4963 DISK ATTACHMENT CARD

STANDARD CHANNEL 4963 TOP CARD CONNECTORS
ADDRESS BUS BIT--00------ W22-- -FILE DATA BUS BIT 00
ADDRESS BUS BIT--01--—--- W23-- -FILE DATA BUS BIT 01
ADDRESS BUS BIT--02--=-=-= W24-- ~-FILE DATA BUS BIT 02
ADDRESS BUS BIT--03-=—-—-- W25-- -FILE DATA BUS BIT 03
ADDRESS BUS BIT-—-0O8-==--- W26-- -FILE DATA BUS BIT 04
ADDRESS BUS BIT--05------ W28-- -FILE DATA BOUS BIT 05
ADDRESS BUS BIT--Q6-==--- W29-- -FILE DATA BUS BIT 06
ADDRESS BUS BIT--07--—--- W30-- —-FILE DATA BUS BIT 07
ADDRESS BUS BIT--08-==--- W31-- -FILE DATA BUS BIT PO
ADDRESS BUS BIT--Q9-=-~--- W03-- -FILE DATA BUS BIT 08
ADDRESS BUS BIT--10--—--- W04-- -FILE DATA BUS BIT 09
ADDRESS BUS BIT--11------ W05-- -FILE DATA BUS BIT 10
ADDRESS BUS BIT--12------ W06~—- -FILE DATA BUS BIT 11
ADDRESS BUS BIT--13--—--- W07-- -FILE DATA BUS BIT 12
ADDRESS BUS BIT--14--==—- W09-- -FILE DATA BUS BIT 13
ADDRESS BUS BIT--15----—-- W10-- -FILE DATA BUS BIT 14
ADDRESS BUS BIT-~16-—====- W11-- -FILE DATA BUS BIT 15
ADDRESS GATE-=—==—=——=—=———=— W12-- -FILE DATA BUS BIT P1
ADDRESS GATE RETURN——-———- X31-- -INTRFC PAR CHECK

BURST RETURN—-=-—=————————
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) X03-- -FILE TAG 0

CONDITION CODE IN BIT-00- X04-- -FILE TAG 1

CONDITION CODE IN BIT-01- X05-—- ~-FILE TAG 2

CONDITION CODE IN BIT-02- X06-- -FILE TAG 3

CYCLE BYTE INDICATOR—=--( ) X12-- -FILE TAG P

CYCLE INPUT INDICATOR—=—-- X25-- -AKN REQ OOT

CYCLE STEAL REQUEST IN--- X28-- -STROBE IN

DATA BUS BIT--—-—-- 00-==--- X29-- -REQUEST IN

DATA BUS BIT---=--=01-=--- X13-- ~-PARAKEET POR

DATA BUS BIT—==—--- 02-=--- X23-- -SYSTEM RESET

DATA BUS BIT-—=-—-- 03-==—- X24-- -REQUEST OUT

DATA BUS BIT—-—---- 0f--==- X26-=—= —-STROBE OUT

DATAR BUS BIT--=—-- 05-=--- X30-— ~-AKN REQ IN PWRD

DATA BUS BIT--—---- 06-————- X32-- -SYSTEM PWR ON RST

DATA BUS BIT--===-- 07-=-=- X07-- -FILE TAG 4

DATA BUS BIT---—-- PQ———-—~ X09-- ~-FILE TAG 5

DATA BUS BIT-===-- 08-===- X10-- -FILE TAG 6

DATA BUS BIT———=—-— 09-—=~~ X11-- -FILE TAG 7

DATA BUS BIT—--—--—- 10—=--- W02-- GND

DATA BUS BIT-=-—---— 11--=--- W08-- GND

DATA BUS BIT--—-—-—- 12-~==-- W27-- GND

DATA BUS BIT--—-=-- 13-===~ W33-- GND

DATA BUS BIT-——=--- 14 X02-- GND

DATA BUS BIT-——---— 15-=~-- X08-- GND

DATA BUS BIT-----=-Pl-===- X27-- GND

DATA STROBE--—-—-—-—=—-———~—= X33-- GND

HALT OR MCK-—-—=——==—=—————- W?Z-— NOT USED

INITIATE IPL->==————————- # Wl3-- -IPL
---------------------- # X22-- -BURST MODE

POLL IDENTIFIER BIT--00--
POLL IDENTIFIER BIT--01--
POLL IDENTIFIER BIT--02--
POLL IDENTIFIER BIT--03--
POLL IDENTIFIER BIT--04--

PRINE
POLL PROPAGATE-~—=—-——=———-
POLL RETU
POWEBR ON RESET-—==—~—==—-
REQUEST IN BUS BIT--00---
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REQUEST BUS BIT--01---
REQUEST BUS BIT--02---
REQUEST BUS BIT--03---
REQUEST BUS BIT--04---
REQUEST BUS BIT--05---
REQUEST BUS BIT--06---
REQUEST BUS BIT--07---

BUS BIT-=-08---
BUS BIT--09---
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REQUEST BIT--10~---

