICE TO SEND OATA TO TIE SPI 
ON COMON PARALLEL BUS. ACT IVE LOW 

SSTO ADDRESSED DEVI CE REOUESTED TO GATE A 
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ACTIVE LOIi 
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PART OF FS 3 
BUFFER 

A-
A 

S!l!!IIIL lLfAD Cf!il ti!JAI l!lfi SYl!li!lL lLf~ llE:iHi!l!'lll!I SVl!SIILILE!lll DESHi!!~l 111!1 

.l!!!Em2!fil m;erNlllON l!Hf.!1lllli l!Efl!il!lllll ~ Df•l!IIl!211 

•5VA •S VOLT PnwER BUS A 
INFPLO COMON P'-'W..LEL IIUS PAAITV BIT <ODO> STF ILLO FJU OPERATION IN PROGRESS STATUS 

•5118 • S VOLT POIIER 6\JS B OYER n!E £ LCW-OROER Of< A 8 ns. LOI( : IIIDICAT!ON, ACTIVE LOIi 

• LOG I CAL Oll"E 
-17 .zov INPUT TO BUFFER VOLTAGE PEGULAlCF. STUFFO OECOOEO OFF-LINE EUFFER STUFF CO/W.NO, 

INF<00-15>0 CO"l1011 Plw'· LH BU" BITS 100-15>. LOW : ACTIVE LOW 
ACJt I 0 ACKNOl,lcOGE llllERRUPT COIIIIAHD, ACl I\" Lo:;Jc;.i 0~~ 

B LOIi SMB1 DEw:c~9 BUFFER SW I Wl COIIIIAHD, ACT IVE 8 
INITO lOC 11111:Atl?i: tOIIIWIO. LOIi ACTIVE HI&! 

SACRO SERl-'l BUFFER BUS CARRY PULSE INDICATING 
TMAT THE ON-Ll~E CACTIVEI OAT,'. BUFFER INTPO (C-lliTERR!.Fl i'M DFF-t !IIE 81.JFfER SVN(O A SYNCl\1RON!2ING SIGNAL TO THE SPI WHICH 
HAS BE.Ell E ITHEP. FILLED Oil EIIPTJ "0, SERVICJX(;, AtllVE LOll 11©1 C.,,.cS THAT A DEVI CE HAS SEIISEO A 

ACTIVE LOIi ~ ON THE PARAllEL BUS. °"TJVE LOIi 
1168(1 H, BIT IAAAY ?11L<;E IN!>l1:ATIHG THAT A 

8A16CRO SERl-'L BUFFER 8\/S 16 SIT (AAl;y PULSE 11>-BI T liOi<O .V.S 9eEH iRA.IISfERRED BETall JG.SEO! TOGGLE THE FIRST HEPIENl OF !HE OFF-lllllE 
INDICATING THAT A 16-BIT WORD f\,l<S BEEN HIE OFF-dtJE llUfFER "1iD THE INTERIIEOU.Tc BUFFEJI Sl:OUENCER C>V,ill OH -' HIGH TO LOW 
TRANSFERRED Bl:TMEfll THE ON-LINE DAT-' fR;.l;,fER Rc.:.JSTER, ACJIVE Hll".I! TAAXS!l!ON 

• SUFFER Al-ID THE: DEVI CE CONNECTED TO IT • 
ACTIVE LOW LDDO SERIAL !JAJI, IIIPUT TO THE OFF-LINE &UFfER UNLOADO lkHIS!l PAR-'LlEL PARITY CHECKING WHILE 

FRON TI,E 111:EAAl:OIATE TRAIIS:ER REGISlER. UNlOA!)ING THE IIITERMEDIAlE TIWISFER 

&CLlr. SERl,',L BUFFER BUS CLOO. - SDUARE WAVE LOW = L(X;I CAI. I REGJSTUI Ol!TO THE COl1/IOII PAAAl.t.EL BUS. C 
C PULSE TAAIN WITH 600 NS PERJOC, ACT!Vc LO• 

LDITRl L0.-0 T~ IMTER~EOIATE TAANSFER REGISTER 
8Llr.. CSR! INHIBIT THE CLEAAING Of TH: BUFF-ER RE...OY FR.(!!< Tl-€ {l)llm:!I, PARALLH BVa ON A HIQI MAITO A RE:x.EST TO THE SP I TO W.I T UHTI L THE 

fl.AG TO LO.. TRA11S1T JON OE\lc.: M= AAD TIIIE 10 ACT UPO~ ,', 
CO~\D SHORE REflOVING THAT COl\ll-'ND 

&OFLO SERIAL BUFFER SUS OVERFLOW IIIDICATION, LDPCkO~ LO-~ OPERATION PAAITV CHECK ~LAY, FR!N TtE COMMON PARAL~El BUS, ACTIVE LOW 

ACTIVE LOIi ArTIVE LO.;. GUA!IAll'TEES Tflf<T , PARALL:l 
PkqJTy EP,Rt?O IS REPORTEl' IN THE lACTO 1014-BIT 8UF1 IS ON-LINE tACTlVEl, 

BRO OFF-LINE BUHEJI READY FOR SERVll.'ING FOLLOWIHS STAll'S REPLY ACTIVE LOW 
FLAG, ACTIVE LCM 

LOAOO Ell.'J1LES T>lE LOADING OF Tl-1<: PAAALLEL 
BSHPO SERIAL BUHER BUS OATA SHlfl l"UtSE, PAR) n ens PHO Tlif lllTE~OIATE 

ACTI~ LOW TRAIISF-c'R ilf.GISffR fROII THE COIVIOII 

D 
PARALLEL 3'..S D 

BUSYO BUFFER 9\JSV - OfF-llllf ~JfHR SEOUENCf 
Ill PflOC,«ESS, ACTIVE LOIi MST-'1 SUFiER P'~l'al R!'SH. ACTIVE HI GI! 

C.BRl DECODEIJ CLEAR !IUf-fER 11£,0Y FLAG COHIWID, OHCL~l tlO().. ne '"'F-llNE iitlfii'fl .AID ! TS 
ACTIVE HIGH ASSOCIATED COUIITER 011 A HIGII TO ~OIi 

TRA.~Sll lOII 
C.STC1 CLEAR THE STUFF COUNTER, ACTIVE HIGH 

C/NLCLKO no~ TH!: OX-LINE BIJFH:R AND ITS 
CLC01 CLEAR Tl!£ cou11r:R ASSOCIATED WITH AS>OU•TEO toll!HER 011 ~LOIi TO Hl(;H 

10Z4-81T SUFO, ACT 1\/E HIGH TIWISITIDN 

tlCll CLEAR THE to\JIIIER ASSOCIATED 111TH PEl PAAAU.fl ?'1..<ll TY Er .ROR, AC Tl VE HI Gil 
IOZ4-Bl1 BUFl, ACTIVE HIGH 

E PN43 -44 VOLT P~ FIIOII TDC POWER SW!TCH TO E 
CLK CXlllllON PARALLE, BUS SQUARE IIA\IE nOCI( lilJF CIRQJJT <SIJPPLIED FIia.i ·41.VAl 

f'IJLSE TRAIN Ill TH 600 NS PEIIIOO 
PPEHO PAAAlcrl J>.t,!IITl EP.ROR IN r,E HIGH OROER 

CLKITRO SERIA.l¥ S!HH THE INTER>IEOIATE TRANSFER BITS t)UPtr«; !TR REGISTRAHON, ACTIV!: :OIi 
REGISTER ON TIE TR/,ILJIIG EOG£ Of A 
LOW-GOING PULS: PPELO PAAALLH PAAITY EP.ROR Ill TME LOIi ~ 

SITS MIii,; IT'R RfGISTAAT!O~. ACTIVE LCV 
CV.Fill 1 DECOOEO ON-LIN£ BUFFER fill MINTEIWiCE 

{QMANO, ACT IVE LOIi RCO ,t.OORESS DEVICE TO REC€1Vf THE DATA ot, 
THE COll/tON PAR--tlH BUS ANO INTERPRET 

ENOTO ENA8LE DAT.I. TRANSFER - GATE THE TllE" AS A tOMAAO, LOIi AOI\IE 
IIITERNEOIATE TfWISFER RfGlS"TER OkTO THE 
COII/I01' PAR-'LLH BUS, ACT I VE LOW ROO A:lORESSE'O DEV I CE TO RE tE I VE THE DAT A Ill f 

F TtE CO!IPIOII PAAAI.LEL BUS. .CTIVE LOIi 
ERO REOIJEST TO THE SP I TO TRANSlll l All ERROR 

• START COO£. 11, THE CURRENT ST-'T\IS REPLY SDINO SEIUAL eUfFER - ·s DATA !11?'.:T TO THE 
lO THE CC, LOW ACTIVE BUFFER UHIT, L~. : LO!ilu.t DltE 

FILLO SERIAL SUFFE.11 BUS fill OPERATION SOI TRO SERIAL DAtA 111?\/T TO l!llERl!EDIATE 
REQUEST. ACTl\oE LOIi TRANSFER fiEGISTER FROII THE OFF-ll ME 

BUFFER. ttlo : tOGI c.M. I 
GPRO REPLY FROII Bt TO Atl(NOWLEDGE Tll'= RECEIPT 

OF A GPO REOuEST. LOIi ACTIVE SDDTO SERIAl. SUFFER SUS O,.TA OUTI'IJT FROII TtE 
BUHER UNIT, lil\l = LOGICAl ONE 

GPO REOtJEST TO iii TO Gc-i.ERATE FAA! H OVER 
THE STATUS ilEPLY CUAA£MTLY RESIDING ON S00 ADORtSSE!l OEVI U: TO SEND CATA TD Tl'£ SPI 

G THE COl1NON PA.flAllEt BUS OH THE ~~ PARAlLEl 81JS. ACTIVE LOIi G 

GRDA GROUND BUS A Sl'IFTl IUERIIEOIATE TIWISfER P.EGISTER SERIAL 
SH I FT l!QOE. At Tl VE HI liH 

• GROB GROUND BUS B 
SSTO ADORESSED lleVICE REOUESTEO TO GATE A 
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1. r,UU!Al 11.fO!l'l~TIOl'f 

TH[ RI.HER UIIIT (DLF) IS A TEMPORAR'I SERIAL l'EMORV OEVICL 
HJII !ILlf'FERINC DATA TAANSFERS BEl\<EW 11£ JArc /IN) SERIAL 
DEVICES OJI M TOC COIMlll PARI.UEL BUS. r,tf' !S ESSU:l I All' 
BIJILT A'lOIMIO TWO 1024-1!11 sion '!EGI~ (8\.f0.P.tFT), 
MHICl1 '·"" ~MHTA;N[i) Ill CJ>POSll'E 611T su,-c'IABll ~LINE/ 
OH·ll1£ S:ATES. Mi OIHIIIE Bt.f'fER IS TH."• SHIH REGISTER 
WHI Cl! IS CONtl!'.C'lCO TC Tt< $Elli ~L 3'ff£R m.6 PRESEtlfl V SERV­
IIIC n-f CAPTRIQG~ TAP[ TilANSI-O,rr CONT1WLLEP lr.TTC). AN rn-­
lll4 C'.H[P IS TH,\T ~lfl R(GIST!R i;mr~ ·:. r1i1,11:cTEO IN-
DI REcn V {TlflOOGH ~ SfRIAl/~1£\LLEl COl:.ClliER) TO Ti£ C()I.. 
IIOH PARAlLU 81.6 A141 IIAV 8£ 5£q,JICEO I\Y TH£ ,Ac.:. THE OIJol.L 
b<lff'ER SlRUCTURE OESCIU6£0 ALl.JII,'$ Tl£ ,ace lf SERV!<l. 
THE IFF - LlNf. euFFifl AT tTS CON'lllflEJICE UHL£ A CTTC/ 
Ol+-LII£ 81..FTER SCRIAL C<!IMRSATION P~l'i!>SES Al THE CTlC 
DATA RATE. H£ ON-LINfl0ff-LINE 8LfFE!I ,TAlUS S.11 tCHES ~T 
TH[ COl'PlFTION Of EACH 1024-0IT DATA TlW£J:(R ON Tl£ SERIAL 
81.6, TAAl.sPAREllT\.Y PROVIDI~ Tl£ enc Ill TH t. FR!SH BLff[R 
WHILE FLAGG,1.C AN Df'F-llN< lll.f'FER SERVICE REO•~Sl, Bl#' IU­
CL•AlES FEATURfi roq 111.\;.,l'El!RING VAIUA8Li LEIICTh DATIi 6l()CIIS 
I H 16-81 T IIIRI I h"'ROIEIIT'S, 

T~ 81.f' flHTIOllt.\ PAllTITION OIRECTlV CORP.£SP0t,DS TO TK 
Plfl'SllAt Pl,ITTITION Of Tl-£ rlltl'UIT OOTO FOUR bOt,IUI:>. AS 
:,IOIN IH CUl'POSIT( 011.GRII~ 1. 111.f'-A (J, •n' llill~ACES Ill f'l 
TII. ciwa: PAIULl fl QIJS ~'IC PERfO°.hs tll.f' M.C:S"SS All!) COl<­
l'~J(; Oftl'OIIIC. '3•~-C (.J,12) OR(IVl0£S 1~ SERIALIP,\ijAll[L 
rDf,/£~tC~ 'Al',\'.lll I TY l<ECt!>SAR1 ti) TRM6f'E:l NITA Bfl',1(£1, tit[ 
CIIM'OI, p,\AAI.LH fflf, Al<l Ti£ 1(12~-nir s1ur • llEG• :rrns LO­
CATTO ON 91,-.0 (HH). Blf'·C .USO 11.icur,r; PARITY Ci£O<IIIG 
M.0 GEHERAllON Cl~ClllfS. Otf-6 (JK1') PfRMllMS THE S,c.-
01.UTII.C IIIVOl VE[; 111' SlHRII!: 01\lA T~()l.£1' THE OLEFER. 

2. t£1,t.AAL .)(5(,UP110lj 

2. 1 ADIJ11£:iS :-t.C U!l,C. 

Olj' ?ES10£S ,,5 A PERIPf«RAL flEVICE ON ttf: COH.''IN viRAltll 
816 rM ~'lltrH 'K rOMMLIOCATlt.NS PROTOCOi. IIM, !Jt•N ;;<SCRl~O 
Iii rs 1 Al.I) rs 2. &IE ,s ASSIGNED C£Vh~( coor ,,. 1,:< Ai'-
P(ARAU:( c.-nus Di:VICE COOc DN TIE SIX tn.-OllOER BlS ;e,,... 
FORMAllG:I ~EADS, ACCO'f'ANYING AN ACTIVI: \: DUS comRCl lEA."'. 
AIXJIIE!.5£S ttir- AIC> ENAS..l"S T!I. DfCOOl l«i a COlfJANO 11,f<>R,, • 
110N ON Th"' TUI HIGli-OROCq SUS lt.r~TIO'l l!AOS. OlrE 
SELECTED E,l.•f ll\f'tl£S IITTO All AOIRESSED s·11rE. n11;111Nr. IT­
sur Oil fo F,:c!Ttt.R Pr,11•tLEl b'IS COltlUIIICA11011. BlJ" IS 0€-
5£LECT£D Ul'OII TK REC~I-TIOtl Of AN RC SIGrlAI ACCQoll'A.'IIEtJ BY 
OMR THAii /',, '' 0£VICC :00£. 

2.2 r014MANJ DCCOOllC 

C00£0 CIMWlll IJ.l'O'IMATION IS I\ROUGHT II/TC Ttt CitlMrll u£· 
rOO£R ON Tlf' TMl\f( HIC1(51 Ol!O(R Rl6 INr'.llir,~\TIUt-1 LEA05. 
r..e [l((ot[R R£9'0NCS 8V ~IVING CONTRt'l ClllCU!YS WHICH l'l~-
FOR!I 00 IIIITIA1f lHE ACTh)N !J>CClfltO av Tl< C!,1£. 1Hf 
flGHl '•Bil COOf<; iOI.Llll; 

OCTAL COO£ (l!F1~-l'-f1S) ACT! Oil 

•· .... tu•.,. 0 

0 NII'. IND1CATES A STAil6 REOU:ST IIILL I0UO... 

ClEAAS TIE 1111 (IILf'ffR READ\') flAC, l!llltC\TII«. 
flt ,ACc HAS CIM'l.ll£0 SERVIC I t.c 11£ orr -LI l,E 
l!U'FER. (Tl-£ BR IS RAISED 10 RCOtcSt JACC SER­
~ICINc. CF T!I. Off-llllE WFTER.) 

2 LOADS Tl£ '-811 STATE RLGIST!R fROI PAl!ALLEL 
BUS LEADS 111'09 THROUGH lt.r12. 

} INITIATES AH 01.-llNE BlFFER Fill OPERAllotl. I\ 
r1u OPERA11011 CAUSES 11£ CATA Ol.Etc IN 1lf 01+­
LINC 81.ffER TO 8E STEPPED TO Tl~T SITTER'S OUT· 
Pt/T IF NOT ALREAII\' HERL 

A NOT USED. 

6 

7 

CLHR.l> Tl£ C<UlTER ASSOCIATED Ml TH Tl£ orr. 
ll IL 81.fFER. 

911 lCHES TIE 0IHINE/OFF-llNl STAlUS OF BlfO 
AICl 8\f'l. 

RESETS fllF CIRCUITS. BIi' ~HAINS IN AN 
AOQ!ESSED STATE. 

2 

2 

3 4 5 6 

PART OF FS 3 
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COMPOSITE DIAGRAM 9 
Gf'£!'AL lll'eflW,T!')I. I',') OESCJ;!?llfi!II Of OUHER 

TIE STATE C£&tST£" • • 11:SIGl.,"IC'l5 FCl.lO... Tl< f'IR,;T 
Tl<l'E( ~~ :Sf:: TC x..,_;:·• J!Ffu?c_f,~ C.H-UI,£ BtJ'FEQ OP£'tf,. 
1 ICJI.'. 

2. 5 llJrFER SUITCHINC 

r•.T~ ,. ' qr,CK 11,f()ll!ATIDII IS STEERfl} TO 01! F~ Tl£ 
PP(f'!:1;1 (\ <r;R BY KJLTIP\.EXER SIIITCHIIIG OIRECnv CO.'lROLLED 
BY HE STATE OF nE ACT f/r. lllfl'ER llllTIAllZATICtl 

7 

r<lllCCS ACT Ir.TO STATE SHOil: Ill FIGURE 1 (SHT e,GB) Ill TH B;JFII OFF -
L Ill[ AIIO BtJF1 00-llllE. CMITER CNTO (ASSOC IATEO WITH 1? STtH. • S:- .fr IJ'C:'l'-"UI CAUSfS TtC. MT/\ l)UEl.E 

l'lj ".-.£ 7:-'.!'< 6.f<:11 "Cl B! STE"PED TO TH>\1 
: HE~·3 &.r.<vi Ii' 'l:,; .r.,~10'( l~i:£. 

11 .f.1.C.C. C. .J:.CA:l !l'~TIOII IS 0£Tll.l0 BY A 
-~-u; o,.·.t '11::1\SFUI f<!OI l'£ Off-LIil. 81.FfER 
·o r.£ ,:.::::. 

1Q LO/.D. • .c-:.:, :,-'(i<,\TUV, IS OfFll.\£0 BY A 16-BIT 
::4• ., Tr.:.~, r.:o.· 11£ HCC 10 r,E O::F-LINE 
l'IEITR. 

9 ll(TIH. ll, ... "'413 TS &.E ASSEl!TIOH CF TI£ P•RALLEL 
£IS ilfit?.?.► .. u:> ;:'..T::. (;1,.'TT'O IS Ollf:IIIISE 
ASSERTEI? :" A F .. l!SE:l S.~ •LAG.) 

2.3 Cf'F•ll'E "!TrER ~=.t.• 0':5 

11£ 1a.""1'~;"1tt.-C "-;l.\ST~ i!!:Gl51£"! (!TR) PV!FOOMS 
Sf':141.'""'-lLEl :::r~:>;:;1:,-, II,~ :l,ITA TIIAl,.Sll)'l!i .£MEN 
,.._ (l'f •• 11.[ s• .. ·rF Z'{; ~ '"'-'· IN A l~O D"ER:.IION, 
n£ lTI! J.:t~5 !lo' ·c t~•u~ 1£ 0. fit: 16, O\'!ALLEL BUS 
IM"Ol:'1.!.11(7, .U.::S. ~.£ t.S FJ'i.-., SITS 4R- L~D(( lhT0 
AN f+l.101 U"- l•"' • f'!:1.1~-:t:::. ~1£ 'AF:.,LLEI LOADING Of 
TIE J,> a:•t,"lS II' '£Sf.:Mi "CA Sl:Ml (N TIIE JUS C.:>N­
-:i;~ Lf•t P~ (V:T! Nl "- • ICST J" All"'"«BSfO). PAAITY 
IP[:!> ►4.;1•.G O ~-E rr- :J.n\;"'S J.t.TCH T"f PArAll£L O,,TA 
PA~l .. · ·- nE: ~;1~~ ~::1r- f;'TS rt CHECK rc't 111S 
PA.;,T'( 1,1,,-v..;;:s. ~•~ r>£ xo..,r-!],:E tF " PARAllEL 
PA;:lh ~". 7~ ITT ('.fEiiS l SCTl~l SHIFT ►'COE 00 Tl£ 
16 QJ'j,l ;:r:; /,;>s :\ ,:,£. 11:11: T~ ~rr -Llt,r !IUHCll lllOER 
Cl"-P!:•.' r& T,<E S.:,').<1,;~ 01 S.,;'-f~ A COl.l!ITER 
A:.SOCll'"'~ kill'""£ ,;:-: •• 1\,£ D.=n'- SIGl:AlS .,.IE SEQUEIICER 
iair:; ., 'l,S '-..\~ ,.~ ""<A,;<u=::c., l I.ICT'EtT[O P~~LlEL 
PIIPITY (~ I.I.~ , .. -, Ii sow,_ 51,1n1i.G (ff Tl£ 1TR. 

Ill A!f \flltl,.) O!'E"-<,1,"I<?.. T~ SEO ~.CCP 1<0'.'ES 16 BITS rRGI 
Tht CIT-~;:.£ (;;f"D: 1\--:: n'!: Ir.? (!iHIC!I IS IN A SrtllAl 
~•llfl ~:n. 11-E Pnl:'I illffS GC.ER/ITE ODO PARITY OVER 
l". M,c--~·.o l~ •·TIS tr r....;: :.,.n ~n. TuE o~Tr-,v,il 
p.~'IITr •=:: GATE :I'·.: r..,:; i""<AL.£. ; ~y 9US COH'lllOl 
SI ,.~ S:. .• 

1;.f 1r.: , ~ ..._ 1 ..... ,. ,n 1>t ,. m,-; 0"EAATIOt~ STUFF 
S(::lll[l~ ... ; Cll'S':; ~=-ts TC f.! ~I 'itD tr ITC Tt'E OFF­
ll!.E :'l:..,.E"" l'!:· ~ tl l B.lfff;:, CtriTA 11; IIIG l ESS Tlt\N 
1cz• ~-, ~•r~ 

Tl£ °'' ,,.r lli~ 'tP.", l'<E C.OTJ+ ~ or A SERl,.l llJF-
FER a.~ ft"ICI' ~'1.Y ~o.S 0.tY Tl£ cr.c. Ht. SERI-
AL !lJfm llJS 11.C\. CC: S!:'.SlAI. tct.TROL AN'l STATUS LEADS 
~MICH :.~al* CTT: ~ W,P.:. r-< l!0\'91:1.T OF DATA IIITO 
At:O 0.:1 er T>£ ,.,_,_,,.,~ !: ·•·~ 1,;tTl('\ T l'll'ffifn!IIIC 
~r r::-i,l',E c,:,ry.,-,t,,< ~ E~ J:'£".:d~IIIG ll)F TO 8( AO­
~.~-. 11. "S.7ll~:N. ~ :m.;:~I\~ WffER SHIFT 
F\JLS£ CO.Tl!C". le'..ru '~' Cl;n;'"tY CLOCKS n£ ~-LINE 
R.IITtl!. A c.\U S:1 • 1,~•qfh~ 00. T'< SERIAL DATA I tll'UT 
lE/.0 I~ ClOC® It N t'\l<r£:t !Y 6SHPO l,.\!JL[ A DATA 
HIT Ai 71i: &itf'r. "".;T IS R.fSOiITD 011 TIC s:RIAL OATA 
WTPUT ,.,U.::. A C0.,:-8 A.$5'.Cl,\1'3': I/Ill! Tl£ DIJ-LIIIE ll1f­
f£R -.11~S & MK-"£:P rl,.i£ (E.t'-;cllO) C.H 1l£ SOIIAL llJS 
ia.1cw ,.. CATES -.s 0-1'\.:Tlt:, ,.,. EAC.11 16,-alT OIH. IHE 
JATA r-.A1,,Sf'EF_ A "'74-< IT .W:o;;:R flJLSE (8ACRO) IS ALSO 
4VAIV!:..~ TC Dftltl.S 0. T-€ Sullk ilJFFEI lllS. 

