
4963 DISK ATTACHMENT CARD 

STANDARD CHANNEL 

ADDRESS BUS BIT--OO------B02 
ADDRESS BUS BIT--01------B03 
ADDRESS BUS BIT--02------B04 
ADDRESS BUS BIT--03------B05 
ADDRESS BUS BIT--04------B07 
ADDRESS BUS BIT--05------B08 
ADDRESS BUS BIT--06------B09 
ADDRESS BUS BIT--07------B10 
ADDRESS BUS BIT--08------B12 
ADDRESS BUS BIT--09------D02 
ADDRESS BUS BIT--10------D04 
ADDRESS BUS BIT--11------D05 
ADDRESS BUS BIT--12------D06 
ADDRESS BUS BIT--13------D07 
ADDRESS BUS BIT--14------D09 
ADDRESS BUS BIT--15------D10 
ADDRESS BUS BIT--16------D11 
ADDRESS GATE-------------M08 
ADDRESS GATE RETURN------M09 

# BURST RETURN------------(P04) 
CONDITION CODE IN BIT-OO-D12 
CONDITION CODE IN BIT-01-D13 
CONDITION CODE IN BIT-02-B13 

# CYCLE BYTE INDICATOR----(P10) 
CYCLE INPUT INDICATOR----P09 
CYCLE STEAL REQUEST IN---M02 
DATA BUS BIT------OO-----G02 
DATA BUS BIT------01-----G03 
DATA BUS BIT------02-----G04 
DATA BUS BIT------03-----G05 
DATA BUS BIT------04-----G07 
DATA BUS BIT------05-----G08 
DATA BUS BIT------06-----G09 
DATA BUS BIT------07-----G10 
DATA BUS BIT------PO-----G12 
DATA BUS BIT------08-----J02 
DATA BUS BIT------09-----J04 
DATA BUS BIT------10-----J05 
DATA BUS BIT------11-----J06 
DATA BUS BIT------12-----J07 
DATA BUS BIT------13-----J09 
DATA BUS BIT------14-----J10 
DATA BUS BIT------1S-----J11 
DATA BUS BIT------P1-----J12 
DATA STROBE--------------M10 
HALT OR MCK--------------M07 
INITIATE IPL-~-----------P07 
IPL----------------------S04 
POLL---------~-----------M12 
POLL IDENTIFIER BIT--OO--P11 
POLL IDENTIFIER BIT--01--S02 
POLL IDENTIFIER BIT--02--S03 
POLL IDENTIFIER BIT--03--P12 
POLL IDENTIFIER BIT--04--P13 
POLL PRIME---------------M13 
POLL PROPAGATE-----------M11 
POLL RETURN--------------M04 
POWER ON RESET-----------SOS 
REQUEST IN BUS BIT--OO---S07 
REQUEST IN BUS BIT--01---S08 
REQUEST IN BUS BIT--02---S09 
REQUEST IN BUS BIT--03---S10 
REQUEST IN BUS BIT--04---S12 
REQUEST IN BUS BIT--05---S13 
REQUEST IN BUS BIT--06---U02 
REQUEST IN BUS BIT--07---U04 
REQUEST IN BUS BIT--08---UOS 
REQUEST IN BUS BIT--09---U06 
REQUEST IN BUS BIT--10---U07 
RE8UEST IN BUS BIT--11---U09 
RE UEST IN BUS BIT--12---U10 
REQUEST IN BUS BIT--13---U11 
REQUEST IN BUS BIT--14---U12 
REQUEST IN BUS BIT--1S---U13 
SERVICE GATE-------------POS 
SERVICE GATE RETURN------P06 
STATUS BUS BIT------00---J13 
STATUS BUS BIT------01---G13 
STATUS BUS BIT------02---M03 
STATUS BUS BIT------03---P02 
SYSTEM RESET-------------M05 

VOLTAGE PIN ASSIGNMENTS 
+SV---D03--J03--P03--U03 
GND---D08--J08--P08--U08 
-SV---G06 
+8.5V---G11 

4963 TOP CARD CONNECTORS 

W22-- -FILE DATA BUS BIT 
W23-- -FILE DATA BUS BIT 
W24-- -FILE DATA BUS BIT 
W2S-- -FILE DATA BUS BIT 
W26-- -FILE DATA BUS BIT 
W28-- -FILE DATA BUS BIT 
W29-- -FILE DATA BUS BIT 
W30-- -FILE DATA BUS BIT 
W31-- -FILE DATA EUS BIT 
W03-- -FILE DATA EUS BIT 
W04-- -FILE DATA BUS BIT 
W05-- -FILE DATA BUS BIT 
W06-- -FILE DATA BUS BIT 
W07-- -FILE DATA BUS BIT 
W09-- -FILE DATA BUS BIT 
W10-- -FILE DATA BUS BIT 
W11-- -FILE DATA BUS BIT 
W12-- -FILE DATA BUS BIT 
X31-- -INTRFC PAR CHECK 
X03-- -FILE TAG 0 
X04-- -FILE TAG 1 
XOS-- -FILE TAG 2 
X06-- -FILE TAG 3 
X12-- -FILE TAG P 
X25-- -A KN REQ OUT 
X28-- -STROBE IN 
X29-- -REQUEST IN 
X13-- -PAR!l..KEET POR 
X23-- -SYSTEM RESET 
X24-- -REQUEST OUT 
X2fi-- -STROBE OUT 
X30-- -AKN REQ IN PWRD 
X32-- -SYSTEM PWR 
X07-- -FILE TAG 4 
X09-- -FILE TAG 5 
X10-- -FILE TAG 6 
X11-- -FILE TAG 7 
W02-- GND 
W08-- GND 
W27-- GND 
W33-- GND 
X02-- GND 
X08-- GND 
X27-- GND 
X33-- GND 
Wi 2-- NOT USED 

# W 3-- -IPL 
# X22-- -BURST MODE 

TOP CARD CONNECTORS 
221--W--102 
331 _____ 113 

221 X 102 
331 113 

1-----

CABLE LOCATIONS 

ON RST 

00 
01 
02 
03 
04 
05 
06 
07 
PO 
08 
09 
10 
11 
12 
13 
14 
15 
P1 

* LINES ARE NOT USED BY THIS ATTACHMENT. 

I SEE 4963 THEORY DIAGRAMS , 
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U963 DISK A'!'TACHMENT CABLE 

ATTACHMENT CABtES DUC BOAPD ~A2~ PIN ASSIGNME~TS 

W22--
W23--
W214--
W25--
w26--
W2B--
W29--
W3C--
W3'--
wO~--
WOI4--
WI'5--
W"6--
WO;--
W/)9--
w,O--W,,--
W'2--
X3'--
'.(O~--
104--
x05--
X06--
X'2--
125--
'.(28--
X2Q--
X13--
X23--
X24--
X26--
X3C--
X32--
X01--
X09--
X'~--
X,,--
W02--
WOB--
W21--
W33--
X02--
X08--
X21--
X33--
W32--

t W'3--
t X22--

PROCESSOR ATTACHMEN'" 
TOP CARD CONNECTORS 

22 

33 

22 

1)2 

13 

02 

33 13 

CABLE LOCATIONS 

PIN ASSIGN FN S 

-FIL! DATA BUS BIT 00 B5B02 
-FltF. DATA BUS BIT (I' B5B03 
-fILE DATA BUS BIT 02 B5BOU 
-FILE DATA BUS BIT "3 B5B05 
-FltE DATA BUS BIT OU B5B06 
-FltE DATA BUS BIT 05 B5BO~ 
-FILE DATA BUS BIT 1'6 B5BI'9 
-Fltf, DATA BUS BIT /)"1 E5B'0 
-FItE DATA BUS BIT PO E5B' 'I 
-PILF DATA BUS BIT (18 S5DO~ 
-FILE DATA BUS BIT Oq I B5DOU 
-PILE DATA BUS BIT '0 B5D05 
-FILE DATA BUS BIT , , B'5D06 
-FILE DATA BUS BTT '2 B5!),,1 
-FltE DATA BUS BIT 13 B5!)OQ 
-FILE DATA BUS BIT 'U B5D'" 
-FILE DATA BUS BIT '5 BSO" 
-FILE DATA BUS BT'" P' B50'2 
-INTRfC PARITY CHFCK A5S' , 
-PILE TAG C A5D03 
-FILE TAG 1 A5DOU 
-FILE TAG 2 A5DC5 
-FILE TAG 3 A501'6 
-FILE TAG P A5D12 
-UN REQ OUT ACjBf'5 
-STROBE IN A5B08 
-RE~UEST IN AC,S09 
-P A AKEET POP A5D'3 
-SYSTEM RESET A5B03 
-RE~UEST OUT A5B014 
-ST OBE OUT A5B06 
-AKN PEQ IN PWRD 15B'0 
-SYSTEP! PiP ON PST A5B'2 
-FILE TAG 4 A5DO; 
-FItI' TAG '5 A5D09 
-FILE "'~.G 6 A51)10 
-FILE TAG; A5D" 
GND B5D(,' 
GND B5DOB 
GND B5BO; 
GND B5BB 
GND A5002 
GND A5008 
GND A5B01 
GND A5B13 
NOT USED B'5B12 
-IPL B5D'3 
-BURST MODE A58(12 

If CONNECTS THRU CABLf ~O B5 

X CONNECTS THRU CABLE TO AS 

1---------, 1---------1 
--------- --------- ------------------ --------- ---------

1 I 
------------------

A5 

DUC BOARD (A2) (CAPD SIDE VH'W) 

t LINtS ARE NOT USED 

\ SFE UQ63 T~FORY DIAGRAMS I 
1 MANUAL FOR DATA FLOW 
1 
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E. C. HISTOPY 
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LOGIC 

JUMPU 

CHUTA 

DEVICES COUNT 

I DUlCE 2 DEVICE 1 DEVICE It DEVICE 

COIUllECTOil CONIUCTOII CONNECTOR CONNECTOR 

JUMPIER II >< >< 
JUMPER 12 ::::?-< >< 
x MUNS JUMP£Il INSTALLED DEVICE I.D. WILL DE SET 

AUTOMATICALLY DEPUIOING 0111 THE NUMBER OF FILES 
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TMI lASE ADDRESS IS ALWAYS DlnSIILE n 2. IF MOIIII TMU I FlLiS 
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• CAIilD JUMPUS AS SHO"'N 
IASI ADDRESS. 1'0. 1111 0000 
IPL. FILE 0 PRIMARY 

olnu ID-UU- 001100100000 0110 
CONFliUIlATION E"'TlUES FOR OPTIONS AS SHOWN 
-'014 0000 0000 0000 0000 0000 0000 1l0. 
-'114 0000 00000000 0000 0000 0000 UO' 
-flU 0001) 0000 0000 0000 0000 0000 UO' 
-'17A 0000 0000 0000 0000 0000 0000 1l0. I 

IPL NOT SUPPORTED 

I'll E 0 PRJ MAItV 

FILE I PIIUUIIY 

fILE 0 SECONDAIn 

FILE I SECONDARY 

FILE 0 PRIMAIIY AIliO 

fiLE I SECOIIDAIIY 

FILE 1 PRIMAII\' AND 

FILE 0 SECONDARY 

.SFc)02 

CMART I 

Ii'L SELECTlOII 

JUMPER I JUMPER" JUMPER 10 
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EC HISTORY DRAWING TITLE: 

11 AUG 71 n ..... l CAIilD JUMPUS 

2 F'tIl' 11"inl MACH .. ••• ATTACHMENT 

PART NO 6111110 

C CLASSIFICATION I IBM I CORP 

S 
F 
I) 
o 
2 



~963 DEDICATED CABL!S (TO FILE 0 & FILE 1, 

DUC BO~RD (1\2) 
PIN ASSIGNI1ENTS 

FILE (\ BOARD (A1) 
PIN ASSIGNHENTS 

B3B03-­
B3B1)4-­
B3B05-­
B3B08-­
B"3809-­
B3B10-­
B3B12-­
B3D03-­
B3D04-­
B3D05-­
B3D06-­
B3D07-­
B3D09-­
B3MO-­
B3D11-­
B3D12-­
B3802-­
B3013-­
B3B01-­
B3B13-­
B3D02-­
B3D08--

-CNTRL S~HPLE FILE I) 
-DU INTRPT PILE ~ 
-S!CTOR 0 
"NRZ DATI\. " 
-HISSING SECTOP 0 
-WRITE DATA 0 
~INTRPC DEGATE FILF I) 
+WRITE G1TE RTN ~ 
-DATA SELECT {' 
-FAST SYRC " 
-RESET ERROR FILE ~ 
-INDEX 0 
-READ " +READ CLOCK 0 
-WRITE 0 
+WRITE CLOCK " 
-CABLE CONTINOITY OUT 
-C~BLE CONTINUITY IN 

GND 
GND 
GND 
GND 

A5B03 
A5804 
15B05 
A5B08 
15B09 
15B'0 
1\5812 
15D03 
15D04 
1\5005 
15006 
1\5001 
I\S009 
lSOHI 
15011 
AS012 
15B02 
15013 
A5B07 
15B13 
150(\2 
AS OOA 

DUC BO~R1) (1\2) 
PIN ASSIGNI1ENTS 

FILE 1 BOARD (A1) 
PIN 1SSIGNt!fNTs 

B~B03-­
B4BO"-­
B4B05-­
B4B08-­
B4B09-­
B4B10-­
B4B 1 2-­
B"D03-­
B4DO"-­
B4D05---
84D06-­
B4D07-­
B4D09-­
B~D'''-­
B4D11 -­
B4D12-­
B4M2--
1340'13-­
B4B07-­
B4B 13-­
B4oo2-­
B4DOR--