REQUEST BUS BIT--11---

REQUEST BUS BIT--12---

REQUEST BUS BIT--13---

REQUEST BUS BIT--14---

REQUEST BUS BIT--15---

SERVICE GATE-——=——=—==lm=-

SERVICE GATE RETURN-—-——--

STATUS BUS BIT------ 00---J

STATUS BUS BIT------ 01---G

STATUS BUS BIT---—-- 02---N

STATUS BUS BIT------ 03---p TOP CARD CONNECTORS

SYSTEM RESET~=—=m====c=== N ' _____
221 W 02
33| 13
221 X |02
33| 113

CABLE LOCATIONS
VOLTAGE PIN ASSIGNMENTS
+5V---D03--J03--P03--U03
GND---D08§--J08--P08--U08
-5V-=--G06
+8.5V---G11

# LINES ARE NOT USED BY THIS ATTACHMENT.
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i — o DEVICES COUNT 1PL SELECTION i
m Im ] | DEVICE 2 DEVICE 3 DEVICE W DEVICE JUMPER O JUHPER 9 JUMPER {0
ﬂ 5 COMMECTOR | CONNECTOR] CONNECTOR| CORNECTOR e T SUPPORTE
L NO u RTED
ﬁP 0 a g o O a b JUHPER It
u JUHPER 12
n FILE 0 PRIMARY
o 5 X MEANS JUMPER INSTALLED DEVICE 1.D. MILL BE SET
cu} AUTOMATICALLY DEPEMDING OH THE HUMDER OF FILES
o 4 o ” CONNECTED? FILE | PRLMARY
o UP YO 2 FILES - DEVICE 1.D. =3106
0 0 3ORY FILES - DEVICE 1.D0. =3206
‘] FILE O SECONDARY
d /
D [ ] " FILE | SECONDARY
[] l FILE O PRIMARY AND
i) FILE | SECONDARY
FILE | PRIMARY AND
FILE O SECONDARY
X MEANS JUNPER INSTALLED
JUNPER P/N WHIOTSI, QTY MAX 12
pevice |of 1 [2]3|w]s]e] |oumren numsen
ADDRESS
LOGIC
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JUMPER
t_ LESS SIGNIFICANT BIT (ALWAYS FORCED TO O AMD IS NOT JUMPERABLE)
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NOTES:
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4963 DEDICATED CABLPS (TO FILE 0 & FILE 1)
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4963 DEDICATED CABLES (TO PILE 2 & FILE 3)
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4963 CHAIN CABLE

DUC BOARD 4!2& FILE 0 BOARD 4&1)
PIN ASSIGNMENTS PIN ASSIGNNENTS
B2B02-- ~-DU TAG BUS BIT N == A3B02
B2B03-- -DU TAG BNS RIT 1 == A3B0O3
B2B04~-- =-DU TAG BUS RBIT 2 -= A3BNU
B2B0S5~- -DU TAG BUS BIT P == A3IBOS
B2B06-~- NOT USED -= A3BN6
R2B07=-- +5 VOLTS FOR TERHM CD == A3BOY
B280R~-~ +5 VOLTS FOR TERM CD == A3IBOR
B2B09Q-- +5 VOLTS FOR ™ERH CD -=- A3BN9
B2B10-- NOT USED -- A3B10
B%B11-- NOT USED -=- A3B11
B2B12-- -CONTROL SAMPLF RCVD -=- A2BI2
B2B13-- ~CABLE CONTINOUITY IN -=- A3B13
B2D(2-- ~-CABLE CONTINUITY OUT -~ A3D02
B2D03-- NOT USED -- R3DN3
B2pQU~-- -MC DATA BOUS RIT N -=- A3DOU
B2D05-- -MC DATA BUS RIT 1 -« A3D0S
B2hN6-- =MC DATA BNS BIT 2 -= A3D0O6
B2p0N7-~- «MC DATA BUS RIT 3 -« A3DN7
B2D0R-= GND == AINOR
B2p09-- -MC DATA BUS BIT 4 -= A3N0O9
B2Di0~~- -MC DATA BUS BIT 5 -- A3D10
B2D11-- =MC DATA BUS BIT 6 -=- A3D11
B2D12-- -uC DATA BOS BIT 7 -=- A3D12
B2D13~- -MC DATA BOS BIT P == A3D13
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AU CONNECTS THFU CABLE TO A2 DU BOARD FILF 1

IS PLUGED INTO POSITION A4
LIN® NAMES OF POSITY
OF POSITION A2 AND A
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CABLE POSITIONS
PIN ASSIGWMENTS
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4963 DUC BOARD (A2) CABLE POSITIONS B3,B4,A3,A4,TO CARD D2
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DO J1TTIN

22 Y2 X2

°2%s o

7\ /N )

A2C2 CARD IN DISK UNIT
CONTROL BOARD

JUMPER NUMBERING

oo S
} DISK UNIT O

ooz DISK UNIT 2
00 v
gvo 7

oo s

oo 6} DISK UNIT 3
o™ 7

IN THE ABOVE EXAMPLE

DISK UNIT 0 IS A MODEL 64A
DISK UNIT | IS A MODEL 59B
DISK UNIT 2 IS A MODEL 238
DISK UNIT 3 ‘IS A MODEL 29B

EXAMPLE OF PINS
JUMPERED FOR DISK
NOT INSTALLED

22

620-0131-1 MROZ 780822201 ALD DRAWING FORMAT ASTROCLOTH NGBOT 3730 ABCDE

MODEL DESIGNATION

DISK UNIT CONTROL BOARD
PIN PATTERN (PIN SIDE VIEW)

JUMPER NUMBER |Ste6
DISK UNIT NOT X
INSTALLED

MODELS 23A0R 238

XXX~

MODELS 294 0R 298[X]