A FILL Ci'EFAT115 a.•. ~ I\ITllf!'J av n£ CTTC (VIA 
SERIAL II.. •r!? fu: [.i.) r:i.u:n n: p:..:, OJT A &JrFER TO 
~IC'I' •,t. enc ..... _ ~=u-qo LESS T ...... 10?,t BITS. 
Fr .. c.::. ~s:: !!:: nrur:::i !Y,. ¼:..C: c ••,o FOil 111+1N-
m,,.i,.:r l'\.RPCSa. I\' CITIG t.\5£, Tl£ Ct.-LlhE llJFFER IS 
ADVAl;t;<'O ~ T>£ 8'= SEOJe;cER IJ>ill 8ACl:O IS DETECTEll. 
TH[ ()';.u•;( I,.,~ P'.lY Sc l!ECIP.Oll.nEt; or llliES PADDED 
llJRI:,' ,l flll Oi"....,Tl(I., OEPB.DIIIG ON TI£ STAT£ or Tl£ 
SElllA• • .::.TA l~T _£lo::. 

3 4 

eoro) IS COtlFIW~ED TO Tl<': OFF-LINE CtOCI{ ALONG WITH 
8\1ro ~llf rkn MD run AAf C:JNFl(l,ll!ID TD THE 1!11-t. INE 
CLOCK SWRCE. TOCGLl1jC 4CT RESIJL TS Ill A REVERS/IL Otc 
Tl£ (J,j-llt.E/OFF-llNE STAlm. OF llJFO,BtJF"1, AMI Tl:'flR 
ASSOCIATED CWIITU!S. SIJBSE'OUEIIT CIWIGES IN Tl£ STATE OF 
Tl£ ACT F/F YIELD SIMILAR llltFER REVERSALS. Tl£ BR fl.AG 
IS SET 8V Tl£ ON-ll'IE Mf'ER CllJNTER BACllO SIIJIAL AIIO 
ll()ICATES THAT THE Oll-llNE 8Uf'FER ""5 BECII CLDCll:EO 1024 
TIIIES AND 1:0'. REOUIRES SERVICIIIC BY Tl£ >ACC. RAISING 
T~ ilR fu\C 'IOR,\AlL" ASSERTS M PARALLEL llJS IKT'EMJPT 
LEAO (!ITTP!l) lJJL(SS STATE REGISTER BIT lNTOFF IS SET. 
RAIS1'16 n£ BR Fl.AC ,LSO 1"0Gti.£S Tl£ ACT f/r, SWITCHING 
Tt£ llJfFERS. Tl£ 31.::C MAY TIQ SERVICE Tl£ 1181 Off-UN£ 
llJFTER AllD ROIRE Tlf.: BR ~LAC UPON Co;IP\.ETIOX. tr Tl!: 
}ftCC IJDES t.llT MAI/ME TO R.ETIR!: THf. 8n A.AG 8£f'DRE CURRENT 
011-LIIIE BU>ftR OPERA':'ION<; ARE COMPlETt: (IMllCATED BY 
BACR011 A BUi'FCR SUlltH Will NOT OCCUR, THE BtlFt F/F 
(BUfl't!! O'JERFlOII) IS SET, ANO ALL SUBSEQUENT CLOCK SIC-
NALS TD Tl'£ Off-LINE SJffER AR£ CUT OFF. THE STRAl,0£0 
ON-Llr,E ll.l~El'I /I.AV 11£' 131:WCIIT orF-llNE BY A JACC c~ 
TO SWI TtH illffERS, TOGCl. ll1C ACT T~GH Tl£ CIMIAl:O DE-
CODER. DAU IN Tl!IS lt.lFFF.R """ 1l-Ol SE RETRIEV:.0 BY &IC-
CBSIVE llfiiJJAD OPERATIONS.. 

2. S STA 1\IS lifl'LIES 

llJF STAl\lS, ACCO<PAlll(D BY A lj DEVICE COO£, IS Rfl'l)ITED 
011 Tl£ PARALLEL 9JS Ill RESPllllx TO A SST C:JITROl Sl~l. 
nE STATUS BIT OESICIIATtllllS FtllLOW: 

INF. BIT STAl\lS OIT STAl\15 ~ ACTI\IE 

15 r!Ll FILL OPOUI Tl ON IN PROCR£SS. 

14 BIFI. BUFf::I! OVERFtOII CIJIOITIII, EXISTS. 

H 1/tCT BUF1 IS Pl!ESENTlV ~CTIVE (ON-LI!,£). 

12 STUFF STATE REGISTER Sl\lFF BIT SET 
ANO STUFf OPERATION INITIATED. 

,, ~·11.0AD STATE RECISTER un1.0AD fllT ~ 
AND 11!:LOAD 09ERATIIJI ltltTIATEll. 

1/l LOAD STATE RFGISTER LOAD BIT sn ANO 
IT'il IN PARALLEL LOAD HOOE. 

9 l~Uff IIITB!RIJPT LEAD DISABLED. 

s ROY 'lO Cf'f'-LIN£ llJFFCR SEQUEllC ING 
CPrnA T I CNS ARE CURRENTLY IN 
PROCRC:SS. 

7 BR Off-l INE lllffFER READY FOR SER· 
VIC INC. 

6 PP£ PARALLEL PARITY ERR0A ENCWNTEl£0. 

BITS 5--0 CC!ITAIN Tl£ H DEVICE COOE. WF BUS TIMING 
LOGIC USES PAAALLEL BUS LEAD GPO TO F:EQUCST PMITY 
GENERATION OVER Tl£ S.TATUS IIJRO SY TtlE BUS TERMINI.TOR. 

2. 7 DATA BLOCK TRANSFER CCMWIO SEOUEIICES 

2. 7. 1 6l0Ck TRANSFERS FROI ~ACC TO CTTt 

All EXAMPl.f a.If Cl»"JJlO SEOUE!ltE FOR MO','ING A BLOCK or 
O.\TA FRUI Tl£ ,ACc TO Tl,£ CTTt IS FUii.CHARTED IN FIGIR~ 
2 N«J DESCl!ISEO BELOW. 

lllf SIQ.llO 8E INITIALIZED l:ITD A ~IOI.ti STATE YIA A 1llC 
SYSTEM IMITIALl lATIOll SI l>:AL OH PARALLEL lllS LEAD lNITO 
OR BY A Ill!' RESET CCJIIWIO. THE L~ Bl r lltlST Tl£N 8E 
SET IN Tl£ STATE REGISTER TD OIABLE THE REGISTRATION OF 
PARALLEL PARITY SITS, THE l~TIIH BIT IS ALSO SET II. 

5 6 7 

8 9 

THIS EXAl'Pl(. A SERIES Of LOAD OPERATIONS Tl'!IGGERED BY 
i.o ca;.:r.:.:is BECli.S, EACH RO HOVING A 16-(IIT DATA WJl1D 
llf't\JG.." Tl£ ITII A!ID INTO fllFO. IH:'1 Tl£ 64,4.DRO CAPACITY 
OF IIJFO IS REACl'ED (ASSIJH IHG A DATA BlOCK (;![ATER THAii 
6A 11::"ilS FOIi Sll'Pl IC IT'/). BllfD IS SWITtl£D OIi-UM, AIIO 
TME CTTC IS ALERffD TH.\T 1• IS TD RECEIV[ A DATA BLOCK. 
LOAD O"EP.ATIO!lS COltl'll.'UE ON !lJF1. ~ 60f1 HAS BEEN 
LOA!!Ul TO ITS 6~0 C/\PACITY, C.Ff-lll.E llUFf£R OPERA­
TIC-,,; ~l>:'. SUSPCJJED AIID CIJf ST/tnJS REOUESTS 1-l!ST & 
PERIOC ICALL Y MOE TO CHECK THE STA TE Of Tl£ BR flAC 
SIi.CE Tl£ l~PT fACILl1't IS ltauanro. 

'NE cnt BEGINS TD 0£7.ETE THE OIi-i.iNF llJff£R. A STAl\lS 
REPlV 11.0ICATING THAT Tl£ 8R f\.AG HAS l!EOI RIIIS£D IIIPllt'i 
A flJFFER SI/ITCH HIIS OCCUl!Rro ANO Dff-Llt:E LOADING OPERA-
TICftS CAI, CONTlt.'UE. AS rur C<»t.ETES THE LOADING OF AN 
OFF-llflE llUffER, Tl£ 8R Fl.AG IS CLEARED. IT IS IMPORTANT 
THAT Tl£ OFF-l 11£ LOADING ~F Tl£ SECOND llHI :.R BE CQf­
l'l.ETEJ ilCfOl:E Tl£ FIRST BR FLAG IS RAISED; OTHERIIISE, All 
,)'IR"l.C:l Sl'T\.IATIIJI OCCURS (A PRE)4AWR{ fllrrEil SMITCH) 
tlJ'T Bl Ft OOE.511 'T CE'T SET, 

f~ Dt-TA BLOCKS lofllCH ME Nt!T MUlTIPlES 01 Er' ~S, Tl!E 
F lhAl BUFHR IS PARTIALLY LOALIE!l, THf COUNTER ASSOCIATrn 
lolli}, ;....-.r Off-{ INE llJFFER IS ClENlEO TO ~lARN THE Mr''1ER 
OF' c:.r:. IDl1lS It, TIE lllFrER. A Sn+~• OPERl'H)N IS . 
ITIATEJ. ~:ll Tl£ BR Fl.AC IS CLEAREO AT THC CO-ll'I.ITh ... OF 
~ Sl\J<'F. 

2. 7. 2 BI.OCK TllWif£RS FllCJ! CTTC TO ¼ACC 

Ar; a.\''PlE lllF CCMWro SECUO:C£ FDR l'CIVINC , BLOCK OF 
DATA FRI>' M CTTt TOT-£ SACC IS rL(l~.CIWITlJ In 
FIQJl!E !. flJF SIOJtll SE INITIALIZED AT Tl£ START. Ni 
/IC~.tt.l.E.OCED ll/F' IIITERAJPT lt+fllCATt:S '!);Al Tl£ ".R HAS 
8(£; RAI~ A/ID llJFI WIS JJST 8EtN SMITCl£0 OFF-LINE 
F<R SERVIClllG.. Tl£ UlllOAO OIT IS S£T lit fH! STATE 
RE<.IST'Ell IMIClt AOVAIIC(S n£ FIRST DAT,-I-mo INTO Tl£ 
Ill'. A.'I Sil C!M'AI,(/ Mill CAT( Tl£ !TR OIITO n£ PAAAhEL 
QJS .l:;'J ADVAM:E M l!Ul IMl'l INTO Tl£ !TR. 64 SO Cl»'­
IW..:s AA( R£QIIR£0 .0 MOW' A !\Ill lllFfER or OIITA TO ft£ 
51.C!:, Af1tJI !MICH Tl£ OIT-llt.:C ~ IS CLEARED. nt: 
1!R Ft.AG IS R£T11'(£D A!,D nc ,ACc WAITS rm Tit: Nt:Xl IN­
fE"l'IJPT. i.orr l~T 1'1£ UI.LOAll STA TE KIST BE SET EACH 
Tl~E A WFF(R IS TO BE IUIPfD TO TH" SACC IN DROER TO 
GIT TI£ FIRST l,(~0 CF EAC~ aJFSfR INTO T•I( !TR.-

fl!: CT7': lfJ'iT REQUEST A fill OPCRAfl(lll DI• Tl< lASl 0N­
U'1£ ElHTER If M 131.1.C~ L[lo{.TH IS l,OT A ltlL TIPI.E Of 64 
\ams. 

'• SEOUEJ:t:E l,rnJll.:j\ Tl a, 

co-mil'! DlltGRAH 8 PRJ!VIOCS A FUNCl!tml REFf.RrnCE 
OAAt.lllf. FCiil TIMING DIAGIIMS Tl4AT FOLLOW, A!JJ AS SUCH 
IS !.CT !CO!,T TO OFFER Alf ACCURATE CATt L(W:L DESCRll'-
TIOI-. M 91f CPS ORAWll:GS SIQJLD BE RtFO.OICEO FOR 
GATE LC'/El RESOlllTl<K A Tl~ING D!AGRNI ►MMOHI: Et.DING 
Iii D 111 1 DIRECTLY CORRE~l'INIS TO A PMYSICAL CIRCUIT 
LEAO IM>SE LOGIC POI..ARITY llllL 8£ CORRECTLY INDICATED ON 
nt: lllAflWI. 

A 

8 

C 

D 

E 

F 

G 

TAPE DATA CONlROUCR 1--------1H i 
OWG SIZE ISSI.£ 

iS ZA 
lllU LAIIORATORIES SD-IC9O4-0I 
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A 

• B 

• C 

0 

E 

F 

• 
G 

• 
H 

0 

l. 1 i'ARALlfl llJS CQl,'MJlllCATl0'.S 

e•, P.:t,1'1£5 A UMW.!l f'ROc Tl£ jAC( VIAN I{(; SE~c:c.: 
5-0l#l Ir, FIQJ.1£ 4 (Slrf SJ;£). TM( l.Jf DEVICE COO£ NIil 
CIJ'MNIII lllfl!llllAflO!l AP"ENb O'I T..-: •~•S BEf'ORE THE LCAO­
ltl(; EOCC or RCO, ALLCAllhS A"()f"\fSS 'ht' CCM!ANO OECOOER 
SCT UP Tl!'£. HE LOOl!lt. mer or RCO lilll LATCH 1)£ 
t,-:PI. r/r A.ID El1116t£ a,:: er OC [IC"'T Cv..U.Nl' OECOOfl! 
OJTMS. lllF" ll£1\lit,S S'lt..-:0 A'W EJ''l (11 ii£ BUS AT THIS 
TINE Tll I/EIIIFY ntt.i A CG'.'lROL SICIIAI. i.\S Pu-11 RECEIVED 
AIIO TO Cl£CK rOR ~ ('PEJ!ATIO'l ~ TlE: £liO LEAD, l!E­
Sl'(CTIVEL Y. OC fRAJLII.C. E'Ji.,"E OF 111:0 All~ 5'11CO TO 
llROI' Off. EF.O lilll AL9i QR()P OfT ~, TlilS Tl~IF utn(SS 
nF- PT£'II F/F (PA.C! ITV ~, H,4S 8£'14 S(T Iii A mrvrr,us 
lllf OP£RATfl'II. Ill no~ CASE, ERO lllll ROIAIN 4CTIV£ 
llllTIL air IS REx DI! ~ECT[O. 

1l£ lllS lflfORMATlal Will 11&.AIII STEADY f'OR A P£RIOO 
llE'l'Oll!I 1l1£ T'AAILl!,C ro,;r OF RC0. llHS (OG( IS lll!llRO:T-
LY USCD TO CLOCK lUOS WF0'?-12 llliU h£ ~ATE REGISTER 
IF SIJCH All 01'£111. HOO ~ 6£01 Sl'rC If I £0 BY Tl£ CCWIAl&l 
DfCOOlll. If Tl£ uttl(\.\O tf! STUFF BIT IS TO BE SCT IN TI£ 
STAT( RCCIS1£R, 1.£ COMJ.t.a OECOJEll LMD STATE Rf!llSTUi 
QJTRIT A!OruCES PUtx TC..~ ll:-<ISf TRAILIUG ror,r IS LISlO 
Tr TOvelf TI£ FIRST u.ov.1 ih A:, O'T-L 11,E SCOJEl.t( TIM-
"·' Cl!AII~ A lllJSY SiATE I. V,TtREO FOR TIE OURJ\TIU'l CF 
M OFT-LIIIE S£0U!'l;CE IP;i-tUEO. 

sur RCCE l 11£! DATA <lll)< n.! iACC VIA RI' S[QUOICts. Al.IF 
I\IST eE AID'C~ YIN M STAT£ REGISTER LOAD BIT SET 
PRIOR TD A VALID DAH T'lo\'.:."l> r-"f• ,ACc TO rur. IF llJF 
IS P;!)T AIIORE'SSED, C<J,TiK'l Sll71AlS 1'1.1, SO, fiR SST AP£ 1G-
•;OA£U. IF ll/f IS AOIRES<;EO ll/T ,.or IN Tl£ LC,\O SlAl:., 
A 1-SIT llJFrERlliC ~ISTul AT TIE lffi SOIIAL MM 
(LOO) IS H(l!) Cl9.R l'RE'K\TIIIG Oo\TII SHIFTED Wl Of Tl£ 
ITR ~ R£/IC14111~ Tl€ Of'f-4.IIIE llUff[R, Ill AOOITION TO 
TIE LOCY UP or LOO, M r.J~ILIAll~ 2-81T PARITY RH.ISTE'R 
IS Al.50M;,,LO Ct.EM, ~TIM m A FiRI iY £llROR AS SOW 
AS NI £VOi PARITY BYTl: IS R£GISIDEO IN Tl£ Ill!. 

TIE lfAOlllC EOG[ OF RrO CAUSES S'IIICO 10 BE RET\RlEll llllD 
TG. 5£0 TO 8£ ASSERTro. Tl£ ~ILIIIC EO<.E or ROO Rt:C­
ISTERS DATA c~ T"£ PA.l>J<ll~l eus INTO THE ITR Ml!! I IS 
ASSOCIATED PAAITY Rt:GISTtR. s"ico AM> TC.5£0 IJIOP Orr 
AIIO Tl£ IIJSV STA'"E IS 0.'TCR£!1 Fe.I lit OJRATION 01 THC 
LOAD stOUDICC. 

Tl£ ,.cc 11.fCEIYE.5 DATA F'IIOI' O,F VII SO stOUE'hCES. llJF 
tlJST C£ ~ IIITlt M STt"'E lll'CISTtll Ull~OA!) BIT SET 
m IOR TO A v .. uo OATA ru•.s.v. SETT ltlC THE UNlOAO BIT 
f'Rl'([S THE rll! FtR Tl£ r!RST S:,, 

n£ LEAJIIIC E1)G£ c~ Tl£ SOC u.tJ<!:S llJr TO ASSfllT S"l.'(C 
j,1;') TC. '-£0. n,r ffll ,~ i.AT~r• ()1TC TIIF PAllAllf'\. IIIS Ff,11 
rt£ n.tR.ITl()61 er S00. T~ Tl!;.IL I',(; £OGE r.r ',DO 110·~\1:S 
llf' !TR F'R04 Tl£ 8JS Ali!> t.,~r:.S S"IICO. TIE llJSY ST,UE 
tS fll'TEREO FOIi T'lf IUUITIO,. OF THt'. V'ILOAO S£0UENCE. 

TM£ jACC kEOUESTS lllF STATU<-VIA Tl-t( <.ST srovrnrr ~ 
f'IOJRE 'l.. All AC:iitESSlD IIJF P.[Sl'OIOS lO Tt1E ASSERl 10'1 
or <;ST(i BY ACTI v~ rn;:; s~, .. "'ITO. Al,'O GPO Al,-0 BY Gt,ll;;Z 
STAl\l<. 11,fOIIIAl 1<111 000 n£ 8JS. lOl'CKll 0£LA~ F\JRTJf:R 
ACflUj It. A SST 11",C.I FOUOMS A RD UP1TIL THE RfSllLTS Of 
n£ LOAO 0!'£Ri\Tl(llj P-'IIITV ~K CA.': 8£ REPORT(O. lOi'CIID 
IS ONl V ACTIVE Ill 1.tll<? Ol'OIATIOllS. IIHEtl RELEASEO Fl!Q. 
114: OEV,", A l-STACf TIMIIIG Ct!Alll IN TM£ IJJF SST CtltWIT 
LOOl(S FOR M tlOO IIEGAll>'t l"RAl.'SITlilN OH P/oRALL(L OJS 
CLOCK LUO ttK NCO RELEASES !lPO OH THE l'OLLOWINC POc;.. 
ITIYI' TIWISITtON INSUl:INC TWoT &PO IS OF SIIFFIC:IEIH 
IIIOlll TO OPERATE ll£ PAIIIT'I GO;ERAflllll CIRCUITS Iii T)£ 
8US T£"41NATDII (BT). 8T l!ESfOl<DS WITN CPRO, IN<:T!IICTINC 
eur TO f!~OVE IT~ STATUS Ahli HS N.\ITO FRl)I TIE eus.. 
a,r LATO' 1191()1/E:S :;·~co AFTER SST'O MAS BEEN NECAT£D. 

Tl£ 551 Ext'1AAGE l'ROCf[l)S AS OESOUBED RfGARlltES.S OF Tl£ 
BUS\ STAl\15 or IIJF. lK !.At!£ IS I.OT -mJf Willi RE'SPECT 
TO RO, SO, AMI RC EXtlWIGB. IF A lllSY CCNIITl!li EXISTS 

2 

Ill llJFl Tl£ ASSE:RTIOII OF ROD, SOD, OIi RCO RE9/L TS IM llJf"S 
ASSERT ON OF MAITO. ROO, SOD, OR RCO Will ROIAlk ltl!IC t·0 

IN ~ ACTIVE STAT[ Wfll ._ITO CAN BE RElcOvtO, lllSY IS 
AD,OY(ll AT Tl£ CIJIPLCTIOH CF AA Off-LIN£ OPERATION, RE­
lEASlllilG WAITO Alfi) AllOWI'-~ M PAAALLEl 1115 SEQOCM:E Ill 

2 

3 4 6 

PART OFFS 3 
llJFFER 

COMPOSITE DIAGRAM 10 
WFflR SEQUUICl Jt,Fi)ov!AT}i!;, 

i'OO".,HS.<, TO C('-Tl~r. AN £XCEP110P, TO THE ABO\/!' IS At; 
~- •. D r.c··~·•._ I' I .. IC " CP.·"~·.:i cterr,eR OOTRJT IS UxJ 
I' 11.~,~n Ml... l>C ,.or ;N, e! JSIO TC 4.XlR(S•. air 
,.,r .. UT ,-w.:,·. u; ."I: rus tr air IS PIJS¥. THC ~E 
:r T--£ !ltJSY W !l1T1·,, IS RHLECTEl' l'Y TltE SIAT[ or Tl£ 
Rt.IV it.TVS BIT. 

wr '!(POPS ~- NTfRl.uPT TO il'f ,,.er. ""°' n£ or. 'l~C IS 
HT 4'.0 Ttf 511,Ti: ~(Gl~HP 811 IP.'TC<, IS t..'Cl St1. AS-
SFRTIOU Of !I.JS COO.lROl LEAO ACICIC GATES fll"S UfT£1!R'PT 
100,llFIC/,TI(», q(SHlflS' OHTO lhFC1C. THIS LEAD IS RE-
LEASED lll'Ofl Rl:CEPT I()< OF tPRC. 

;, ? O'l'-L IUE: SEOtm.crn 

C:J'l'OSITF OIAG,'1.IM f SHOWS oor SfOUEllCIN~ TO BE DI VIDEO 
6f'N:EN n.o OIS!llitr SEQUo1:cus. Tllf OH-l lllE SE~EJ:CER 
c=1 !',£0 ....,,ou:~ LOl.0, u:,LOAO, Al;II STUFF 01'£RATIONS. onst~ 
IS BASl:JILLY I ~p LLEH£HT Tltlll,G C~IN (IIFLSEOl-0) 
~l'i'EII !IV A fl''E~r!IIIIIC OOF CLOCK (ll('LK), BClk PROVIDES 
A SWARt 1,/J,I/E l'UL..C TRAiil lllT• J IQIIPIAl 600 11S PERIOD. 

ff'1.Sc0 .r.CTIOtl llEGtt;S Willi A ,r, sro PULSE. TG. Sl"> IS 
ro, h'lli fro' SD c~ Q· l\)L SE~ Col RC F\I'. SES IMICII :n Tl£ 
STAr= • .GIST(Q sr.;rr ~ U~LCAl ~ITS. T}f' 11!41LINC EOC.C 
C- TG. •(~ 1or,:1.rs t.r1. SE')~ l, ... ,c .. ll'fl f'4A8H3 Tit. COl,SECU-
'1 F ,t,CTI/ATl(;I, Cl 111;11,c c ... ,, .. [LO-El.TS ffL!'.ECf,-0 or, 
9JCC£SSIV£ llf'.:.T'l'C ll!At,SITl(;t.S nr llCLK, f'lruRE E (Sl<T 83C.C). 
A fJ.'5Y CC1l!llnC.. EXISTS \IHE!l['/E~ er.SEO~ OR C I\Rf ACTIVAT£0, 
-W ACTIVATIO'I l•f 0rLS£0[) r011crs rnr 11"' l!lll' fl~ 5£~141. 
S-•l'Tll,C ~!00(. tfLS£')0 Ol/\BL~S II~ nrf-LH,£ CLO("II SIGW.l. 
ic1,:1mc .• 0'1Cntl U.PIVflJ ~~· lltll'.. A l;f;;ATl'IE TRAA­
s,-,01, OF M Ofr-Llt..f CLOCK SW1Al Cl(IC~.S Tl£ ~TATE Of 
n£ !TR SERIJL C'Jll'UT INTO LIA T'l. r~1ow11,G MITI\'!: 
TIW,SITIOtl HO'IES n,c OF'F-llPIE eurrtR O\ITRJT INTI' Tf'E ITR, 
Ctl'l'.KS ll£ Sl(I!( (If Ll)I., H!TO TIE IJJ,rEn •NRH, j\l.O lll­
ccu,io,TS M WffER CWIITER, 

~ SOl[IICE l>f F !Witt. 6 IS Ft:RFDR'-EO AT T~ SfllRT OF All 
cr•~1·1( C~.\Tt(ll,S WITII Tlf: fXCErr,01. OF 11-( LCt.D OP£RA­
THJI 1.1-ICh Rroill'.f.S Tl£ A!lOITIOl;~L PARITY Cl£CtCll1, FUIIC-
TIGI.. lDPCKD (t:'fLAVS II SSl OPER/ITIQI.I) IS ACTII{ FRC:I 
T"f PC'SITIVE 'l\flSfOA TTIA11SITll11l lO POSITII/E Dfl.SEQC TRAt.­
SITIOII AT >-'IHt~ 1111( PAl!ALLEl PI\IIITV IS CHECl<£1), A FAR­,,.,,£~,; AT Tl<IS TII',£ !'1'S 1'Tffi r/f Cfl\J'ilK~ Tt' Tll'l~C 
,~, .. ElDIO'TS T' S(OIJ(IITIAllY DROP orr A:;0 IMIIIIITll1G 
f.:.1 CH-l11£ ,L~K f\lLSE'i.. fnst<I 15 LOC~ Off 1.11,Tlt 
T·IE PTt"R F/F IS CL£1\RE(I 'IIA em lll!.El Olt 11,JT. THF.. AB-
SC.tt or A PAIH:v Ei!ROII Ill ll{ tfLSEOC: TilA/ISITIQI AI.LCMS 
t!F'\5(0 1'0 COt:Tlr,Jt THC L<Wl OP£R/ITION. 