-CNTRL SAAPLE FILE 1 
-DU INTRPT FILE 1 
-SECTOR 1 
"NRZ OATA 1 
-MISSING SECTOR 1 
-WRITE DI\TI\. 1 
+INTBFC DEGATE FILE 1 
+iRITE GATE BTN 1 
-DATA SELECT 1 
-FAST SYNC , 
-RESET ERROR FILE 1 
-INOEX 1 
-READ 1 
+REAO CLOCK 1 
-WRITE 1 
+WRITE CLOCK 1 
-CABLE CONTINUITY OUT 
-CABLE CONTINUITY IN 

Glm 
GND 
GND 
GNO 

A~803 
15HO" 
A5805 
1\5808 
A5809 
15B1(1 
1\5812 
15D03 
15D04 
AS DO 5 
15D06 
A5D01 
1\5D09 
15D10 
A50'1 
1\5012 
A5B02 
15D13 

. A5B07 
15B13 
15D02 
A5D08 

-----.------------------------------------------------
B3 CONNECTS THPU CABLE TO 15 DU 
B4 CONNECTS THRO CABLE TO A5 OU 
(IF EXISTING) 

--------- --------- ---------
I I B3 , I BII 

--------- --------- ------------------ ---_ ... --- ---------
I , , , 

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

, 
, 

BOARD FILE 0 
BOARD FILE , 

---------
I --------. -------.. , 
---------

---------------------------------------------~--------
A5B02 TIED TO ~SD'3 ON BOAPD 

1 , I I , , AS 

DU BOARD (A') 

4963 DEDICATED CABLES 

I , 

I SEE 4963 THFORY DI1G~A"S I 
MANU~L FOP DATA FLOW 

l.C. RISTOPY 
Q8-1'-18 314947 

"ACH. 
4963 

--------------------------
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!~ 

COPYPIGHT IB" COpp ,q~6 
IB" Cr)~P. GSD , 

LAST E. C. ,0 t) 0 DATE 
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DUC 
PIN 

DUC 
PIN 

4963 DEDICATED CABLES (TO FILE 2 & FILE 3) 

BO ~RD ~ .. 2~, 
A.S SIGN EN _ S 

PILE 2 BOARD ~A1) 
PIN ~SSIGNf!~N S 

A4BO 3-- -CNTRL SAAPLE PILE 2 J\SB03 
14B04-- -DU INTRPT FILE 2 A5B04 
"4B05-- -SECTOR 2 ASBOS 
A4808-- .NRZ DATA 2 A5S0F! 
1\4809-- -MISSING SECTOF 2 15B09 
A4B10-- -WRITE D .. T .. 2 ... - 15B'0 
1\48'2-- +INTRPC DEGATE FILE 2 1\5B12 
!4D03 -- +WFITE GATE RTN 2 I\SD03 
A4D04-- -DATA SELECT 2 1\5D04 
A4D05-- -FAST SYNC 2 1\5005 
1\4D06-- -RESET ERROR FILE 2 A5006 
1\4 D07-- -INDEX 2 1\5D07 
A4OO9-- -PEAD 2 1\5D09 
1\4D'''-- "READ CLOCK 2 l\50H' 
A4D"-- -WFITE 2 A5D1 , 
A4D12-- +WRITE CLOCK 2 1\5D'I2 
A4B02-- -CABLE CONTINUITY IN A5B02 
A.4M 3-- -CABLE CONTINUITY OUT p.5Dn 
Jl.4807 .... GND A5f!07 
A4B13-- GND A5B13 
A4 D02-- GND A5D02 
1\4008-- GND l\5DO~ 

BO 1\ R D J " 2~ ASSIGN EN S 
FILE 3 BOARD ~1\1) 
PIN ASSIGNHEN S 

1\ 3BO 3-- -CNTRL SAP!PLE FILE 3 A.5BO 3 
A3B04-- -DU INTRPT FILE 3 !5B('I4 
A3B05-- -SECTOR 3 A5B05 
A3M8-- .NR'l DATA 3 A5808 
A3M9-- -MISSING SECTOP 3 1\5B09 
,3B'0-- -WRITE DATA 3 1\58'0 
A 3B' 2-- +INTRPC DEGATE FILE 3 1\5812 
A3D03-- +WFITE GATE RTN 3 A5D03 
1\3D04-- -DATA SELECT 3 A5DOU 
OooS-- -FAST SYNC 3 1\5 D(\ 5 
A3D06-- -RESET ERROR FILE 3 A5D06 
A.3D07- .. -INDEX 3 A5D07 
1\3D09-- -READ 3 ASDOq 
13D'O-- +READ CLOCl 3 1\5D'0 
A3D"-- -WRITE 3 A5D" 
1\3D'2-- +WPITE CLOCK 3 i\SD'2 
A3B02-- -CABLE CONTINUITY IN A5802 
A.3013-- -CABLE CONTINUITY OUT A5DB 
A3BO"7-- GND 1\5807 
A3B13-- GND Assn 
1\3D02-- GND A5D02 
A.3D08-- GND )\5D08 

A4 CONNECTS THRU CABLE TO AS DU BOARD FILE 2 
(IF EXISTING) 

11.3 CONNECTS ~HRU CABLE TO AS DU BOA.RD FILE 3 
(I F EXISTING) 

--------- --------- --------- ---------
I I I I 1 1 

--------- --------- --------- ------------------ --------- --------- ---------, , 1\3 
\ 
, )\4 

\ \ , 
--------- --------- --------- ---------

-------------------------.----------------------------
DUC BOARD (A 2) 

I\SB02 TIED TO A5D'3 ON BOARD 

1 I I I 

DU BO/\ RD (A ,') 

4963 DEDICATED CABLES 

I 

\ SFE 4963 TH~ORY DIAGRA~S I 
I MANUAL FOR DATA FLOW 1 

E.C. HISTORY 
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DUC 
PIN 

U963 CH~IN CABLE 

BO AFD Jl\2~ 
ASSIGN EN S 

FILE (\ BOARD ~A') 
PIN ASSIGN!'!F.N S 

I 
I 
I 
I 
I 

B2B~2-- -DU TAG BUS BIT " A3B02 
B2M 3·" -DU TAG BUS BI'" , A3B(\ 3 
B2B04-- -DU TAG BUS nIT 2 A3Bn4 
B2B05-- -DU TAG BUS BIT P A3B05 
B2B06-- NOT OSED A3B(\6 
'R2R01-- +5 VOLTS FOR TER!'! CD A'3807 
B2808-- +5 VOLTS FOR TERM CD A'3BOR 
B2l3OCl-- +5 VOLTS FOR "'Ell!'! CD A3B~9 
B2B10-- NOT USED A3B'0 
B~B1'-- NOT USED A38'1 
B B12-- -CONTROL SAMPLE PCVD A3B12 
B2B13-- -CABLE CONTINUI~Y IN A3BB 
B 2D('12-- -CABLE CONTINUITY OUT 1\3D(l2 
82M3-- NOT USE!) ~.3D" 3 
B2D04-- -MC DATA BUS flIT n 1\3004 
82D05-- -MC DATA BHS BIT , A3DOe; 
B2M6-- -MC DAT A BfTS BI~ 2 A3D06 
B201)7-- -MC DATA EUS flIT 3 UD(n 
B2D08-- GND I\'3Df'~ 
B2DOQ-- -MC DA,!"I\ BnS BIT 4 A3D09 
B2D10-- -MC DATA BUS BI'!" 5 A3D'C 
R2D"-- -MC DATA BUS BIT 6 A301' 
B 2D'I2-- -MC DATA BUS BI'" 1 A3D'2 
B2013-- -MC DATA BUS BIT P A3D13 

~---------------------------------------~----.--------

B2 CONNECTS THRU CABLE TO 1\3 DU BOARD FILE ~ 

• 

. -------- ----.---- ------- .... ---------B2 I 1 I --------- --------- --------- ____ 0 ____ 

--------- --------- --------- ------.. --
1 , , , 

--------- --------- --------- ---------
DUC BOARD (Il. 2) 

A4 CONNECTS THFU CABLE TO A3 DU BOARD FILE 1 
(IF EXISTING) AND SO ON FOR NEXT SEQUENTIAL FILFS 

IN THE LAST FILE OF THE CHAIN A TEP~IN~~OR CAFD 
IS PLUGED INTO POSITION Aq 

LIN~ N~MES OF POSITION Aq ~PF THE S~!'!E ~S THOSE 
OF POSITION A3 AND ARE THE SAME FOR ALL FIL~S 

IN ALL FILE BOARDS THEPE IS A SHORT CIRCUI'" 
BETWEEN A3D02 AND AqDn 2 AND BETWEEN A3B13 AND 
AqB'3 FOP CABLE CON~INUITY LINK --------- ---------- --------- --------I: A3 I 1 ~q 1 I 

------------------------------------------------------
DU BOA PO ~ 1 (FILE ~) 

I 
I 

---------------------------------
14963 CHAIN CHILE 

----- ... 0'1--. - .. -- - .. -- -------

I SEE 14963 TREO~Y DI~GRAAS i 
MANUAL FOR DATA FLOW 

E.C. HISTORY M~CH. 
08-11-18 3114947 

4963 

rBM CORP. GSD 
LAST I.C. 
31~35' P.N. 6837773 
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4963 DUC BOARD (A 2) n8tE POSITIONS 15, B5 TO CARD A2C2 

DUC BO~RD (~2~ C~8t! POSITIONS OUC CAPO A2C2 
~5, B5 PIN ~S IGNRENTS PIN ~SSIGN!'!ENTS 

B5B"2-- -FIL! Dn~ BUS BIT 00 C2P10S-
85803-- -PILE DATA BUS BIT (I' C21'10CJ-
B5R04-- -FILE D~n. 8US 8IT (12 C2!l110-
B58"5-- -FILE D)l.T~ BUS BIT 03 C2P1"-
B5B06-- -FILE DATA BUS BIT (14 C21112-
B5BOS-- -FILE DATA BUS BIT 05 C21"l13-
85B09-- -FILE D~T~ BUS BIT 06 C2S02-
85B10-- -FILE DATA BUS BIT (17 C2S(l3-
B5B"-- -FILE DATA BUS BIT PO C2S12-
B5DI)3-- -FILE DAn BUS BIT OS C2S04-
135004-- -FILE DA"'A BUS BIT (19 C2S05-
B5005-- -FILE DATA BUS BIT ,,, C2S06-
B5D06-- -FILE D~T~ BUS BIT , , C2S07-
B5D"7-- -FILE DATA 8US BIT '2 C2S('lS-
B5009-- -FILE DATA BUS BIT 13 C2S09-
850'0-- -FILE OAT)\. 8US BIT 14 c2S'IO-
850"-- -FILE OA"'A BUS BIT 15 C2S"-
B50'2-- -FILE DATA BUS BIT P1 C2SB-
l\SS' ,-- -INTRFC PARITY CHECR C2P"-
A5DC3-- -FILE TAG C C2U04-
A5D04-- -FILF. TAG 1 C2U05-
~5D"5-- -FILE "')l.G 2 C2U06-
A5D06-- -FILE TAG 3 C2U07-
A5D'2-- -FILE TAG P c2U'6-
A5B05-- -~KN REQ OUT C2JO .. 
A5BC~-- -STFOBE IN C2J""· 
)l.5B09-- -RE~UEST IN C2J' ,-
~5Dn .. - -PA HEET POR C21'102-
AS803-~ -SYSTEI1 PESET C2l'103-
A5BOU-- -RE~UEST OUT C2J 13-
AS81'6-- -5T 08E OUT C2J'2-
A"810-- -ARN FEQ IN POWERED C2J05-
l\5B'2-- -SYSTEPI PWR ON PST C21'11'6,C2D13-
A5D07-- -FILE TAG 4 C2Ul'q-
ASD09-- -FILE TAG '5 C2U',0" 
)l.SD10-- -FILE TAG 6 C2U n-
ASD11-- -FILE n.G 7 C2U12-
85002-- GND 
B5DI)R-- GND 
85807-- GND 
B5813-- GND 
A5D02-- GND 
Jl.5DOA-- GND 
A5B07-- GND 
"5813-- GND 
85013-- -IPL ~NOT USFDb C2D12-
"5B02-- BURS !'lODE (N T USED) C2U02 ... 