MODELS S8A OR 588

MODELS 64A OR 648 X

AN ‘X ¢ IN THE TABLE
SIGNIFIES THAT A JUMPER
IS INSTALLED. JUMPER

P/N 1675209

CARDS
* CHANNEL CARD
PLUGS IN C2
« FILE CARD
PLUGS IN D2

# OF FILES ATTACHED

| FILE JUMPER
A2802 TO A2D02

« 2 FILES JUMPER
A2B03 TO A20D03

* 3 FILES JUMPER
A2B04 TO A2D0Y

* 4 FILES NO JUMPERS

* ATTACHMENT CABLES
W2 PLUGS TO BS
X2 PLUGS TO AS
* CHAIN CABLE
A3 OF FILE 0 TO B2
* DEDICATED CABLES
AS OF FILE 0 7O B3
AS OF FILE | TO B4
AS OF FILE 2TO AY
AS OF FILE 3 10 A3
* DECOUPLING CAP
PLUG IN A2

=" T PpORo
Uﬂ \ +5V°'\\ D5803

— Mﬂ 00 GND

GND
+8.5
+5
-5
POR

0600

SF509

EC HISTORY

DRAWING TITLE

20FEB 79

375351 DUC JUMPERING

11 MAR 80

375662 MACH 4963

10 AUG 8I

323396 PART NO 6839630

CLASSIFICATION

| Igié?i CORP
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A2 DC2

+DATA SELECT GATED [ _

SFSS3 P12 | DISK ENCLOSURE ] SF527
A2 CONIECTOR NOTE -
i noTe[5] | (4] QARS MODULER, HEAD SELECTION DECODE (DOWN LEVEL=1)
D 8 —
SFS53 M09 —CHIP SELECT 3 oA2 Bo2 — L ' cHie
' A2 DO3/BIAIS aml SYSTEM HEAD | HEAD SELECTED OUTPUT LINES SELECTED
SFS53 312 MARS POSITIVE SUPPLY 082 D03/B > -2 | SELECT CODE
SF553 MO4 ~HEAD SELECT A %gg:“”’:" 5 T CHiF SEECTS e
SF553 D06 ACTUATOR 1/0 LINEB o 3 > [ HEAD SELECTS |
SF553 POY —HEAD SELECT B czg gg:/mcn e 7 1 [2{3]4]|s] a B
SF553 D05 ACTUATOR 1/0 LINEA of > { 00000 0 TTolololol o o
00001 I I o !
SF553 MIl —CHIP SELECT 2 o%ggz — »—-/f—)}S I - ojofo 0
SF553 P09 -CHIP SELECT ! o 1 . I 00010 2 1 {o|o|o]o| o |
SF553 DO7 WRITE CURRENT oA2 DOT/AIDI 1 »- { 00011 3 i lololol o |
NN
: 77 001
SF553 DIl MARS SAFETY eﬂg 90"’3"9:0("'3 1 | 00 Y ofi Jofo[e] o 0
SFS53 603 CENTRE TAPS oh2 BOB/A 5 [ ooiol 5 oft [ojo]o] 0
SF571 DO6 +SERYO PRE AMP O/P oA2 g:o YOYCTEYITE] pEEN I servo 00110 6 oli Jololo| o I
SFST1 S04 SPA -8V cﬁm?/ 93/Bl2/ »— 5 | Loctc servo 00111 7 of1 [ofo]la| 1 !
- - i
SF571 DOS G:ﬁg;zpasmpwp zAZ - aar — - RD HD 01000 . ololilol ol o 0
| 4] 0lgool 9 ojoft|o]of 1 0
—D— ! i 01010 1o NoTe[3] ololi]ojol o |
»2 [ ’ : FIXED HEADS : a
ololl Il NOTE olo
A2813 NOTE[5] - | 1lofo| 1 I
SF5598 SI2 +DATA SELECT GATED o- 131 | 01100 _ olofofolo] @ 0
SF553 DIO FIXED HEAD 1/0 LINEB oBlC13 »— [ = ollot INVALID ofo|o]|of ol 0
SFS53 D09 FIXED HEADI/O LINEA oBIB13 — I HI olto CODES ololol ol ol o |
: AIE I PIN SIDE | 4
5F553 MO7 ~CHIP SELECT 5 oAl -
—uy SAiD 13 , | .G 0 ojo|ofofof 1 !
SF5S3 MO8 -CHIP SELECT 4 PUIT: NT | 10000 FHO ofojoj1jof o 0
( [ _ 10001 FHI ofofofifo] 1 0
8 f of |E { A |8 C|DEABC = CHIP, i 10010 FH2 olofo| 1| o] o !
A hNA AA A A
. ¥ v ¥ ¥ 0:0 oo [ i H ° tooi| FH3 olofo] 1| of |
CONNECTOR f | | : s _ll‘{___e} 10100 FHY ololo|ol 1] o 0
Y ¥V | ¥ : ¥ i 13 I 7 10101 FHS ofofejoft] 0
A 1| Is L c I 10110 FH® ofo]ofof ] o |
| TN FHT ofofo]of t|] 1 |
] 11000 ofofofo] of o 0
] 1100l ofolof o of 0
— 11010 ololo]ofof o I
1ol INVALID | o] o] of of of 1 1
[ H 11100 CODES ofolo|of of o 0
1101 ofclofof o 0
niro ofofofof of o I
1 ofofof o of 1 I
NOTES:
CHIP 2 IS WIRED IN A SIMILAR MANNER TO CHIP |
HEAD 11 IS NOT FITTED IF AN UNSAFE CONDITION IS
DETECTED LOGIC CIRCUITS FORCE SELECTION OF HEAD I
TO AVOID OVERWRITING DATA TRACKS
[3] HEAD 0 NOT FITTED IF FIXED HEADS ARE INCLUDED IN DE.
[4] CCMPONENTS WITHIN THE DE ARE SEALED AND CANNOT BE
SERVICED IN THE FIELD
[S] DATA SELECT GATED IS LOOPED THROUGH THE A2 CONNECTOR
TO TEST IF CONNECTOR IS CORRECTLY INSTALLED.
EC HISTORY ORAWING TITLE

