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1 • KEY TO DIAGRAMS 

'I'he key to l og i c l'e f erG to tile l og i.c ell'c ul to on the prInted Cll.'cu i l, bo;.{ redu (r1l-,I1'e 4- 1) . 'l'lle VOU. ~ I P:tl 
levels uoerl in the CJlD a re +) V for a loglc "1 " a nd OV fo r a l og i c " 0 ". 
Ea c h pl.'in t ed c l rcujt oo.::..rd hflS a 64 pin fOLila la connector nn which pi n ;,> i f! used for +5V a nd pins 1\, 11\ . 
26 , 40 , ,)2 a nd 64 n.re used fo r l og i c a l oa rth . 'L'he l ogic used in the GJ>I) is genera lly oa lled 'rrL 
(,rranaia to r - 'l'ransiator I,ogi c) conot a t i ng of i n tegrated c i rcuits. 
These integr a ted c ircuits are contained in " dua l i n line " packages with 14 p i n or 16 pin connections 
(f i gure 4-1 A) . Discret e cOlDponent circuits containing. separate resistors. capacitors , transistors or 
diodes a re also sometimes used. 
Figure 4-1B shows the organisation of oomponent locat i on on the printed .circuits boards. 
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2. 

AO 
A12 
ABO TRR 7 
AM 
ANER 
ANOF 
AOP 
AT 

DIR 
:InRA 
DIRN 
DPDA 
BWC 

CA 
CAD THH ? 
CAE 
CAS 
CCEXC 
CDF; 
CDF'I 
CDFE 
CDS 
CHE 
CFUD 
CID 
CL 
CME 
CMEZQ 
CMEZl 
CON 
COliC 
COf:X 
cr 
cnE 
"'

OTHR
7 CS 

r. 'I'S 
CUAS 

DCO THn 7 
DCOD TRR 70 

DCE 
DCEE 

DCP 
DE 
DED 
DEO 
DETON 
DETZO 
DEZ 
DEZO 
DFO THR 
DFF 
DFFZD 
DFFZO 
DFFZ1 
DID 
DIPC 
DIPF 
DME 

DNC 
DOF 
DPC 
DP}1 

DRS 

EC 
EDC 
EEE 

EIP 
ELER !! 
El1Jl 
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AREA AROUND EVEN TRACK 
AREA BETWEEN ODD AND EVEN TRACK 
ADDRESS AND CONTROL DUS DITS 0 TRR 7 
ADDRESS MARKER 
ANALOGUE ERROR 
ANALOGIC OFF-SET 
AREA AROUND EVEN TRACK PULSE 
ATTENTION 

BRUSH IN RETRAC TED 
CLEANING BRUSH IN RETRACTED ACTIVE 
CLEANING BRUSH IN RETRACTED NOT ~CTlVE 
BLOCKADE POSITIONER DRlFTS AWAY 
BLOCKADE I,n 'J'H CUR REN'l' 

CLEANTNG CYCLE ALLOWED 
CYLINDER ADDRESS REGISTER BITS 0 'fHR 7 
CYLINIlEG. ADDRESS RECIS'l'ER EXTENDED 
CYLINDER ADDRESS SELEC'f 
CONTROl, COMl'!ON EXCHANGE CARTRIDGE 
CARRY DIFFERENCE BIT ; 
CARRY DIFFERENCE BIT 7 
GARRY DIFFERENCE EXTENDED 
GHECK DISK SPEED 

CAlillIAGE IU PACK 
CLAI1P LOCK ENERGIZED 
CLEANING MOTOl[ ENEl[CIZED 
RESET eME 
SET CME 
ON CYLINDER 
ON CHINDER 
COSINE X ~'EANj)ER SIGNAL 
CURREl1T POS]TI ONER 
CYLnmER REGISTER EXTENDED ,BIT 
C¥tIlIDEH RECISTER Bl'r 0 'l'Hil 7 
CYLJNDER SELECT COJ1MAN.D 
CON'f1"ROJ. SF.T.F.C'f1 COT.fMANn 