D2 (FILE INTERFJl.CE C"FlD) j 
----------------------------------------.--------------

~~------~~:~~:~~-~~~~:~:~~-~~:~~-----------------------I 
--------- I BS , 

----- ... ---

AS 

----------------------------.--------------------------
DUC (A2) BOARD (CARD SIDE VIEW) 

\ SFE U963 "'HEOFY DIAGRA~5 I I MANUAL FOR DATA FLO~ \ 

E.C. RISTO?Y 
os·n-78 374947 

P!"CH. 
4963 

I 
n 
10 

16 
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4963 DUC BOARD (A2) CABtE POSITIONS B2,B3,B4,A3,AQ TO CARD C2 

DUC BO~FD (~2) C~BtE POSITIONS 
B2,B3,BU,A3gA~ PIN aSSIGNMENTS 

B2B02-- -DU TAG BUS BIT ~ 
B2B03-- ·DU TAG BUS BIT 1 
B2B~4-- -DU TAG BUS BIT 2 
B2B05-- -OU T~G BUS BIT P 
B2B~2-- -CNTRt SAMPtE FCVD 
B2D04-- -~C DATA BUS BIT 0 
B2D05-- -MC DATA BUS BIT 1 
B2D06-- -MC DATA BUS BIT 2 
B2D07-- -RC DATA BUS BIT 3 
B2DO~-- -RC DAT~ BUS BIT U 
B2D'0-- -RC DATA BUS BIT 5 
B2D"-- -RC DATA BUS BIT 6 
B2D'2-- -MC DATA BUS BIT 7 
B2D~3-- -MC DATA BUS BIT P 
B3B03-~ -CNTRL SA~PtE FItE ~ 
B3B04-- -DU INTFPT FILE 0 
B3B12-- ~INTFFC DEGATE FILF ~ 
B3D~6-- -RESET ERROR PILE ~ 
BUB03-- -CNTRt SAMPLE FItE 1 
B4B04-- -DU INTRPT FILE 1 
B4B12-- ~INTRFC DEGATE FItF 1 
B4D06-- -RESET ERFOF FItE , 
AUB03-- -CNTRL SAMPLE FILE 2 
A4BOU-- -DU INTFPT FILE 2 
A4B12-- ~INTRFC DEGATE F!LF 2 
AUD06-- -RESET ERROR FILE 2 
A3B03-- -CNTRL SAMPLE FILE 3 
A3B04-- -DU INTRPT FILE 3 
&3B'2-- +INTRFC DEGATE FItF 3 
A3D06-· -RESET ERROR FILE 3 
DUB07-- ~PL~ CLOCK 

GRogND FOR C~RD ON BO~RD 
C2B 9 

CABLE CONTINUITY LINK 
OUC BOARD 0.2) 
PIN ASSIGNP.EN'I'S 

82D02-- GND 
62B'I3-- CHA!N CABLE CONT. 
B3B02-- DEDIC.C~BLE FILE 0 CONT. 
B3D13-- DEDIC.CABLE FILE 0 CONT. 
BUB02o~ DED!C.CABLE FILE 'I CONT. 
B4D'3-- DEDIC. CABLE FILE" CONT. 
11.4013-- DEDIC. CABLE FILE 2 CONT. 
A4802-- DEDIC. CABLE FILE 2 CONT. 
A3D13-- DEDIC. CABLE FILE 3 CONT. 
A3B02-- DEDIC. CABLE FILE 3 CONT. 

DUC CARD ~2c2 
. PIN ASSIGNMENTS 

C2B'O-
C2B09-
C2B'I2-
C2B'3-
C2P04-
C2J(l7-
C2G01-
C2G08-
C2G09-
C2G10-
C2J09-
C2G'2-
C2Gn-
C2GOS-
C2J02-
C2P02-
C2G"3-
C2P'I2-
C2G02-
C2D,1-
C2B07-
C2P1'3-
C2JOU-
C2P05-
C2P':I7-
C2i1"5-
C2G(\U-
C2P06-
C2P09-
C2HOU-
C2B08-