20FEBT9| 37535 HEAD SELECTION DU CABLc
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PART NO 6839719
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THE FOLLOWING SEQUENCE CHARTS ARE FOR REFERENCE

INITIATE IPL

SYSTEM RESET

IPL

QWCLE STEAL
TRANSFER

IPL

SYSTEM RESET

CYCLE STEAL |

TRANSFER

ONLY AND TIMINGS ARE APPROXIMATE

INITIAL PROGRAM LOAD

susec_|

-

SUCCESSFUL END —/

PROCESSOR INITIATED

J)

N 1

N L. susEc

—
[ 4

ALD

ASTROCLOTH NeSST 3730 ABCDR

T S A A . I S

H-

ADDRESS BUS (IT)

BIT 16 OFF INDICATES CYQLE STEAL TO OR
FROM STORAGE TO THE 1/0 DEVICE

DATA BUS

DATA BUS CONTAINS THE DEVICE CONTROL

BLOCK (DCB) ADDRESS DURING A START COMMAND

ADDRESS GATE

ADDRESS GATE RETURN

CONDITION CODE IN

SIGNALS THE KEY DURING CYCLE ST

TRANSFER
DATA STROBE

USED BY DEVICE TO REGISTER THE DATA

ON OUTBOUND TRANSFER
CYCLE STEAL REQUEST

USED BY I/0 DEVICE TO REQUEST AN INTERVAL

OR ACCESS TO STORAGE RESOURCES

POLL IDENTIFIER

IDENTIFY NATURE OF POLL

POLL .
IS CAPTURED BY FIRST DEVICE TO SEE IT

WITH REQUEST IN RAISED
POLL RETURN

SENT BY I/0 DEVICE TO SIG'AL A POLL

CAPTURE HAS BEEN TAKEN

SERVICE GATE

INDICATES BEGIN TRANSFER TO THE DEVICE

SERVICE GATE RETURN

SIGNALS RECOGNITION OF SERVICE GATE

OUTPUT/INPUT INDICATOR

OFF QOUTPUT FROM STORAGE

ON INPUT TO STORAGE
CS. STATUS BUS

SIGNALS THE DEVICE OF ANY ERRORS THE

CHANNEL HAS DETECTED

POLL PRQPAGATE
IF REQUEST IS NOT ON

REQUEST IN BUS

ONE OF 16 LINES ON FOR INTERRUPT

REGUEST

PROCESSOR=—+~TTACHMENT CARD
FOLL
I(APTURE |

START

CYCLE STEAL

POLL

OUTPUT | CAPIURE

CYCLE STEAL
INPUT

]

=1

e

]

o5 e S —
1. . !
\ R ) l—-—ﬁl—
- — —
. I !
r—-- ~—=k
) (S ] l [
<20 SEC —= be—— <20 SEC ——y

SF530

EC HISTORY

DRAWING TITLE

20FER79] 375351

DPC AND CYCLE STEAL SEQ

S

MACH 4983 F

PART NO 6839631 5
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~NTre AR

SEE SFS500 FOR PIN INFORMATICN

—WWVI 1V

PROCESS I/0 CHANNEL

€20-01311 “ROZ

STATUS BUS (0-3)

GATE CYCLE STEAL STATUS

SF53I

SYSTEM_ RESET

CONTROLLER

ACKNOWLEDGE REQUEST OUuT

ALD FORMAT

ASTROCLOTH NESOT 3730 ABCOR

' CYCLE STEAL
DATA STR0BE STATLS REQUEST IN " JACKNOWLEDGE
ATTACHHENT DATA REQUEST IN
0 REGISTER 3 DATA SET/ DATA REGISTER FULL _ _
OUT RESET IN WRITE Alor| A
l »{o7] CYCLE STEAL ERROR A
HALT OR MCK o ‘ READ N>
POWER ON RESET &) AGBIT 0 >
OR TAG BIT 0 b
SYSTEM RESET A SYS POR_
_ T SYSTEM RESET | P CHECK
__PARITY ERROR N N N>T15 FF
L VALID READ OR WRITE CONTROLLER SET _MRITE 1A
g CONTROLLER BUSY CONTROLLER SET CVCLE STEAL 5 FL - STROBE OUT §
CONDITION copg | CYCLE STEAL ADDRESY |OR| 'ANY DISK UNIT BUSY CONTROLLER | Ft M ERROR _ AUTO ::] A | or] [srtrose -
IN (0-2) KEY REGISTER ANY DISK UNIT BUSY AFTER RESET | RESET v MODE}— - ouT
I _ CONTROLLER oR GHHZ ¢
——— . _ ~|OR RESET Ir
_———.—’
INITIATE IPL 1A R 1 :
—1PL T
) H
SERVICE GATE RETURN CYCLE STEAL SERVICE GATE KETURN : OR :
jIORDINTERRUPT SERVICE GATE CAPTURE | CONTROLLER SET| S FF__ |REQUEST oUT _
SERVICE GATE
POLL STROBE REQUEST
. CYCLE STEAL INPUT MODE ouT ouT o
POLL PRIME _ |OR ' l;——— or ke 2
::I = LOAD DISK =
POLL RETURN . UNIT DATA |°? -N->f orjC PH z
TE‘ C OR —_—d el . 3
| POLL PROPAGATE [ PH SFC i PH R . P @ 5
- cD C PH i A E 0 3
APDR GATE. 3 n s [ o CYCLE STEAL SERVICE e 5
A b— ,_,.l w ¢ REGISTER =
> IAi ‘ GATE CAPTURE 1 = °
N A o5e
ADDR_GATE RTN 0 Trr.—.' .
N> Lﬂ o . - ! TAG BITO 0 m
POLL IDENTIFIER (0-4) "I INTERRUPT =l rn N e C PH N23
REQUEST IN BUS yl | POLL YYyy
(0~ I15) 0 COMPARE o |interruet] 0 © DISK UNIT |
DCD T INTERRUPT
I5 N POLL CAPTURE REGISTER
L A_F
N DISK UNIT REQUEST ojij2]3
- STROBE IN
CYCLE STEAL REQUEST IN A : CYCLE STEAL POLL CAPTURE Y Coj Q-J (w) @ ) Cl_j
CYCLE STEAL REGUEST :
brd H