0'LS£00 OIA8L£5 l'f:SlllnlNC ~SE or ~ on-tlt:E OPERA­
TIC!~ flWRE 1 (!>IIT 6jr.l)) ~ Hif Sl<lnl!IG ASS~IATED 
~n11 A LO~') rP .,•,.OAO CP{RI\TIOll. s1xrnr; PAT,. BITS ARC 
~RMLl'I' TII/J,S,fRR.fO 9£1\.(EN T>f' rm I\N\1 11£ OfT-lll;E 
rur"EP !l't Tl£ Off-l ll•f CLOC~- n€ OFT-LIii( lllrrER COOl,­
T'fR C[~(l:AT(S A 16-DIT CARR~ PULSE:, l168C, ~.c TRAILH;c 
£DC[ ltRJIINAlH SHlnlNG N,O ,~CRf!.IENTS srurr CO.INTER 
SCl,T.' SO,T lAllllS TH ,~ient CF 11(,BC 1'1/LSES (16-BIT 
TRA•lfERS) OOECT(O Sll,CE TH£ LGAO STATt WIIS LASf SET. 
tfl.S£0 Ql;O;>s OFT AS ~ AT n£ CCIIPl.£1 l<W C,f S>IITTING.. 
<QjT REC~LES TC ZERO ON Tl£ Rf'l'.[PTIOII or T>E ~4TH I168t 
l'IJLS[. 

S11IC'JING IN A sr·rr O?l'RATION (FIQJl!E 8 - Sill b~E) PRfC!:EOS Cll'i-
TIWA.ISL V OYEJ> 1 IIT ~O IJOU'lll/lRIES UllTlt DATIi IN Tl!£ 
CFF-4. IIIE WHfft 1>.S SECN PICHl-,\CJLJSTED TO Tl£ llJFFER 
!lJTRIT. AS IP:!llCATrn s·, !.CJ•1. LlO IS HELO CLE.Ill llJRlt.:; 
,;'.!H SHIFTIIIG, PADOlhC Tl£ OFT-LIIIC WF'fER IIITt- All 
ZER0£S. 

;, j SERIAL C'JfFER Ill~ 

FOUOWl!IC IS A DFSCPIPTIOll Of TH( LEADS \.\llCH CC:OCPRISE 
TlE SERI/IL !lllfHJI ll/5. T'<SE LEADS ARE All Tm.ltlATro 
AT n£ BT, 

8Sl'PC - llJffER ~Hin RJL<;( 

8SHl'0 IS Tl€ PRIMARY CLOCK Sil/RC£ FOR n£ 004.INE 
BUFFER CLOCI( RILS£S SUPPL 1£0 BY Tt£ CTTC OH TlflS 
LEAD SHII T DATA IIITO AND OUT OF TI£ Oll-1. lt.E lllFFER. 
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5'"010 - S(RIAL Of.TA WT 

DATA Sl<IFTEO llJT OF Tl£ Ol,-L11;;: BUFFO! APF_ARS OIi 
SJtTO RX.L0.IINC A IIECIITIVE lRAl,SITICl', O• BSr?:, 
flrut.f 9 (SlfT a;cf). DATA IS N()f 'l•l 10 PRIOR lO TtE 
l£AOlkG EO!l£ OF THE FIRST CLOCK l'ULx.. 

CATA IS S>IIFTEO l~TD THE OIH.IHE lllffEil ~ l°"lS 
L~ U, Tl-€ 1'RAILIIIG !lY,E Of IISHl'C. U;:\IT ~TA 
llJST B£ STEADY Fa. A PERICO fiRACKflll.u TlilS 
TRA!. S IT 111;. 

8A16'.IIO - llJCT[P. ACTlvE 16-lllT CW'tml CAA?.V 

111.lW.0 IS A MARKER RJLS( CEIIERATED SY Tl£ OIH.lhE 
lllf""91 C()"/TER 13<1CH tOll:CIOES ~ITH EVERY 16™ 
0,.-,..lt,E CLOCK PULSL 

B,\C';O - llJFTER ACT I VE CO.!NTER CARRY 

SAv:C IS A JIAAICE:< PULSE GUIEAATED BY ~ Ol.-4. It,£ 
a!Fri:11 COH,TOI ,.,o,c-TlliC Tl£ c».-..11.i BJITER ..-s 
6cl. tlCtl'i:> 1C24 Tlr.£S. 

BlilF'.il • ~~ ffi! OVERFlCM 

A 8.Jfr:ll O\IERFLOII COMO I Tl ON IS R!f'ORTO) TO ~ 
CTTC 00 !'.lllrtO IF A 84CRO l'IJLSE OCCUIIS ec.~ TI€ 
~ fLI.~ CA:, II!; RGIRlO. A'I OVl:RflC',1 C0,1llTIOI< 
LOC"5 01T C' -l lNE CLOCK Sl!.!IAL~ 

nuo - n.t To£ 01.-t11;£ wrrm 

T!'E CTTC ACTIVATE:. F l,LO TO lljlTIAJE /l. •Ill O!'ERI\­
TIO., RIG>sl AIIJJSTWG DATA IN THE 01.-Ul:E fllHER. 

!lCLK - BJ"r'EF CL(',CK 

Betit IS II f'R[f-lll.Jt,111~& CLOCK "'ICH IJ!IVES a.'f 
SEWDICDIS Allll l<IHICH IS BROOM 0..'T 111 n-: S"',J,IAL 
QJffE'R &JS fOR OPf!OI.AL USE 6V DEVICES (I, nus 
QJS. !lCU: IS A SQIIARE ~14\/E PULSE TRAIN Willi A 
l;IJ,I It.Al 600 NS PER I 00. 

CTTC SMIJ'Ttkr. or Tl£ 01-ll':'E BUFFUl IS~ 11, Fl~ 
~ (~ 83G<). T-£ -;RAILIJI!; EOG£ OF BICRO Fl~ i'£ 
01,-U,_'[ fllfTER COMPI.Err MOIIOAJLS[R M0'P, t.fllC" RAISES 
lt'!: SR •LA~ A.~v SMllCHES THE llJFFERS Ill ~1 INn:R:'ERINC. 
CTTC/BUF OATA TJV.1SFEP. NOT£ TH/IT If M ~ fV.G IS 
!.Till P.A ISED Al M TR<\IL IUG EDGE OF i!'lLO-P, AH OVER­
FLOW CCl,l>\TIC,, ElttSTS, ll£ llllf'F'ERS 00 t,OT ~l'IU-, AP.O ON­
llho BUffUI CLOCKIMC IS l~IBITED. 

,. • IX,-4. INE SEiJJO.CER 

Tl£ OIH IIIE Sc.'":)JOlCESI 811LS£Q HAHOLES CTTC Cf! jr..t:C 11[-
0IJESTED 'nl (,FtJ\:,TICW<S.. 01n.SEQ IS I. l~ D.EMEUT 
llHIIIG C~lh (1'1,\.SEOA-t) CRIVFN BY 8:-Ll(, ACTIOI, iiEGIIIS 
Willi CTTC J.SS91TION OF Fl.llO OR T'-£ ACll\'IH101. CF Tl< 
COWN.tl :1iO'DER rnt WTI'UT, EIT>£R CF ll!IClt S£T U:tSEOA, 
FIQJRE 10 (St'T B}u<,). SlJ6S[(AtfNT 1.C>".AT1;.,r 'TRN.SITICICS 
OF BCLK SH n.E>IDITS etlt SEQB ANO C C!»l5c."":tlil ~ I'.. PhlSCOC 
EhABLES 01-Ll!.E llJFFE!I SHlnlNG BV A SERIES Of CLOCK 
RJLSES DDU\'!l> fllCII BCLK INF()A(ArtOH AT TIE &.'FER OUT-
PUT Will 8£ REC IRCULATEO IIHO 'OE llJFf'ER lkl'CT !lJIWiC ' 
rill Of'EAATIQI (ll!IRMALLY PAOOINC. Tl€ WFIVI ll!TH ZEll1ES) 
,a,uss TI< CTTt iet.DS 511{10 l,1!11, IN 111101 CASE 
It£ BOFITR IS PAOOEO WITH All 11/IES. n£ TRAJLD£ 
EDGE ~ BI\CRO llilltATES ti£ Rlc.t1T AOJUS~-.1 8f 
TIE fJl, - LlltE llJfffR IS CJM>l£T£ ev FIRH«. ,r.LOF. 
WHICH JN nRi RAISES Tl£ BR flAG AIIO 96TC:£S 
BUFFIRS. 6',t.So.:) 5USSE.OUEPIILY OIUIPS iFf, lcRMIW.Tl •· 
fURlliER 9<I Ollt.. 

5 6 

7 8 9 

A 

C 

D 

E 

F 

G 

PARI 
M 1 

1APE DATA CONlllOl.LER 
( 
..... 

--------" 01,1; Silt 

•s 
ISSUE 

2A 
BELL I.A80RII TOR IE S SD-~-01 B3GK 

7 8 9 



0 

• B 

fS 1 
SERIAL 

PERIPllfRAl 
ltf!tRFACE. 

• C 

0 

E 

-;;; 
C 

•< ow 
~ ... 
0 ..__ 
::;~ 
gg 
00 ....... 
!5~ 

I 

~~ ~o ....... 
:;;~ 

F 

• 
G 

•• 
H 

•~111-,.,, 0 

2 3 

- . 

~:F!'HO !lii'?U) !tlf150•Wf000 (18 LEADS) 

SSTO ~co INITO () LEAD~l 

WA!TO,SYIICO,GPRO,GPO,fRO (5 LE.ADS) 

- 1Ml!l£80, "STA!1 L8fll1 (4 LEADS) V) TIM!O 0 
< 
:l H[lVH 1,St«":, S-t~!'O (; LEADS) 
"' 
2, -:;; "' 0 
0 0 < 
~ :5 .., ;:;; ... ... ~ . 

"' ~ 0 .., 
~ 

~ ... 
::; 0 ~ a,!; :: ~ 

0 = ~ 0 ... 
0 0 

"" '-- a! 0 = u 
"' . 0 

~ ~ ~ -s < 
~ 

-- -
E.R£>i1 

,I 

SCRCCO, ROCL O, 
IIA!k10 UR::RCCO 

t 

(4 l~) 

SYl':Olll 1¥1. 1 SYll!Bl ml. 2 

4 5 

PART OFFS 4 
CARTRUXiE !APE TRA!~ Cl&'l'TR!l.LfR 

INTERClll<NECi lift; A,'() Fl~ 0 LIGRAI' 

♦ 

G ER 

,___ 
0 
c:: ; o· Q. -.., 

'-' .,, 
zo 0 
>C:: < 
"'"' .., o·o .... 

- ,-.a. s _.., 
< 
::,: 

vi' -0 
< g1 w ... - .;I---- o·.,_..., -0 o-
a: ::i- .::. u 
< 

~[ 
> = ... 

o· i' 
..J 

ii 0 

~~ :0 

o" t:~ 
~ id 
C 
V) 

STllP!'O 

-

~.ROM1, 
_ ~HCRC1 ,FLLDl!l1 

(~ l(Jl.'.}S) 
SYltill. NO. ; 

~ 
~ 

~ 
:r r 
~ 
--' ... 
0 z 
5i 

·~ < , ... ,_ 

~ 
0 
~ 

f.! 
= 

' "' -g 
= = -., 
? 
~ -

~ ~ 

< ,..._~ 
< 

1.. ~ 
CAR'TR!tx;E lAf'E TAANSPIRT ClltfTRGi.LfR-A CARTRUX.E TAPE TRA'I.Sflllll C'1flTROI.L[R-8 

o• • 
CARTRIDGE rAPE TRAIISPl1RT tllllTRll.LER~ 

CTTC--A cnr,-s CTTC~ 
lb-Zl 

uoo 
Q';-Zl O..><..> (b-20 

JK16 ....- JK17 
V'lw< - JK18 -ao. .;;-A A ~o~~ A 5 ... o~co ~ 
~>-o ..J 

-~!i e ~EE Cl!l-l'i!SllE OIACRIIM!. 1, 5 ,f SCE Cjl.!PllS!Tf O!Ar.iWIS 1,5 w ... ... SEE CIIJHPllSITE DIAGRAMS 1.2 

L I t I 
:,: 

!- I ' tRCERO 

• -0 oou wux 

i§ =~g < < 
< < i > 

"' < !i! > ~toa:: . '!' .., > rnnso. "' ~ 
'i' 

l'Al!lll 

E~ < 
!;;; . 

IIH,EO,IENAAO, TIX'lC1, TUCCa!EO,SIJTSPCO,STR£QCO,STa>CO, j 
RWTSlPCO RE.VO ROBLKCO,F\llO,BKSPACO (12 LEADS) 

IITA10,IITAOO,WIIA60, TT5RO,TISfO, TTSELC/, TTlNlTC, 0 
0.. 

TTREl«:O TTf i<O.TTffO Rt~10 RTAOO (12 LEADS) ::;; 
;<: IWENO 
::: 

♦ . 

6 

g 
"-.., 

© 

R!JAOJO, 
0011110 
(2 LEADS) 

. 

. 

-0 

~ ... ~ 
0 ... ~-.... ,,, 
"'0 ,-c 

~~ 
- Ii~ 

u 
~ ... 

o·-
""'-' ,-a: 
-'3 
~ ... 

-;;; TTRDYO,T~O, TD'AO, 
~ FS '> IWlllliAO,LPEIIO,C~O (6 LEADS) 
w 

CARTRIDGE -' OATllETO 
~ TAPE 

o·o TRA.'ISPiRT 
<< 
l;it; 

~tL.J 
-~ ROOATAO RIJCLKO {2 LEADS) -

2 3 4 5 6 

7 8 9 

A 

f 

FS 7 
SYNCHRONOUS 

DATA SEi 
,---..- CDHTROI.LER ,~ ~~ t 

~o 
.,, 
5i 3fi © © ct) 0-g ® !.U 

~&' 
.... ;:!ilj~ 
~ ~Cl~ ::!:<O 

B 

FS 2 
BUS -

TERMINAT<!l 

C 

;:;; 
C 
< 

~~ 
<.., -~-·n ,,, -. - 5'l;;, o"O ~~ "'"' ~d 

w 
~ ... 

~;__ 0 o-
CX:0 a:,-... 
o5 "'o C 0 

[ a: ::l.> ~~ 0.. ;;: .., ..,,._ 
~~ 0:; ._,, ... ... zo .... ► <r, -o "':: -s oz !L =-

0 

< ::,: 

--

E 

I+-SY~ ti~. 4 
CARTRIDGE TAPE T~F~T CIINTR~LER-0 i---

CTTC-0 
05-19 

~19 
A 

-
SEE Cl!IMPllSITE O!Al',R/111 1 

I ! 
< < > ~ ~ Cl 

F 

--
. 

- -
~ 

G j 

. .. 
PART Of FS 4 
INTERCIIIIECTl!IIN AN> FLIM OlAGIWI 

TAPE DATA CIM'Ra.LER - .,....,...,,.,.-,-----1H 
DI«. SIZE I $9.£ 

- . ; 

" 5AC 
BELL I.ABIJRAlllRIES SD-IC904-01 

7 
8 ........... .. 9 



A.. -

• B 

• C 

D 

E 

F 

• 
G 

• 
- M--

0 

SYMBOL ILEAD QESfGP,ATJQN 

Jl!lE!!Plli 

·SVA 

SACF.O 

BICcSPACO 

BLOO::O 

BLOCIU 

BOFLO 

BSHPO 

CARTWEO 

clk011 

CLkOZl 

[LRCRCCO 

CRCERO 

l:)ATOETO 

OOINHO 

rNROl 

EREN1 

ERO 

FILENBI 

FILLO 

FWOO 

GPRO 

GPO 

GRDA 

HllVELI 

INF<00·15l0 

INllBO 

INITO 

0 

DEF lll!TION 

• 5 VCLT FO'..a! SUS A 

SERIAi. BUFFell SUS CAARY PULSE lliOIU.TING 
THAT Tl+f Oll·liNE <ACTJVE> OIT~ 31JFFER 
HAS Bi:Eli EITl£R FJLlED OR et1r·1H,, 
ACTIVE LOW 

me•~ ~S"Ail [l)IVW,O BEING OHOOi:O, 
LOIi ACTIVE 

SToP AF.cl< oLOO-, LC-Ii ACTJII( 

Sm> AFTER 8LOOt, HIGH ACTIVE 

SERIAL !MFER BUS O\IERHOW l~OIC>TION, 
ACTIVE L();; 

SEfllAl !IJFF-,1 illS OATA SH!H PULSE. 
ACTIVE LOIi 

TAPE C~TRIOGE IS WRITE EII/.J!LED STATUS 
LINE fR~ CTT, ACTIVE LOW 

cnc·s llfTE~IIAL CLOC1<; PHASE ON~. ACTIVE 
HIGH 

CTTC'S t•TI:=utAL ClOO: PHASE TWO, ACTIVE 
HIGH 

crrc·s CUA~ Tl!:: CYl IC REOU~CA~CY CHECK 
CIRCUIT Clll':WIO BEING uE~D. LOW 
ACTIVE 

ERROR JIIIDICATIGN O\JTPUT OF THE C'(ClJC 
REDIJND,l,ll(Y tHECt. C lRCUI I, ACT lvE LOW 

DATA "'ETECl ST,HUS LJNE FRON err. ACTIVE 
LOW 

JHl!i61TS TM: DATA ll8"ECT STAM SIGIIAL 
FRON THE CIT UliTIL THE TAPE HAS 
ACCHEAATEO TO FULL SPEEC, DURING; 
l!Af.•.£PAtE, REA!l·A·BLOO. A.~0 
REAO-AFTER~ 11E OPERATIONS, ACTIVE LOW 

HA!llE THE Rt.AC CIRCUITS Of THE CTTC TO 
ACCEPT 1'.EAJ OAJA fR0/1 TH£ UT. ACT JVE 
HIGH 

CRCC ~ROR OUTPUT ENA!llE. J.Cf 111£ HIGH 

RE00£S1 TO THE SPJ TO TRAHSl<JT AN ERROii 
ST.ART CCCE IN ™£ CURREIH STATUS REPLY 
TO TtlE CC. lOW ACTIVE 

cnc·s fill REQUEST CIRCUIT fllA8LE, 
ACTIVE HIGN 

SERIAi. BUfFER 8US fill OPEAATION 
REQUEST. ACl IVE LOW 

rnc·s TAPE IIOTIOH REOUEST PEGISTER IS 
SET TO fASJ OIi SLOW FORIIARO, ACTIVE LOW 

REPH FROII BT TO AC~IIOWLEOGE THE RE CE I PT 
Of & GPO IIEOUEST. LOlol ACJJVE 

REQUEST TO Bl 10 GEIIEAATf PARITf OVER 
THE SIATUS lll:PLY CURRENTLY ~S!Ol~'G ON 
THE roMON ?AP.ALLEl BUS 

GROUllO RETUIN JOR •W POIEII BUS A 

S11.."ICE Of A HltH LOGIC lEVEl IJSl:0 TO 
DISABLE lM'SED LOGIC lll?UTS 

COl1PION PARAt.LH BUS BITS <00·151. LOW : 
LOGICAL OllE 

TDC llllTIALLZE COMAIIO EXECUTE 
(LOGICAi.LY EQUIVALENT !O INITOl, ACTIVE 
LOIi 

10( INJTIALIZE COMA.'10, LOW ACTIVE 

1 

2 3 4 5 6 

P,c\RT OF FS 4 
CARTRIDGE TAPE TIWISPOIIT CO~TROLLER 

SY1190l/LEAD PfSfGNATfOM $YMOlllEAD p•s IGNATIPN 

.!lliE!Klli1.t 

L8EH1 

LPEWO 

MINTO 

HAINTI 

HANENO 

l10DO 

PSTATI 

RCO 

ROADJO 

ROADJI 

R08LKCO 

!UlCLkO 

RDClO 

RflllATAO 

ROOUTl 

REVO 

RSPI 

RTAOO 

R:A10 

RWDINGAO 

RWOINGBO 

RWTSTPCO 

SCRCCO 

SOINO 

SOOTO 

2 

QHl~!Tf PN 

EHABLE PARALLEL LOADING OF M 
INFOR~ATION 8U5, IIIGH ACTIVE 

STATUS PULSE FRO/I en iO INDICATE THAT 
WE CTT WS SEIISEO HIE LOAD "O!HT OR 
tARL Y 1Wl1t ! NG HO. = /\ARK ON T'HE TAPE. 
ACT IVE L()lj 

enc IS IN THE IIAINlEHAHCE IIOOE Of 
OPEAAT IOlr. ACf!VE LOW 

CTTC I~ IN THE f1AINiEMANCE 1100E OF 
OPERATIOII, <COIIP~~HENT OF MINTO> ACTIVE 
HIGH 

REOIJEST TO ~IE en TO ENABLE THE 
OPERATORS liElolNO AND UNLOAD IIANUAL PUSH 
81/TTONS 

NOOlflED ~.TII DETECT STATUS FROII TliE 
en. ACTIVE LOM 

GATE THE OtC'!: PRJIU.~Y STHUS !.EPLY TO 
Th~ PAAAl.LEL JNFOR!1A1 JQN BUS, HIGH 
ACTIVE 

RECEIVE THE UATA ON THE Co,ll'ION PARALLEL 
BUS AIIO INlER.?RP 17 AS A CCJIHANO, LOW 
ACTIVE 

READ O~TA i.CJUST roR PROPER 16-BIT WORD 
FIW1 I NG < COIIPlENENT OF ROAOJl >, ACTIVE 
LUW 

READ DATA A!)_;u;r fOR ?ROPER 16·8!T WORD 
fRAlilMf. IC!/NhEIIEIIT Of ROAOJO>, ACTIVE 
HIGH 

CTTC 'S REAO·/;·!IL{JO( COtl/lAND BE I NG 
DECODED. ACTIVE LOW 

READ DATA CtOCI-. FROII THE CTT. ACTIVE LOM 

CLEAR THE CRr CHEO. CiRCUJT FOR A READ 
OR READ·AFTER·IIRITE OPfRAT!CN, ACTIVE 
LOW 

READ DAT A JRull THE CTT. UlW : 
LOG If.Al ONE 

READ OAT.-. OUTPUT FROII D~TA RHOVERY 
CIRtulTRV, LOulf.AL ONE = HJr.H 

cnc•s TAPE IIOTION REOUEST REGISTER 15 
SET TO fASi OR SLOW REVERSE. ACTIVE LOW 

READ SHI FT PULSE USED TO GEMERATE DATA 
SHIH PULSES TO THE BUFFER, ACTIVE HIGH 

READ TRACK SELECTOR ADDRESS BIT ZERO 
<LSB), lOW = LOGI f.AL ONE 

READ TRACI( SELECTOA ,'OORESS BIT ONE 
CIISB>, lllW : OGI CAL ONE 

CTT IS PERF0'-11ING A TAPE REWIND SEQUENCE 
<LOGICALLY EllUNA!.ElfT TO RWOINGBOl, LOW 
ACT IVE 

CTT IS PER'ORHIHG A TAPE REWIND SEOUENCE 
<LOGICALLY EOUIVALEIH TO RIIOINGAOl, LOIi 
ACTIVE 

CTTC'S RES~T WRliE STOP CIRWIT C0111W10 
BEING OECOOEO, LOW ACTIVE 

mc·s SHI FT CYCLIC REOUNOAIICY CHECk 
CIRCUIT CO'VWIO 8ElMG OECOl)(O, LOW 
ACTIVE 

SERiAL euHER 8\JS OAf" INPUT TO THE 
BUFFER UNIT. LOW : LOGICAL ONE 

SERIAL BUFFER BUS DATA OUTPUT FROII THE 
BUFFER UNIT. LOW = LOGIU.L ONE 

3 4 

!!!iEt!ll/ill 

$Hf.RC 1 

SSTO 

STOP CO 

STOPPO 

STREOCO 

SWTSTPCO 

SYNCO 

Tltv.O 

T 11180 

TORO 

TTBOTAO 

TTEllTAO 

TTFFO 

TTFRO 

TTINITO 

TTIISTPO 

TTROY? 