DUC BOARD fA2' 
PIN ASSIGNMFN'l'S 

B3B02-

BUB02 q A2D02-

AUDB,A2D03-

1\3013,1\2004-

C2RO;,A2B02,A2B03. 
1\2BOU-

DUC BOARD (11.2) CABLE CONTINUITY JUMPFFS 

DEPENDING ON THE NUMBER OF FILES CONNECTED A JOMPER 
MUST BE INSTALLED ON THE DUC BOARD (A2) PER THE 
FOLLOWING TABLE 
----------~--------------------------------------------

~~~~~:~~~~~1~~~~~:~~~~~1~~~~~:~~~~~ , 

~=~~~~~=~§~~~~~~~= ====~~=====l=:::~~~::::\::::~~::::== 
~_:!::~_~~~!;~;:E_ ----~N~O----- ----~N~o-----l----~EO-~-----
4 FILES CONNECTED ~ 

------------------ ----------- -----------1------------1 

D2 (FltE I~TERFACF C~FD) 

C2 (CH~NNEL I~TERFACE C~RD) 

------------------------------.------------------------
B2 B3 B4 

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

-------------------------------------------------------
DUC BOARD A' (CARD SIDE VIE~' 

I 
4963 DUC BO~RD PINS I 

I SEE 4963 THEORY DIAGRAMS I 
MANUAL FOP DATA FLO~ 

B.C. RISTORY ~Jl.CH. S 
08-17-78 374947 F 

4963 5 
('I 
7 , 

I IBM CORP. GSD 10 
DATF LAS'" E. C. . 0 0 
02-~1-~9 37535' P.N. 6837775 I 

CCPYRIGH~ IBM CORP 19~6 



4963 DUC BOARD (A2) CABLE POSITIONS B3,B4,A3,A4,TO CARD 02 

DUC BOARD (A2) CABLE POSITIONS 
53,B4,A3,A4 PIN ASSIGNMENTS 

B3B05-- -SECTOR 0 
B3B08-- +NRZ DATA 0 
B3809-- -MISSIt~G SECTOR 0 
83810-- -WRITE DATA 0 
B3003-- +WRITE GATE RTN 0 
63004-- -DATA SELECT 0 
B3005~- -FAST SYNC 0 
B3007-- -INDEX 0 
63009-- -READ 0 
B3010-- +READ CLOCK 0 
B3011-- -WRITE 0 
B3012-- +WRITE CLOCK 0 
B4805-- -SECTOR 1 
B4808-- +NRZ DATA 1 
64809-- -MISSING SECTOR 1 
B4BI0-- -WRITE DATA 1 
B4003-- +WRITE GATE RTN 1 
64004-- -DATA SELECT 1 
B4005-- -FAST SYNC 1 
64007-- -INDEX 1 
64009-- -READ 1 
B4010-- +REAO CLOCK 1 
B4011-- -WRITE 1 
B4012-- +WRITE CLOCK 1 
A4605-- -SECTOR 2 
A4608-- +NRl DATA 2 
A4609-- -MISSING SECTOR 2 
A4610-- -WRITE DATA 2 
A4003-- +WRITE GATE RTN 2 
A4D04-- -DATA SELECT 2 
A4005-- -FAST SYNC 2 
A4007-- -INDEX 2 
A4009-- -READ 2 
A4010-- +REAO CLOCK 2 
A4Dll-- -WRITE 2 
A4012-- +WRITE CLOCK 2 
A3B05-- -SECTOR 3 
A3608-- +NRZ DATA 3 
A3609-- -MISSING SECTOR 3 
A3010-- -WRITE DATA 3 
A3003-- +WRITE GATE RTN 3 
A3004-- -DATA SELECT 3 
A3005-- -FAST SYNC 3 
A3D07-- -INDEX 3 
A3009-- -READ 3 
A3010-- +REAO CLOCK 3 
A3011-- -WRITE 3 
A3D12-- +WRITE CLOCK 3 
A5DI3-- -PARAKEET POR 
CARD PINS TIED TOGETHER ON BOARD fOR 
02509-- +CLOCK 2 TP 
02505-- +T6 CLOCK TP 
02M08-- +WRITE SELECT TP 
02S10-- +B1T RING 8 TP 
PINS ON CARD TIED TO GROUND AT BOARD 
D2Ml1,M12,P04,PlO,Pl1,PI2,U04,U05 

02 (FILE INTERfACE CARD) 

DUC CARD A2D2 
PIN ASSIGNMENTS 

D2J07-
02P05-
02012-
02P02-
D2J02-
02007-
02005-
02J05-
02002-

-- 02J12-
-- 02010-
-- 02JI0-

02J09-
02P06-
02013-
02502-
D2J04-
02009-
02006-
02J06-
02004-
02J13-
02011-
02Jl1-
02G07-
D2M04-
02B12-
D2H02-
02G02-
02807-
02B04-
02G04-
02B02-
02G12-
02609-
02G09-
02G08-
02H05-
02613-
02M03-
02G03-
02808-
02805-
02G05-
02512-
02G13-
02B10-
02GI0-
02S03,S13 

TEST POINTS 
02S11---
02S05,S06,S07-
02508---

-- 02UI0---

--------------------------~-----.----------------------
C2 (CHANNEL INTERfACE CARD) 

53 B4 

A3 A4 

-------------------------------------------------------
OUC BOARD A2 (CARD SIDE VIEW) 

4963 Due BOARD PINS 

SEE 4963 THEORI DIAGRAMS I 
MANUAL FOR 0 TA FLOW 

E.C. HISTORY 
17AUG78 374947 
01FEB79 375351 

MACH. 
4963 
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5 o 
8 

COPYRIGHT IBM CORP 1976 
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Z2 Y2 X2 

DD DD 
DD~D 
DOD 

A2C2CARD IN DISK UNIT 

CONTROL BOARD 

JUMPER NUMBERING 

~ ~} DISK UNIT 0 
007 

~ ~ ~) DISK UNIT I 
007 

CO INTERLEAVE (ALWAYS ON) 

~ ~ ~} DISK UNIT 2 
cf"'O 7 

~~) DISK UNIT 1 
c:ro 7 

IN THE ABOVE EXAMPLE 

DISK UNIT 0 IS A MODEL bit" 
DISK UNIT I IS A MODEL ')98 

DISK UNIT 2 IS A MODEL 21 8 
DISK UNIT 1 IS A MODEL 29 B 

o 0 ')l EXAMPLE OF PI NS 
0--0 & JUMPERED FOR DISK 
(1""'l) 7 NOT INSTALLED 

ALD DRAW .... G FOR ..... T 

W2 

o 

MODEL DESIGNATION 

JUMPER NUMBER ') I> 7 

DISK U NIT NOT X X INSTALLED 

MODELS 21A OR 21B rx 
MODELS 29A OR 29B X X 
MODELS <;SA OR 1)88 

MODE LS b4A OR 1>4B X 
AN 'X' IN THE TABLE 
SIGNIFIES THAT A JUMPER 

IS INSTALLED. JUMPER 

PIN 11>7')209 

I 

2 

4 

T 

DISK UNIT CONTROL BOARD 

PIN PATTERN (PIN SIDE VIEW) 

o C B A 

o BOB D B D 8 

Jill IIU 
i ~ 8 $ 

UU UII 
i ~ 8 i 

U II II II 
i $ 8 i 

nu uu 
-<=:>- --c=:l- paR <>-

OO~@~~u ~~ ~~~C> 
• GND 
6) +8.1) 
CD +C; 

e -C; 

CD POR 

-1--_ 

CARDS 

CHANNEL CARD 

PLUGS IN C2 

FILE CARD 

PLUGS IN D2 

!rOF FILES ATTACHED 

I FILE JUMPER 

A2 B02 TO AlD02 

· 2 FILES JUMPER 

AlBO'3 TO AlDOl 

· '3 FILES JUMPER 

A2B04 TO A2D04 

4 FILES NO JUM PERS 

ATTACHMENT CABLES 

'<12 Pl!JGS TO B C; 

X2 PLUGS TO AI) 

· CHAIN CABLE 

A~ OF FILE 0 TO B2 

DEDICATED CABLES 

AI) OF FILE 0 TO B3 

AI) OF FILE I TO B4 

AI) OF FILE 2 TO A'! 

AI) OF FILE 1 TO A3 

• DECOUPLING CAP 

PLUG IN A2 

I-- DC; BOl 

DC; DOl 

0')008 

SFSoq 
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A2DC2 
o+DATA SELECT GATED 

SF,),)~ M09 -CHIP SELECT '3 

SF'i,)"3 a! 2 MARS POSITIVE SUPPLY 

SF,),)'! M04 -HEAD SELECT A 
SF,),)'3 00& ACTUATOR 1/0 LINEB 
SF'),)"3 P04 -HEAD SELECT B 
C;F,),)< 00'5 ACTUATOR 1/0 LINEA 

SF5,)'3 PI2 
A2 CONt~f:.CTOR 

NOTEm 
0 B 

A2 B02 L.. 0--

I A2 DO'3/BIAI'3 ...... ...... 2 II 
A2 BO'3/AIEI'3 " -" 
A2 004 .. " ...... '3 J A2. B04/AI CII " " 
A2 00'5 4 ...... ....... 

" ", 
SF,),)"3 Mil -CHIP SELECT 2 
SF')') 3 P09 -CHIP SELECT I 
SF,),)'3 007 WRITE CURRENT 

$80'5 I ...... j ...... '5 

oA2 BOo I " " 
A2 D011AIDII I ...... & 

I , .. -" 
SF,),)'3 011 MARS SAFETY 
SF,),)'! GO'3 CENTRE TAPS 
SF,)71 000 +SERYO PRE AMP OIP 
SF,)71 504 SPA - 8V 
S~-,)71 00'5 -SERVO PRE AMP OIP 

GROUND 

oA2 B011BID II " , ... 7 

" /,,2 B08/AI CI'3 
A2 010 ...... 8 

A2 BI 0/D09/BI2/DI '3 ...... " 
" 

1-
A2 011 <} 

I--

'"" ...... 10 A2 012 
" --" 11 
...... / II r I " ..... 12 

I 
NOTE[i] 

...... " 
A2 BI'3 " " ... ,~ 

" BIC 1'3 
....... ,,, 

BIBI'3 

SF,),)9B SI2 +DATA SELECT GATED 

SF,),)'! 010 FIXED HEAD 1/0 UNEB 

SF,),)'3 009 FIXED HEAD 1/0 LINE A 
SF,),)'3 M01 -CHIP SELECT ') AlE II L-- PIN SIDE 

-4V AiD 1'3 

SF,),}'! MOB -CHIP SELECT 4 AI B " 

-.J B C D E I A 8 C DE'ABCL. 

S 
F 
S 
2 
7 

I 
T 

CONN 
I 

~~ ~~ * ~~ ~ ~ 

(~~ 
I~ 01° 
I 

ECTOR /' I 

~~ ~~ ~~ 
I 

~ A B 

'---

NOTE S: 

CHIP 2 IS WIRED IN A SIMILAR MANNER TO CHIP I 
HEAD II IS NOT FITTED IF AN UNSAFE CONDITION IS 

DETECTED LOGIC CIRCUITS FORCE SELECTION OF HEAD II 
TO AVOID OVERWRITING DATA TRACKS 

HEAD 0 NOT FITTED I F FIXED HEADS ARE INCLUDED IN DE. 

C{;MPONENTS WITHIN THE DE ARE SEALED AND CANNOT BE 

SERVICED IN THE FIELD 

I 
I 
I 

! 

DATA SELECT GATED IS LOOPED THROUGH THE A2 CONNECTOR 

TO TEST IF CONNECTOR IS CORRECTLY INSTALLED. 

o 0 

C 

" 
1'3 

r------------------
I DISK ENCLOSURE MOVING HEA 

I HOTEB] 
<MARS MODULE ~ !oj 

I r--CHIP~ 
I I 

~~ r-
I '3 

OS 
OTE [l] 

I ,.----

I _ CHiP~ I 
- 2 ~ NOTE 2 

I ~ - ~[JJ '3 

I == c~ I 
I ~CHfii~ 
I '--~ '3 9 ro I 
I ~ 

I 
SERVO 

\NOTE LOGIC SERVO 
Lr-- RD HD 

~~ 
I-

FIXED HEAD S 

-~ ~ 

~IP~ 
~ 

-~ CHIP~ 

~~ 
1 

I 

l 
I 
L 
I 

HEAD SELECTION DECODE (DOWN LEVEL = I) 
~ SFS27 

SYSTEM HEAD HEAD SF-LEeTED OUTPUT LINES SELECTED 

SELECT CODE 

CHIP SELECTS HEAD SELECTS 

I 2 '3 4 ') A B 

00000 a I a a a 0 a 0 

00001 I I 0 0 0 0 I 0 

00010 2 I a a a 0 0 I 

00011 '3 I a a 0 a I I 

00100 4 a I 0 a a 0 0 

00101 '5 0 I 0 0 a I 0 

00110 () 0 I 0 0 0 0 I 

00111 1 a I a 0 a I I 

01000 8 0 0 I 0 0 0 0 

01001 9 a 0 I 0 0 I 0 

01010 10 MOTEU] 0 0 I 0 0 0 I 

01011 II NOTEm 0 0 I 0 0 I I 

01100 0 0 0 0 0 0 0 

011 a I J [.VALtD 0 0 0 0 0 I a 
01110 CODES o 0 0 0 0 0 I 

01 j II 0 0 0 0 0 I I 

10000 FHO 0 a a I a 0 0 

10001 FH I 0 0 0 I 0 I 0 

10010 FH2 0 0 0 I u a I 

10011 FH'3 0 0 a I a I I 

10 \00 FH 4 0 0 0 a I 0 0 

1010 I FH '5 0 a a a I , 0 

1011 a FH{) 0 a 0 a I 0 I 

10 III FH1 0 0 0 0 I I I 

11000 0 0 0 0 a a 0 

II 001 0 a a a a I a 
11010 0 0 0 0 0 0 I 

11011 INVAliD 0 0 0 a 0 I I 
> 

11100 CODES 0 0 0 0 0 0 0 

11101 0 C 0 0 0 I a 
11110 0 0 a a a a I 

11111 0 a 0 0 0 I I J 
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THE FOlLOw/tNG SEQUENCE CHARTS ARE FOR REFERENCE 
ONLY AND TIMINGS ARE APPROXIMATE 

INITIATE IPL 

SYSTEM RESET 

IPL 

ClCLE STEAL 
TRANSFER 

IPL 

INITIAL PROGRAM LOAD 

-) ~~ 
~ )1lr-

1
--

1
-

_-----'1~ (l 
SUCCESSFUL END-:J 

l'ROtESSOR INITIATED 

-.-Jr-)------Il~ 

SYSTEM RESET ~:-------------­
-J I .. 5uSEC 

C'jClE STEAL 
TRANSFER 

aoOl31 I 

I II~--' 
~--

P~CESSoR-trrA(HMENT (ARD 

I RlLL I CYCLE STEAL I POLL I 
START ICAPTURE I OUTPUT 1 CAPTURE 

I I I I 
ADDRESS BU') (17) ;..------;!-r I r--1 't I 
BIT 111 OFF INDICATES CYQE STEAL 10 OR I ~ J+-t 
FR01 STORAGE TO THE 110 DEVICE I I J I I 
DATA BUS , 'I ~~l I 
DATA BUS CONTAINS THE IDICE (ONTRCl.. I I ~OpNScC J I 
BLOCK (OCB) ADDRESS DURING A STARr COMMAND I I I I I I I 
ADDRESS GATE -~-~--u---l- I I I I I 

I ~ I I I I I I I 
ADDRESS GATE RETURN ~?r I ~ I I ~ 

I I t I J 
I 4.'---' I. I 

CONDITION (ODE IN ~l ~ ...... --+-~ I 
SIGNALS THE KEY DURING O(L£ ST I 'I I 
TRANSFER 

DATA STROBE ~ :1 l ' I 
USED BY DEvICE TO REGIST~ HE: DATA I 
ON OUTBOUND TRANSFER 

CYCLE STEAL REJJEST ~ 