EC HISTORY DRAWING TITLE
I AUG 78 | 374947 DATA FLOW I
2FEB 79 | 375351 MACH 4963
1l MAR B0 | 375662 PART NO 6837777

CLASSIFICATION

!BM COPP
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SEE SF500 FOR PIN INFORMATION
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SEE SF500 FOR PIN INFORMATION
PROCESSORI/O CHANNEL

nNwTMn

A

L

SF532

A AAD AR Y ¢
ADDRESS
‘ ROBE IN
JUHPERS CYCLE STEAL REQUEST TAG BIT0 STM‘;KEU:‘ ‘
16 | DEVICE DISK UNIT 0-3 COUNT OrsK. REQUEST OUT "'lopowsa
8, |ADDRESS v COUNT BYTE BY 2 REGUEST CON1ROLLER SET B FL STROBE_IN N RESET
ADDRESS —i COMPARE ADDRESS BY 2 QCOUNTER s CONTROLLER CYCLE STEAL |— < J
BUS 0-16 |15 o COUNTER 15 | RESET INPUT MODE P-CHK El:——
v ¥ CYCLE - R N> FL REQUEST IN|
STEAL \ Y CRT=0 CYCLE STEAL INPUT MODE sl 1A | | ATTACH-
COMMAND service | (B) —{oR HENT
CYCLE STEAL CONTROLLER - OR
oREGISTER, ADDRESS REG GATE sou =1 DATA
° 15 le—J CAPTURE . REGISTER
2 e LY I L FULL
. l | CYCLE (M STROBE IN
CYCLE INPUT INDICATOR (A 15 N-z=, |OR] StEAL STROBE
N - REQUEST ouT - R
— 4 —e 7 - Neaef__ PochECck 1A
@ 3 1
DISK £ CONTROLLER
? l > ® UNIT —= RESET OR
——————
REQUEST A
INTERRUPT 1D PREPARE LEVEL ©0-3) N > CYCLE STEAL -
REGISTER REGISTER LS INPUT MODE
15 1 14 - REQUEST IN
SYTE COUNT= D SET ATCH DATA REGISTER FULL Ezzg:
.m © Y ATCH DATA REGISTER it L P-CHECK
DCB ADDRESS S FULL DATA
REGISTER > D FF A|OR]S FF - Bué OR
- TA
C0-15,70, P13 e Ior | bATA
DEVICE ID JUMPERS (0-15,P0,P1) : . STEAL = on DATA
&) ' DATA N3 REGISTER
' * gﬁﬁa: REGISTER {
| — 2 Naw{A |OR| FULL J\ - READ ‘ J
- A - >1or| A A
A H =l WRITE
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: ATTACHMENT DATA_BUS (0=I5 ,PO,P1)
ATTACHMENT DATA X STROBE IN "1
REGISTER
0 15,P0,Pt
‘ I i EC HISTORY DRAWING TITLE
) INAUG 78 | ITUNT- DATA FLOW O
2FEB TS | 375351 MACH 4963
PART NO 6837778
CLASSIFICATION
g
c [ IE’#%{ CORP
ROy ALD m" ASTROCLOTH NeseT e ABCEE

BRI TAC) renec COMMAS CONSRINN  Gim MeWt  Suwouts

DISK UNIT CONTROL

SEE SFS00 FOR PIN INFORMATION
—_—

NN
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— CONTROL STORE ADDRESS BITS 0-10

CONTROL
STORAGE
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MICRO CONTROLLER
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- REGISTER ACCESS

—REGISTER ADDRESS 1,2.,4.8
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—SERIES | PWR ON RESET TRMNTR ’ INTF
~POWER ON RESET — 3 3= -DISK DRIVE DATA BUS 0-7,P
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LINE NAME
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1

+ TAG O

A2-D2 X2M4

X25

X26

X28

X29

X30

X32

I ACAE ALY

X33

~ CONTROLLER DATA BUS BIT 0 Y23

Y24

Y25

Y26

¥es

Y29

Y30

NN E|WIN|—-

Y32

- DATA BUS BIT 0

205

7206

207

209

210

Zil

ZI2

213

|~ |n|s(win]—
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223

24

225

: 226

228

229
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P1(0-7)

202

P2 (8-15)

203

+ DISK DRIVE SELECT BIT 0 Y06

| Wo7

~DATA SELECT

w09

—~REGISTER ADDRESS 1

X05
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+ GATE DATA FROM SYSTEM A2-D2 YOS
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2 233
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* + TAG BUS OUT —Q L —
% + REQUEST OUT _&“I
* + AKN REQUEST OUT ——F——1 300nsMIN_ \
* + ATTACHI/0DATA BUS OUT — 1 250ns— /] 4
1