DECREMENT COUNTER BITS 0 TRR 7 
DECREMENT COUNTER BIT 0 DECREI1ENTED 
DECREMENT COUNTER BIT 7 DECREl1ENTED 
DECREMENT COUNTER EXTENDED BIT 
DECREr1ENT COUNTER EXTENDED BIT TO 
ELECTRONIC PART 
DECaEMENT COUNTER PREPARATION 
DECELERATE 
DE-ENERGIZE EMERGENCY BRAKE 
DECREMENT COUNTER EQUAl, ONE 
DETECT TRACK ONE NEGATIVE 

EXT nlffi'ECT TRACK ONE NEG A'rIVE FLJ P-FLOP 
DECREr.fENT COUNTER EQUAL ZERO 
RESET DECREMENT COUNTER 
DIFFERENCE BI TS 0 THR 7 
DIREC 'l' ION IS FORCED FORWARD 
DIRECTION IS FORCED FORWARD 
RESET DFF 
SE'!' DF.lP 
DATA IN DANCER 
DETECT INDEX PULSE CARTRIDGE R 
DETECT INDEX PULSE FIXED DISK 
DIFFERENCE BETWEEN MOl1ENTARY 
AND REQUIRED SPEED 
DRIVE NEGATIVE CURRENT 
DECR~~NT ONE STEP FORCED 
DRIVE POSITIVE CURRENT 
DE-ENERGIZE PACK MOTOR 

DRIVER SIGNAL 

ENABLE COUNT 
ENABLE DATA TO DECREI1ENT COUNTER 
EVEN END POSITION TO ELECTRONIC 
PART 
ENABLE INDEX PULSE 
ELECTRONIC ERROR (READ/WRITE) 
El1ERGENCY BRAKE 

EOCC 
EP 
EPM 
EPZO 
EPZ1 
EPZD 
ER 
ERC 
ERE 
ESC 
ESSC 
EIl'P 
EWEC 
EXC 

li'NE 
.li'NEZO 
FE:NZ1 
FSF 

HO 
H1 

HS 

I C1 
I C2 
IF1 
IF2 
IFX 
INS 
10 
IPC 
IPCP 
IFF 
IPFP 
IRDC 
IS 
ISPC 
ISPF 
IW 
IWZ1 

LED 
LHC 
LHF 

MAD 
MC 
MNC 
MOD 

NCD 

NOF 
NS 
NSD 
NSP 
NSTD 
PO]' 
OFF 
OPZ 
OPZRW 
OTP 
OWE 

PAT 
PATT 
PATZO 
PATZ1 
PCD 
PDA 

PEEN 
PEXC 
PLSL 
PMD 
PME 

X1215/1 216 

SIGNAl, NAMES 

END OF CLEANING CYCLE 
END OF POSITIONING 
ENERGISE PACK MOTOR 
RESET EP 
SET EP 
END OF POSITIONING 
ERASE EN.AJ3LE 
ERASE CURREliT 
ERASE ENABLE cor-mAND 
END OF STOP CYCLE 
END OF s 'rART/STOP CYCLE 
EVE!! TRACK PULSE 
ERASl!: AND/OLI Wlll'I'E Cor-1.fIlAND 
EXCHA1"IGE CAlt'I'flIDU.I!l 

.I!'lllS'1' ljE./.!:K tWl1MAL EN.!) 
lU!!SE'l' .b'NE 
SE'I' l"NE 
FIRS'!, SEEK 

HEAD HEGISTER BIT 0 
HEAD REGISTER BIT 1 

HEAD SELECT 

INDEX CARTRIDGE 1 
INDEX CARTRIDGE 2 
INDEX FIXED DISK 1 
INDEX FIXED DISK 2 
INDEX FTXED DISK 
INITIATE NOID1AL SEEK 
IllTEGRATOR OUT 
INDEX PULSE CARTRIDGE 
INDEX PULSE CARTRIDGE PREPARATION 
INDEX PULSE FIXED DISK 
INDEX PUI.SE FIXED DISK PREPARATI ON 
INTERNAL READ CLOCK 
INI'.I'IA'l'E A SEEK 
INDEX SECTOR PUI,SE CAll'I'HIDCE 
INDEX SECTOR PULSE FIXED DISK 
INITIAL WAIT 
SET IW 