TTREWCO 

TTSElO 

TTSFO 

TTSRO 

TUCCOOEO 

TUf.RCl 

WAITO 

WOATA1 

5 

PEE fHJUOH 

CVCllC REDUNDANCY CHECK CIRQJIT DATA 
SHIH ClOCK, ACTIVE rllGtl 

ADDRESSED DEVI CE REO\/ESt:fO TO GATE A 
STATUS REPLY OIi TH€ (O'l!tO'i :>AAA!.LEL B'JS, 
ACTIVE LOW 

CTTC'S STOP t:OIYIANO BEi~~ CHD03). 
ACTIVE LOW 

TAPE JS SfOPP!kG DELAY i'l!!lll-S PULS!:, LOIi 
ACTIVE 

cnc·s SECONOAAY STATUS RE:tEST CONHANO 
BEING !lHOOED, IICTIVE Ulll 

CTTC'S SET WRITE STOP COIIIWI!) BEING 
OHOOE.C,, ACTIVE LOM 

A SYHCHIIDHlZING Sir.HAL 10 n£ SPI WlilCH 
INDICATES THAT A DEIIJCE ftAS SENS::O A 
COlll1AML' 011 THE PARALLEL BUS. An Ive LOW 

TAPE IS 110\1 ING STATUS SIT "P.011 CH 
<LOGltl,HY EOUI\IAlENT TO 11/"i>O). ACllVE 
LOW 

TAPE IS 110\IING ST~TUS 811 f.,...,;11 CTT 
<LOGlf.ALLY EQUIVALENT TO TJIIAO), ACTIVE 
LOW 

TAPE OFF REH STArus ll~E ;:;~" m. 
ACTIVE LOW 

PHVSICAl BEGIHHIHG OF 1.,,.c STATUS llNE 
FROII GT, ACT IVE LOW 

?HYSJC,4.l EIIO·OF-TAPE ST~ns 81? FROII (TT 
<lOGICAltV EOUIVA!.ENT TC TTEOTBO>. 
ACTl\/£ LOW 

FAST (iO IPS) FOilWAAO TA?c MOTION 
REQUEST LINE TO THE CTI. ACfl\/E LOW 

~AST < '10 I PE) REVERSE T Al'£ t'OTI O!I 
REOLIESl TO THE CTl, A£flv-': LOW 

TRANSPOIIT INITIALIZE R&,c.!EST LINE TO THE 
en. ACTIVE lOW 

TRANSPORT IIAJ NTEN/\lff c ST~ ".fO'JEST LI 11£ 
TO THE CH, I.CT IVE LOW 

CTI ~E.IOY STATUS :,p fRIVI c.TT. LOW 
ACTIVE 

TAPE Rfl'IND REOUEST LINE ro TIE ,:n, 
ACTIVE LOW 

TRAIISPORT SELE~T LIN~ TO TI.E en. ACTIVE 
LOW 

SLOW < 50 IPS) fORIWIO TAPE l'OTION 
REO\JEST LINE TO THE en' ACTIVE LOW 

SLOW 00 !PS> REVERSE T.JPE WJTID'I 
REOUESr LINE TO THE m. ACTJ\'£ LOW 

tTTC'S l·O\Jl·Of-6 DEVlct SELECTIOIIS tOOE 
IS PRE SENT ON TiiE PARA!.LH I !llfORIIATION 
BUS ll ~ES INFOOO THRO\JGh li.fJ~O OIJRIIIG 
~co. ACTIVE LOW 

SP! 'S, RECEIVE CDltM!CO Slla.t.t. 8tJFFEREO 
FOR USE BY THE CTTC tLOGJ CAl.l Y THE 
COl!PLEIIEIIT OF RCOL ACT IVE HI~ 

A REQUEST TO TIE SPI TO i,U,H lJ!HiL THE 
DEVI CE HAS HAO TIIE TO ACT l.f'OII A 
COIVWC> BE:FME REIIOVl 11G TW • CONIWII) 
FRON TIE PAAAl.lH BUS, ACTIVc LOIi 

WRITE DATA BEING PRESENTEO TO 1l£ tnr.·s 
PHASE ENCOOIIIG C IRCUllRI. HiGI : 
LOGICAL OkE 

6 

7 g 

SYl!BOL{I £AP QES!GNATlPN 

ilENMQ 

WROATA 

WRENA80 

WRJTEPO 

WRITEO 

WTAOO 

WTA10 

WOI I 

7 

om" m 011 

OUTPUT (,f THE CTTC'S WRITE CIRCUITRY 
ENABLE f~IP·FlOP !LOGICALLY EQUIVALENT 
TO ,jllfliA.Sv), "CTJVE I.OW 

PHASE ::IIC01)€0 WRITE OATA OUTPUT TO THE 
m 
WRITE CIRClllTRr EN"8lE REO'J!:ST LINE TO 
THE en (lOulf.All' HlUl~ALENT TO 
IIENMOl. i\CflVE LOW 

WRITE DAlA llELAr PULSE USED TO DELAY lHE 
STAATING OF Tkc WRIT£ OATA OPEAAT ION 
UNTIL Ttlr TAPE IS ,'1Q'f/lNG AT FULL SPEED 
AH:) THE PROPER LE"GTH JBG KAS BEEN -
IIRIHEN. ACll~ LOW 

CT:-t'S WRITh•·SLOO- CO/¥WIO IS BEING 
OEctlOED AIIO A liOliio'RIH FROTECTEO IP~(~ 
IS SEl!'CTEO. AG:v<:: LOW 

WRITE TRACK SELH•OR ACDRESS BIT ZERO 
<LS8l, lOW: l0€ilCAl. OHE 

MR I TE TRAC~ SHECIOR AOOR£SS 8 IT ONE 
< NSB>, LOW : lOG IC.t.L OJIE 

(ITC ·s WRITE noc,; PrtASE O"E. ACTIVE 
HIGH 

TAPE OAT" tONTROLlER 

81:Ll LABORATORIES S0-1(904-01 

g flUllB) ,. u. s. A.. 

9 

A 

B 

C 

D 

E 

F 

G 

ONG SIZE lSSl.E 
H 

CZ SAC 
84"8 

,. 

9 



• 
• 

• 
•• 

B 

C 

DESJG 

0 

EOPT 
lOC 

CTTC·A OS·ZZ 

LEAD 
DE.SIG FUNC TERII. 

001 
004 
oos 
001> 
011 
on 
014 
IOS 
107 

101 
Ill 
Ill 

:10 
100 
101 

•5VA Pll'l 000 
F.IR 119 

B~SPACO O 110 

0 BLOCICO I 009 
311 
311 

E 

F 

G 

BL00'.1 I 
Cl~DICtO 0 

EN'IOl 
FIIOO 
GROA 

0 114 
01 207 
GRO 0G0 

GRO ZGO 
GRO ZOO 
GRD 119 

HllVEll 
I llfOOO 
I IIF010 

I NFOZO 
J IIFOlO 
IIIF040 

I 
DI 
I 

01 
01 
I 

00& 
201 
101 

202 
30Z 
002 

I IIFOSO I IOl 
I Nf070 
INFOBO 

I 301 
01 Z17 

INF090 01 
lhf100 01 
UF110 01 

lhf120 01 
... FllO 01 
lhf140 OT 

llrF150 OT 
1111180 01 

INITO 

LEEN1 I 
IIAIIITO 01 
11AINT1 0 

PSTATI I 
RCO I 
""BUCO 01 

RDCLO 0 
RfVO 0 
RTAOO 0 

RTA10 0 
RWOINCBO I 
RIITSTPCO 0 

0 

llZ 
zn 
Z14 

115 
OIS 
Z~l 

204 
205 

304 
007 
305 

001 
103 
010 

llS 
20& 
117 

317 
019 
311 

SYMBOL NO. 
CAATRJOGC TAPE TRANSPORT CONTROllER • A 

CODE 

Jltll, 

ElE" 
IDEIIT 

A 

OPT 

FS INFO ··················-·· ···• rp INFO •···· 

OESTIIIATION 

4/3 

4/3 
4/l 
4/Z 

4IZ.4/l 
413.4/4 

4/] 
1/1 
1/1 

111 
1/1 
1 / 1 

1 / 1 
111 
1/1 

111 
1/1 
111 

Ill 
111 
111 

111 
4/Z ,4/3 
414 
1/3 

4/4 
4/2 
4.'l,411 
4/4 

4/4 
Ill 
4/l 

4fl 
413 
Sil 

Sil 
4/4 
4/l 

NOTE 

ZOl 
Z0l 

Z0l 

ZOl 
lOl 
Z0l 

TEM. 
1100 

WENABI 
'NROO 
IHBG 

LOC 

lHZ 
ZHO 
ZHI 

IIOTCIIIH1 2H1 
READCO Zll'l 
lTffl 2H3 

TTSF1 ZH1 
WETIUr.10 lA9 
WR~UENO 2H1 

'"TfR1 ZMl 
F S TREVtO ZHS 
TTSR1 Z'll 

FSTFORCO ZHS 
T'lCI.AOl JHS 
1RCKA11 3115 

•SV 
•SV 
S~SPACO 2HS 

BLOC1.0 ~AZ 
BLOCr. I lAI 
tLRCJICCO 2116 

EIIROI 
~l:00 
GR0 

~RO 
.RO 
GR0 

ZHO 
ZHl 

IIIGSTPO 1A3 
INF~OO lA& 
INFOIO ZAl 

INFOZO 
INfOlO 
1111'040 

INFOSO 
INFOJO 
INFO&O 

]Al 
JAi 
ZAI 

ZAI 
ZA7 
lA4 

INF090 ZM 
INFIOO ZM> 
1111110 ZN, 

INFIZO lA5 
INf 130 3M> 
INFUO lH4 

I Hf ISO lH1 
INITBO ZH7 

IIITO W 

LBENl lA7 
IIAINTO 3H7 
IIAINT I 3H7 

PSTAT1 3AO 
RCO lAO 
ROBlktO ZHS 

RDCLO 2HO 
llEVO 2H2 
RTAOO JHS 

RTA10 JH6 
RWl)JNC.80 3A1 
RIITS TPCO ZHI> 

2 

2 

DE.SIG 
ECPT 
LOC 

CTTC•A 05·22 

LEAD 
DE.SIG FUllC TERII. 

SCACCO 
STOPCO 
SiGPPO 

0 
0 
I 

STREOCO 0 
SWTSTPCO 0 
Tl"BO I 

THFO 0 
TTFRO 0 
TTINIT0 0 

TT"5TPO 0 
TTREIICO 0 
TTSELO 0 

TTSffl 0 
TTSRO !) 

HJCCOOEO 0 

312 
012 
Ill 

310 
314 
106 

lib 
016 
209 

109 
111 
315 

111> 
116 
ZII 

TUCIICI 01 101 
IIHIMO 01 109 
IIREIIASO OT 100 

k1!TEO 
WTAOO 
IITAlO 

DESIG 

01 104 
0 211 
0 017 

EOPT 
LOC 

CTTC·S 05·21 

LEAD 
OESIG FUNC TE/111. 

009 
107 
10& 

112 
IU 
zoz 

300 
101 

•SVA PIii 000 

- 119 
ClKOll I 114 
CLRCIICCO I ZOI> 

CRCERO 
EIIR01 
EREIII 

0 
I 
0 

113 
013 
003 

I 014 
.• lENBl O 201 
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Cll'f'0S T[ ll I ACJWI ~ 

TAPE Do\ TA co,m•>u£R 1--,-~=-r-~-tH l 
01«; SIZE l~Jt 

♦S 2A 

BELL LABORATORIES SO-IC904-0I - B46E 
8 ~M•...a.A 9 



0 

• B 

• C 

0 

E 

F 

• 
G 

• 
H 

, __ ,.,_,,, 0. 

2 

!.OGI Clll [OT STt,T~• ~EIIERIITIOfl 

LOGI Clll E/,0 
ROl LPM f\,tlST RI.DIIIGAO Of TAPE 

STATUS STATUS 

0 1 
, 

\_ 0 0 0 

0 

1 1 0 

, 0 0 

X A X I 0 

LOGICAL BOT ST~TUS GENER/ITHlll 

[OT 
lfll.O f\,OST RI.OINC,/10 STATUS 

0 1 

0 1 

\__ 0 , 1 

X 

1 0 

X X 1 

0 lC•C I CAL ZERO OR IIOT ASSERHO 

LCGICAL ONl OR "5SERTEO 

IRR£LCVANT 

HIGH lO LOW LOGIC fRAN~l TIOll 

LOOI CIIL B[Gllilt-lG 
or TAP£ 
STAnJ., 

0 

0 

0 

1 

0 

2 

3 

3 

4 5 

PART OFFS 4 
CIIRTRIOG€ TN>£ JlWISPOiH tOfflRllllER 

COMPOSITE DI AGRAM 6 
LOGICAL f.OT rum eoT STAl\JS L:JIERATIOH 

0 T 

Fl.oST 

0 

6 

r---+--+----+-------ii---+---+--_.--__!H'..'..l~L[::.!V~l iHII',/; LOGIC LEVEL) 

0 T 0 
i: AOTSTAT sn---~:-"'JC (OTSTAT S 

0 0 
~----' 

SSTATI 

I- ... 
g f3 ..., 

COl+'ON PARALLEL BUS 

4 5 6 

7 8 9 

A 

B 

C 

0 

E 

F 

G 

TAPE DATA COI-ITROLLER 
.,__1Mi_S_I_Z£ ___ 1_SSUE _ __. H 

u SPC., 

BELL l.A80RATORIES $0-IC904•01 84GF 

7 
8 ...., ........... 9 



r--~...-----------------------::-------------------------------------~~---

0 2 3 

A 

• B 

• C 

- 0 •24VS ·5YB -4SYBS (~ LEADS) 

fS ~ 
CARTRIDGE 

TAPE ,....... TRA!IS:'l!lll 
C&liTRlll.LER 

D 

; 15:-0,TT'..fO, TTSELO, TTREloltO, TT/!Srn 
TTlf:'.TC.TIFRO.lllfO Mllf.!,J 

_ (9 LE/IDS) --
•It- -

f' 

E ~ 

TT BOT AO, TTROVO, TT E Ill AO, T tlRO, T Ill.tO, 
Rll.l!NG/\0 LFC:.«l CARThiO (~ LEA::S) 

FRGR0,·4SVRTil!I (2 LEADS) 

F 

• 
G 

• 
-----H 

•·-IU•J)l O 2 3 

4 

PART OF FS 5 
CARlR!llGE TAPE TR,\USKR'i 

INTERC.fNNtCTW/ IIIIC Flfl\l DJAGRAH 

' 

sY;a!L HI!. 1 
LJ.RTR!DG£ TARE TRANSNRT 

CTT-J6 
04-cwi 

0 /8 KS-21447 ,L2 

-
SEE NitTE 1 

l 
1 

. 

5 6 

WT/110,IITAuO,lff"NABO, 
llfID~TA,RTAlO,RTAOO (6 1.£1\0S) 

f 
I 

p 

SYmQ'I. trl. 2 
C/\RTRIIJGE T'-"E TRANSl'IIRT 

CTT-J5 
04-10R 

P/8 KS-21447,L2 

SEE N!ITE 1 

I 
J 

p 

ROOATAO,rotLKO,OATOETO (~ L£AOS) 

.,... 

4 6 

I 

7 8 

NOTES: 
i. LEADS iWiCATEO SHAU 8( PAiREO /11'0 TWISTED WITH A 

S!MllAALY 1:AMEO fJ;CU/,0 LE/10 iW!:N!:,G FP'IH lHE 
CARTRIDGE TAPE TRANSPORT T0 /111 l!llERllEDIIITE 
CTF STAGING AREA • 

PART !If FS 5 
!NTERalNNECT!IIN Alll Ft~ OJAGRAA 

TAI'£ MTA ~#1.U:R 

BEU Ul!OIATORIES S0-IC904-0I 

7 8 

9 

A 

B 

C 

D 

E 

F 

G 

i---------1H 
Ol«i SI Zl ISSUE 

~s 2A 
B5AA 

9 

, 
f 



0 2 3 4 5 6 7 8 9 

PART OF FS 5 
CAR TR I OGE TAPE TRAliSJ>o;!T 

A A 

$YMBQL/LEAD J)ESJGNATJC5 m1aQLlLEAP l!rntiltAlilllt 

l!!lEll!llU.C PHl'iUIPH l1ll2llltlJ.: PfEINJTION 

•Z4VS •24 VOLT POWER BUS FROl1 THE TOC FOWER TTFROG GROUND LEAD TW I STEO WI TH TJFRO 
SWITCII 

TTINITO TRAJISPORT l~JTIALl2E REOUEST LINE TO THE 

• •WB •~ VOLT l'OIIER BUS B CTT, ACTIVE LOW 

-,,aves -0 VOll POIIER BUS F;iON TDC POWE" SWITCH TTJNITOG r.ROUHO .. cAO TW'STEO WITH TTINJTO 
TO CT r <SUPPLIED FROII -~ave, 

B TTJISTPO TRANSPORT PIAJNTENAIICE STOP REQUEST LINE B 
-4aVRTNB -43 VOLT POWE.R BUS B GROUND RETl!~N FRO" TO THE CTT. ACTIVE LO-II 

CTT 
TTNSTPOG GROUHO LEAD TWISTED WITH fTIISTPO 

::AAMO TAPE CAATRIOGE IS WRITE EIIA''LED STATUS 
LINE FROl1 en. 1-CTJVE LOIi TTRDYO en READY STATUS BIT FROII en. LOW 

ACTI\IE 
CAAlkEOG GROUIIO lEAO TIIISTEO WITH CAAT\IEO 

TTRDYOG GROUND IE'IO TWISTED MITH TTROYO 
04TOETO O.i.TA DETECT STATUS l lkE fROfl en. ACTIVE 

LOW TTREWCO TIJIE REWIND REQUEST LINE TO THE en. 
" • ACTIVE Lilli 

D.i.TOEfOG GROUHO LL'[' T\IJSTED WITH OATOETO 
TTREMCOG GROUND LEAD TWISTED WITH lTREWCO C C FflCRO fRAIIE GROUND 
TTSHO TRANSPORT SELECT LINE TO THE (TT. ACTIVE 

LPEWO STATUS Pul;E FRO/I CTT TO INDICATE THAT ·.ow 
I HE C rt 1-!AS SENSED T~ LOAD PO INT OR 
E~l • li~RNJNG HOLE IIAA~ ON Trlc TAPE, TTSELOG GROUND UAO Tl/ I STEO WI TY. TTSELO 
A[l JVE LCW 

HSFO SLOW <30 IPS) ~ORMARO TAPE IIOTION 
LPEWOG GROUND LEAD TM! STEO WI TH lPEWO REOU~ST lJNt TO THE CTT. ACT JVE tOW 

Jl~NO REOUfST TO THE (TT TO FNA8l£ THE TTSFOG GROUND LEAD TWJSTEO WITH TTSFO 
OPERAT~S REWIND ANO UNLOAD MNUAL PUSH 
l!VTTONS TTSRO SLOW CO JPS> RE~RSE TAPE '10TJO~ 

IU'OUEST LINE TO THE CH, ACTIVE LOW 

D 
IIAHENOG GROUNO LEAD TWISTEO WITH 11ANEHO D 

TTSROG GROUND LEAD TWISTED Ill TH TiSR~ 
AOC\kO REJ..u DATA CtOCK f-R°" THE ClT, AC1 IVE LOW 

MROATA PHASE ENCOOEO ldlJTE OATA INPUT TO THE 
IIOCLKOG GR0IJM) LEAD TW I STEO WI TH ROCll'.O CH 

IIOOATAO REM> DATA FROII lHE CTT. lOM : MRO.\TAG r,<>:)VND LEAD TWISTED WITH WROATA 
LOGICAL ONE 

WRENABO W!IITE CIRCUITRY ENABLE REO\JEST LINE TO 
ROO.ATAOG GROU~O LEAi\ TWISTED WITH RDDAlAO TRE CTT <LOGICALLY .EeJl\'ALENr TO 

WEr.AAO), ACTIVE LOW 
RU,CO I.EAA TRACI\ SElECTOR AOORFSS BIT ZERO 

(LS6!, LOIi • LOGICAL ONE WRENABOG GROUND LEAD llllSTEO MITH WREIIABO 

E RTAOOG Gll()IJND LE.A:> TWISTED MITH RTAOO WTAOO IIRJTE TRACk SELECTOR AOORESS BIT ZERO E 
<LSS>, LOW : LOGICAL ONE 

IITAIO Af~D lRACk SElECTOR AOORESS en OKE 
lffS8l. Lilli : LOG! CA1 ONE WTAOOC GROUND LEAD TWISTED WITH WTMO 

IITA10G GltOI/NO LEAD HOSTED MITH RT.i.TO WTA10 WR I TE TRACK SELECTOR ADDRESS BIT ONE 
<NS8>, LOW = LOG) CAL ONE 

f;)IQ I N<l\O tTT IS PERFORNJ~G A TAPE RUIINO SEOUENCE 
tLtX;ICAUY EOUIVAlcNT TO AIIOINGBO>, LOW WTAlOG GROUND LEAD TWISTED WITH tlTAIO 
ACTIVE. 

~WOJNGOG GROUIIO LOO TWISTED MITH RWOINGAO 

F 
ll!IAO TAPE JS JIOVJNG STATUS 8JT FRON en F <LOGJCAllY EOUIVAI.EHT TO TJNBO>, ACT)~ 

LOW 

• TJJIACG GROUND LEAD TWISTED WITH TIIIAO 

TORO TAPE OFF RE.El STATUS LINE fRON en. 
ACTJ'JE lOW 

lOROG GRO!Jlj0 LEAD TWJ STEO WITH TORO 

TTEOTA:l P'IYilW ENO-OF-TIJIE STATUS SIT FRO/I CTT 
<lO&ICALlY EOVIVALEIIT TO TTEOTBCl, 
AClJVE LOW 

G TTEOTAOG GROUl(O LEAD TWISTED WITH lTEOT"C 
G 

TTFFO FAST (90 JPS) FORWARD TAPE 110TIOli 

• REOl.EST LIIIE TO THE CTT. ACTIVE LOW 

TTFFOG lillOUNO LEAD TWISTED MIT!◄ TlffO 

TTFRO FAST (90 JPS> R~V!;RSE rm Jl(),1011 
REOI.EST TO Tl-IE CTT, ACTIVE LOIi 

H TAPE DATA CONTROLLER 
DMG SIZE ISSUE 

H 

Cl SAC 
BELL LABORATORIES S0-1C904-01 85A8 

0 1 2 3 4 6 7 8 
PIJ.JOtD 1• U. I. A. 

9 



~-
0 T 2 3 4 s 6 7 8 9 

PART OF FS 5 
CARTRIDGE TAPE TRA:ISPORT 

A 
A 

SYMi30L NO. 1 SYMBOL NO. z 
-----·--------- ---- -·--------------· 

_;,c• CARTRIDGE TAPE ~ORT CNHRIOGE TAPE TAAll'SPORT 

EOPT HE" EOPT ELE~ 

!lESIG LOC cooe IOEIIT OPT DESIG LOC CODE JOENT OPT 

•• CTT•J6 O•·OIA PIO ltS·Zl447,L2 CTT·J5 04· IOR PIO ltS·ZHV ,ll 

········-·········· FS INFO ••••••••••••••···••••• •••• CP INFO····· -- ---- - ------·------fS iNFC ··············-····:·, ··:· CP II.IFO ••·•• 8 
8 LEAO TERII. LEAD TERII. 