* + STROBE OUT —— 0w
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% +ATTACH L/0 DATA BUS OUT ——4—& l ' L

300'\SMIN e
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#———: 1<250ns __

+1/0 DATA REG FULL LATCH
+LOAD ATTACH DATA REG
+RESET CS DATA REG FULL LATCH
+CS DATA REG FULL LATCH
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200ns
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ATTACHMENT
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ORY)
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FILE
ugn

(85)
75

DuUC | (Aw)

(82)
p)nore(T] FEAT [(B4)

BOARD SOCKET

LOCATION
| ) —=
(AS5)
exeanston | | OV —© i
wiu ; A9 :
note[1] |
LY = A
Man] — — — ~——— 77 _=
(A5)
[r]1] ——(s\f |
EXPANSION | ;
un l (AY) '
| nore[1]
I .
{_ e 1
(A5) |
DU —((,)
EXPANSION { |
ugu (A®) TERMINATOR CARD
| i‘/ NOTE =
S |

NOTE ¢

-[1] vermINATOR cARD PN SB6I1353 PLUGS 1NTO
POSITION A4 OF DU BOARD (Al) OF LAST FILE

NROE ALD

FORMAT

ABTROCLOTH Neset (]

—— e e ot v s m e e e

PUFTOR] S0 ] e oG CONTROLS COWORGION v M Wt i s US4

NO. | FLAT CABLE CABLE | USEDON
P/N TYPE (REF)
(® 441709 Sea ool | 5802425 | uu11397
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ACCESS COVER

C.A.BOARD

CARD CROSS OVER
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SCREW FOR CA
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POR DELAY CIRCUIT CARD

FUSE F1 FLAT CABLE \[\,
CLAMP
FUSE F2 B
(2X) A.C. LINE FILTER

pETAIL A
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MOTOR ON/OFF
SWITCH

WING NUT

POWER supva/

(REF SF 530)

A.C. LINE CORD CLAMP

MOTOR TERMINAL BLOCK (TB # 3)

A.C. LINE FILTER CAPACITOR COVER
SHIP BOLT

BOTTOM SHOCK MOUNT
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THERMAL SWITCH
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FILE MOTOR !
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POS C(+12
ToP
] ABLE ASM
4
2| va 3))
3| vee
L —J
w | vew
s| vcs
F A
DE BOARD (Al
(PIN SIDE)
ToP
TO THERMAL SWITCH
POS A (GND)

POS cqeoz—\ J
5 \

vcé blves
Y —_

VCS ve2 \ .

vel CABLE ASM
3 il
2
R D
P

CA BOARD (A2)
(PIN SIDE)

NOTE:

[1] oceEPENDING ON 4963 EC LEVEL, POWER ON RESET (6) CAN
BE WIRED TO VCi-D OR SLIP ON CONNECTOR THAT PLUGS
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DE
BOARD

CA
BOARD

2--POS
CONN P9 CONN
HOUSING —\r
(YEL) ANODE L
ANODE
LED (BLK) CAYHODE 3
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r——>== 1 +i2 > 32 ——
] I
g Vel lco/“l — POWER GOOD
1 Do BT s > 14 >—- ]
L 1 > 33 >—
r-—-=—= 1 +5 > 7 —
lco” Aol GND S 2 >
vez ,oo\a": —4 > 4 ——
< g - 1 GND S 1 s
_____ +5
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i1co” Aot GND > 10 >
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} : >
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o aol + BRAKE APPLIED > ]
( ves 1 8ol + 24 BRAKE s 23 >
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_____ +5
r ] > 9 >——o
‘ ves :C/A"J iNsD > 12 >
0o B eT GND —> 16 >——
L..=== T > 19 >—
—————— -5
" ; y 34 >
:C"/“" GND > 20 >

vez [Da B oy +;E; > 17 ——
L N — 1 s > 30 >—|
r 1 GND
lCO | >

ver g Aoy +5.0 > f"
|D\ BC' > 8 >r——
[ s > 6 >

- POWER ON RESET %
C4B02 C—3 > & >—
SLIP ON CONNECTOR
r——="

Vo 1cs AoL; f-N‘;D 5> 13 ]
LDQ Bo ¥ > 15 >——|
py— GND

ves 160 Aolg .S > 22 >——|
1o -89 7 3> 24 >

[ — |
r- - ~-" '
( vew 1€8 Ao Ly i? > 11 >— |
109__91_1: — 25 >—
———~  THERMAL > 26 >—
SWITCH s 27 ,
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(36 POSITION)
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CAPACITOR

81 [112]

NOTES @

(1] T AND 78I ARE SHOWN WITH SHIELD REMOVED

/

CRY

ES

=00 0 0

8,90 P nEnn] J

REPLACE
FUSE

UNIT IS
WIRED FOR _

GROUND MOUNTING FOOT

TOP VIEW

PARTIAL VIEW A-A
WIRING SIDE OF J7 CONN

[2] SEE TABLE I, PAGE SF 547, FOR WIRING INSTRUCTIONS

-~

/SI MCTOR SWITCH

INPUT FUSES

\Tl FERRORESONANT TRANSFORMER m

WO Qe
~niO O

PARTIAL VIEw B-B
WIRING SIDE OF SI MOTOR SWITCH

pETAIL C
JS AND J&6 JUMPERS

Kl TIME
DELAY RELN

J2 PRIMARY OUTPUT-\I

(5X) GROUNDING SCREW—"|

DETAIL C

J3 TRANSFORMER —
SECONDARY T

J4 SECONDARY OUTPUT

E3 -4v

TP2 GROUND

POWER CARD

FRAME

Fl

F2

SF546

Sl

B
A

T—Jl

FRONT VIEW

K2
HOLD RELAY

FRONT SCREEN
J7
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[ T—~——FEI +SV

\-EZ GROUND
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TABLE |
ALTERNATE VOLTAGES

VoLTS

FREQ
T8I Js
2

Jb

AL

Hz INPUT.