LOWER HEAD CARTRIDGE 
LOWER HEAD FIXED DISK 

MAXIMUM AT DA-CONVERTER 
MASTER CLEAR 
MECHANICAL ON CYLINDER 
MECIIANICAL ON CYLnmEfl DETECT 

NEGATIVE CaSINg x ~1EANDEn SIGNAL 
DErl[ODlJLATED 
NEC /t'H Vl!1 O.lPl~-SE."l' 

NOHMAL SEEK 
HEGA'rIVE SINE x I'-lEAUDEn SIG NAL DEMODULATED 
NORMAL SEEK COMMAND PREPAllATIOlI 
NEGATIVE SPEED TRA!1SDUCEn 
POSITIVE OFF- SET 
OFF-SET SIGNAL 
OPTICAL ZERO 
OPTICAL ZERO 
ODD TRACK PULSE 
ONLY WRITE 

PREPARATION ATTENTION 
. PREPATION ATTENTION TRIGGER 

RESET PAT 
SET PA'f 
POSITIVE COS X MEANDER DEl'ODYLATED 
POSITIOI! DRIFTS AWAY OR NO MEAlIDER 
SIGNAL 
PREPARATION EVEN END POSITION NEXT 
PREPARATION EXCHANGE OF CARTRIDGE 
PLURAL SELECTION 
PACK MOTOR DE~ENERGISED 
PAK MOTOR ENERGISE 
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PNZ1 
POC 
POCT 
r ODe 
P.ONO 
PS 
PSD 

PSTD 

HC 
RD1,2 
RDDA 
RnE 
HE 
REDET 

REPS 
TIER 
RERZO 
nERZ1 
nETN 
nEW 
nr· 
UTO 
RUS 
mle 
RZ 
RZC 
RZS 

S 
SAL 
SAR 
SED 
SEP 
SEU 
sex" 
SD 
SDEll 
SE:J>m 
SINX 
SIW 
SWW 
SM 
SMZ1 
SMZD 
GMbH 
SPC 
SPC}> 
SPF 
SPFP 
SR 
START 
STL 
SUS 
S30 

1.l'C 
'l'COI- 1'l 
'['coo 
TC101 
Tr.1 112 
TCZ 
TCZO 

SET PME 
POWER ON/OFF' CLEAH 
POWER ON/O",l" cr."An TEST 
PHEPAHATlon ON cYr,r nEn 
POSIT I ONER OVEn TflACK ONE NEGATIVE 
POSITIONING SERVO 
POSJT·IVE SIMB X HEAN"DER SIGNAL 
DErlODUI,ATJW 
POSITIVE SPEED TRANSDUCER 

REAJ) C01lTROL 
nEAD DATA FROM PRE-AMPLIFIER 
READ DATA 
REA]) DATA ENABLE 
READ ENABLE COMMAND 
RESET D1~ECT nRACK ONE NEGATIVE 
FrJ IP- FlJOP 
RESET END OF POSITION SICNAL 
RECOVERABLE ERnOR 
HESE'l' HER 
SET HEn 
HE,(,RACTF~ SWITH NOT ACTIVE 
ILEAl) AND EHA8E OR WRITE ENABLE 
HE'fD ACTT!!D P08H'ION 
HgADY' 1110 OPERATE 
RESET UNSAFE 
REDUCE WRITE CURREN'f 
RETnRN TO ZEno 
RE'rURN TO ZERO CQHr1ANn 
RE'l'URN 'fO ZERO SEEK 

START FLIP-FLOP 
START ALLOWED 
STOPPED AND In RETRACTED 
START/STOP BUTTON DOWN 
START/STOP BUTTON PRESSED 
STAR'l'/STOP BUTIl'on UP 
SINE X AIID COSINE X 
PACK SPEED DROPS DURING NOfu~AL SEEK 
SPEED DROPS OR ~{ERGENCY BROKE 
SET EME 
SINE X 
SPEED IN WINDOW 
ST,OW 
SLOW MO'PIOH l!'1,TP-P1.OP 
SET :~ I..r)\'1 l"O'l'ION 'l!'I,IP-}o'L01) 
81,0\01 MO'l'I\>N" 
8LOW fIl O'I' I ON 
SECTOR PUfJSE CAH'l'RIDGl!! 
SECTOR Pu r,sE CARTlunCE PREP ARATIOn 
SEeTon PULSE: FIXED .nrSK 
SECTOR PlTrJSE FIXED DISK PREPAnATION 
SLOW REVERSE 
STJ\RT 
SRE:K CONTINUES TOO LONG 
:-;ET UN'SkFE 
llF,S F:1'[1 S 'J' AB'i' i" T, I P-lt'l,or 