DESIG FUNC TEM. DESTINATION IIOTE IIOO LOC DESIG FUWC TERII. DESTINATION Kl>TE l!OD LOC ------------------···-
I TACHTP 10 Gll!l 
23 ·9'V 11 GNO 

35 ONLINE lZ GND 

17 TOR<CC> 13 GIIO 

39 l" 17 REAOTP 

41 80T<CCl 30 RO<~Cl 

• n EOT<CCl 31 ROS<CC> 

45 lPEW<CC> 32 !>D<CC> C 
C 46 CIP 33 •PEAkS 

44 •9V 34 ... t:Aks 

6 GNO 7 GND 

•24VS 50 613 •24VS a GNO 

,;ve PWR 24 612 •W 9 GIIO 

·4&VBS I ZS 613 ·4AV OATOETO 0 I& 4/4 OATOETO 

-:.avRlN& I 22 614 GRO OATOETOG G,QO 16 GliD 

CARTIIEO 0 49 4/4 CARTWEO ROCLKO 0 16 4/Z ROClltO 

CAATil:OG GAO zo CIID ROClllOG GRD 15 GND 

fRGRO GRO 21 614 GRO ROOA'iAO 0 35 4/Z ROOATA0 
D 

D lPEMO 0 V 4/4 lPfWO RODATAOC GRD 14 GIIO 

lPEWOG GRO 19 GNO RTl.00 l zo Cl RTAOO 

IWIENO I H 4/4 IWIEIIO RTAOOG GR!) 2 GliO 

IWIENOG GAO n GNO RTAIO l zz 4/1 RTAIO 

RIIDINGAO 0 36 4/4 PMOINGAO RTAIOG GRD 4 !;Ill) 

RllDIIIGOG G.'lO 15 GND WROATA J 24 4(3 IIROIITA 

TIMO 0 40 414 TIMO WROATAG GRD 6 GND 

TIMOG C,RD 17 GNO WRENABO OT 23 ,., 1 I.REIIABO--

TORO I 3& 414 TORO WRENABOG GRO 5 GND 

TOROG GRO 16 GIID WTAOO J 19 411 WlAOO 

E TTBOTAO I •Z 4/l BOT WTAOOG GRO 1 GIIO E 
HSOiAOG GIii) 1 (;110 WTAIO E Zl 4/1 WfA10 

1TEOTAO I 44 4/3 TTEOTAO WTAIOG GRO 3 GHO 

ITEOTAOG GRO ta GNO 
TlffO 1 lb 411 TTFFO 

TTFFOG GRD • GIIO 
TTFRO I 2& 4/1 TTFRO 
irFROG GRO I GIii\ 

TT IMJTO I 31 4/1 TTIIIITO 
Tl JNllOG GRD '' GNO 
TTIISTPO I z 4/1 TTIISTPO F 

F 
TTIISTPOG GIil) l GND 

• TTROYO 0 l4 414 TTROYO 
TTRDYOG GRD 14 GIIO 

TTREWCO I lZ .,1 TTREWCO 
TlREWCOG GllD 12 GNO 
TTSELO I 30 4/1 TTSELO 

TTSELOG GRO 10 GND 
TTSFO I Z7 411 TTSFO 
TTSfOG GRO 5 GNO 

G 
TTSRO I Z9 4/1 TTSRO G 
TTSROG GRO 9 GNO 

PAIIT Of FS 5 •• SY"BOl<S> 1 Z 

H 
TAPE DATA CONTROLLER R 

011G SIZE ISSll: 

CZ SAC 
BELL LAIIDRATOIU ES SO-1C904-01 BSCA 

0 1 2 3 4 s 6 7 3 
lla:llllD II U. s • .._, 

9 



A 

B 

C 

f 0 

i 

.. 
l 

E 

F • 
G 

0 

.c~ 
-48YRTN(A C-M' 

., -48VA, -48VA(S-L) 
..• 

(12 LEADS) 

(12 LEADS) 

2 3 

~

,,411 

CKT N~P~A-----~~--------!~-4---+-------------------, 
PAT 

PA 
T0 [ ceNN FA 
CKT 

I . 
1C 

-481/A lC 

5C 

ci:N -401/RTNB 

5'11-1ijgl Nl1. 1 
PGIIER CalVEIHER 

PM, 
05-,9 

J87421A 
A 

i= 
a:: 
< 

l I.__ ____ ..,__ l..,_GRO='-'A-__... I• 

" S'IMO&L tl0. 3 
SI-I 1 
01-39 

/SEE t::aTE 1l 

/\ +24VS 

< 

l 
'-

~ 
a, 

" ' 

[

FRr.RO 

CKT -48VH ----------+---- -

1T 

1(1 

4T 

I 

40 

5T 

I 

(I 

I 

6T 

68 

S~t-'O(ll Nil. 4 
TS 1 

01-40R 

4 5 

PART OFFS 6 
Pil-lEk 

INTERC~,iEtTI(1N ANO fl~ OIAGRA.'1 

-
! 

< -i= ~ 
~~ 
a, a, ...... 
' ' 

S'IMB!tl 14. 2 
AAlER CfNVERTER 

P/12 
05-44 

J87421A 
~ 

l 

! 

l l GROB 'I• 
-- _!.. ... 

l 
©t 

E] 
" •-- -48V8 '----1~--+---+------m_.o_s ___ +--------' 

C.'lOA 

C 

5 
C: 

~ 
"" ...... 

I 

··,:---------------1-------------------------- 1---------r~s,----------+1----
H _ _ _ __ _ C.VlTRIDuE. T/\~E. TIWlS~Jlr 

I • rlltl IU • JJI O 2 3 

0 

4 

FS '/ 
SYNQ;ROIOUS 

DATA SET 
COHfROllER 

5 

6 

Pi!WfJ:. GRO 
- - - - -Pl.ANES PWIHES r---.. ,---,. 

7 8 \ 

NOTES: 
1. SWITCH 51 IS AN ALTERPIATE ACT19H SIIITCH 

SUCH Tl'AT IT IS DEPRESSED 8.'C!:: T:> Clll& 
ALL CllNTAtTS All> DEPRESSED AGAIN T0 
0PEN ALL Cl!NTACTS. 

---'---J=IBUTleN 
,_ _____ TA~LE2 

GROB 

r.ROA ----- - - - -J~ +5VA ._ _____ 0ISTR!i!UTl!ll; 
TA31.E 1 

P'll,IER 0[STRiEU7l!i~ TABl( 1 

CIRCUIT EQPT r--~O +5VA 
PACK lllC PLANE 

JK9 05--16 

JKe 05-17 
.11(19 0"-19 
JKl8 05-20 
JK17 05-21 

200,;19 000, 11~ 
0G0,2GO 

~+...:":.:'>-....::;22::._..j..._-1---1--~-G> J~1,; o;..24 
G) IK14 05-25 

JKH 05-27 
JK12 05-28 

JK11 200,319 
0G0,2CO 000,lH 

7 

M-'ER OlSTRllllTlfhl TAOL_E_z __ 

CIRCUIT 

PA~K 

JK10 

PART ~F i'S 6 

SJPT 

life 

05-Jl 

GRO 
Pl.NIE 

200.,1~ 
OGO,ZGO 

INTERClfNNECT!ltl ANO rlllll OIACRN-1 

TAPE 0/\YA cer. :RllllER 

BELL LA8CIRATORIES SO-IC904-0t 

8 

._ 

9 

B&AA 

9 



0 1 2 3 4 5 6 7 8 9 

PART OF FS 6 
POWER 

A A 

~Yl!l!l!I I I f.<2 l!f~ I ,,~!II I I!~ 

llliflll!.lfil l!ff l!IIIl!l!I 

•24V •24 VOl T ?OIIER INPUT BUS 

•24VS •Z4 VOLT POWER BUS FRON THE TDC POWER 
SIIITDI • •5\IA •5 VOLT POIIER B~ ._ 

B •WB • 5 VOLT POWER BUS B 

·43\IA • 44 VOll POWER I NPUT BU~ A 

-43\IACB·Ll ·O VOLT POWER BUS A CONNHTIONS TO •5\1 
CONVERTERS 

-4~V8 • 43 VOLT POWER I NPUT SUS B 

·43VBS ·44 VOLT POIIER BUS FROII roe PO\IER SWITCH 
TO en tSUPPllEO FROII ·•6V9) 

• ·43VRTNA ·43 VOll POWER Ill.IS A GftOUHO RE !URN FROII 
THE • 5\1 COII\IERTcRS C C 

•43VRTNB ·4! VOtT POWER BUS B GROIJIIO RE TUR~ FROII 
m 

·4&VRTN< C·N) •4& VOLT POWER BUS A GROUN, RETURNS FROH 
• 5\1 CONVERTERS 

FA IIAJOR •5\, CONVERTl:R FAI LUR.: A,ARII 
OUTPUT. .O,C Tl \IE HI CH 

FG-A.~ F!WIE GRCUNO TO DATA SET 

fRc.RD flWIE GRC\JNO 

D GROA GROUND RETURN FOR •5\1 POWER BUS A 
D 

GROB GROUND RETURN FOR •5\1 POWER BUS 8 

NPA •W CONVERTER POWER ALARH OUTPUT AND 
POIIER ALARH RESET INPUT. AU IVE LOW 

PA •W CONVEI.TER POWER AlAR11 OUTPUT. ACT IVE 
HIGH 

PAT • W CONVERTcR POWER ALARH TEST I NP\JT, 
LOW ACTl\'E 

E PN43 ·•& VOLT POWER FROH TOC POWER SWITDI TO E 
BUF CIRCUIT <SUPPLIED FRON ·4&\IAl 

F F 

• 
G G 

• 
TAPE DATA COJITROllEfl 

llWG SIZE ISSUE 
H 

Cl SAC 
1EU. LAIQIATOA I ES 50-1(904-01 ll6A8 

0 1 2 3 4 5 6 7 g JIUIIID II IL ia. ~ 

9 



0 I 1 I z I 3 I 4 J, I 5 I 6 I 7 I 
g I 9 

. 

- PART OF FS 6 
POWEa 

A 
A (CONT> <CONT> SYMBOL NO. 4 

SYMBOL NO. 1 SYMBOL NO. 1 SYMBOL NO. 2 
·----·--·----------- - ··------------------ ---··----------··---- -·------~4 ------------

POWER COll\'ERTElt POWER CDIIVERTEJI POIIEJI tOIIVEIITEII 

.-
B 

• 

• 
• 

E<DPT ElE" EOPT ElEJI EOPT ELEII EGPT El.Bl I--

- DESIC lOC CODE IDEIIT OPT DEStG lOC tOOE !DENT OPT DESIG LOC CODE IOEIIT OPT OESIG lOC CODE IDEIIT OPT 

-·--- --- ............ -·---- --- ------ --- .......... --·-- --- ----- ---· ---- --·-- --- ----- ---- --·-- ----- ---
PIii OS·l9 J874Z1A A PIii 05·19 Jl74Z1A A PIIZ 05-44 Jl7421A A TS! 01-40R KS·ZOl56,l6 

-·•--·-··------·--·•• FS INFO •-•··----·••••·------• ---- tP INFO •••:· •····-•·-··--·---·· F!; INFO ··-·····--···--·••· --- tP INFO --··· -·--·····-----·-·- f-S INFO ---·-···-------••··· --- tP INFO ••••• --·•••·---·-···•· FS INFO -----··--·-·······--- -·- CP INFO ··---

B l.EAI) TERII. lEAD TERII. lEAD TEM. lEAD TERI!. 

OESIG FUllt TERI!. OESTINATIOI IIOTE 110D lDC OESIG FUNC TERII. DESTJNATIOI NOTE ltOO LDC DESIG FUIIC TUii. DESTINATION NOTE NO() LDC DESIG FUNC TERI!. DESTIIIATIDI IIDTE 1101) LDC 

-------- ---· -···---- - --- --- ·---- ........... --- -------·- ----
__ ., __ --- ------------ -------·- ---- ----- --- ----- --------

_______ .,. __ ---- ----- ---
•Z4V PWR HZ 6/Z,6/3 •Z4V IIPA I 315 6/Z IIPA GR.()8 OT 207 6/2 •SVRTN •Z4VS I SB 6/'S 

TO t<lNN O:T TO COIII OtT OT 201 BRTII I ST 6/] 

PIIR Oil 6/1 •Z4V PA OT 113 6/2 i'A I 6n •5V8 Pl,ill 68 6/2 

- •24VS I 011 6/l •Z4VST TO WNN CU OT 100 6ll •5VRTI I--

PAT I 112 6/Z PAT 
PWR 6T 6/Z 

I 210 611 •24VST TO COIIN CICT OT 101 6/Z •WRTI -4&V8 I 18 611 

•SVA OT 001 •SV OT 302 6/Z •5VRTN I 1T 6/J 

OT 002 •5V OT JOJ 6/Z •51/RTII TO COIIN Cr.T 

OT 003 •5V 
OT 104 6/Z •SVRTN •4&VSS I 48 613 

C OT 004 •5V SYMBOL NO. z OT 305 612 •SVRTN I 4T 6/3 

OT 005 •SV ----------------- OT 306 6/Z •5VRT11 -4&VRTNB I Z8 511 

OT 006 •SV 
P0IIER tOIM:RTER OT 107 612 •SVRTI I 2T 511 

OT 001 •5V J on 6n ARTI TO rotll CXT 

OT 1°' •5V tOl>T ELEII I 11] 6n ARTII FG-M GRI) lT TO COHN CKT 

DESlG LDC CODE IDEIIT OP1 
FRGRO GRD TI SIi 

- OT •SV 
GRI) OGD ZOJ FRCflO TO CDUN Ckl -

101 ---- -- --- --- ---
OT 102. •SY PIIZ OH4 Jl74Z1A A GRD 111 •Z4VRTI 

OT 103 •SV 
GRD 2Q) ZOl FRGRO GROA GRD 311 

GROS CRO 38 

OT 1~4 •5V --------·-------- F-S INFO -------------- --- CP INFO••-- GRI) zoo ZOl FRGRD 

OT 10S •sv GR!) 319 TO WNN O:T ZOl FRGIIO 

0 
OT 106 •5V LEAD TUii. IPA I ]15 6/1 NPA D 

OESIG AJIIC T'ERII. OEST JIIATIOI IOTE '-00 lDC 
OT 107 •SV --- -·- -- -·------ --- ---- --- PA OT JIJ 6/t PA 

I 101 •5VRE6 •Z4V PWR Otz 6/1 •24V PAT l JlZ 611 PAT 

-4&VAG PWR 119 TD CONN CKT -uv PIM 112 611 •24V 

PWR TD COIIN CKT -41V 
•24VS I 011 6/J •24VST 

4&VNt 116 

- -UVAI PWR 117 TO CONN O:.T -ov I 2.10 6/J •24VST --
-4&VAJ PIIR 017 TO t.01111 Ckl •UV •SVI OT 001 5/1,6/4 •SV SYHBOL NO. 3 

OT ooz 6/Z •SV -----·--------·--·-
-4&VAA PIIR OU TO CONN CltT -4&V POWER SWITCH 

-4&VAL Pldl 019 TO CONN CU -uv OT 003 l>/2 •5V 
•4&VRTIC I 014 TO C()IIN CICT RELRTN OT 004 6/Z •5V 

TD COIIII Cr.T -411111111 
OT 005 6/Z •5V ECIPT El.Bl E 

E •41VIHND PWR 015 OESJG LDC CODE !DENT OPT 

-OVRTllE PWR 016 TO COIIN O:.T •4&VRTII OT 006 "'z •SV -- - -- -- --
•UVRTNF PIIR 114 TO CONN Ckl -4&1/RTI OT 007 6/Z •SV SIii 01-19 CJIOTE 206) 

-48VRTNG PWR TO CONN O:.T ·UVRTN 
OT 100 6/2 •5V 

115 
-4&VIITIIH PWR 116 TO WNM O:.T --4&1/RTN OT 101 6/2 •5"1 ---••-··-----•·· FS IIIF() --•------------------- -•- CP INFO -----

FA OT 314 612 FA OT 102. 6/Z •SV 

- TO WNII O:.T OT 101 6/Z •SV lEAD TERII. -
DESIG FUIIC TERII. DEST! NA Tl DI NOTE 110D lDC 

GROA OT 201 •SVRTN OT 104 6/Z •SV --- -- ---- -------·- ---- --- - . 

OT zoz •SVRTII OT 105 6/Z •SV •24V PWR IC 6/1 

OT 203 •SVIITM OT 106 l,fl. •5V •24VS OT A (2)7/2 

OT 204 •SVRa 
I Sll.6/1 

OT 107 612 •5V 6/Z.6/4 F 
F OT 205 •SVRTI I 101 6/2 •SVRl:G OT 110 6n 

OT 206 •5VRTN ·41VA PWR 019 613 -4&V 

•SVRTII 
TO CONN CU -4&VA PWR lt 6/Z 

. 

OT Z07 -4&V8 I 5t 6/4 

OT 201 IIIITI -41VA8 PWR 011 TO CONN CXT -41Y -4&V8S 0 SIIO 5/1,6/4 

OT 300 •5VRTII -45VAC PIii 011 TD talllO:T -41Y 

- •5VRTII 
~owD PIii 111 TO COlllf OT •41V GROii I I 6/Z .... 

OT 301 Pll41 0 1110 J/J,<2>712 

OT 102 •51/RTII -4&VAE PIii 111 TO CONN CXT -UV 
OT 303 •SVRTN ·UVAF PIii 119 TO CONN CXT -4&V 

o. •SVRTI 
·4&\IRTIIA I 01' TO C0NII CltT REUi.TN 

304 
OT 105 •SVRTI ·UVRTII PIii 015 TO eott• CU •41"11TII 

OT 306 •SVRTN -4IVRTIJ PWA 016 TD C0111 O:.T •41\lllll G 

•WRTII 
·41VRTNK PIIR 116 TO COIII CltT ·4&VRTI 

OT 307 
I 011 ARTI ·41VRTlll PIii 115 TO CONN UT -4&\'RTI 
I 113 MTII ·4&VRTIIII PIii 114 TO C4NII OT -UVRTI 

PART OF FS 6 

•241/RTN 
FA OT J14 6/1 FA SYIISOl<S> 1 Z l 4 

CRI) 111 
CRO 119 203 fRCIU) GROii OT 201 6/2 •SVRTN - GROB GRI) oco ZOJ FRrJIO OT 202 6/2 •5VIITN 

GRI) ZOJ F~ 
OT ZOJ 6/Z •MTN 

ZGO 
GIii) zoo 203 GR!) OT 204 6ll •MTI 
GRD 319 2.03 FRGIIO OT 205 6/Z •SYIITI 

OT Z06 6/Z •SVRTI TAPE o.t.TA COITROll.SI H 
011G SIZE ISSUE 

CZ SAC 

G 

C 

H 
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FS 1 
CU< INJTO.RCO ROO SSTO (5 lEAOS) 

SER I AL l't.R I Pl£RAI 
INTERFACE E.RO GPO GPRO IfHPO SYNCO.WAllO (6 LEADS) 

q> <f 

. 

- -

ll~ o ~ ... .,, . - . .,, 0 

~,~ 
0.,, C .... ... -o ... 
%0 :;, -"' ~ ~ ... ; WO 

... 
~~ .JU 

Q 

uo-
. . -

o!! 
i "'-' - u ... 

~ ==~ 
. 

. - . -
SYMBOL NO. 1 

SYNCHROHOUS D,GTA SET COIITROU£R-A 
SOSC-A 
DS-25 

- Jll4 
0 ;;; • - .,. 

' .. © ! ... ... 
"' 

G t t e~ I ....... .. 
> 
'!' 

......... ~ 0 
2 3 

q> 

. 

~~ - .,, --0 o::s C ... ... 
c,c:, ... ~ c,z • .. ... -... .,, . 

PART OFFS 7 
SYNCHRONOUS OAT A SET CONTROL LO 
INTERCONNECT ION ANO FLOW DIAGRAII 

CV 

. 

I 
~· 

I 

. 

ffi 

G) OCOO,DSAO, 
RCDETI .ANGO SYMSOL Ill. 2 

~ 
C 

~ 

1 

+-0) 

is~i 
:Z:.J~ .,,, ... 0 
CD"'-f,,I) ..... .... 

' 
<• Lillis> SYNCHRONOUS DATA SET COHTROLUR-8 

f ~ CLRFF1 ,01881, 
@EJMC>l ,ESTO. JK15 

REC BO ,JITS80 • (6 L£llOS) G) 

~ i tJ~ 

5 

1 ~ ;: ... I ~ .,. .. ~ . ~e 
"" .... • 

6 

. 

~! 
~ i~ 

... i,., -

NOTES: 
1. RE.FEIi 10 A,,R0PlilAT£ S0 FOR INFOIU4ATl0N ON USEl 

SUPPLIED O&TA SET. RECOHM£NDEO Nlll FIMIU DATA SETS 
Wl1H l.tUCH THE SOSC IS COMPATIBLE ARE.: 

2cm, ·2400 s,s. S\41TCH£0 NETwoa, OR PRIVATE LIii( 
ZOU 4800 BPS. 4 IIIRE r1t1Y&TE LINE 
2088 4800 VS. SWITCHtD NEN)RK 
20'1A 9600 BPS. 4 IIIRE PRIVATE llNE 

rs 2 
BUS TERMINATOR 

~ 

C"' -o 

!:iJ 3 
-~ ::5- i,o 

C O _j!= ,-! t-0 .... ~ 

"'"'~ n:t n ... u ... -

~ t 

0 
. 
.::: FS 4 

CARTRIDGE TAPE 

i TRANSPOIT R 
CONTROLLER .,, 

~ 0 
0 

L! G: 

L ... ... 
C 0 u ... 

i:;; 
C ~::. ... 

~~ ~ 
0 ... 
§ -... 

. ;~ ... ... 
t!, 

... ... .. ¥~ 
-:z: C ....,, .,,. 

. 
. 

. © CTSP-CB,OCOP-CF ,DSRP-CC 
RCP-00,ROII-BB RNGP-CE TEP-DI 

. (7 LE.ADS} 

-
(y OTRP-CD, RTSP·CA, TROii-BA 

- (3 LEADS) 

DATI SET ,-

(v SG•AB (1 • <'•n• 
· (ml£ 1> 

.. . 

PMT Of F'S 7 
1 !llERalNl.£C Tl ON NIJ FUii DI AGRM 

A 

B 

C 

D 

E 

F 

G 

DATA TAPE CONTRDLlEI --------" 
IEll lAl!CltA~ I E.S SO-IC904-01 

7 8 

DIG SI~ 

.s 

9 

ISSUE 
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0 1 2 3 4 5 I 0 ..., 

PART OF FS 7 
SYNCHRONOUS DATA SET CONTROLLER 

A 
A 

sr~c~Llt~!-"' -;::,c;~~illTrQN li Il!lilll lLt&! 11m Gila Tl C!i 

!II.IEl!m1 QWPIITIO~ !lNf!1Wil.C. PEflNITIQll 

•l'VS •Z4 VOLT ~R EIJS FROft THE TDC POWER RECBO RECEIVE EkABLE, ACTIVE LOW 
SWITCH 

R£CRS1 RECEIVE ST11·e RESET PULSE, ACTIVE HIGH 
•SV,o •'> 'rulT Pi);SI BUS A (STRAP) 

• .. ~ GAW-D STRAP RNGP·Cf RINGING EIA LEVEL FROM CATA SET 

B SACRO x.11l,IJ. su;:;:.;i; BUS CAARY PULSE INDl~.ATING RNGO TEL SH Rllr"ING. ~ TIVE lOW B 
TkAl TME 011·111>: (A(TIVEI DATA &JFFER 
H.'S BHN ilTl'ER FILLED OR El1PTlc0, RTSBO REQUEST TO SEIID, ,._Cll\'E lOW 
A!TIVE LOIi 

RTSP·CA REOUEST TO SEND E IA LEVEL TO DATA SET 
Bl:iROO CallW'lll'STIW' 

SDINO SERIAL Slfi'FER BUS D~TA INPUT TO THE 
BOHO ~RI.al. 8UifER BUS OVERFLOW INDJC;.TJON, BUFFER UN IT, LOW : LOG! CAl OIIE 

A!l!VE LOIi 
SOOTO SERIAL BUFFER BUS DATA OUTPUT FROH THE I 

BRO Clff·~IIE BlJFfEli REAOY FOR SERVICING SUFFER UNIT LOIi : LOGICAL OIIE 
FL.A:i, i'CT IVE LOM l SG·AB SIGNAL GROUND TO DATA SET 

• B9iP? ~RIAL BUHER BUS DATA SHIFT PULSE, C . , 

C ACTIVE LOIi SSTO ADDRESSED DEVI CE REQUESTED TO GATE A i <;TATUS REPL"t ON THE COHMO~ PARALLEL BUS, 
cu COl"ION PARALLEl BUS SOUAAE WAVE CLOCK ACTIVE LOW 

P\:LSE TRAlk WITH o0C NS PERIOD 
SYNCO A S'kr.llROl\l!ING SIGNAL TO THF. ~Pl WHICH ! 