100

50,60 HOV |F2

out

1o

50,60 HOV |F2

ouT

s

60 -4 1oV |F2

ouT

120

60 1oV |F2

out

206

50,60 220V |F2

IN

208

60 220V |F2

IN

220

220V |F2

ouT

220

60 220V | F2

IN

~230°

230

|

|

|
50 1~

|

|

|

60 220V | F2

3
3
“}-50- L r=g | o35S 220Vl F2ouT—
8 4

IN

2358

S SO EN N 45 [ 220V [F2 ouTT

Y0

SIS [ 052 20 Sl F2ouT-

240

60 | I1-8 220V |[F2

IN

(]

€ &

WIRING SHOWN IS FOR 208V AC. .

FOR ALTERNATE VOLTAGES, REFER TO TABLE I.

J7 VAC INPUT (PLuG VIEW) G
1(7A SB )
| w{(m ) ) > J8
A B LED
2
=
3 (7)) 8 8
of o | 5 [lueJF2IN 5 |2|?b°3
[ F26amED) (w) o |y F2ouT
A B (8)
o ]2
o 23
ol 6] e : Ju
I I ] SECONDARY
SI_MOYOR
y : (:” 10 | 10 | INTERNAL OUTPUT
S poo GO 5 | 5 | PRIMARY
5 6 o
TI[2] '.

81 J2- 2 |caFan
soniifl PR | 3 e
lotol 1 f} 1 | S | DE FAN
| i 31§12 ! ' 6 | DE FAN
! { 3 I CR2 T 1] MOTOR
2 1 23]|813 [ : Y | MOTOR

_..-—r-o—o_:—_: i : )

I I
b g | Y m ! CR3 | 2
! ool U3 —— | El+ 5V DC
, : E 15 [ !

- [ 1
1.5 |5 Ik 1 CRY |gy! E2 GND
i p ] | 1
! ! 3 Lo i 15 E3-4V DC
6 6 3
: O—O—Ir———:n P3
Lrole_r 7< 17 i |
| [ :
| o-—a-el 8 ’ 18 5 5
| u :
L. 19 212

— || POWER CARD
- 313
26 (It 21 8| s
cl .[ p 22 6|6
YuF
27 23 4 |y
E oy J3
: , 9 | 9 | TRANSFORMER
25 . 7 7 | SECONDARY

TI (60Hz): P/N 4411333 REF OR P/N 6825363 REF
TI (50Hz) : P/N 4411334 REFOR P/N 6825364 REF

INTERNAL PRIMARY CABLE ASM WIRE NUMBERS
LARGE WIRE WITHOUT A WIRE NUMBER

FwWw N

ANODE
CATHODE
CATHODE
ANODE

-POWER GOOD
—POVWER ON RESET
THERMOSTAT
THERMOSTAT
+BRAKE APPLIED
JUMPER
JUMPER

+5VDC

+5VDC

+5VDC

+5VDC

+5VDC

+5VDC

+5VDC

+5VDC

+5Y DC

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND(+24 VDOC RETURN)
-4V DC

-4V DC

+8.5V DC
-5vVDC

+12VDC
-12VDC
+24VYDC

+24V DC BRAKE
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FILE MOTOR
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CA GATE
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"NOTES @

SWITCH ASM

COLOR OF LEAD IS BLACK OR BROWN

3! JUMPER SHOWN FOR 220V CONNECTION.
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RED 3 |
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o HWRITE sLock : o .

Joe
A-a3 (HOPERATION (P02)
o S E L | __ - messmaem oo
P'; o— HEAD SELECT 4 MEAD & CHIP .HEAD 2‘:‘ (Q gLSIl—4 PG4 .
Pob o—— R ey SELECTION m— : CH 14 —3 [os :
- M0S o——FIXED HE DECODE & . : ) : ; T CHIP SELECT 3 5 M09 : _ S
, . _: DRIVE A : CHIP SELECT 2 o MIf. R
: : CHIP_SELECT | o po3 A
— MULTL CHIP SELECTION o Gp4(TP)
-HEAD GROUNDED o gGlih(TP) *
: =T, DURING READ - o b5 (TP)
FINAIBIT TRANSITION ERROR (-NO TRANSITIGN) o jgu (TP)
UNSAFE : ‘ A
+DATA UNSAFE __ . | .
DETECTORS S——t SAFETY = —o G610
. AND CENTRE ! ) ‘ TRANGITIONS ERROR 607 (TP
i CONDITION [ : MST—> VTL &1 TWR ° 307
| TAP CONTROL LATCHES + DOT OR : ~—HEAD GND_ERROR __o iy (rp)
: —MULTI-CHIP ERROR o 1o 4P
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- CONTROL -
P12 +DATA SELECT GATED — Getc —XCC FREEZE (MST). :;ﬂchw) -
: o —READ ACTUATOR __o go7 (TP)
L § H-H2 .
| ’ —tw SELECT 5 Bos(TP)
. PROTECT b J-d2
B-B2 f | LoGic :
c-C2 ¢ FWRITE GAIE
+COMMON RES :
Mo3 o— RESET _ . .
Moz o——SERVO UNSAFE VTL—=MST —L C
- AND INVERT : —o t—g
s12 o tREAD SELECK i —o
F_WRITE CLOCK YO SYSTEM o yp)
D-D2 ¢ ~ ui2
+12v +5V + 49V +5V D080 MST—>VTL : -
o_j ‘ ‘ _T LINE DRIVER | ' :
Bil 003 P03 —_ uo3 806 J03 0 uos , bi2 o—=i— - Gobo .
: P08 M06
. , . 1 -1y S06 -
GROUND PINS
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SF55I