USED BY 110 DOlCE TO RE)UE5T AN INTERVAL " I i 
;~~\;::;5~:;",::>Ju'C£S ~'''''''--i-'r:--!-:---+-r-.....J\ 
f'Cl..L I 

<1--

IS CAPTURED BY FIRS! DEV!(E 10 SEE IT I 
WITH REQUES, IN RAI5ED 

RlLL RETURN 
SENT BY 1/0 DEvICE TO <;IG',~L A ~LL I 
CAPTURE HAS BEEN TAKE/'; , 

SERVlCE GATE 
INDICATES BE(,IN TRANSFER TO THE DEVl{E 

(}- SERVICE GATE RETURN 
SIGNALS RECQGMTION OF SERVICE GATE 

CYCLE STEAL 

INPUT 

I 
I 
I 
I 
I 

I j 

'r---iUi---

I I I 
j I 
I I 
I I 

I 
"++---I~ 

t 
<}- OUTPUT/INPUT INDICATOR 

OFF OUTPJT rRJM STJRAGE 
ON INPUT TO STORAGE 

-{> <'5. STAT":S BJS 
t r--­

_______ 4-_~t--~ ~l 
I r--I-, 
~<20SEl~ L.I __ _ 

SIG'lALS THE DEVICE OF A/,;Y ERRORS THE 
CHANNEL HAS DETECTED 

-:C> POLL PROPAGATE 
IF REQUEST IS -NOT ON 

<l- REQUEST IN BJS 
ONE OF III LINES ON FOR INTERRUPT 
REGl£ST 

T 

t-- < 20 SEC ----I 
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VI 
VI 
ILl 
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STATUS BUS ( 0-"3) SYSTE 
SFS,I 

1'1 R S T E E 
'f'l I CONTR OLLER I ACKNOWLEDGE REQUEST OUT 

CYCLE STEAL GATE CYCLE STEAL STATUS REQUEST IN 
r-- ACKNOWLEDGE DATA Sl:WB~ ... I I , r- ~ATTACHHENT DATA STATUS REQUEST IN 

REGISTE R FULL 
0 REGISTER "3 DATA SETI DATA ~r-

@ l OUT RESET IN WRITE A OR A 
~ OR 

CYCLE STEAL ERROR 

~ i ® r-
HALT OR MCI( 

. 
r-- READ 

N...,.. 
A 

POWER ON RESET TAG BIT 0 '--

I 
OR -- SYS POR SYSTEM RESET 

~ - l l ~ 5YSTE~1 KESET r P- CHECI( 
N N N...,... S FF 

1 PARITY ERROR 
WRITE A 

VALID READ OR WRITE CONTROLLER SET r--S FL CONDITION CODE I CONTROLLER BUSY CONTROLLER SET CYCLE STEAL ~ STROBE OUT 
CYCLE STEAL ADDRE~~ OR ANY DISK UNIT BUSY S FL r-- ERROR AUTO I A lOR STROBE CONTROLLER -CONDITION CODE KEY REGISTER .~ 1'1 ODE r- OUT 

IN (0-2) ANY DISK UNIT BUSY AFTER RESET RESET r- CONTROLLER '+HHZ OR C • I .ri OR RESET R - JA 1 0 INITIATE IPL R IPl 
IPL 

~~ 
, 

CYCLE STEAL SERVICE GATE r.ETURN SERVICE GATE RETURN CONTROLLER SET FF REQUEST OUT 
OR INTERRUPT <;ER';ICE GATE CAPTURE I S ~ L- I -

SERVICE GATE 
STROBE REQUEST 

POLL . l CYCLE STEAL INPUT MODE OUT OUT .... .---
POLL PRIME JOR 

LOAD DISK ~ ro--FF ,..;JOR C 
~ 

N~OR C PH 91 U r. 
POLL RETURN ~ ~ .----. r---zf-c- t- ORt 

UNIT DATA 
(0-". P) A ~ C -

.~ POLL PROPAGATE I-~ 
~ 

t:1A 
'cPH"t-PH r--- S FL 

L~ r"'" CO 
0 11 "3P A baoor--N. r"" C PH - (0,,* J 

l7 
AODRG~ 

~ 

~ TAG 

~rE 
CO REGISTER 0 CO ..-;. R CYCLE STEAL SERV1 (E '--

~- GATE CAPTURE 

TAG BITO ct 
TAG 

~N~ PG (0-7.P) 
ADDR GATE RTN 0 

i 1 ! N~ 
~ 

POLL IOENTIF IER (0 -If) INTERRUPT r-- J A 
5 FL C PH f---< 

".. C PH III REQUEST IN BUS ,+1 POLL J ..,. ~ 

~~ CO DISK UNIT 1 0 - 1'» 0 COMPARE 
-E--- CO INTERRUPT "---- roo- INTERRUPT OCD .- -

IT: POLL CAPTURE REGISTER 

T 0 I 2 "3 

~ 
DISK UNIT REQUEST 

STROBE IN --
~ r 

CYCLE STEAL REQUEST IN ~: CYCLE STEAl POLL CAPTURE B 0 E F G H J K B L 
CYCLE STEAL REQUEST 

........... 
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~ ADDRESS 
COUtH 

8 COUNT 
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STROIIE IN 

~?WER 
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DISK E~LDSU~E CONTROLS 

THE FOLLOWING CIRCUITS ARE CONTAINEO IN THE OE: READI 
WRITE SELECTION CIRCUITS FOR WRITE DRIVERS MD READ 
PRE·AMPLIFIERS, HEAD SELECTION LOGIC, AND DETECTION FOR 
UNSAFE LOGIC. 

READ/WRITE SELECTION 

READ AND WRITE MODE SELECTION IS CONTROLLED BY THE 
'CEN'i:ER TAP' LINE; THIS LINE IS CONNECTED TOTHE WRITE 
DRIVERS AND THE READ PRE·AMPLIFIERS. 

IN THE WRITE MODE, THE 'CENTER TAP' LINE IS RAISED TO A 
POSITIVE·VOLTAGE LEVEL, AND, WHEN 'WRITE GATE' ANO 
'NOT WRITE BLOCK' ARE APPLIED, WRITE CURRENT IS FED 
THROUGH THE HEAD. 

IN THE READ MODE, THE 'CENTER TAP' LINE IS GROUNDED; 
THIS SELECTS THE READ CIRCUITS IN THE DE. 

PART OF THE CENTER TAP CIRCUIT ACTS AS A CURRENT 
LIMITER THAT LIMITS THE CENTER·TAP CURRENT TO A SAFE 
LEVEL 

HEAD SELECTION LOGIC 

POSITION OF HEAD WITH NO POWER 

• 

HOHE POSITION OR CYLINDER 000 
AFTER SUCCESSFULL POWER-UP 

BEHIND HOME REGION OF III TRACKS 

OUTER CYUNDER (TRACK ~')q) 

HEADS ARE SELECTED BY A 5-BIT SELECTION CODE PROVIDED 
BY THE SYSTEM. THIS CODE, HELD IN A REGISTER I .. THE DSC, 
IS CONVERTED INTO CONTROL SICNALS THAT SELECT COR· 
RESPONDING COMBINATIONS OF MOVING AND FIXED HEADS. 

THE MAXIMUM NUMBER OF HEADS FOR WHICH SELECTION IS 
PROVIDED IN DES WITH FIXED HEADS. IS TEN MOVlrwG HEADS 
WITH EIGHT FIXED HEADS. 

IN DES WITH MOVING HEADS ONL Y, THE MAXIMUM FOR WHICH 
SELECTION IS PROVIDED IS 11 MOVING HEADS. 

HEAD SELECTION DECODE 

THE SYSTEM CODES FOR SELECTION OF THE APPROPRIATE 
HEAOSARE GIVEN IN THE TABLE. 

READ/WRITE 
DATA HEAD 

WRITE GATE 

NOT WRITE BLOCK -, 

JOII (TP) 

CENTER 

(ENTER TAP CONTROL 

(')X)READ/WRITE DATA HEADS 

10 

SERVO SURFACE 

SFr;76 

I 
~ 

WRITE -A S CURRENT GO~ 

I CENTER 
TAPS 

HEAD 

TAP CONTROL , 

C 

"--
CURREN T DEFIN!NG 
SINK 

HEAD SELECT HEAD OUTPUT LINES SELECTED 

CODE SELEt:TED CHIP SELECTS HEAD SELECTS 
IFROM SYSTEM) iT2h14f5T 
MCVING HEADS: 

IlOOOO 0 1 0000 
00001 1 1 0000 
00010 2 1 0000 
00011 3 1 0000 
00100 4 o 1 000 
00101 5 o 1 000 
00110 6 o 1 GOO 
00111 7 01000 
01000 8 00 1 00 
0101)1 9 00 1 00 
01010 10 00 1 00 
01011 11' 00 1 00 

FIXED HEADS: 
10000 0 000 1 0 
10001 1 000 1 0 
10010 2 000 1 0 
10011 3 000 1 0 
10100 4 00001 
10101 5 0000 1 
10110 8 0000 1 
10111 7 0000 1 

"NO PHYSICAL HEAD 11 EXISTS BUT A HEAD 
POSITION 11 IS A SPARE INPUT ON THE DSD 
ACTUATOR. THE: CODE FOR HEAD 11 IS 
FORCED WHEN AN 'UNSAFE' CONDITION IS 
DETECTED. 

AlB 

0 0 
1 0 
0 1 
1 1 
0 0 
1 0 
0 1 
1 1 
0 0 
1 0 
0 1 
1 1 

0 0 
1 0 
0 1 
1 1 
0 0 
1 0 
0 1 
1 1 
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POWER ON LOGIC SEQUE~CE TIMING 

+SWITCH ON 

DC POWER FROM SYSTEM ~~! =======s::s::========::q 
Dl P01'+ BRAKE APPliED' ~;f-f------------------i 

_BRAKE IS RELEASED 
BRAKE MECHANICAL ACTION -=;1-1 -----------------i 
F2 GIO '- POWER GOOD' --"-'Itol -----------------oof 
F2 P02 '-POD' ~~ "'20 SECS 

NO ;:i:: !lUT ,+ CRT It' IN SYNC ~f-J --------------------1 
02 500 '-KICf( SS' (Ie MSECl----I"""ilt--,--r----------------S 

02 G07'+CRT I)'IN SYNC --~II------------- ... --~ 
02011 '+ SEEK' -----if-I --'---------.. -------------i 
02 JI3 '- SEEK COMPLETE' ---r---Sf-I ----,-----T"""----------1 

02 UII '+ BEHIND HOME' 

02 PIO ,+ HOME' 

~.~'--____ ---~aTn'D~-~-------~ 
~I-I-----------------------~--~ 

02 M07 '- READY' ---' Sf 

C2 [\1)6 ,- INTERRUPT' 

02 S03 'HV TEST PT' 

~fl----------------,.~ 

~r\------'-----------------------;s 

NOTE: THIS CHART IN'lICATES THE CORRECT SEQUENCE OF EVENTS, ACTUAL 

TIMES AND WAVE FORMS wilL VARY FROM sysrEM TO SYSTEM. 

5 
F 
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7 

POWER ON LOGIC SEQUENCE 

1. AC AND DC POWER ARE APPLIED TO THE DSD 
2. 'BRAKE APPLIED' REMAi,~S ESSENTIALLY NEGATIVE TO PRO· 

VIDE RETURN PATH FOR BRAKE CURRENT WHICH RETRACTS 
THE BRAKE AND ALLOWS THE SPINDLE TO ACCELERATE. 

3. '-PWR GOOD' IS RAISED BY THE USING SYSTEM WHEN DC VOL T· 
AGES ARE WITHIN TOLERANCE. 

4. '-POD' BECOMES ACTIVE FOR APPROXIMATELY 20 SECONDS TO 
ALLOW THE DISK SPEED TO STABiLIZE AT 3125 RPM. 

5. 'CTR 4' COMES INTO SYNCHRONIZATION AFTER '-1'00 TIMES 
OUT' AND FIRES THE 'KICK SS'. IF 'CTR 4' F ~ILS TO COME 
INTO SYNC BEFORE '-POD' AND 'PLO HOLDOVER SS' TIMES 
OUT, THEN BRAKE APPLIED WILL BE RAISED, THE BRAKE WILL 
ACTIVATE AND 'BRAKE APPLIED' TO SYSTEM WILL BE RAISED. 
AC AND DC POWER WILL THEN BE SWITCHED OFF WITHIN 5 
SECONDS. 

a. '-KICK SS' APPLIES MAXIMUM ACCELERATION TO THE ACTUA· 
TOR ARM FOR 10 MILLISCEONDS TO MOVE THE ACTUATOR ARM 
INTO THE DATA AREA. 

7. DURING THE INITIAL ACCESS MOVEMENT 'CTR 5' COMES INTO 
SYNCHRONIZATION. 

a. '+ SEEK' IS RAISED WITH THE 'KICK SS' CYCLE AND IS LOWEREIJ 
WHEN THE ACTUATOR COMES TO REST. 

9. '- SEEK COMPLETE' INITIATES A 'RECALIBRATE' CYCLE. 
10. AT THE COMPLETION OF THE RECALIBRATE CYCLE 'HOVIE' 

AND 'READY' BECOME ACTIVE AND AN INTERRUPT IS RAISED. 
11. DURING THIS RECALIBRATE CYCLE, 'HANDOVER VFLOCITY 

(HV)'ISCALIBRATED. THIS IS AN ANALOG VOLTAGE THAT 
SHOUL'lSET TO A SIMILAR LEVEL EACH TIME THE DSD IS 
POWERED UP. THIS LEVEL WILL HOWEVER VARY FROM DSD 
TODSD. 

006 
, 

C2 - LOGIC I 
~-HOME : READY 

MOlt 

B2 -DATA SIO 
COhTROL + COMMON RESET UOq 

H03 
OR 

PII 
BRAKE APPLIEo~ 

DIAGNOSTIC 
BOB 

SI3 

POWER ON DELAY 

'" -D ,.. ... 011) 
0 J: 0 - 0 -0 

CD 0 ~ ~VI VI 

_COMMON RESET (TP) 
HEAD SELECT READY 
GO HOME IlR PWR-- COUNTE!l I) OUT OF 
ON F lATCH SYNC 

+ BEHIND HOP1E HOME 

~ S! - 0 ...... 
~ 0 - ii: 

00 
Q. ~ ~ I.!)J: I.!) 

P07 

~ 
pn 

r--< 
GI2 lJOq 

JI3 

02 - LOGIC 2 
011 +SEEK 

KICK SS (TP) S06 SS 

GIO 

S03 HANDOVER vnOCITY (TP) 

EC HISTORY 

ZOH&7'i HI)l1)1 

C 

INTERRUPT 

ceNTROl BUS 

~ 
BIT 6 

BIT 0 

M02 SOl 

P'J2 I G02 

F2 - SERVO 2 

SOq 

S08 

S07 

BRAKE COIL 

DRAWING TITLE 

POWER ON SEQ 

MACH Itq63 

PART NO 68~q611t 

SFI)77 

i} TO SYSTEP1 

ESET ERROR 

+ 2ltVDC 

~P -

G 

OWER GOOD 
ROM SYSTEM 

ROUND 

B RAKE COIL 
APPLIED TO 
SYSTEM 

S 
F 
') 

CLASSIFICATION 
T~ll~ 

'~ifl. 

7 
7 

I CORP 



5 
F 
E) 
7 
8 

DATA CONTROL (B2 CARD) 

INTRODL'CTION 

THE DATA CONTROL OPERATIONS OF THE DU ARE CONTROLLED 
BY LOGIC CONTAINED ON ONE CARD. THIS LOGIC CONTROLS THE 