'l ' I1AC I~ I;Ol1N'l' 1" 1.1 1'_li'IoUI ' 
'1' 11,1[0: I:U IJ N'I'I, :I I HI'I' 01 '1'11. 1, HI '!' 1') 
'1'1 r~I': CO IIf{ 'J'1o:11 II I 'I' 011 
'l'II"~: COUW!'I';lr B I'l'~; 10 AI,"!) 11 
'rIM8 COUN'mn lJI'r S 11 liN]) 12 
'I'TtAGK CIi:tf'l'RE ZEHO 
IlESE.'T '1' IME COUNTEH 

X1215/1216 

TD}'Ji'B 
1'DMR 
'PDHS 
TPS 
TPW EV 
THZ 
TRSM 
TWS! W 

UHC 
U]{F 
UNS 
UNSZ1 
UR 
URI 
USA1 
USA2 
USA, 
USAf<' 
USA Z, l 
U3L 
UZO 

VPC 

WDRW 
woe 
WPI 
WR 
WRUA 
WRC1 
WRC2 
WRE 
v,'SIW 
,o/TC 

TEs'r POIN'I' SIGNAL D.FF 
TEST POIN"J' SIGNAIJ mID. 
TEST D1UVER SIGNII L DIlS 
Tl!~S 'I' PDrHTTONING SERVO 
TEST WRI'rE 111USE vOL'I'AGE 
TRACK ZERO 
TEST RESIS'fOR DIODE f-1ATRIX 
TEST WINDOW SPEED I N WINDOw 

UPPEH HEAD CAHTRIDGE 
UPPER HEAD PIXEU DISK 
UNSAFE 
SET UNS 
maT READY 
UNIT READY IND ICATOR 
UNSAFE 1 
UNSAFE 2 
UNS hPE , 
UNSAFE FT~ IP-F10P 

SET USA 
UNIT SET,ECT 
RESEr UNSAFE 

VOLTAGE PROPORTIONAl, TO CURREN'I' 
THROUGH POSITIONER COIL 

WRITE DATA RETURN WIRE 
WAIT FOR ON CYLINDER r1ULTIV IDRATOR 
'WRITE PROTECT INDICA'I'OR 
WRITE ENABLE 
WRITE DATA 
WRITE CURRENT 
WRITE CURRENT 2 
WRITE ENABLE cmn1ANIl 
TO WINDOW SPEED IN WINDO\oI 
WITHIN TRACK CENTRE 
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~ . DIAGHAHS 

The diagrams 1n thiB section are arrangeu in the f ollowing way: 

Fig . Abbr. Card nama Ca.rd l ocation 

4-2 CUP ~L58 Control-Unsars-Position 6 
4-~ DBC 2M41 Dust-Bin Card 9 
4-4 DC 2J,99 Decrement-Counter 5 
4-) PI ~L54 Faul t-Indi cator 7 
4-(, I C 2].00 Interfane Card 8 
4-7 IC ~ 1.00 In t erface Card 8 
4-8 LA'l' 2~1?4 Lim! ttel.' AUll)LiCls l' 'lieUlp . 11 .(X1216) 
4-9 r1stiodeI' J.leancter Cal.'u 
4- 10 PA lA 28 Power Allfplifitn.· 1 
4-11 lUI 2",63 Read-Recovery 10 
4- 12 RW 51'03 Read-Write ?' 2' 5) 
4-13 RW 6110~ Read-Write X1216) 
4-14 SE 2r~26 Servo-Electronio ~ 
4-15 ss ~L57 Start- Stop 2 
4-16 P .C . Power Card 
4- 17 S,C. A. 2L28 Service Card A 
4-18 S .C . ~ . 2L29 Servioe Card ~ 
4-19 D,P . 1M87 Driver Pr in t 

7612 X1 215/1216 4-15 
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Figure 4- 4A CARD D.C. 2L99 
COMPONENT SURVEY 
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