URFfl etEA• T~ fill ~LIP·HOP. ACTIVE HIGH INDICATES Tt!AT A DEVICE HAS SENSED A 
tOltMND ON rt!E PARALLEL BUS. ACTIVE LOW 

CTSP·al ctE"-~ TO SE:110 EIA LEVEL fROtl DATA SET 
TCP·DB TRAIISIIIT ClQC~ El1 PutSE lRA1H FROtl OATA 

DCOl'·O R:CEl\~O CARRIER DETECT FRON DATA SH SET 

DCDO F.EC!:IVED tA.'IRIER DETECT. ACTIVE LOW TRON-BA TRANStllT DATA EJA PULSE TRAIM TO DATA 
SET 

0 DSf!P·CC DATA SET REJ.OY E lA LEVEL FROl'I DAlA SET 0 
WAITO A REQUEST T~ THE SPI TO WAIT UNTIL THE 

DSRO OATA SH RUDY, ACTIVE LOW Pc II l CE Hi'S KAO T 1111: TO ACT UPON A 
COl'IIIANO BEFORE REIIOVING THAT COIIMNO 

OTRill DATA TEMIHA!. READY, ACTIVE HIGH FROII THE COMON PARALLEL BUS, ACTIVE LOIi 

OTRP·a> ()ATA TcRIUIIAL READY EI,\ LEVH TO ilATA 
SE, 

EOftP1 ~Ill) OF IESSAGE PULSE, "~TIVE HIGH 

ERO· ~OOEST TO THE c;;>I TO TRANSl11T AN ERROR 
STA!!T COOE IN .HE C\JRRENT STATUS REPLY 
TO TI-E CC, ..011 ,t,r;TJVE 

E esro EWABLE SDSC ST-'TUS REPLY. ACTIV!i LOW 
E 

FILLO SERIAL BUFfi:R 81JS fill OPERAllON 
FlEOOE ST • A.CTI VE l OW 

GPRO IIEPLY ,-ROIi iT TO AtMIOWLEDGE TIU: RECEIPT 
Cf A GPO ~QUEST, ACTIVE LOW 

(;f1) REIJ.E.ST TO BT TO GENERATE PARITY OVER 
hE STAT US REPL 1 CUAAENTH RES IO I NG O" 
Tlc ~OIINON PARALLEL SUS 

HBO&, S1P,'S> BETWEEN I -PUT REGISTERS F 
F 

l"'COO·lS~ Ct?"':IIOJI PARALLEL BUS BITS <00·15) LOW : 
LCGIW. OIIE 

lli!TO roe 111 Ii I Al I ze COIIIWID' LOW ACT I VE 

• 1?1141 -t& IIOLI POWER F.ROII TDC POWER SWITCH TO I 
Sllf CIRCUIT <Sll'PLIED FROII ·41\/AI 

. 
l 
I 

llCDET1 RECEIVE CLOO: DETfCT. ACTIVE HIGH 

llCP-00 RECEIVE CLOO. EIA PUU'.E TAAi~ fRQtl DATA 
SEl 

G RCO ~ss DEVICE TO RECEIVE THE DATA ON 
G 

Tl<E CQlll'OM PARALLEL !!US ANO l!{ltRf>RET 
TIEii AS A tONIWIO, LOW, ACTIVE 

ROIi-BB RECEIVE DATA EI.A PULSE 1RAlll FROM DATA 

• SET 

ROO .AOORESSE_O DEVICE TO RECEIIIE ll!E DATA ON 
TIE COl!IIOII PARALLEL BUS, ACTIVE LOW 

H 
TAPE DATA CONTIIOLLER 

OWG SIZE ISSUE 
H 

CZ SAC 
8€Ll LASORATORIES S0-1C904-01 87AI 

0 1 2 3 4 s 6 7 8 
Mtl!ID IA U, l. "-
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0 1 

A 
SYMBOL NO. 1 __ .., ______ ·-----------

SYIIOflOIIOUS OATA SET COIITROLlEII-A 

EOP1 ElEII 
OESIG lOC CODE IOEIT OPT 

SOSC-A os-zs Jk14 A ('() 

.B ----------------- FS INFO ---------------------- ---- CP IIIFO -----

lEAI> TEM. 
DESI& Flat TERI!. OESTIIIATIOI JIIC,Tf 1101) LOC ----·-·---

•~IIA ~ 000 203 •S 
PWl'l 119 ZOJ •S 

AGROO I JOG <Z)7/1 Al.RD() JAS 

GRD zoo GAO 
BAatO I 01& 314 BACIIO 3A1 
IIOf'LO I 313 3/Z 80FLO ZA4 .c 8ltO I 015 3/Z 8110 ZN, 
cu I 103 113 CUC v.a 
tUlfF1 0 203 <2>71Z CLRFF1 3HI 

DCDO I 204 (2)712 ocoo 3M 
DSRO I 101 <Z>7IZ OSRO 1A9 
DTil81 0 003 <Z>71Z OTR81 3119 

EOIIP1 0 100 (2)7/2 EOIIPI 3H6 
ERO ar 117 Z/1 E'lO ZHI 
ESTO D 213 <2>712 e:To 2HS 

GP:IIO I 101 211 GPRO ZN, 
GPO OT zoz 3/1 GPO 2H7 
GRM GRD O(il) 203 

D GAO 2GD 203 
GRD zoo ZOJ GRO 
611D 319 ZOJ GAO 

J1FOOO 215 111 IIIFOOO ZAZ 
Jtlf010 314 111 IIIFOIO 2AZ 
!IIFOZO 2 1 1 111 JIIFOZO ZA1 

19il30 310 1/1 JIIFOJO ZA~ 
JIF040 116 111 IIIF040 ZM 
IIIHSO 214 111 IIIFOSO ZM 

JIF090 105 1/1 lllf090 1A5 

E 1•100 010 111 Jllf100 1A4 
JIF110 109 111 lllf110 w 
J1F1ZO 207 111 Jllf120 JAi 
JIFtlll 307 1/1 IIIF130 3AO 
Ja:140 312 1/1 INF140 ZAS 

1•1st OT 212 111 INF150 JK& 
IIIITO I 31& 113 IIIITO ZAZ 
IUDET1 I :soz <Z>7IZ RtDETl JA6 

RtD I 216 113 RCO ZAJ 
flDO I 007 1/3 ROO ZA3 
IIE£BO 0 019 <2>712 REtBO )HS 

F 
RECRS1 I 201 <Z>711 RECRS1 3M 

0 301 RECRS1 3M 
RII.O I 001 <Z>712 RNGO 'JAi 

• RTS80 0 001 <2>712 RTS80 3HA 
SSTO I Z17 1/3 SSTO ZA7 
STICI OT 303 211 SYNCO ZHI 

~TO ar 104 Z/1 IIAITO 2H6 

G 

• 
H 

0 1 z 

z 3 4 5 

PART OF FS 7 
S'fllOf!OIIOUS DATA SU tollTROllEJl 

SYMBOL NO. z 
............ ---------· ·---

SYIICIIIONOUS DATA SET COUROlLER-1 

EOPT ELEII 
OESJG lOC CODE IOEIIT OPT 

SOSC-8 OS-24 JI. IS A CY) 

------------------- FS IIFO ---------------- ------ -- • tp IIFO -----

LEAD TERII. 
OESIG FUIIIC TERI!. OESTI 11A Tl 01 IIOTf 1101) lOC -------

004 -,zv 384 
zoz •1ZV 383 

•Z4VS PWft 003 6/3 •24VS 383 

•SVA PWft 000 201 •5 
PWft 119 ZOJ •S 

er-11DO I 3~ <Z>7IZ 8GRDO ZA6 

GAO zoo GRD 
eswo OT 019 4/J 8SHPO ZH7 
tlRFF1 I 114 (2)711 CLRFF1 ZAO 

CTSP-CS I Zia TO CONN CkT CTSP-CB v.a 
DCDP-tf l 113 TO coa CkT DCOP-CF 381 
OCDO 0 113 (2)711 ocoo 3GO 

OSRP-CC I 317 TO COIIII CkT OSRP-CC 382 
OSIIO 0 Zl7 (2)711 OSIIO 3GZ 
OTRII I 001 (2)7/1 OTR81 JBS 

OTRP-CO 0 310 TO COflll OCT OTRP-CO 3G5 
E0/1P1 I 115 (2)7/1 EOIIP1 ZM 
ESTO I 209 (2)7/1 ESTO ZA6 

FILLO OT 016 413 FILLO ZHO 
GRIM GRD OGD 203 

GRD ZGD 203 

GRD zoo 203 GAO 
GRD 319 203 GAO 

HII0&1 I 109 <2>7IZ H8011 ™ 
0 012 HPQl1 2H6 

IIIF060 OT 205 111 IIIF060 ZH1 
IIIF070 OT 304 111 IIIF070 ZH1 

IIIFOIO OT 206 111 IIIFO&O ZH4 
IIIF090 OT JDS 111 IIIF090 2HZ 
IIIF100 OT 010 111 lllf100 ZH5 

Pll41 I 002 6/3 Pl41 314 
RCDEll 0 015 (2)7/1 RCDET1 ZH1 
RCP-00 I 213 TO aJIIII OCT RCP-00 ZA1 

ROIi-BB 214 TO CONN OCT RON-BB ZAZ 
REtBO 111 (2>711 REC80 ZAZ 
IUIGP-CE 314 TO tmfl IXT RNGP-CE 381 

RIIGO 0 316 <Z>711 RIIGO 3G1 
RTSBO I 101 <Z>711 RTS80 ZA7 
RTSP-CA 0 106 TO COIIII CU RTSP-CA ZH9 

Sl)Jlh) OT 117 312 501110 ZHS 
SOOTO I 014 314 SOOTO v.a 
SG-AB 6111) 210 TO WIii IXT SG-AB 3G6 

it.P-08 I 311 TO COB CkT TCP-08 ZA6 
TRDJI-BA 0 105 TO COl"II OCT TROI-BA ZK& 

3 4 5 

7 

6 7 

PMT 06- FS 7 

S'fflllOUS> 1 2 

TAPE DATA COIITllOI.LEJl 

IIEll I.MORATOAIES SD-1C904-01 
a ... - ... ~ ... 

OWG SIZE 

a 

9 

1 
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B 

C 

0 

E 

F 

G 

ISSIE H 

SAC 
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PART OF FS 7 
S'fllQIRONOUS DATA SET CONTRQ.LEJ; 

COMPOSITE DIAGRAM I 
FUNCTIONAL DIAGRAM OF SOSC 

6 7 8 

FS 1 
SERIAL PERIPHERAL t---y-------,.--------r----~,------.-----___..;CCMOl=-::=...:.P.;..:ARAU.r=:::;fl:::..::.:BUS"'------------------------~ 

I NT£RF AC£ '' 

• C 

D 

E 

F 

• 
G 

• 
--------Hi-------------~ 

FS l 
BUFFER 

,----- ----- ----- ------, ,--------------------------, 

ADDRESS 
DECOOER -

------

l 
STATUS AHO 
BUS Tll41NG 

I 

! 
COHTROl 

REi,ISTER 

I 
I 
I 

I 
I I 
I I 

St'SC-A I I 

l 
RECEIVE 
MESSAGE 
REGISTER 

I 

l 
STATIJS 

I 
:,. 
u 
a: 

l 
I 
I 
I 
I 

TIMING - I 

~u--------------
L I IE DR I "815 

Nil RE':£ I ~'ERS 

. -- I -· 
I 
I 
I 
I 
I 
I 

DATA )FRCl4 

COIITROL loATA SET 

I -' 

I 
I 
I 
I 
I 
I 

JK14 ~----~l--1 __ ,.__l _________ +----,1--t-----~ 
L 0~25 ___________________ _J I 

COHTRDL I ) ,...__--ii-"==~ TO 
L.....---+--O"'-•-'-"-TA-'-.,.II DATA SIT 

I'S 4 
CAIURIOOE TAPE 

TRANSPORT 
CONTROLLER 

- . ·- -

-

I SOSC-B 
I JK15 
LP.5-24 ______ _ 

I 
~ 
C 

- - - ~ 

--

I 
--- t----------- __ J 
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0 
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f 
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PARl Of FS 7 
COlf'OS tr~ 0 I AGIWI 1 
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, ____ --- -- -

- - - - --- TAPE DATA COHTP'UER - --
. 
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-
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A 

B 

C 

D 

E 

H 
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l, CENERAl tNf"QRMATUW 

1.1 THE SOSC C IRGUIT PAGiCS ._ A USER SPEC IFIEO OPTION TO n£ 
TDC CIRCUIT ANO MAY IIE 1'111:J!ASEO SEPARATELY. roc•s BUILT 
AFTER HID 1977 IIILL HAVE BJICIO't.ANE IIIRING FAC.TMV INSTAUEO. 
IIIRING LISTS ARE AVAIUBLE All USERS IIISHING TO RETROFIT 
EXISTIIIG l'OCS. THE SllSC IS ABllJIREO F~ 28 ES$ OFFICES 
USING lHE EFZ GENERIC. 

1.2 THE S05C SE'NOS AUD REC[IW[S £IA srNmARO SIGNILS FOR USE 
BV A USER SlJPf't. lED DATA SET k!ICH AAY BE LOCATED UP TO !;OWIRl 
FEET N,IAY FRC»I ;Ji£ TDC. 1)£ TDC BACKPlA-\!E carTAINS A 
KS-19088, L14 COIMCTIJI TO MT£ Ill rn All E 1A BINARY 
SYN~ROHOUS HALF OUPt.£X o«rA SETS Wl'IH A U5al SIJPPI.IED CABLF. 

1., THE SOSC HAS THE CN'ABIUJT TO Ol'€RAT£ AT 21(£~41<\4.SK ANO 
9.61( SITS FER SEC()rfQ. m .-nlRATI~ OF THE :.u:,C S REQUIRED 
TO OPERATE AT THE VARIOUS OATA PAT£S. If IS NECCESSARY lHAT 
SPEED NIO F\r.lCTI Off COHP~llll.E OAT A SETS 8£ USEll AT OPPOSITE 
ENDS OF THE OMA LINK, 

1.4 PHICR TO ATTf.cHING A DIITA SET TO THE SlllSt TlfC FOlLOIIING 
OPTIONS INTERNAi.. TO lFIE DUA S£T SHOULD BE CHEXKED PER THE 
APPROPRl.(TE BSP. ALL 01HER Q>TIONS AS SUPl'llEO 6Y THE 

1 .5 

1.6 

?-

2. 1 

2.2 

2., 

2.4 

2.5 

2.6 

2.7 

2.8 

2.'? 

FACTMV. . 
1.4.1. GROUtlOING - f/11 ESS USE flW£ GROUND MUST BE SEPARATED 

FROl4 SICIIAL GRCUIJ. 
1.4.2. Al/TOHATIC AIG:iP - FER PROGIWI REQUII01ENTS 
1.4.;. TRANSMIT LINE S:~ l£\IEl - PER OFFICE REQUIRE>EITS 

lllE SDSC WI ll DNl V Ci'£IW£ 1• HALF-DUPLEX MODE. E.G. IT 
HAY NOT BE USED 10 SJIU.TMBII.ISl.Y TRANSKIT ANO RECEIVE. 

Ti!E SDSC IS TRNlSPARElfr 10 lHE PROTOCOi. USED. IT IS ALSO 
TRANSPARENI' TO lME OAT.A lllMSIIIITTEO 111TH ~ 0:CEPTIIW Of 
THE FIRST OiARACTERS &HIOf 111ST BE EIA STANDARD S'fU CHARACTERS. 
THE& AR£ USED FOR flESSME IEECTION NO OtSCAR!El. AU. 
OT,ER DATA HNfl PIJI.ATl<llS "'15T l!E O<NE ffr TRE f'ROGRAIII. 

CAI.UNG SEQUENCE(NI.HIERS I■ C:IACI.ES REfER TO POINTS IN FIG. 1) 

@LINE INACTIVE, TRAl:slllT CU>CK ts AU«YS PRESENT FROII THF 
O'ti" A SETS TO lHE CUSTHR 8111Pl£NT (SOSC) AT BOTH ElllS CF 
THE LINE. 

THE CALLING ENO HAS 01111.fD ISJ lHE CAU.EO PHONE IS RINGING 
@lllE LINE LIGHT IJf THE auB> PHONE IS FLASHING. 

THE LI NE KEY IS QEPRESSED(J) CPLAC ING THE PHOOE IN TIE VO I CE 
MOOE)( Ti!E HANDSET IS PlairiJ GP, /WO VOICE CONTACT IS 
ESTA8 !SHED. 

THE ftRST PROGRAM ACTlta T.ai IS TO SET DATA TERMINAL REN1f 
a) THE "TR" LAMP~ I< 20l-C DITA SET IIILL BE LIT lllEN OTR 
l~MTIVE. -

THE DAU (REl.EASE} ICEYIII 11£ TB.. SET IS 11lEN OEPRESS!=O@ 
THE llNE llGHT SHOUI.D lHEII llllJHINATE Al'ID TH£ HANDSET ri.AY BE 
HlJlG UP lllli!Wf OROPf>ll'C 1IE UIIE. 

APPROXIMA~Y ~,.• LMEJrllE DIITA SET lllll ACTIVATE ITS 
READY BIT 6 INOICATIS DIil.i fllllE AMJ ILltMINATE Ti!E "1ft' 
L All' (201-- • 

TH£ (IN STATI: OF n£ "IQt" lM' SHOULD NOT BE INTrRPRETED TO 
MEAN THAT A DATA COIIIUIIW"IOIIS PATH EXISTS. lllE CAU.tNG 
STATION tu.T ALSO BE I■ 11£ DIJA MOOE. 

EITHER 00 MAY INIH.QE A mta lllANSfEII (OO'ENOING UPIW 
lllE PROTOCOi.) Bllr RR 1HE SaiE a: nus EXNf'lE IE IIIU ASSUMc 
lliE CM.1.1 IIG 010 ot£S SO. 

THE CALLEO (RECf:S.UU,) DI) NJST SET tTS'RECEIVE 8tT@ 
i:l,IABLING l1iE RECElVE l'ESS& l!BiJSTER Nil THE CALlllilf 
(TRANSl11TTtNG} ENO 1lD ~ llS TRANSMIT BIT lfllCH ASSERTS 
REQUEST TO SEHi> TO ll£ Dir& SET @. 

2.10 150ms LAITR Tl'E ~UK Din SET REPLIES TO ITS"SOSC WITII 
A CLEAR TO SDI~ ~-

2.11 APPROCIMATRY 5,,,s UIOl Cl& 1'HE CARRIER salT BY THE 
CAI.LINC ENO IS flECEIIED li1l5 SYNCIIRONIZfD BY THE CALLED 
DATA S£T_IIIICH BEGl'IIS TO SDI) CLOCK INFCflMATIDM MM) 
CARRIER IOECT TO DE c:auD SOSC. 

2.12 NlY 111£ AFTER ClS IU5 GIVE THE CALLING SOSC IS FREE 
TO SEND DATA TO tlS"811JA set 111) USING TlE TRANSMIT 
CLOCI< TO SHIFT DATA RDI lHE TOC 8UFffR CIRCUIT. 

2.15 AFl"ER DETECTHIG l\D 5111 OUl!ACT£RS (026 OR 226) @ THE 
CALLED SOSC lllllCMIS S'lmlillllUZATIO!il (lNF 060). 

...... , ... ,. .... ft • .. 

PART OF-FS 7 
SYNOIROl100S DATA SIT CONTRtl.LER 

COMPOSITE DIAGRAM 2 
DESCRIPTION OF Df'fRATICtl 

Z. CALLIIIC SEQUEIICE (C<JIT) 

2.1.C AS THE FIRST NON-SYN CHARACTER IS DETECTED Ti!( S0SC WILL 
ASS£Rr WNEII IESSAGE" @ ( lllf010) _ 

2.1'5 AS THE CALLHIG END SENDS THE t!lO OF ITS MESSAGE ·«:I) fT . 
MAY DISABLE REQl.,£ST TO SENO EIM'R IIAIAJALLY OR ~TICALLY 
VIA THE ABE BIT. llllS IS OM:DIATaY ;£ft.ECTEO BY THE DATA 
SET REMOVING CLEAR TO SEND. 

2.16 THE TRAN§t!ITTINC DATA CONTINUES T<O RIii FOR SEVERAL CLOCK 
CYCLES Q.j CLEMING ITS' INTER'/111. REGISlcRS Of Nrf REMAINING 
BITS. 

2.17 lHE RECEIVING DATA SET SIMILARLY CONTINUES TD Rt.ti FOR SEVERAL 
CYCLES @ fOR Ti!E SAME REASQI Al/0 THEN DISABLES CARRIER 
DETECT TO nlE CIU.EO SOSC. 

2.18 THE SOSC SEES OCO CO ~y AIU! R£J40VES 1l!E RECEIVE a.OCK 
(If STILl FRESEHT) CAUSING NElJ ,ESSAGE /IND SYNC TO GO 
INACTIVE. nus rRIGGERS AN EIIO Of tr.ESSAGE fl.l_SE ANO FORCES 
A FILL Of: lliE TOC lllFFER CIRCUIT If THE BUFFER REN!f FLAG 
IS NOT SET. 

2.19 IF llfE ACTIOff Off BUFFER 940 (JaE) BIT IIAS SET tN n£ 
TRANSMITTING SOSC; THE ACTIOII OF EWJYING THE LAST BIT 
FRm THE BUFfER CIRCUIT WILL CUAR THE TRANSMIT STATE {RTs) 
ANO SET THE RECEIVE STATE. d'1'l nus OPENS THE LIi£ FOR 
TRANSHISSIOII IN THE REVERSE DJ'R'EcttOII '1110! OCCURS IN n£ 
SAHE IWIIIE1l ;,s DESCRIBED ,N Z 9 - z. 18. 

2.20 CDl4WICATIDNS TYl'ICAUY COOIII~ - Llt<E THIS 111TH J;EPEftTIVE 
LINE REVERSALS \MIL AU DATA IS TRAHSMITT£0 6. 

2.21 DATA lRANSfER HA't BE INJEJ!RWm> AT NN TlflE TO RE-ESTABLISH 
VOICE CCttrACT (SEE f•G,. Z) OIi TB!t!IIIATE THE CALL, TRN6fER 
TO VOICE f,,x)E 11R CAU. TE!lllNATIOf.1 >!UST OCCUR AT BOTH ElllS 
OF THE LINE. 

2.2i THE CALL IS TER!lfNAT£r; BY EITHER ~ TIWISFERtNC TO \'DICE 
MOOE NlO HANGING UP 0.. IF 1HE DATASET IS,i)PTIONEO FOR OTR 
COORa., 8V REM>VING DATA l£RMIIIAL REN1f Ii:] • . 

2.2~ THE LINE IS ACTUALLY'TERHINATED 15as LATER @ l,HEfl DATA 
SET REMff GOES INACTIVE. 

.... ,. r .7 

PIIRI" Of FS 7 
CQIFQSITE OIIG"AI Z 

TJ.'E DATA cam::oLlER 

1EU UBIJtATlRIES SO- IC904-0I 

8 

A 

B 

C 

D 

E 

F 

G 

_____ _,.H 
DIG S12£ ISSUE ., 

u SAC 
87GB 

9 
_ .......... 

j 

I 

-I 
I 
I 



• B 

• C 

D 

E 

F 

• 
G 

• 

5 6 7 8 9 ---------~~~------------1----------.1.----------...l...----------1.---------_;:.,_ ____ ;:_ ____ ..1-____ .:,_ ____ .,L ____ ...::, ____ ...1 ____ _::_ ___ _ 0 2 3 4 

iirnGO 

DlRJ1 

mro 

0 

----------- CAl.llllG nlO (1¥.lff ~) _______ ...,.. __ _ 

G) 

150.,,, -1 d,n: i rs,2-f --
I NOTE 
,. 4,8 ,, 

,._ __________ CALLINC
1
0l!l (»mo;) 

I It 

PART OFFS 7 
SYIICHRONOUS DATA SET C<JITl!OI.LER 

COMPOSITE DIAGRAM 3 
TYPICAL CALLl?IC S(QOE!lCE 

I 'I 111 lllr.------ 2400 HZ mmNOOJS SOCNI!: li/.,i (•me 4)-------tt--------------------------------. 
---------------- ,----------------t+----------------------------------'111111 

..__ BOTH ENOS (NOTE 5) ----, I@ I' 0 s 91 

I :1 lllF::~_-;;Z-SQU~~~~-~il1
f ---------H----<~ II ~Ir------(~ 

..,5_5.,,_.J.._ ::,05_5,.., -.iti.- ~Ott. 4 

---------1~--sY.:~-------l~~s ----s 
I ~ I 
I I!) I@ 

os,1&31 -----------l~---H-.....-:, --I< 
1, IL_ v~~l~L~;~J™ ...... 111 

(IROA!Al L Ii ~H ~-----

IIDAIAI 

... si;, 

~ LLU 

STNI 

.. ,. ........ -- CAI.Ll'lG ENO (NOTE 5)---"""
1
-----'

1
'--------------

1 li01i: I 
...... C -

I 10 I 

--------5-~.<rS-""""l_n ~IL_ v~~~L~TH _J l,G~---~ 
r:;,. I I 
0 I 1@ 

------------~luJ , r--l~ -----
1 I I 
I ,,._-CAI.LING ENO -

l@ ll 
l.i-6.o~~ J;OTE 4 I -------~.,.....--,1----<s•----+-1

1 
, ........ _"',,_ ____ s 

lj I I 
l1 II 
h ~, •• 

u 11 n---t1L-{1------1 
:!@ ,, 
1• I 

~ ss 

(NOlf 10) ss H 

SI 
NOTE 4 --, 

~1.Z'>m ...... -.ii:•s------~ 

THESE SIGNALS OCCIR ICEHTIC.ALLY AT THE 
OPPOSITE ENO OF '!HE LINE DURING lHE 
REVERS£ DATA TAANSFER. ALL SHOULD BE 
INACTIVE DURll,G NOAAAL CALL Tt.RMINATICli. 