WRITING OF DATA ONTO THE DISKS AND THE READING OF THAT 
DATA WHEN READ COMMANDS ARE ISSUED BY THE SYSTEM. 

THE DATA CONTROL CARD INTERFACES WITIi THE SYSTEM DIRECT· 
LY, FOR THE TRANSFER OF I;>ATA AND TO EFFECT SOME CONTROL 
SIGNALS. THE REMAINING CONTROL SIGNALS ARE HANDLED ON 
OTHER CARDS. THE DATA CONTROL CARD ALSO PRODUCES SIG· 
NALS USED IN THE SERVO CONTROL CIRCUITS. 

THE DATA CONTROL INCLUDES THE FOLLOWING ANALOG AND 
DIGITAL CIRCUITS: 

• MODE CONTROL LOGIC 
• READ DATA (PAGE SF579) 
• READ DATA SEPARATION (PAGE SF584) 
• DATA CONTROL SAMPLE SERVO CONTROL (PAGE SF580) 
• WRITE DATA (PAGE SF5811 
• WRITE SAFETY DETECTION (PAGE SF5831 
• DISK ENCLOSURE CONTROLS (PAGE SF5761 
• VOLTAGE CONTROLLED OSCILLATOR CONTROL (PAGE SF582) 

MODE CONTROL LOGIC 

THREE SIGNALS, ONE GENERATED IN THE DU AND THE OTHER 
TWO PROVIDED BY THE SYSTEM. CONTROL THE MODE OF 
OPERATION: 

'+DATASELECT GATED'IGENERATEDON LOGIC I, C2CARD) 
'+ WRITE SELECT' 
'+ READ SELECT' 

+ DATA SELECT GATED 

THIS SIGNAL GATES T'"IE FOLLOWING SIGNALS TO THE SYSTEM 
W .. EN IT IS APPLIED TO THE LINE DRIVER CIRCUITS: 

• 'lF WRITE CLOCK' (CARD PIN 82Ull1 
• '1 F READ CLOCK' (CARD PIN 82U071 
• 'NRZ DATA (CARD PIN 825071 

A FURTHER DRIVER (IN THE WRITE LINE DRIVER!. USED ONL Y AS 
AN MST TO VTL LEVEL CONVERTER. PROVIDES U~GATED 'IF 
WRITE CLOCK' SIGNALS TO OTHER CARDS IN THE OSD (DATA 
STORE). 

+READ SELECT 

OPERATIONS EFFECTED WHEN '+ READ SELECT' IS ACTIVATED ARE 
DESCRIBED IN '"READ DATA'", ON PAGE SF582 

+ WRITE SELECT 

OPERATIONS EFFECTED WHEPJ '+ WRITE SELECT' IS ACTIVATED ARE 
DESCRIBED IN '"WRITE DATA'", ON PAGE SF581, 
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DATA CONTl'lOL (B2 CARD) (CONTINUED) 

READ DATA 

CIRCUIT DEsr.RiPTION 

DATA RE~D FROM THE D!SKS CAUSE EACH SELECTED HEAD TO GIVE 
ANALOG OUTPUT SIGNALS OF LESS THAN 1 MILLIVOLT. THESE 
S!GNALS ARE AMPLIFIED o.ND DIFFE.PENTIATcD SO THAT CORRES­
PONDING DIGITAL DATA CAN a.E PRODUCED TO Sf USED BY THE 
SYSTEM. 

THE DATil. SIGNALS FROM THE MilVlNG AND FIXED HEJ.')S ARE 
AMPLIFIED AND ROUTED THROUGH A LOII'·PASS FILTER TO A 
VARIABLE·GAIN AMPLIFIEH (VGA) AND TO THE SERVO CONTROL 
CIRCUIT. TWO AC·COUPLED INPUTS ARE APPLIED TO THE VGA; 
BOTH PRODUCE 01 FFERENTIAL AC .:t.:iRENTS IN THE VGA. ONE 
OF THESE INPUTS IS SET WITH RESPECT TO A REFERENCE VOLT· 
AGE AND THE OTHER HAS A GAIN CONTROL VOL rAGE APPLIED 
TO IT. THE SIGNAL CURRENTS PRODUCED ARE IN A RATIO THAT 
DEPENDS ON THE DIFFERENTIAL VOLTAGE BETWEEN THE TWO 
INPUTS. THESE SIGNAL CURRENTS ARE CONVERTED IN THE VGA 
TO SIGNAL VOLTAGES. 

TO ENSURE THAT THE OUTPUT DC POTENTIAL DOES NOT VARY 
WIT"i ::AIN, CCMPENSAYING GATES, CONTROLLED BY THE SAME 
REFERENCE AND GAIN CONTROL VOLTAGE AS THE INPUT CIRCUIT, 
ARE CO~ECTED INTO THE OUTPUT CIRCUIT. 

Tht: $IGlliAL '<OL TAGES AT THE OUTPUT OF THE V(:A ARE APPLIED 
TO.l UN EAR GAiN AMPLIFIER THAT ~:AS A GAIrI OF APPROXI 
MATEL ~ TEN. THE OUT?~T OF THE LINEAR GAIN AMPLlFI~R IS 
APPLIED TO A DATA DETECTOR, AND TO AN AMPLITUDE r :TECTOR 
AND tIOLD CIRCUIT THAT PRODUCES THE GAIN CONTROL 'VOL ro.-:iE. 

,vc-~ DtJP,ING WRIT" OPERATiONS (SEE "WRITE DATA"" VGA 
FC"~ '" 'SCl;ELCH' CIRCUIT '''AT ElII'J'INATES LARGE TRAN· 
SIE,\ IT IN THE ,NP~T OF THE Oo.TA CHANNEL, PARTICULARLY 
DURIN<; TURiII-0N AND TURN·OFF TIMES. 

THE DATA DETECTOR CIRC JIT EXTRACTS FROM THE ANALOG 
SIGNAL TIMING INFORMA"ON CONTAINED IN THE SIGNAL Pf II.KS. 
THIS Ti!'1lING INFORMA TlON IS PROCESSED IN THE VOLTAGE· 
CONTROLLED OSCILLA rut'! (VCO) SYNC CONTROL, PHASE DIS· 
CRIMINATOR AND MFM DECODES CI RCUITS, DESCRIBED LA'fER. 

AMPLITUDE DETECTOR AND HOLD CIRCUIT 

TWO REFERENCE lEVELS (A AND BI ARE SET IN THE AMPLITUDE 
DETECTOR AND HOLD CIRCUIT AS FOLLOWS. 

WHEN SIGNALS APPLIED AT EITHER OF THE DIFFERENTIAL INPUTS 
TO THE VGA ARE OF GREATER AMPLITUDE THAN THE FIRST OF 
THE REFERENCE LEVELS (A) AN INTEGRATOR CAPACITOR IN THE 
AMPLITUDE DETECTOR AND HOLD CIRCUIT IS CHARGED POSI· 
TIVEL Y. LOW·CURRENT SIGNAL PULSES DISCHARGE THE CAPACI. 
TOR, WHEN THE CIRCUIT IS BALANCED, HIGH CURRENT PULSES 
OCCUR ONLY AT THE PEAKS OF INPUT WAVEFORMS. 

THE SECOND REFERENCE LEVEL (B) IS A REFERE'ICE POTENTIAL 
THAT DETERMINES THE DISCHARGE CHARACTERISTICS OF THE 
INTEGRATOR CAPACITOR. 

DURING THE TIMES THAT SAMPLE SERVO INFORMATION IS READ, 
THE n"lo REFERE",CE LEVELS ARE RAISED ABOVE THE NORMAL 
DATA·READ LEVELS, AND THE CHARGING AND DISCHARGING OF 
THE INTEGRATOR CAPACITOR ARE INHIBITED. THIS PREVENTS 
TRANSIENT DISTRUBANCES IN THE REAO CHANNEL, 
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DATA CONTROL (CONTINUEDI 

DATA CONTROL SAMPLE SERVO CONTROL 

WHEN DATA IS BEING READ, THE VOL TAGE CONTROllED OSCILLA, 
TOR (VCOIIS SYNCHRONIZED, IN FREOUENCY AND rHASE, WITH 
THE RECORDED DATI\, 

HOWEVER, DURIN" THE SERVO SAMPLE TIME THE VCO IS SYN· 
CHRONIZED V<lTH DATA READ FROM THE SERVO SURFACE, AS 
DESCRIBED BELOW, 

THE DURATION OF THE SAMPLE SERVO TIME (22 BYTES) IS SET BY 
THE '-AGC FREEZE' SIGNAL. JUST AFTER THE START OF THIS 
SIGNAL, THE MARK DETECTION CIRCUIT,ION THE SERVO CAROl 
DETECTS A TIMING REFERENCE MARK IN'THE ANALOG SIGNAL, 
AND FROM IT PRODUCES THE '+ SERVO VCO INHIBIT' SIGNAL. 
THE '+SERVO veo INHIBIT' SIGNAL SETS THE LATCH THE OUTPUT 
OF WHICH GOES POSITIVE. THIS GATES OFF DATA INPUTS TO THE 
PHASE DISCRIMINATOR AND THUS PREVENTS '-I:JCREASE LINE' 
OR '-DECREASE LINE' INPUTS TO THE CHARGE PUMP, THE CHARGE 
PUMP OUTPUT IS THEN HELD AT THE VALUE REACHED JUST BE· 
FORE THE '+ SERVO VCO INHIBIT' WAS APPLIED. THE VCO THEN 
'FREE RUNS', 

THE OUTPUT OF THE VCO DURING SAMPLE SERVO TIME IS GATED 
OFF THE DATA CONTROL CARD AS 'DATA SERVO 2F BURST', 

AT THE END OF THE SAMPLE SERVO TIME THE LATCH IS RESET 
AND DATA CONTROL OF THE VCO IS RE·ESTABlISHED, 
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WRITE DATA 

"lOTE· 'PRE·COMPENSATION'. MENTIOIllEO IN THE fOLLOWING 
TEXT, IS A DISTORTION OF MFM (MODIFIED FREQUENCY MODU· 
LATION) ENCODEO DATA TO COMPENSATE FOR TIMING ERRORS. 

DATA TO BE WRITTEN ON THE DISK IS SERIAL ·NRZ· DATA 
APPLIED TO THE '-WRITE DATA· INPUT U02 THE ·-WRITE DATA' 
SIGNAL IS CONVERTED TO MST LEVELS AND APPLIED TO THE 4·BIT 
SHIFT REGISTER AS DESCRIBED BELOW. 

'WRITE SELECT' IS APPLIED TO THE PRECOl\iPENSATION TIMING 
VIA THE VTL TO MST CONVERTER AND INVERTER. ·2F WRITE 
CLOCK'IS DIVIDEO BY 2 1111 THE 2 AC TRIGGER AND APPLIED TO 
THE PRE·COMPENSATION TIMING CIRCUIT AS 'n· WHEN WRITE 
SELECT' IS ACTIVE. ·1F' IS GATED INTO THE PRE COMPENSATION 
CIRCUIT WHICH ThEN PRODUCES ·2F EARL Y·. ·2F ON TIME'. AND 
"2F LATE' OUTPUTS THE OUTPUTS ARE CLOCK PULSES OF DIF· 
FERENT PHASES WITH RESPECT TO EACH OTHER ·2F EARLY' 
AND '2F LATE' ARE DISPLACED R~SPECTIVEL Y + AND-9 
NANOSECONDS FROM ·2F ON TIME·. 

THE 1F SIGNAL IS ALSO APPLIED TO THE MFM ENCODER IN WHICH 
IT IS ANDED WITH THE ·2F EARL Y' OUTPUT OF THE PRE COMPENSA· 
TlON TiMING CIRCUIT. THIS PRODUCES NARROW PULSES AT BIT· 
CELL RATE. THE NARROW PULSES CLOCK WRITE DATA' INTO THE 
4·BIT SHIFT REGISTER. 

THE SHIFT REGISTER CHANGES THE SERIAL INPUT DATA INTO A 
4-BIT PARALLEL SIGNAL THAT IS >'PPlIEO TO THE MFM ENCODER 
TH~ MFM ENCODER PRnDUCES MFM·CODED DATA fA TRAIN OF 
PULSES EACH OF APPROXIMATEl Y 30 NANOSECONDS DURATION) 
THAT IS CONVERTED TO ·BI·PHASE· SIGNALS BY AN AC TRIGGER. 
THE BI·PHASE SIGNAL IS APPLIED TO THE HEADS VIA THE WRITE 
LINE DRIVERS. 

THE PRE·COMPENSATION CIRCUIT USES THE '2F ~ARLY' TO ADD 
PRE·COMPENSATION TO THE ENCODED DATA. 

THE MfM ENCODER OUTPUT IS ALSO APPLIED TO THE DATA 
SEPARATOR CIRCUIT WHICH READS RACK THE WRITTEN DATA 
DURING A WRITE OPERATION. 

THE '+ WRITE DC' CONTROL LINE IS USED ONL Y DURING MANU· 
FACTURING TESTS. 

WRITE ENCODING TIMING EXAMPLE 
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VOLTAGE CONTROLLED OSCILLATOR (VCO) CONTROL 

THE VCO AND ASSOCIATED CONTROL CIRCUIT FORM A PHASE· 
LOCKED LOOP THAT TRACKS THE FREQUENCY AND AVERAGE 
PHASE OF THE READ INPUT DATA SIGNAL. AND CORRECTS FOR 
ANY DRIFT IN THESE SIGNAL COMPONENTS. 

CIRCUIT OPERATION 

THE 2F READ CLOCK APPLIED TO THE 'DATA LATCH' IS COMPARED 
WITH THE 'DATA SS (SINGLE SHOT)' FOR COINCIDENCE. IF THE 
'DATA SS' PULSE IS COMPLETED BEFORE THE END OF THE COR· 
RESPONDING 'DATA LATCH' PULSE, AN '-INCREASE lINE'lS ACTI· 
VATED. IF THE 'DATA SS' PULSE ISCOMPLET[D AFTER THE END 
OF THE CORRESPONDING 'DATA LATCH' PULSE, A '-DECREASE 
LINE' IS ACTIVATED. THE COMBINED OUTPUT (AN ANALOG CON· 
TROL VOLTAGE) IS APPLIED TO THE VCO TO RESTORE THE COR· 
RECT COINCIDENCE OF THE 'DATA LATCH' PULSES WITH THE 
'DATA SS' PULSE. 

RELATIVELY LARGE DISCONTINUITIES OF THE DATA SIGNAL CAN 
CAUSE LOSS OF SYNCHRONIZATION OF THE 'DATA LATCH' AND 
'DATA SS' SIGNALS. THEREFORE, WHEN THE SOURCE OF THE DATA 
SIGNAL CHANGES, FOR EXAMPLE WHEN CHANGING FROM WRITING 
TO READING, THE VCO CONTROL CIRCUIT IS SWITCHED MDMEN· 
TARILY TO THE 'FAST SYNCHRONIZATION' STATE. 

DURING FAST SYNCHRONIZATION THE VCO OPEGATES SIMILARLY 
TO THE MANNER DESCRIBED FORMERLY, EXCEPT THAT THE 
SIGNALS INVOLVED AR~ ",UCH GREATER. 

THE 'FAST SYNC' SIGNAL APPLIED TO THE FAST SYNC LOGIC CAN 
BE IN ONE OF TWO PAHSES DEPENDING ON THE MODE (READ OR 
WIRTE) IN WHICH THE DSD IS OPERATING. THE FAST SYNC lOGIC 
SELECTS THE APPROPRIATE FAST SYNC INPUT, THAT IS, 'FAST 
SYNC' FROM USING SYSTEM OR 'INTERNAL FAST SYNC'. 

THE 'INHIBIT SS' PULSE SETS A '1CO CONTROL lATCH, THE OUT· 
PUT OF WH'CH CUTS OFF THE DATA APPLIED TO THE PHASE 
DISCRIMINATOR AND DATA DECODER PART OF THE VCO. THE 
VCO IS STOPPED DURING THIS TIME BY A 2F CLOCK PULSE. 

THE CIRCUIT IS RESET BY THE END OF THE 'INI-I''3IT SS' PULSE 
AND THE DATA PULSES, THE VCO IS THEN RESTARTED SO THAT 
THE OAT II PULSES AND THE VCO OUTPUT ARE SYNCHRONIZED. 

WHEN THE DSD IS NOT UNDER THE CONTROL OF THE llSING 
SYSTEM, THE VCO IS SYNCHRONIZED WITH THE WRITE CLOCK. 
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WRITE SAFETY DETECTION 

GENERAL 

WRITE SAFETY DETECTiON CIRCUITS ON THE DATA CHANNFl CARD 
CHECK OPERATIONS OF THE DSD THAT COULD AFFECT DATA WRIT· 
TEN ON THE DISKS OR DATA BEING WRITTEN. 

THESE CIRCUITS CHECK FOR THE FOLLO"lING UNSAFE CONDIT,vNS: 

• NO TRANSITIONS - THAT IS, FAILURE 'iF WRITE DRIVERS TO 
SWITCH CURRENT IN A HEAD IN WRITE MODE. 

• HEAD GROUNDED - THIS CAUSES EXC::, .iIVE CURRENT IN THE 
CENTER· TAP LINE 

• MUL TI·CHIP SELECTION - Tt-iIS CAUSES EXCESSIVE CURRENT IN 
THE PCSITIVE POWER SUPPLY TO THE DE CIRCUITS 

• SERVO UNSAFE - LOGICAL OR ANALOG UI\SAFE CONDITIONS 
EXTERNAL TO THE DATA CHANNEL 

• WRITE CURRENT WHEN NOT WRITING, 

EACH OF THE FIRST FOUR UNSAFE CONDITIO'-S LISTED ABOVE 
CAUSES A LATCH TO BE SET IN THE SAFETY CONDITIOIIILATCHE5. 

THE LATCH OUTPt:TS ARE ORED AND THE OUTPUT OF THE OR IS 
DOT ORED WITH '+ S::RVO UNSAFE' TO PRODUCE THE LINE '+ DATA 
UNSAFE·, 

NO TRANSITIONS 

NORMALLY, WHEN THE CURRENT IN A HEAD IS REVERSED DURING 
AWRITE OPERATION, VOLTAGE SPIKES ARE PRODUCED IN THE 
HEAD WINDING. IF THESE SPIK~S ARE MISSI'G, {THAT IS, NO 
TRJ'.NSITIONS OCCURI EITHER THE HEAD, OR THE WRITE DRIVER 
HAS FAILED. 

THE VOLTAGE DUE TO THIS FAILURE ANDED WITH '-WRITE GATE' 
PRODUCES THE '- NO TRANSITICNS DURING I'oRITlNG' SIGNAL 
THIS SIGNAL SETS THE APPROPRIATE SAFETY CONDITION LATCH. 

HEAD GROUNDED 

AHEAD-TD-GROUND SHORT CIRCUIT CAN CAUSE CURRENT IN THE 
CENTER·TAP LINE TO EXCEED THE THRESHOI D SET IN TH!: ASSOCI· 
ATED CURRENT THRESHOLD SENSE CIRCUIT; THEN A 'HEAD 
GROUNDED' ERROR SIGNAL IS PRODUCED. 

MUL Tl-CHIP SELECTION 

IF CURRENT IN THE POSITIVE SUPPL Y TO THE DE EXCEEDS THE 
THRESHOLD SET IN THE ASSOCIATED ::URRENT THRESHOLD SENSE 
CIRCUIT. A 'MULTI-CHIP SELECTION' ERROR SIGNAL IS PI'IODUCED. 
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READ DATA SEPARATION 

DATA FROM THE DATA DETECTOR CONSISTS OF A TRAIN OF PULSES 
THAT CONTAIN TIMING INFORMATIO,' RELATED TO PEAKS IN THE 
ORIGINAL ANALOG SIGNAL. THE DATA SEPARATION LOGIC IDENTI· 
FIES THE TIMING INFORMATION AS '1' OR '0' PULSES, ELIMINATES 
THE '0' PULSES, AND RE-TIMES THE '1' PULSES WITH THE INTERNAL 
CLOCK. 

(DEFINITION OF 'IS' AND 'OS': A '1' BIT IS TRANSMITTED DURING 
THE SECOND HALF OF A 1F CLOCK CYCLE, A '0' BIT IS TRANS· 
MITTED DURING THE FIRST HALF OF A 1F CLOCK CYCLE, EXCEPT 
WHEN A '0' IMMEDIATELY FOLl.OWS A '1' BIT. IN THIS CASE, NO 
'" BIT IS TRANSMITTED DURING fHE lF CLOCK CYCLE.) 

NOTE: IN THE FOLLOWING DESCRIPTION IT ASSUMED THAT THE 
PHASE LOCKED LOOP IS 'LOCKED' TO THE AVERAGE PHASE ANO 
FREQUENCY OF THE INPUT DATA SIGNAL. 

THE INPUT DATA IS ROUTED THROUGH THE VCO SYNC CONTROL, 
WHICH, IN THE READ MODE, INVERTS THE DATA SIGNAL AND 
APPLIES IT THROUGH THE GATE (IN THIS MODE THE 'INHIBIT' 
SIGNAL ON THE GATE IS INEFFECTIVE) TO THE DATA LATCH 
AND '!'HE SINGLE SHOT CIRCUIT. THE SINGLE SHOT CIRCUIT 
FORMS PART OF THE DISCRIMINA rOR THAT CONTROLS THE PHASE 
OF THE PHASE· LOCKED LOOP. 

IF THE DATA LATCH IS SET, THE DATA IS APPLIED TO AN AND GATE 
(THAT FORMS PART OF A MFM DECODER CIRCUIT) WITH A DELAYED 
'2F CLOCK' SIGNAL, AND A 'lF' SIGNAL FROM THE AC TRIGGER. 
WHEN THESE THREE INPUTS ARE SATISFIED, THE OUTPUT OF THE 
AND CIRCUIT SETS THE 'l'S' LATCH; THIS LATCH PROVIDES AN OUT· 
,"UT WHEN A '1' IS DETECTED. THE OUTPUT OF THE 'l'S' LATCH IS 
APPLIED TO THE OUTPUT LATCH WHICH, IN TURN, GIVES AN OUT· 
PUT SIGNAL IN THE FORM OF 30·NANOSECOND PULSES. 

THE INITIALIZING LOGIC FORCES THE PHASE OF THE AC TRIGGER 
SO THAT THE lF THAT THE TRIGGER PRODUCES CORRESPONDS TO 
THE TlMII,G OF BIT CELLS DURING FAST SYNCHRONIZATION. 

FAST SYNC 

TEST DATA INPUT- T p2Q..!! 

+ GATE DATA INPUT- T P~ 

L 
INHIBIT -T P .!!!l 

1 
VCO - SS 

SYNC 

CONTROL t--

is 
GATE DATA 

LATCH 

...!!. 
~, 
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DELAY 
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DELAY 

INPUr DATA 

PULSE POSITION UNCERTAIN 

BECAUSE OF BIT SHIFT 
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STAN DARDIZE D OUTPUT 
DATA AT PI3 (TP) 

I F FROM AC TRIGGER 
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AND OUTPUT 

NOTE: 
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L SYSTEH I FAT U07 (TP) 
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LOGIC 1 CARD (C21 

INTERRUPT SENSE CYCLE 

SENSE COMMAND CYCLE AFTER A POWER·UP 

NOTE: THE NUMBERS QUOTED IN THE CIRCLES REFER TO THEIR 
CORRESPONDING NUMBERS SHOWN IN THE TIMING DIAGRAM. 

THE FOLLOVtING USER SYSTEM·TO-DS[) SENSE STATUS SEQUENCE 
OCCURS AFTER AN INTERRUPT (j) : 

1. TAG CODE 100 (TAG 4) <V IS SET BY THE SYSTEM 
2. AFTER A DELAY OF 100 NANOSECONDS. 'CONTROL SAMPLE' @ 

IS SET. 
3. THE DSD READS THE TAG CODE @) AND SETS THE SENSE DATA 

ON THE CONTROL BUS ® ; 'CONTROL SAMPLE RECEIVED' ® 
IS ALSO SET. 

4. CONTROL BUS READ INFORMATION (f) IS READ BY THE 
SYSTEM, THEN 'CONTROL SAMPLE' IS RESET. 

5. THE DSD RECEIVES 'CONTROL SAMPLE' AND RESETS 'INTERRUPT', 
'CONTROL SAMPLE RECEIVED', AND ('SLIGHTLY DELAYED) THE 
CONTROL BUS. 

6. DSD INTERNAL TIMING GATES OFF THE 'HOLD OFF INTERRUPT' 
WHICH RESETS 'INTERRUPT'. 

........... .. ~ 7 .. al.o1 AI".D OAAW'_ P'CMIIIIIAT A.'itOCL.,1iI -

SEEK CONTROL DE5'D ADDRESS WRAP BACK 

TAG 001 010 all , 
BUS 

0 RECAL 

I FIX HD SEL 

2 HEAD SEL 8 
3 HEAD SEL .. 

It HEAD SEL 2 ., HEAD SEL I 

b 

7 CYLINDER SEl 

TIrUNG DIAGRAM 

SEQUENCE AFTER DSD INTERRUPT 

NOTE: THE TIMINGS SHO~m ARE 

AT THE DSD PIN lOCATIONS 

T = 100 nS MIItIMUM 

Ta= I llS MINIMUM 
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LOGIC 2 

WRITE CLOCK IS DIVIDED BY 16 BY COUNTERS COUNTER 4 OUTPUT 
IS THE SAME FREQUENCY AS THE SERVO CLOCK SS COUNTER SIS 
USED TO DISTINGUISH BETWEEN NORMAL AND QUADRATURE CELLS 
CORRESPONDING TO ALTERNATE SERVO CLOCK PULSES. 

COUNTER' AND 5 OUTPUTS ARE DECODED INTO 4 OUTPUTS CORQE5-
PONOING TO THE Nt N2 AND Q1, Q2 ANY our OF SYNC CONDITION 
WILL BE SIGNAlLE:D TO THE OSCILLATOR BY THE OSCILLATOR 
EARLY' Oh 'LATE LINES TO fORCE A FREOUENCY SHIFT TO BRING 
THE WRITE CLOC< BACK INTO SYNCHRONISM 

THE SY"'C DETECTOR PROVIDES PROTECTION FOR ANY GROSS 
TIIAING ERRORS 

~I~'NG CLOCK PULSES ARE FED TO A 1 BIT SHIFT REG AND DECOOE 
TO LC'OK FOR INDEX AND SECTOR PULSES 

HANOOVER VELOCITY CALIBRATION IS USED AFTER POWER UP TO 
PROVIDE AN OFFSET VOL TAGE TO THE "DESIRED VELO':ITY 
VOLTAGE THE REQUIRE" OFFSET I~ GENERATED BY PRESETTI'IIG 
THE COUNTER AT THE START OF HVC TO 1 AND CHECKING 'JELOCITY 
OVER 2 TRACKS. IF VELOCITY IS 1 9ms PEA TRACk THE COU .... TER IS 
DECREME~1EO BY 1 AND THE CYCLE REPEATED Ut<'TIL THE 11"E IS 

19 ms. TRACK OR UNTIL THE COUNTER HAS REACHED 0 WHEN 
AllOW HVC IS RESET 

PROFILE GAIN VOL rAGE IS RECALIBRATED IN A SIMILAR M~THOD 
EXCEPT THAT THE COUNTER IS RESET TO ZERO ANO INCREMe"TS UP 
llNTll" VEL PROF DROPS OR THE COUNTER IS FUll . COU'\ TER 
FULL" PREVENTS THE COUNTER RESETTING TO ZERO IF ITS "AX 
IMUM COUNT IS EXCEEDED RECALIBRATION ONL Y TAKES PLACE 
ON COMMANO FROM THE SYSTEM 
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PHASE LOCKED OSCILLATOR (PLO) LOOP 

THE PLO IS SYNCHRONIZED IN PHASE AND FREQUENCY BY THE 
SERVO SIGNAL CLOCK PULSES AS FOLLOWS: 

THE VOLTAGE CONTROLLED OSCILLATOR (VCO) RUNS AT APPROXI· 
MATELY 16.5 MHz. THE OUTPUT 2F IS DIVIDED BY 2 TO GIVE '1 F 
WRITE CLOCK'. 

+COUNTER ~ 

IN SYNC' 

+ CO.JNTER ~'TP - COUNTER '+ TP 

BI2 MOl» G07 
r----~H --- -l r-----, r----l 

'1F WRITE CLOCK' DRIVES A 5 BIT COUNTER, 'COUNTER 4' OUTPUT 
IS 1116TH OF THE PLO FREQUENCY. THE 'SERVO CLOCK' PULSES 
TRIGGER A SINGLE SHOT 1+ SERVO CLOCK 55·280 nS). 

I I I I 'I I 1 r---"" Bn OSCILLATOR LATE IJ07 I JO~ ~ _ .--<> ______ <)..l'~ I I r,FWRITE 

1 -=- COMPARATOR I 1 CLOCK' 

FOR THE PLO TO BE IN SYNCHRONIZATION THE TP' 'LING EDGE 
OF THE SER\tO CLOCK 55 MUST COINCIDE WITH THE MID-POINT 
OF THE NEGATIVE LEVEl OF THE 'COUNTER 4' SIGNAL. 

, ' COUNTER ...,'+::-+--6-i I V C 0 GIZ ~2Fl + 2 1 
I '1 I , 1 ,MIO !--oOl:":'7ul-::'"z~'" 

POWER ON DELAY iuoll Z r J02 OSCILLATOR EARLY1G07 I 

A COMPARATIVE CIRCUIT ON THE LOGIC 2102) CARD LOOKS FOR 
THIS COINCIDENCE AND PROVIDES AN OUTPUT OF OSC;LLATOR 
EARLY OR LATE TO THE VCO TO CORRECT ANY MISALIGNMENT. 

DURING NORMAL SYNCHRDrJOUS OPERATION, NARROW OSCILLATOR 
LATE AND OSCILLATOR EARLY SIGNALS ARE PRODUCED CONTINU­
OUSLY AS SHOWN IN THE TIMING DIAGRAM. 

THE PLO IS USED BY THE USING SYSTEM TO SERIALIZE WRITE 
DATA, 
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SERVO CONTROL E2 SERVO 1 

SERVO MARKER i'IELD 

THE SERVO MARKER FIELD CONTAINS A PAlTERN SEQUENCE OF 
POSITIVE ZERO CROSSINGS (!!I (POSITIVE·GOING PL'LSES TI-IAT PASS 