I MANUAi. .tl&CR I LINE SH U!' FOR I 0/.TA TRANSFER j- ........ DATA TRANSFER ._ 
I LINE r 

•I,. TIRNARrul0 -i-- REVERSE 
DATA TRANSFER 

_J__ CALL 
TERMINATICJI 

FIGURE I 

3 4 

_J 

5 6 7 

1. ntE POINT AT lf!ICH 0TR IS SfT IS NOT CRITICAi. AS lOllG 
AS IT IS ACTIVE PRIOR TO PUTTINC THE TEL SET mro DATA 
M~. 

2. OPTION SELECTABLE. 

~- RINGO 1S ONLY ACTIVE AT THE TOE THE CAI.LED TEL SET IS 
ACTUAi.LY RIIIGINC lrt:~ SNIE TIHE AS THE TEL SET LINE 
L.A.IV'ISLIT). 

TIMING FllR 201C DATA SET <Ji 2 WIRE SIIITCHEO NfTIOl!( 
ONLY. 

~- lJljLESS OTHE.RIIISE STATED, SIGNALS SHOIII AP£. THE CAI.LED 
END Of l}JE LIIIE. (THE. 00 lf!ICH R£C£1VES Tito FIRST 
lo\ESSAGE). 

6. REC81 ~T BE SET PRIOR TO ROATA1 GOING ACTIVE NID 
SHOULD BE SET PRIOR TO OCOO GOING ACTIVE. 

7. REC61 IS ASSERTED SY THE, CAI.LINC ENO AllrOl'IATICAI.LY 
If ABE WAS SENT. 

8. AL1llOUGti CTS GOES INACTl\lt SIMTANEDUSLY WITH 1US 
THERE IS NI EFfECTIVE INTtRVAl OF 1-2,.., ~N RTS HA\ 
e~ REASSERTED lfflllOUT IHV0KIIIG Tl-I[ NOAAAI. 1';0.,s DELAY • 

9. LINE DISCONNECT IS AOIJEVE0 IN DATA r«lDE BY REl«lVlNG 
DTR, OR IN VOICE HOOE BY HANGING UP THE HNlllSET. 

10. DELAY INDICATED AT THESE POINTS IS VARl.lt!LE :0 A 
FUlltTIOO Of PROGRAM TIMING. 

P/IRT OF FS 7 
C<Jll'OSIT[ OIIIGRAM , 

·- TAPE DATA CONTAOl.LEIR 
DI«. SIZE ISSUE 

.s 5AC 
BELL LAB(RAJOIUES SD-IC904-ot 87GC 

8 9 --_... ...... 

A 
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C 

D 

E 

F 

G 

H_ 
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A 

B 

C 

D 

E 

F 

G 

H 

i. CALL OP,ICINATION mo TERNINATIOII 

}.1 A CALL MAY BE ORl~INATED Et'fl-lER MANUALLY A5 91<111 IN 
FIGURE 1, OR AUTIJIATICALlY WITH UI AUTOMATIC CALLING 
IJIIT {.:CU). THE AC\J f'JST 8[ INTCl<FACEO SlPARAT£LY 
FROM THf .iATA SET. 

} .2 SIMILARI.Y A CALL MAY BE ANSIERED MANUALLY AS PREVIOUSLY 
DH.CRIBED. OR MAY BE AUTOMATICALLY AllSU:REO BY l}lf DIITA 
SET. lMIS Will OCCUR IF TIIE DATA ~:T IS OPTICM:D FOR 
LINE: CONTROL BY DTR (SEE APPf,!)PIIIATE DATA SET SSP) ANO 
THI" TEL. S£T IS IN DATA IIO<X. WITH DTII SET lliE:PI Rt/60 IS 
ACTIVE. 

......... ,. ..... 0 
2 3 

-OEPRESS 
TEL. SET 
LINE KEY 

?ICK UP 
➔ANOSET 
AND DIAL 
REMOTE 
STATION 

VERIFY 
LOCAL DTR 
(NOTE 1) 

NO 

, . 

PART OF FS7 
SY"IOUIOIOUS DATA SET CCJHROl.lER 

COMPOSITE DIAGRAM 4 
C~L ORIGINATICJI ANO TERHlllATION now CHART 

VERIFY 
DlR 

BOTH ENOS 
(NOTE 1) 

4 

DEPRESS THE 
m. SET 
LINE LIT 

DURING RING 
CYCLE 

PICK lP 
HNIOSET 

s 

WAIT FOR 
OIBER OIO 
TO 00 lliE 

SJ>JI£. 

6 

M 
~ 

HANG UP 
HANDSET 

7 

·NO 

NOTES'. 

1. THE ACTUAL POINT AT 11110! Dm IS SET IS NOT CRITICAL 
.lS LONG AS IT IS SET PRIOR TO TRNlSFERRINu INTO !lATA 
'100[. 

2. OOOSLEO BOROEREO BOX.ES Hl!llCATE SYSTOI SOFTWARE 
ACTION, 

~ 
~ 

PART OF FS 7 
CIH'OS I TE DI AGRAM 4 

A 

B 

C 

D 

E 

F -

G 

TAPC DATA UlllTRllLER ~--...,,,....-~~-tH. 
D\«. Sil£ ISSUE 

.s 5AC 

BELL LA8CRA TaUES SD- IC904-0I B7GD 

a 9 



0 2 
" 

CIRQ!IT PAO:. 
-----

Al 
EOPTt!': 05•11, OS-17 OS-19 05-Z0 
C-€S l!i l!T-r. BT-A cnc-o CTTC-C 
coo;: Jlt9 JU Jk19 Jl<I& 
OPTlla 

;; E.LBI lt'EIIT O:T cu Otl CkT 

OtT 0£S!G FS/SYN OESIG FS/SYII OESIG FS/SYN OESIG 

• A ZIZ Z/1 4/4 

B 

CT~7 
·------
OPT!~ CEiii FS/SYN CODE 

CTT-JS SIZ P/0 kS-Z1447 ,LZ 
[TJ-J6 s,1 P/0 kS·Z1447,LZ 

• POIEJ>flX!UlE 

C 
OPTIOII CESIG FS/SYN CODE 

1'!11 1,/1 J&7421A 
P!l2 ltlZ J&7421A 

S-110! 

OPTICJI OESIG FS/SYl1 CODE 
51,fl lt/J <NOTE Z06> 

D 

E 

APP FIG. 2 

ClAWH PAO:. 
-----------
EQPT LDC OS•Z4 OS-ZS EOPT LDC 
OESIG SOSC-8 SOSC-A OESIG 
COOE Jk!S Jkl4 CODE 

F OP11Da y y OPTIOII 
HEIi IOE-1' cu OtT ELEII IOENT 

O:T DESIG FS/SY!I DESIG FS/SYN CkT • A 7IZ 7/1 A 

G 

(I) 

• 0 
I 

(""') 

,0 
C) 

~ 

I 
0 

I H 
n 

0 2 

APP FIG. 1 

os-z• os-zi OS-Zl os-za OS-Z9 
cnc-e CTTC-A 3\Jf-0 BUF-C et =-s 
J'-17 J~~~ Jlr.lJ JklZ J,.11 

O.T OtT Ckl (IC.T CkT 

FS/SYN OESJG ~S/$YN Di:SIG FS/SY!I OESIG FSISYN OESIG FS/SYII DESI~ FS/SYl1 

4/l 412 4/1 3/4 3/3 l/Z 

3 4 5 6 

DS-ll OS-ll 
8UF-A SS>I-C 
Jt.10 Jkl 

CkT en 

OESIG FS/SYII DES,,; 

l/1 

7 

OS-l3 
SPI-B 
Jklt 

en 

FSISYI' OES•G FS/SYl1 

113 1 /Z 

TAPE DA l A CXlllTIIOUBI 

BELL TELEPtelllE LABDRloTORIES 
......... Tff 

OS-34 EOPT toe A SS>J-A OESIG 
JkS CC:.'IE 

OPTIOII 
CkT HE" JOENT 

OESIG FS/SY" O.T 

1 / 1 A 

B 

C 

D 

E 

f 

G 

ISSUE 

SAC 
H 

S0-1C904-01-Cl 

9 
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1 
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CIRCUIT NOTES: 

lOL f"US( 
t!ESIG All' 

PO!tltl IA!. !!NE Pi'R 

-48\I~ 1-1/) -as 
-,sv11 2 -48 APP Fl~. 1 

•14V )/4 +14 

I 
SA TTERY SYMBOL VOLTAGE RANGE 

•24 ;o. 75-21,. 25 

-48 4; .75-51.5 

102. PROV 10[ 

,Ul\J!!l oa OPI 1011 APP 
APP 
OR 0uam 11, Flu. WR& 

lQPf. Udld COIHROLll~ 1 I PER C(T 

SYNC'lRONOUS I APPIIRATuS 2 y 1 PCR CKT 

DATIi SET 
r WIRING 

co,rn;:OL lER ALWAYS REQO z 

103.. RECO~O or FIGUIIU. IIIRIUG AND APPARATUS CHANGES 
IF JOB THIS USE IN CIRCUIT 

CKANu[D RECORDS OPT !Oil SH 
OH ISS DO NOi \IAS NOT[ 

SPEC Ir, fl/RN STD A&/1 110 

5AC V OR Z llOH[ y Al«) z 

0 

2 

2 

3 4 

EOUIMHT NOTES: 

201. UIILESS OTHERIIISE SPECIFIED, l'.LL WIRIN~ SHALL BE )0 GAUGE, 
AUTOllAllC~LL T 111,TALUD, 0-4 llP!: WIP.11«,. 

202. lllill!IC SHALL BE KS-2Hn 30 '.J.1.IGE TIG"T TMI Si'EO PAIR. 

2<» • PAA T OF ID-4C017-,0 KJUI LA \'ER 6Aa.Pl.Nf'. 

206. 14~R SPECIAi.TiES CO. SWITOl PART NO. 600-A8--Cj-01-f14-J1W-L,. 

207. iH£ DATA SET MAY BE lOCAll'D 1H A\Y SPUE AVAILABLE ,S LCIIC AS 
THE CCWNECTING CIRCUIT CAlllE OJES :lOT EXCC~O 50 FE'F.T IN lErlmi • 

3 4 

5 6 7 

5 6 7 

• 
I KFORl1A TION NOTES: 

8 

)01. UNLESS OTHERWISE SPECIFIED: 
ULUES PREClOED BY THE SYI-IBOL • ( PLUS) 
OR - flH IIUS ) ARE Ill ~CL tS. 

302. Hl SOS( APPI.ICAIIOOS Of nt[ TDC REFER TO 
APPROPRIATE SO FOR INF!llMATIOrl Oi USER SIJ'l't.lED 
DATA SET. SE£ NOTE 1 !Jl FS 7 FOR SOSC COl!rATIBlE 
RECl»ll4BIDED 01\TA SETS. 

UPl OAta CONTROlLER 

0 
BELL TELEPHONE LABOftATOita::9 65 

8 

9 

A 

B 

C 

D 

E 

... 

F 

G 



A 

• B 

• C 

0 

'E 

F 

• 
G 

• 
H 

0 2 

,. tmLES.S 0l'HEl>loll:£ SPEClflEZ 1mrn,,:; SHALL 8£ 26 GA, BY, ilCt!T n-llSTEO PAIR. 

2. IIIRHlG SHAH Bf 16 ~. l'S-1'385 STRAl:orn IIIRE. 

;-. WIRIIIC, SMAl.l ii£ !f ~. 1($..1H85 STRA!l!JEO IIIRE. 

4. WIRING SIW.L Ee ZC ~. a.I TYl'f WIRE. 

5. IIIRINC SHALL Bf 2? Got, !!IJ TVff: lil.U:. 

6. IIIRINC Sll,1LL B: r.;...21;--;,s, 25 GA WIRE. 

7. IIIRIUG SHALL BE J<>.Z,3,6, 'Ml GA IIIRE. 

8. WIRE M£Tt()D or CA, IS DEFl!.ED ~ PAAT OF CAB..E ASSOl6LV ED«:084-10. 

<J, TM£ FCi.LOIIII-.G al!ltS Cl• ~ECTOl!S AR£ USED: 

J1·J6 
J7,J8 
J9 
J10 
J11-JH 
J'14,J15 
J16 

1($...lOSf;,u: W.llloC. CA!ll£ COINECTOR 1($...20864,L<J. 
94~AI 
~~16765,Lll 
KS-16785, LIS 
942C 
<>4,tw 
KS-1'<68.L\.S:l!ATING CAislE CON!.E.::TOR kS-19007, L1 

3 

10. lH15 TfRMINAl I'>~ STA.v.:Al>!) CGJIXtAl. ifR'.~IUATION FIW(CT~) GROUt:!> PIN. IT'S GROUNO IS C(JM,4()N 111TH All GROOt.'iJ 
TfRMIIIALS VI~ MAJ. Tilt.YER i'IW;TP.. IIIRlt,G BOA.~(MLPIJII), E04C017,;0, GROUND PLANE. 

11. TH£ fOI LOWIN•; s.<;i.::, ~ SVl'BOL IC EOU I VAlOO 'lf THE TABULA.I REPRESEIHATI0I,': 

,--TO CClNNECTICI\~ ,-- •<'ROI\ CotmECTION------

LEAD 11:RE 
DESTINATION ~ ~'['TKiO 

LEAO TO 
~ ~ DESI'.; ~!NATION ~ 

•••••••••••••••••••••••••••••••• l!O CAO APPARATUS INVOl'JED .•••••••••••••••••••••••••••••• 

TO CAO l ~ t.&} GR!lB 01-¥J 5\1 B 
TO CAO l •l'4Y rAJ •24V 01-,9 SI,! 1C 

ro "°' l-....;z_c; _____ u._;_J-4-1----------1-:J (OH<J)sw 

12. l.tr f'OI.L0IIINC ~ ,..: 5"KXllt £0UIVAlEh'T CF 1H£ TAll.lLAR REPRESEIHAllON: 

r--T0 CONNHTle.~ 

tOO 
PESJINATION D!:51f. 

••••••••••••• J7 
tS,B 
... ,'8 
•'»'II 
+5W 
t-SYB 
•ffl 
tffi 

TO CAD 7 •5\il 

TO CAO 7 

l•JllllUl•lJJ O 

1411;.E 
i•~ SY!-! llitl.!.!l& 

05--44 
IIC 1r,o 
l!C 101 
l" 102 
~ 10, 
<!( 104 
MC 105 
IC 106 
CAj 107 

f;10 J7 P/lo PM 
05,-44 OS--44 

~IOOq--
r" I I..-< 101 ~ 
,- I 

~-+,(102 6-
1... I .1 
,...,<10;~ 
I.. I I 
,-~104 Et-

I I 
~--<105 ~ 
l...!{106 6-

- r I I 
W==-9 l..d( 107 f'-

,---fRCH CONNECTIWI---­

LEAD 
~ 

JACK/Pl-I 
•5V8 
•5V8 
+5V8 
+5VB 
+5VS 
~5vs 
•5VB 
•5VB 

T0 
lffa.!IUATION TERI! I NM. OPT 

(ll01£ 12) .• , •••• ,., .•. 

2 

7 
6 

]fil 

3 

4 

4 

5 6 7 

H. THI: <ol.LOIIIN!: SffJIIS lli£ SYMBOLIC EQUI VAlOH or Tl£ TAWlAR RE~ESOITATION; 

,-TO COtllf!:Tloo-. ,--FROM CONNECTION---

LEAD WIRE LEAD TO 
DES11N4TION CfSIG !iQl!!Q ~ ~ 0fSIG TERMINATIOII ~ QfI .!i21I. 

............... 
TO CAO 2 -48W CA, 
TO COtltl Cl('T ·48VS 

-48VRlflS MC 
TO CAO 10 -4/M!T:;g C~~ 
TO CONN Cl('T -48~NI 

01-,IOR 
16 
1T 
28 
21 z-

1T 1B 
TO CONr. Cl('T -48'1': ~------~-
TO CAD 2 -4SVB 

TO COIi:.! Cl('T -48VRTit3 

TO CAD 10 
-4SVRRiS 

c.,,, 

TS 
-48Vll 
-49VR 
•48VRTNB 
·4SVRTN!l 
-48VR1'l8 

(NOT£ 1') ............ . 

14. TH£ FOLLOWll1(; SlfJ\6 M sv,.;oou: i;QUIVAtEN" or Tl!( TABl/lAR R£PR[SENTATIOO: 

r-TO CONNECTIGII~ 

LEAD 
PC~ntMTIW ~ 

• • • ~ .............. Jl 1 
TO CAD 10 TTREICOG 
TO CAD 10 TTREIL'O 
TO CAD 11 i!OC~~& 
TO CAO 11 RIXU:I! 

TO CAO N 

WIRE 
!r..IlJ!.& 

co 

~ 

P1 
Pl 
P2 
P2 

~FRO;I CONNECTION~---, 

LEAD TO 
T[~IINAL OESI & TERM I N,\TI Qt/ !EB!i!!lAl 

JACK/CT, (I.OT£ 14) ••••••••••••• 
TTREht0G 

06-21 
u 
1~ TTIIBCO OS--22 CP 111 
2~ ROCll<DC 
25 RIXll<D 05·21 CP 218 

CTf 
06-21 

14 

ill 

15 ~___.,_;,TTl!.c:..c::OC~0;.._ ______ 1_1_1 (OS--Z2)CP 

• TO CAD 11 
'--~+--+--R:.c.:OC=Ll<ll=. ______ .....:;2=18 (OS--Zl )CP 

I = 

15. Tl£ f0UOIIINC SHOIIS Tf;f; SYMOOL IC EOUIVAtENT OF THE TABULA'! REFRESENTATI0IC 

r-T0 CO'<NECTION-_ r--FRrii~ CONNECTION~ 

LEAD WIRE LEAD TO 
DESTll:AilON DFI~ l'TTU".iO S','11 ~ ~ TERMINATION ~ Q!'.!. 

.. , ........ , • • J1 (llV11H8) 01...:"lR CONllfCTC'R (NOTE 15) ••••••••••••• 
TO CONII CKT NYINTr CX1 1 HVlllTBP OS--}4 CP ~17 
TO COtlN CKT HYlNTB,,! CX1 2 MYINTBtl 05-j4 CP 218 

.!1(MVINTB) CONN 
01-27R 01-Z?R 

TO COtlN CKT ! (05-}4)CP 
[

MVINTBP T ~ 1 ( I MYINTBP H7] 

H_v_rn_TBN _______ : 
2 

~(.J:.....____;M..;Yc.:U!;.;,.Tm!;.:,;.; •• ______ ...c.:.21...;;.8 

16. THE FOL~ING SIQIS 11<£ S'IMBOLIC EOIJ!VALOIT Of WE TABW.i! RE"'P.ES91TIITl<»I: 

,-TO CCNiECl IQI---,. 

0£STINA Tl (tj 
LOO 
DESIG 

.............. 
TO CAD 'Ii 
TO CAD 5 

TO CAD 9 

TO CAO 5 

-WI! 
•5V8 

WIRE 
HETHOO SIM 

CAj 
CAj 

,----fROM C<HIECTI~ 

LEAD TO 
TmllNAL OESIG TERMINATlc»I ~ .!!! 
04-'1S LUG (NOTE 16) .................... 
~ +5V8 
•5V "'NS 

10 

10 

NOTE 

202 
202 

~ 

4 
2 

8 

TAPE DATA CONTROLLEI! 

BEll L.AeMATORIES S0-IC904-ot 

5 6 7 
8 ........... . 

9 

A 

B 

C 

0 

E 

F 

G 

ISSUE 

SAG, 
GBI 

9 



0 1 2 

A 
ElEIIENT IDENTIFIER ----------------

A 

roe SPI 

• TERI!. AtCESS FS LOC 
IIOOIF IE}l FUIIC mu,. TER/1. FSISVII NOTE ----------·---·---
I\YINTAH 0 Ol-2711·2 OS·H-219 111 202 
IIYINTAP 0 0l·l7IH 05·14·311 tit 202 

B IIVINTSN 0 01·21R·2 OS·34·211 1/ t 202 

I\VINTSP 0 01•l711·1 OS·34·l17 Ill 202 
I\VIWI I 0Z·llR·l OS-33-311 112 202 
IIYRAP I 02·21R·l OS·33·213 1(2 202 

IIVIISN I Ot·Z&R-2 05·33·201 1/Z zoz 
I\VRS? I 01·llR•1 05·3?·301 112 202 
IIYSAN 0 02·30R•i; 05·33·11& 1/Z 202 • IIVSAP 0 02·30R• t OS·33·2ta 112 202 
I\VSSN 0 01·30R·Z 05•33-219 112 202 
11vrsr- 0 Ol•!OR·l 05-33•311 1/2 202 

C 

ELEIIENT IDENTIFIER 
-·--·····-···-----

B 

TDC PWA 

TERI!. ActESS FS LOC 
11001 F IER FUNC lER/1. TERI\. FSISYII NOTE 

0 -··· ·--··· 
•l4V p 05•44•112 05-39-112 6/1 
•24V p 0)·44·012 05-39•112 6/1 
•41\'A p 05•44•019 05•44·019 6/2 

•41VA8 p 05•44•01& 05·44•01! 6/2 
·4&\'At ,. 05·••·0'7 05·44•0!/ 6/2 
·OVAO p 05·,4•117 05·44•1'7 6/2 

•4&VAE p 05•44•11& OS-H· 11& 6/Z 
•41VAF p OS•44• 119 OS•U•ll<I 6/2 
·OVAG p OS• S9• 119 05•39-119 6/1 

·•&VAIi p 05•J9•1U OS·)9·111 6/1 
E •OVAi p OS·J9·tl1 OS· 39-117 6/1 

·OVAJ p OS•39•017 OS·l9·017 611 

·OVAIC p 05·l9·01' OS·39·01& 6/1 
•OVAL p OS· !9·019 05•39-019 6/1 
•4&'18 I 01--40R·1T 01•40R·H 6/4 

••&VRTNA OS•U•0"4 OS·44·014 612 
·L&VRTN8 01·40R·ZT 01·40R·ZT 6/4 
-4&\tlllllt OS·39-0l4 OS·39·014 6/1 

·4lVRTND p 05-39-013 OS•JQ•01S 6/1 
·41VRTNE p OS· 39·016 05-39·016 6/1 

F 
•4&VRTNf p 05-39•114 os-39~11, 6/1 

I • ·4&VRTNG p os-n-11s OS·l9·11S 6/l 
·4&VRTNH p 05-39·1!6 05-39-116 611 
·41VRTNI p OS·'4•01S 05•l,4•01S 6/2 

·41VRTNJ p OS·U-016 OS·44·016 6/2 
·4aVRTNt- p 05·44-116 05·44• 1 lo 6/2 
·OVRTNL p 05·"4·115 OS•44•11S 6/Z 

·•&VRTNI! p 05•44·114 CS·44·114 6/2 
FA D 05·44-314 05·39-314 6/1 
FRCAD G 01•40R·3T 01•40R•JT 6/4 

f./2 G GROB G 05·44·319 OS-44-319 
NPA I 05•44-315 OS·39·31S 611 • PA 0 OS-44·313 OS·39·313 6/1 

PA 0 05-44•310 OS-39·313 6/1 
PAT I OS-44-312 OS-39-312 611 

H 

3 4 

CAD 1 
UIII T SY"BOl 

ELEIIENT IDENTIFIER 
------------------

C 

SVIICHRONOV5 OATA SET COIITROUER 

TEAA. ACCESS FS lOC 
l\!JOIFIER FVHC TE'll1. TER/1. FSISVII NOTE ---------
CTSP·tB C1·19·5F 05·l4·lla 712 l 

207 
OCllP·CF 01-19-&F OS-24·313 7/2 2 

207 
OSRP·CC 01·19·6f OS·l4·317 71l 2 

207 

OTRP·CD 0 01·l9·20F 05•24•310 7/2 z 
207 

FC·M C Ol·19·1f 01-40R-3T 614 2 
207 

RIY·DO 01·19·17F 05·24•21'3 71Z z 
207 

P.0N-88 01-t9· 3F 05·24·214 712 2 
207 

RNGP-CE 01·19·22F 05·24·314 712 2 
207 

RTSP-CA 0 01•19•4f 05·24·106 712 2 
207 

Sf.·AB G 01·19·7F 05·24·210 712 z 
207 

TCF--UB 01·19·15F 05·24·311 712 2 
207 

TRON-SA 0 01·19·2F 05·24·105 712 2 
207 

s 6 7 

··- - _.....:,_l.l. 