THROUGH 0 (ZERO) VOLTSI THAT SYNCHRONIZE THE DEMODULATOR 
WAVEFORMS 'SELECT DEMOD A', AND 'SELECT DEMOD B'. 

SERVO GAIN FIELD 

THE SERVO GAIN FIELD IS JUST OVER TWO BYTES OF EACH 22·BYTE 
SERVO SAMPLE FIELD. IN THE SERVO GAIN FIELD, A FIXED· 
AMPLITUDE SIGNAL CALLED 'DA fA SURFACE LINEAR' (1) CONTROLS 
THE AUTOMATIC GAIN CONTROL (AGCI LOOP SO THAT THE LOOP 
COMPENSATES FOR CHANGES DUE TO: 

• HEAD·TO·DISK SURFACE VARIATIONS. 
• SURFACE CtIANGES. 
• TRACK LOCATION VARIATIOPolS THAT OCCUR BECAUSE OF DIFFER· 

ENCES IN LINEAR SPEED BETWEEN INNER TRACKS AND OUTER 
TRACKS, AND, THUS, COUPLING BETWEEN HEAD AND DISK 
SURFACE. 

THE AGe LOOP COMPRISES THE VARIABLE GAIN AMPLIFIER (VGA) 
AND THE AGC AMPLIFIER. 

THE 'SELECT GAIN ADJUST' SIGNAL (21 IS ACTIVE THROUGHOUT THE 
SERVO GAIN FIELD. THIS CAUSES THE DEMODULATOR TO GIVE AN 
OUTPUT THAT IS ASYNCHRONOUSL Y RECTIFIED AND THEN APPLIED 
TO THE AGC LOOP. THE AGC LOOP INVERTS THE DEMODULATOR 
OUTPUT AND SUBTRACTS IT FROM THE 'TRACK REFERENCE SIGNAL' 
(31, THE DIFFERENCE VOLTAGE CHARGES THE GAIN STORE 
CAPACITOR C2. 

THE RESULTING GAIN VOLTAGE ACROSS THE GAIN STORE CAPACITOR 
C2 IS FILTERED AND BUFFERED IN THE AGC AMPLIFIER. THE AMPLI· 
FIER THEN PRODUCES A SIGNAL TO THE NEw'I LEVEL REQUIRED FOR 
THE PARTICULAR SECTOR IF EITHER 'ENABLE SERVO SAMPLE' (4; IS 
ACTIVE, OR IF 'ENABLE SERVO SAMPLE' (41 AND 'HEAD CHANGE 
GATE' (5) ARE ACTIVE 'ENABLE SERVO SAMPLE' (41, WHICH IS ACTIVE 
FOR THE WHOLE OF THE SAMPLF SERVO FIELD, REDUCES THE GAIN 
OF THE AGC AMPLIFIER (TO WITHIN THE LIMITS (6) SHOWN ON THE 
TIMING DIAGRAM) IN OPERATIONS OUTSIDE THE SAMPLE SERVO 
FIELD, THE 'HEAD CHANCE GATE' (5) COMPENSATES FOR HEAD 
RESPONSE DURING A HEAD-CHANGE OPERATION, 

IF THE AGe VOL TAGE IS EITHER TOO SMALL, OR ABSENT COMPLETE· 
lY,AN AGC DETECTOR CAUSES THE AMPLIFIER TO GIVE AN 'OUT· 
SIDE AGC WINDOW' OUTPUT SIGNAL (6), WHICH IS INDICATED A 'TAG 
111' (THAT IS, TAG 7) DIAGNOSTIC DATA. 

THE GAIN STORE CAPACITOR C2 IS RESET AFTER THE END OF THE 
SERVO GAIN FIELD, WHEN THE '·RESET CAPACITOR' SIGNAL (7) 
IS ACTIVATED, 

SERVO ERROR FIELD 

THE SERVO ERROR FIELD IS 4 5 BYTES 0" THE 22·BYTE SERVO 
SAMPLE FIELD. DURING THE SERVO ERROR FIELD, THE SERVO 
ERROR CIRCUIT MEASURES THE AMOUNT AND DIRECTION (EITHER 
IN OR OUT) THAT THE HEAD IS OFF TRACK. AND PRODUCES A 
'DATA POSITION ERROR' SIGNAL THAT CORRESPONDS TO THE 
ERROR. THIS SIGNAL RETURNS THE HEAD eN TRACK TO READ OR 
WRITE DATA IN THE PARTICULAR SECTOR. 

BEFORE THE SERVO ERROR FIELD OF A PARTICULAR SECTOR IS 
ENTERED, THE ERROR CAPACITOR Cl IS RESET BY 'RESET CAPAC· 
ITOR' APPLIED TO IT THROUGH THE CIRCUIT. THEREFORE, NO 
VOLTAGE IS ACROSS C1. THUS THE 'OATA POSITION ERROR' 
SIGNAL FOR THE PREVIOUS SECTOR IS REMOVED. 

IF A HEAD IS OFF·TRACK WHEN THE SERVO ERROR FIELD IS 
ENTERED, THE RESULTING ERROR SIGNAL CAUSES THE DEMODU­
LATOR TO PRODUCE A>'( 'ERROR SAMPLE' SIGNAL. THE 'ERROR 
SAMPLE'IS SYNCHRONOUSLY RECTIFIED BY "SELECT DEMOO A' 
AND "SELECT OEMOD B' SYNCHRONIZED TO THE LINEAR SIGNAL 
ZERO CROSSINGS. THE RECTIFIED SAMPLE SIGNAL IS APPLIED 
TO THE ERROR CAPACITOR Cl, CHARGING C1, OVER THE PERIOD 
OF THE SERVO ERROR FIELD, TO A LEVEL THAT CORRESPONDS 
TO THE AMOUNT OF ERROR. THE '+SELECT DEMOD A' AND 
'+SELECT DEMOC B' PULSES ARE SWITCHED AL TERNATELY ON 
AND OFF WITH RESPECT TO E:ACH OTHER. AT TI:o.1ES DETER· 
MINED BY THE DECODING AND GATING OUTPUT OF COUNTER 
2. THE POLARITIES OF THESE DEMODULATOR SIGNALS DE· 
PEND ON WHETHER THE TRACK IS ODD OR EVEN NUMBERED. 

THE ERROR VOLTAGE ON Cl IS APPLIED TO THE OPERATIONAL 
AMPLIFIER, SWITCHED AS A VOLTAGE FOLLOWER BY THE '+ 
ENABLE DATA' AND '-ENABLE DATA' INPUTS, AND THE OPERA· 
TIONAl AMPLIFIER PROVIDES THE 'DATA POSITION ERROR 
SIGNAL AT ITS OUTPUT, 

THE 'DATA POSITION ERROR' SIGNAL IS APPLIED TO THE HEAD 
ACTUATOR COil VIA A COMPENSATOR CIRCUIT (NOT SHOWN). 
THIS MOVES THE HEAD TO THE ON·TRACK POSITION so THAT 
THE DATA FIELD THAT FOLLOWS THE SERVO ERROR FIELD, 
WITHIN THE SAME SECTOR, CAN BE READ OR WRITIEN, 

TIMING REFERENCE 

TIMING IN Tl-'E SAMPLE SERVO FIELD, BETWEEN THE BEGIN· 
NING OF THE 10 MARKER FIELD AND THE END OF THE SERVO 
ERROR FIELD, IS BASED ON A REFERENCE FREQUENCY PRO· 
VIDEO BY THE DEDICATED SERVO HEAD. PHASE CORRECTION 
OF THIS FREQUENCY IS PROVIDED BY THE MARK DETECT LOGIC 
CIRCUIT, 
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SAMPLE SERVO MARKER FIELD 

-'-KERFIELD 

THE AL TERNATING 'EAKS IN THE 'OFF TRACO(' SIGNAL MEASURE 
OFF TRACK ERROR THE PEAKS ARE SYNCHRONOUSLY RECTIFIED 
IN RELATION TO A SQUARE WAVE SIGNAL IG02 .1021 SYNCHRONIZED 
TO THE LINEAR SIGNAL ZE RO CROSSINGS THIS PRODUCES A SIGNAL, 
PROPORTIOhAL TO THE OFF TRACK ERROR, THAT IS uSED TO POSI 
TION THE HEADS CORREcn Y OVER THE PARTICULAR TRACK, 

THE OUTPUT OF THE MARK DETECTOR RELEASES THE VOL TAGE 
CONTROllED OSCILLATOR IVCOI FROM THE CONTROL OF THE DE 
DICATED SERVO SURfACE, TO WHICH IT WAS PHASE LOCKED THE 
VCO FREE RUNS AT THE RELEASE FREOUENCY FOR THE 10 MICRO­
SECOND PERIOD OF THE SERVO GAIN AND ERROR FIELDS DURING 
THAT 'ERIOO, THE VCOOUTPUT G~NERATES THE CONTROl AND 
GATING SIGNALS. 

NOrE ANY SMAll VElOCITY ERROR DURINt. THIS PERIOD CAN BE 
IGNORED, 

THE SIGNALS" SELECT GAIN ADJUST', '- RESET CAPACITOR', " 
SELECT DEMOD A' AND " SELECT DEMOD B' ARE DERIVED BY 
DECODING THE CUTPUTS OF COUNTER 1 AND COUNTER 2 IFIVE 
81T COUNTERSI THESE COUNTERS ARE CONTROllED BY THE 
'CONTROL RUN'lINE THAT IS ACTIVATED AT A POINT ON THE 
SAMPLE SERVO SIGNAL IMARKERI 

THE COUNTER 
• CONTROLS A LOGIC SWITCH IN THE CLOCK CONTROL THE 

SIIIITCH CONNECTS EITHER '2F WRITE CLOCK', OR THE OUT· 
PUT OF COUNTER 2 INTO THE CLOCK INPUT OF COUNTER 1 

• INHIBITS THE ANALOG CONTROL SIGNALS IWHEN THE COUNTER 
IS DlACTIVATEDI 

WHEN 'COUNTER HUN'IS DEACTIVATED, COUNTER 1 RUNS FROM 
THE START OF 'ENABLE MARK DE TECT', AND RESETS AT EVERY 
CHANGE OF '. POSITIVE ZERO CROSSING' IF THE COUNTER 1 
REACHES A COUNT Of '- F', THE NEX T ZERO CROSSING SETS 
'. SERVO veo INHlalT', AND RESETS THE COUNTER 1 

IF THE NEXT lEROCROSSING OCCURS WHEN '-F'IS NOT ACTIVE, 
THE SERVO MARKER IS RECOGNIZED, '. SERVO VCO INHIBIT' IS 
RESET, AND 'COUNTER RUN'IS ACTIVATED 

"SERVO VCO INHIBIT' RElEASES CONTROL OF THE VCO fROM 
THE DEDICATED SERVO SURFACE, THE VCO THEN PRODUCES 
THE 7F BURST' 'COUNTER RUN' SWITCHES THE COUNTER 1 
'CLOCl(' TO THE OUTPUT Of COUNTER 2 COUNTER I, WHICH 
DIVIDES BY SIK, IS DRIVEN BY '2F BURST', VIA A SINGLE BIT 
COUNT IN COUNTER 2, AND ADVANCES ON IIQTH POLARITIES 
OF THE INPUT SIGNAL. 

-. .-.. ~ 

WHEN 'COUNTER RUN' IS ACTIVE, IT ALSO INHIBITS THE RESET OF 
COUNTER I, AND AllOWS ANALOG CONTROL OECODE TO OPE1IATE, 
THIS'RODUCES GAIN, DEMODULATOR AND RESET CAPACITOR 
SIGNALS. 

THE -SELECT GAIN ADJUST' LINE IS CONTROLLED BY 1lEFAUL T 
GATE' OR 'HEAD CHANGE GATE' A TWO·BIT SHIFT REGISTER 
CONTROLS THE 'ENABLE DATA' LINES. 

"COUNTER RUN' ""LIED TO THE SHIFT REGISTER INDICATES 
THAT A SAMPLE HAS BEEN fOUND THAT IS CLOCKED BY" 
SHIFT REGISTER CLOCK', A SIGNAL DERIVED fROM THE DE· 
DICATED SERVO SURfACE. THE GATING CAUSES 'ENABLE 
DATA' TO BE ACTIVATED ON THE SECOND SAMPLE FOUND 
AND DEACTIVATED ON THE THIRD SAMPLE FOUND. 
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SERVO 2 LOCATION F2 

THIS CARD CONSISTS OF FIXED AND VARIABLE GAIN AMPLIFIERS 
TO AMPLIFY THE DI FFERENTIAL OUTPUT FROM THE DEDICATED 
SERVO READ HEADS TO A CONSTANT CUTPUT LEVEL. INCLUDED 
IS CIRCUITRY TO DETECT SERVO CLOCK PULSES WHICH FIRE A 
280 msec SINGLE SHOT. 

PEAKS ON THE AMPLlFIE£) OUTPUT ARE DETECTED AND SELECTED 
BY THE ·SEL N1, N2, Q1 AND Q2 LINES INTO THEIR RESPECTIVE 
±N/2 AND±at2 OUTPUTS, CORRESPONDING TO THE NORMAL AND 
QUADRATURE FIELDS RECORDED ON THE SrFWO SURFACE. 

THE N SIGNALS AND THE Q SIGNALS ARE FED TO BUFFERS. THE 
INPUT IS HOWEVER INVERTED TO ONE BUFFER. SERVO SIGNALS 
ON THE DEDICATED SURFACES ARE INVERTED IN PHASE ON 
ALTERNATE TRACKS WHICH ALLOW SELECTION OF THE CORRECT 
POLARITY OF THE OUTPUT SIGNAL. "DATA PES" FROM SERVO 1 
IS COMBINED TO FORM A "HYBRID PES O/P". 

THE "DELAY" IN "POWER GOOD DELAYED" IS OF THE ORDER OF 
~secs AND ENTIRELY DUE TO CIRCUIT DELAYS IN THE FILTERS. 

THE VOLTAGES DEVELOPED ACROSS CURRENT SENSE RESISTORS 
(CS'l) ON THE D.E. DRIVE BOARD TO DETECT LOW VOICE COIL 
M010R CURRENT. "+OUT DIRECTION" CONTROLS THE INPUT 
POLARITY TO ENSURE CORRECT OUTPUT FOR BOTH DIRECTIONS 
OF ACCESS ARM TRAVEL. VCM START AND FINISH ARE DIRECT 
CONNECTION TO THE VUICE COIL WINDINGS AND PROVIDE COM· 
PENSATION TO THE AMPLIFIER. "VOICE COIL CURRENT SIGNAL" 
IS A VOL TAGE LEVEL WHICH IS PROPORTIONAL TO THE VOICE 
COIL CURRENT. THE VOICE COIL CURRENT SIGNAL IS AMPLI­
FIED WHEN "SEEK COMPLETE" IS ACTIVE AND ENSURES THAT 
THERE IS MINIMAL VOICE COIL CURRENT. "+ ON TRACK" DROPS 
IF SUFFICIENT VOICE COIL CURRENT IS DETECTED TO MOVE 
THE ACCESS ARM OFF TRACK. 

"HYBRID PES." "±SEL INT" PROVIDES CONTROL OF A CAPACITOR~ 
WHICH HOLDS THE "HYBRID PES" LEVEL CONSTANT DURING 
ACCESSING TO REDUCE TRANSIENTS AT ACCESS COMPLETION. 
THE SIGNAL DRIVES THE VOICE COIL MOTOR TRANSISTOR 
MATRIX. "-IN DRIVE" AND "-OUT DRIVE" OVERRIDE THE INPUT 
SIGNAL AND FORCE THE ACCESS DRIVE INTO FULL IN OR OUT 
MOTION. 
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