·-

TAPE DATA CONTROLLER 

BELL LABORATORIES SD-1C904-01 
lllllllB)taU..S.A. 

9 

ONG SIZE 

Cl 

1 
i 

~ 

A 

B 

........ 

C 

0 

E 

F 

G 

; 

j 
1 
l 
I 
l 

ISSUE 
H 

SAC 
GBZ 



0 1 2 3 4 5 6 7 g 9 

CAD 2 CAD .6 CAD 9 
POER POIER POER 

~ 
A -TO CONIECTION-- FRCl1 COllECTl<»I--- -TO CONNECTIOII- FR01 CONHECTl<»I--- -TO CXJIIIECTICWf- ---ROI COIINECTl<»I--- A 

I.EN) WIRE lEAD LOO NIRE 
DESTINATION OESIG l£nm SYII ~IIIAI.. CE'SIG lERII I NATION TERPIINA!. (PT N011: DESTINATION OESTG IETlm SYl1 TERl1INAI. 

LEAD LEAD 
CESIG TERN I NATCON TERIIINAL (PT NOTE DESTINATION OESIG tE1lm 

WIIE LOO 
SYl1 TERIIIIW. OESIG TERIII AATION TERIIIIW. !PT NOTE 

••••••••••••••.••••••• NO 00 N'PARAlUS 111'WL ~ •••••••.........••.••• ••••••••..••• Ja 05-39 JA0OPH (NIJT£ 12> •••••••••••••.••• . -........... •·• 01-.40R TS <IIJTI: 13l •••••••••.....•.• 

• TO CAD 4 •24VS 00 •?~.'S 01-39 SW !NO 7 +5VA ltC 001 •'NA TO 00 2 --48:VB 00 18 -481/8 6 

ltl CAD 9 -48VBS CA3 ~1!S 01-3? SW 5NO s ~ VA 11C 002 +WA ltl CONN OCT -4&1/8 1T -48VB 

TO CAO 15 l'tl48 00 ~ 01-39 SW 3lC) 7 •5VA 11( 003 +SVA -4$',1ITT!ll NC 28 -WA'ITNII 

ltl CAD 3 •Z4VS CA3 •24'6 01-39 SW 1110 7 •5VA NC 004 +WA TO CAD 10 -4l'NRT!!B w ZT -43'/ROO 3 

B TO CAD 9 •Z4VS CA3 -l4VS 01-39 SN 1NO 6 •5VA NC 005 •5VA TO CONN P,T -4&\1ITTIB ZT -48~TIIB B 
I -4M 00 -43V8 01-39 SW SC 5 t5VA NC 006 •'WA TO r>.'.l 8 c;l()A CA3 38 GllllA 3 

TO 00 3 ·4tNA CA3 ~A 01-39 SW 3C 7 •·5VA KC 007 +WA TO 00 7 IR:ll 00 32 G03 3 

I +24V CA3 •24V o,-39 SW 1C 6 •5VA NC 100 •'NA mm> MC 38 fAGlO 

I au CA3 CJa! 01-39 SW B 7 •5VA ltC 101 •WA TO CAD 10 FRGlD CA3 3T Fmll 4 

•5VA MC 102 •WA TO CONIC IXT ffi!R) 3T mm 
•5VA KC 103 •WA TO 00 2 --43VIIS 00 ~ --48Vl!S 5 

•5VA NC 104 •WA TO 00 10 -48VBS CA3 (T -48VIIS 5 

•5VA IIC 105 •WA TO 00 2 +24\IS 00 56 •24VS 6 

• •5VA ltC 106 •WA TO CAD 10 +24VS CA3 5T •24VS 6 

CAD 3 TO CAO g •5VA CA3 107 •WA 2 TO CAD 7 •5118 CA3 t:6 +M 4 
TO CAD 10 •5\18 CA3 6T •5V8 4 

fQ8 
C 

C 

-TO CCNIECTION-- FIU1 CONHECTIO!i---

LEAD WIRE lEHl CAD 7 
IESTINATION OESIG IET1«) SYII 'TERKINl.l CE'SIG TEfl!IINATION TERKl;;Al. !PT NOiE POER 

• • • • . • • •••••••••••••. NO C>D N'PARAll.lS IIMll ~ •••••••••••••••••• .. -TO (DNNECTION-- Fr. 'JI CONNECT I ON 

TO 00 2 au 00 GU 05""4 Pfl 319 7 LOO WIF«: L&D 
I •24V CA3 •2W 05-44 Pfl 112 6 DEST! NA •I ON DESIG tETia) SYII TERIIINAI. CESIG lERIII NATION TERMINAL IPT NOTE 

I -48VA 00 ~,. OS--'4 Pl! 019 7 

0 I •24V CA3 •Z4V 05-44 PM 012 6 D 
I •Z~VS CA3 •24'1!. 05-44 "" 011 7 ........... -... 04-31S I.I.Ii (t«JTE 16) ••••••••••••••••• 

TO CAO 9 •5V8 00 •W •SVS 4 
TO CAD 5 •5V8 00 •5V •SVS 2 

CAD 4 ............. 04-3ZS ll.G CNCJTE 16> ••••••••••••••••• 

f'Ol:R TO CAO 9 l:.Rr,B CA3 GRO GA!lB 4 
10 CAD 17 QUI CA3 00 ~ 2 

-TO CONIECTION-- ROI aNECTICII 

E LOO WIRE lEID 
E 

D:STINATION D:SIG IETlO) SVH 1811111W. CESIG TERHl~TION TERKllW. (PT NOTE 

CAD 8 
••••••••••••••••••.••• NO CAD APPMA.lUS UMIL IIED •••••••••••••••••••••• POER 

TO CAD 2 •Z4VS CA3 •24VS OS--39 PM Ott 7 
-TO CONNECTICJI-- FIU1 CONIECTION---

LEAD WIRE 
~ST I NA TICJI OESIG l£TlQ) SYN ~IIW. 

LEAD 
a:.SJG lERH I NATION TERIIINAI. IPT l«lTE 

F CAD 5 (NOT'E 16> ••••••••••••••••. 
F 

• ············· 04-16S w; 
PIIER 

TO CAD 6 •WA CA3 •W •5VA 2 

-TO CONIECTION- FROl1 CCfilECTIIJI 

lEAO WIRE 1..£,1,1) ......... -..... 04-175 I.I.Ii (NOT'E 16) ••••••••••••••••• 

D:STINATION OESIG IEllQ) SY!! TERIIIIW.. IESIG TERHl ~Tltll IDIIIIW. (PT 11)1£ 
TO 00 9 GRlA 00 GRO IHlA 3 
TO CAO 13 GRlA CA3 GRO GR),\ 2 

••••••.•.•••• J7 05~ JAO.JPfl <NOTE 12> ••••••••••••••••• 

G 
•'5'V8 IIC 001 ♦5\11 G 
+5V8 IIC ooz •5"8 
•5V8 IIC 00! +5W 

• ·•'5'V8 !IC 004 +5W 
•5V8 IIC 005 •M 
+5VB l1C 006 •M 
•5V8 !IC 007 •5\11 
+5V8 "C 100 --we 
•5V8 "C 101 •M 
+Wll IIC 102 •5VB 
+5\13 MC 103 •SW 
•5VB KC 104 •5VB 
•5V8 IIC 105 •5"8 

H 
•SVS 11C 106 •5'118 TAF'E MTA CXINTROLLER H 

TO 00 7 •5VII 00 107 +5W 2 m«.Sl2E ISSIE 

C2 Zi\ 
BELL I.AllRATIJUES S0-1C904-01 GB3 

0 2 3 4 5 6 7 g 
NIITH I• •• ~~ •• 

9 
!Cl/11>/H 



--~---

0 1 2 3 4 5 6 7 a 9 

CAD 10 CAD 12 CAD 14 
CTT C1lNl£CTTIR, CTF CON~CTIONS CTf CONlitCT!ONS 

A -TO c:o:'INECTIOH-- ---~R01 CONNECTION--- -TO CDNNcCTIO.~-- ---FROII CONNECTION--- -TO COH,'£IITIOU-- ---FRO! OONl:tCTHW 
A 

lFAIJ WIRE LEAD LEAD WIRE LEAD LEAD WIRE LEAD 
OESTl~TION OESIG l£THXl SYN Tra!IIMI. OESIG TfR11INATION TERIIINIJ.. CJ>T NOTE OEST I NATION OESIG lET:Ol SYII TEP.fl I IIA1. t61G TERNlllATION TERltlNAI. CJ>T liOTE OESTINATIOII OESIG l'ETlO) SYII TERIIINAI. OESIG TE~ I MA Tl ON TERl1lll,O,l CJ>T NOTE 

............ . J9 ()J,-<)41l JACX/CTT <NOTE 14) ••.•••••••••••••• ....•....... . ~'11 0&--Zl JAIX/CTF <NOTE 14>. •••••••••••••••• ·············J13 06-13 JACX/CTF <NOTE l'-> ...•••.•••••••... 

•• TO CAO 14 TTltSTPO CA3 Pl 2 l l!'ISIPO TO CAO 10 TnEt~~ 00 Pl 14 TTRB4::0C 10 TO CAO 10 TTINITOG rA3 Pl 26 TTHlilOG 10 

! TTMSTPOG CA3 Pl 3 TTIISTPOG I msa:c 0:3 Pl 15 TTRSICO 05-22 CP 111 I TTlNITO CA3 Pl 27 TTIN!TO 05·22 CP 209 
TO CAO 12 TTFFOG CA3 P2 4 mFOG TO CAO 11 R!j(l_t_((: ~:: l'l 24 ROtlk.OG 10 I 11l1STPOG CA3 P2 36 TTMSlPOG 10 

I iTSFOG CA3 l>3 ·5 TTSfor, I ROC:.,c;) 00 F2 25 ROCLl'..O v:i-2I CP 213 I TTNSTPO r>.3 P2 37 Tllll,.;PO 05-22 CP 309 

B TO C>,& 1~ TTOOTAOG CA3 P17 7 TTOOTAOG I ROOA ~ /.ffi 00 P3 34 ROOATAOG 10 B 
m CAD 17. TTFROG CA3 P4 & TTFtlOG ' ROOATAO 00 P3 35 J;OOATAO 05-21 CP 318 

I TTSllOG CA3 P3 •) TT~ ...•.•.....•. JU Co-19 JACX./CTF (IIJTE 14) ••••••••••••••.•• 

I TTSELOG 00 P6 10 TTSEtr.c 
TO CAO 14 TTINITOG CA3 P7 11 TTJNITOG •••.••••••••• J?I ot.-22 JACKICTF <NOTE 14> ••••••••••••••••• TO CAO 10 TT80TAOG CA3 P3 26 TTBOTAOG 10 

TO CAO 12 TIRElltOG .:A3 PS 12 T!REWCOG I TTBOTAO CA3 P& 27 TT80TAO 05·20 CP 302 
TO CAO 14 111,!!:;N()G CA3 f'Q 13 IWENOG TO CAO 10 TISEI.OG CAl P4 04 TTSEI.OG 10 I IWENOG C,\3 P3 36 IWENOG 10 

Tl.I CAO 13 TTRuYOG C>.3 PIO 14 rmDYOG I TTSEl.0 00 P4 05 TTSELO 05-22 CP 315 I IWDO CA3 pj 37 IWUO 05-19 CP 009 

I RC>IHGOG CA3 r11 15 R:Olt!GOG I TTSFOG c;.3 P5 14 TTSfOG 10 
I TIJIOG 00 P12 16 ,moo I TTSfO 00 P5 15 TTSFO 05-22 CP 116 

• I TIH~OG CA3 1'13 17 TIHACG I TTFROG 00 P6 Z4 TTfROG 10 •.•.•..•••.•• J13 06-20 J.\CX/CTF <NOTE 14> ••••••••••••••••• 

I TTtOTMG CA3 PH 1& TTEOTAOC I TTFRv 00 P6 25 TIFR0 ~-22 CP 016 
I LPEWOG CA3 P15 19 l,PEWOG I TlffGG 00 P7 34 TTFFOG 10 TO CAO 11 WTA00G CA3 P4 06 WTAOOG 10 

C I CAAN:OG CA3 P16 20 CAF!m::OG I TiFFO 00 P7 35 TTHO 05-22 CP 21t. I WlAOO CA3 P4 07 WTAOO 05·22 CP ll& r. 
TO CAO 9 FRC'.RD CA3 21 F"C'RI 4 I I/TA10G CA3 P5 16 WTAIOG 10 

I ~4&"11T~B CA3 ll ·4&111{'"NB 5 I WT'-10 C>.3 P5 17 WTA10 05-22 CP 017 

I •5VB CA3 z, •5VB 4 ............. Jtt t'o-23 JAOJCTF <NOTE 14> ••••••••••..••••• l RTAOOG CA3 P6 26 RTAOOG 10 

I -4&1/9S CA3 25 ·48VBS 5 I RTA03 CA3 P6 27 RTAOO 05·22 CP 117 

TO CAO 12 TTff0 CA3 ??, 26 TTFFO TO CAD 10 TTSRCG 00 pg OJ, TTSROG 10 I RTA10G CA3 P7 36 RfA10G 10 

I TTSFO CA3 P3 V TTSFO ' TTSRO 00 pg 05 nsi:.o 05-22 CP 316 I RTA10 CA3 P7 37 RTA10 05-22 CP 317 

I nrno CA.1 P, 23 TIFRO TO CAO 11 ~ CA3 ?9 14 WREll"-l!OG 10 

I TTSRO CA3 PS 29 TTSRO I lf0A80 00 P9 15 IH:'WI0 05-lZ CP 100 
I TTSELO C>.3 P6 30 TTSELO 

TO CAO 14 TTIHITO CA3 P7 31 TTINITO 
TO CAO 11 TTREWCO CA3 pg 32 TTREWCO 
TO C.t.O 1, IW.'ENO CA3 P9 33 IWlcN0 CAD 15 

D TO CAO IS TTROY0 CA3 PIO 34 TTROYO 
i) 

I RllllNGAO CA3 P11 36 RWOINGAO CAD 13 POER 
I TIJIO CA3 P12 3a TOOO 
I 1111AO CAJ P13 ~ 11MO CTF OlNIECTIONS -:0 COIIIEIT!O!f-- ---FRON CONNECTION---

TO 00 14 TTGOTAO CA3 P17 42 TTBOTAO 
TO C>D 13 nEOTAO CA3 P14 44 mcrAO -TO ~NECTI<»I-- ---FROI CO•iNECTIOH--- LEAD WIIE LEAO 

I LPEWO CA3 Pl5 47 LPEll\l 
I UJHIEO CA3 P16 49 CAAMO 

OESTINATICW OESIG l£Tl«) SYl1 TERIIINAI. OESIG TfRl11NAl ION TERI\~ CJ>T NOTF 

TO CAO 9 •l4\IS CA3 50 •24VS 6 
-tc/-0 WIRE LEAD 

OEST I NATION llt""SIG !EMD SVII TERHlNAL OESIG lERlllliATION TER!IIIW. CJ>T NOTE 
•••.•••••••••••••••••• NO CAD APPAAA lUS I NVOl. VE0 •••••.•••••••••••••••• 

••••••••••••• J12 06-18 JACk/CTF (t«:JTE 14) •••.••••••••••.•• TO C>D 2 PH48 CA3 PH4S 05-?& CP 317 7 

E E 

CAD 11 lO CAO 10 CARnEOG CAJ Pl 34 CARnEOG \.) 

I CNUIE0 C,\3 P1 35 CARTIEO 05-19 CP 201 

ITT COHNfli IUNS 
••••••••••••• J12 06-19 JACk./CTF CNOTE 14> .•••••••••••••••• CAD 16 

-TO COHht~IOH-- -- -FRa-1 COIIIECTIO!I 
TO CAO 10 TIIWlG 00 P2 04 TIIWlG 10 SP I CONNECTIONS 

LEAD WIRE iDO I TIIIAO 00 P2 05 Tltv-.0 05-19 CP 118 
OESTIIIATIO!I OESIG HE1lQ) S'IK TERIIIIW.. CESIG TERH I NA Tl ON TERHINAI. CJ>T NOTE I TCllOG 00 P'3 14 T!JlOG 10 -m CXlNNECTICJI-- ---FRIJI a»ECTION---

I TCRO ::A3 Pl 15 T<JlO 05-19 CP 013 
I R)l)JIIGO(i r..&.3 P4 24 Rl<l!,,.,OG 10 LE>J> WIIE L£AO 

.••••••••.••. J10 04·1M J~o.,m <NOTE 14> ••••••••••••••••• I RICllliAO CA3 P4 25 RloOINGAO 05-19 CP 019 
F I TTROYOG ~ P5 34 TTRDYOG 10 

OE!ITI NATICW OCSIG IETlfD SYH TERNINAL OESlu lERlttXATJCW TERtllllAI. (PT ,me F ----
TO CAO 14 WTAOOO CA3 P1 1 WTAOOG I TTROYO w P5 35 TTROYO 05-19 CP 301 

• I 'ITAOOC, CA3 P2 2 RTAOOG •••••••••••.• J1CIIYllfTBI 01-27R ml!ECTO'I (f«JTE 15> •••• •••••••• ••••• 
I liTA'OG CA3 P3 3 WTA10G 
I RTAIOG CA3 P4 \ RTA10G • • ••• •• • • •• • • J12 06-20 JACX/CTF CNOTE 14) ••••••••••••••••• TO CUIH CKT IIYINTBP 0(1 1 IIYINT!F 05-34 CP 317 202 

TO CAD 12 WRfNABOG CA3 P5 5 IR'IWlOG 
TO CAD 13 lf!DATAG C>.3 P6 6 lf!OATAG TO CAD 10 U'BllG 00 P6 04 LPR¥1G 10 I IIYINTBN 0(1 z l!YINTBN 05-14 CP z1a 202 

TO CAO 12 FroATAOG CA3 P7 14 AOOATAOG I L.PEWI) 00 P6 05 li'EWO OS-19 CP 300 
I r.DCLI\OG CA3 pg 15 ROCU.OG ' TTroTAOG CA3 P7 14 TTEOTAOG 10 ••••••••••••• JZCIIYRel 01-2311 roNIECTO'I l'IOTE 15> •.••••••••••••••• 

TO 00 H Ol.lDETOG C>.3 P9 16 :lATIEOC I TTEOTAO 0.3 P7 15 TTEOTAO 05-20 CP 113 
I 0AlDET0 CA3 P9 13 l),a.TI£T0 TO 00 11 0ATOCTOG CM Pa 24 OAmiTOG 10 -:0 C1llN CXT lftR8P CX2 1 lftR8P 05-33 CP 308 202 

TO C>D 14 W!AOO CA3 Pl 19 WTAOO I MTIF."O 00 Pl 25 0AlDETO 05-19 CP 219 I l!YR8li 0(2 2 Kl'R8N 05-33 CJ> zog 202 
I P,T~ CA3 P2 20 RTAOO I IR>ATAG 00 P9 34 IRl,f.TAG 10 

G I WTA10 CA3 P3 21 Wi"AlO I IR)ATA 00 P9 35 WRDATA 05-20 CP 312 
G 

I RTA10 CA3 P4 22 RlA10 
TO 00 12 lffNABO CA3 P5 23 lffHABO 

• TO CAD 13 IR>ATA CA3 P6 24 lflll4TA 
TO CAO 12 ROO,t,TAO CA3 P7 35 ROOATAO 

I ROCU;O CA3 pg 36 mCl.ltO 

H TAl'E DATA a»mnl.ER 
DI(; SlZE ISSlE 

H 

C2 ZA 
BELL LAllOOATIJUES SD-1C904-01 GB4 

0 2 3 4 5 6 7 8 
10:lb:I\ 

9 



0 1 2 3 4 5 6 7 9 

it-· 
~( CAD 16 CAD ·19 
,;. (COIIT'Ol SOSC CONNECTIONS 

A 
A -TO CONNECTION-- ---FR011 CONNECTION--- -TO CONNECTION-- ---FROII CON!l!:CTJO 

LEAD ll!RE LEAD LEAD WIRE LE>.0 

DESi!NATION OE:ilG HETHOO SYN TERlliNAL OESIG TERl11NAT!Ok T!:RIIINAL OPT NOTE DESTINATION 0£:SJG NETJ-IOO SYM TE.'\!11NAL OESlG TERll!NATIO~ TERIIIIIAL OPT NOTE 

• ••••••••••••• J3<NYSB> ~1-30R CO!illECTOP. !NOTE 15> ••.•••••••••••••• - •..•••••••.• )1& 01-19 CONNECTOR (NOTE 15) ••••••••••.•••••• 

TO CONN CkT IIYSBP 00 I NYSBP 0)-33 CP 313 zoz T.J C0~/1 CKT Fr-·AA lF FG·M 01·40R ,s 3T 2 207 

I NYSB~ 00 2 IIYSBN 05·33 CF 219 zo~ I TROfHIA 2f TRON-BA 05·2• O" 105 z 207 

I RDN-88 JF RON-BB 05-24 (P 214 .z 207 

I RTSP·CA ~F RTSP-CA J';-24 CP 106 2 207 

B .••.......... J4<11YINTA> OZ·27R CDIIHECTOfl <NOTE 15>. •••••.•••.•••••• I CTSP-at 5F CT~·CB 05-24 IY Zta ! 107 
I 05/lP·CC 6F DSRP·CC 05·24 CP 317 z 207 

TO COIi~ Ckl NY!NTAP 0<4 1 IIYIIIT.-.P ,s-H CP 313 202 I SG·AS 7F S~-AS 05-24 c;, 210 z 207 

I IIYINTAN 0(4 2 IIYIIITAN 05•34 CP 219 202 I DCOP-CF !F DCOP-CF C5·Z4 Cl' 313 2 207 

I TCP-DB 15F TCP·Di! 05-24 CP 31& z 207 

I RC~-00 17F RCP·OD 05-24 CP 213 z 207 

••••••••••••• J$1NYPAJ 0?·2V. WIIIIECTOR <HOU' 15>. •.•••••..••••••• I OTRP-CO 20F DTRF·CO 05-24 CP 310 z 207 

I RhGP·CE 22F RIIGP·CE 05-24 CJ> 314 2 207 

B 

• TO CONN c.kT l!YRAP 0<5 1 IIYAAP 05-33 CP 213 2oz 

f IIYRA/1 0<5 z IIYRAN c,s-n CP 311 202 

•••.••••..•• Jb<IIYSA) 02·30R COlffiECTOR <IIOTE 15) .•.•••••.•••••.•• 

- ! 

C 
C 

TO CONN UT 11YSAP ex,, I "YSAP os-n CP 213 zoz 
I 11YSAH CXb 2 11YSAN OS-33 CP 113 202 

CAO 17 
POWER 

D -ro CONNECTION-- ---FROII COIINECTll!N--- D 

LEM> WIRE 
DESTINATION OESIG tlETHOD SYN TERMINAL 

LEAD 
DESIG TERIIINAT ION TERN!NAL OPT NOTI: 

•••••• •• • • • •• Jl4 05·4• JA:i-lPII <NOTE 12>. •.••••.••••••••• 

GROB 11( Z0I GIIOB 

~ GROB l!C zoz GIIDB 
GROS NC 20$ GROB 
GROB IIC .?04 liilOB 
GROB NC 205 GROB E 

E GRIJB NC 206 GROB 
GROB 11( ?07 GROB 
GR!la l!C 300 GROB 
GROB NC 301 GROB 
GROB NC \OZ r.AOB 
GROS l!C 103 C..'IDe 

- - j 
I 

GROS l!C 304 GRD6 
GROB l!C 305 GROS 
GROB IIC 306 GROB 

TO c:,o 7 GROB CA3 307 GROB l 

F 
F • CAO 18 I 

POIER I 

-TO CONNECTION-- ---FROII CONNECTION---
I 
J 

LEJ.0 IIIRE i..EJ,.l 

DESllNATION OESIG IIETlt'.lO SYII TERhlllAI. DESIG TERIIINAT ION ~ OPT HOT~ 

G ••••••••••••• J15 05•JQ JACk/PII <NOTE 121 ••••••••••••••••• 
G 

• GROA fl( .zo: c;>.DA 

GROA IIC zoz GRl,A 

GROA IIC 203 GROA 
GROA !IC 7.04 GROA 
GROA IIC Z05 GROA 
GROA II( lot GROA 
GRllA 11C 207 C,Rl)A 

GRCA NC 300 GRO-' 
GROA I!( 301 GROA 
GROA. l!C 302 GROA 
GRDA 11( 303 GROA 

H GROA llC 304 GROA 
TAPE OATA conROLLER H 

CROA l!C 305 GRl)A 
DWG HZE ISSUE 

GROA IIC 306 GROA CZ SAC ..! 

10 CAD & GROA CA3 307 GROA 2 
~ --

BELl LABORATORIES SD-1C904-01 GBS 

3 7 g 
ff1!41T8) a u. s. A. 
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