-WRITE DATA
uo2 W BIT
VTL = MST SHIFT REG
(PART)
4 D-DI
I-————a’o-l.n
PRE - COMP A.C. TRIG
&3 (T o—SMIFT_REG SHIFT PULSE ENCODER (PART)
612 o—2RITE_DC
Mi0 o—2F WRITE_CLOCK
PRE - COMP
TIMING
6130 WRITE_SELECT VIL—=MST 5 M-M3
AND INVERT
{8 -8l
L—l 8-83
AGC CONTROL VOLTAGE _ oo (1py
F=F1 5 DIFFERENTIAL ANALOGUE SIGNAL (HIGHLEVEL) 13 (1)
G6—G)S—B!QO-READ FXD HEADS DIFFERENTIAL ANALOGUE SIGNAL GHIGH LEVEL)
' BI3(TP)
€—E15—DI0 NARS SAFETY M.AR.S.
F INTERFACE
o100 D HEAD /O LINES (LOW GAIN)
pogo—F XD HEAD L/O LINES
* AGC CONTROL
vG6aA &Y DETECTOR
D070 EITE CURRENT AND SQUELCH
DIFFERENTIAL
AMPLIFIER f—— 5 N-N3
. DIFFERENTIAL
" (897 -READ ACTUATOR BUFFERS
—Hlo- AG.C FREEZE
ORIVER DIFFERENTIAL ANALOGUE SIGNAL TO DATA SERVO
802
J-dio— 809 -Ta_SELECT MAR.S. DNTERNAL DIFFERENTIA'. ANALOGUE SIGNAL TO DATA SERVO o o
WRITE CURR INTERFACE SUPPLIES & SV INTERNAL CL32V) oot
pouTP) o—DEFINING RES AKD 1Y SOURCE VTL—=MST 4 e-C1
c-a3
ACTUATOR LD LINES
DOSo- AGC REF YOUTAGE 602 (TP
D06 o ACTUATOR 1/0 LINES —
+V_INTERNAL (S.8V)
Boyo-ACG FREEZE (VTL) 809 (TP)
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N JTJTTIN

| COMBINED DATA
So3(TP
UOk otGATE TEST DATA T T (T :P% 2( )
2} O TEST DATA INPUT i L § A=Al
508 o } DATASS
B-B2 — oUI0(TP)
D-D2 ¢ VS0 SYNC ; . _
M-M2 — CONTROL PHASE ’
L-L) IDISCRIMINATOR
N-N2
A.C. TRIG
MFM IF READ CLOCK®ST) o coorpy
~DATA LATCH DECODER .
; STANDARDISED DATA CHST) 55,3 1 by
i
¥eo E"mcilél‘s‘é oU1 3(TP)
1; 0S|I 2(TP)
(+2V)
S10CT Py o-ZENER VOLTAGE CHANGE PUMP
]
i
V.C.0. 16.5 ,
MHz L S e
NOMINaL F— | GUARD WIRES ZINGREASE o\ o
L BIAS SUPF:
AND GATE DATA_SERVO 2FBURST ..
v.co LEUP 0.8 5o
C-€2 4 Locctx)gn;(:a - REF (-132V) —0G08 (TP)
.C.0. SAMPLE
bo6 ot SERVO V.CO. INHIBIT AP INHIBIY S S OMIXTP)
TIMING NRZ DATA HIGH CURRENT _ __ 409¢7P)
AND CLOCK
E\ESNEM
FAST SYNC e mczc?? 'Sﬂ.;“wé“ DATA rz"gsrsn
$02 o— : 4 VTL—> MST 10 SYSTER gogy
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SVRVA RV, I iVy

AlB2 — DATA CHANNEL - INPUT

AlB2 - DATA CHANNEL - OUTPUT

MROS 7808221200

ALD DRAWING FORMAT

ASTROCLOTH NetOT e

SF553

PIN LINE NAME SOURCE FAGE [ PIN LINE NAME SYNC PAGE
SF550 406 + WRITE BLOCK 2611 SF554 SFS50 MOy HEAD SEL A(MST) A2B03 _ AIE(3 SF527
PU7 = HEAD SEL | c2PI12 SF556 PO4 HEAD SEL B (MST) A2B0O4% AICIHI SF527
POS ~HEAD SEL 2 C2PI0 SFS56 M07 CHIP SELECT S AIEI! SF527
P10 ~HEAD SEL 4 C2J06 SF556 M08 CHIP SELECT Y4 AIBII SF527
PO6 ~HEAD SEL 8 2602 SF556 M09 CHIP SELECT 3 A2802 SF527
MoS ~FIXED HEAD SEL 2009 (DIDI3) (D2J0Y) SF556 MII CHIP SELECT 2 42805 SF527
BI2 M.A.R.S. A2D03 (BIAI3) SF527 P09 CHIP SELECT | 42806 SF521
603 CENTER TAPS A2808  (AICI3) SF527 609 | -S.AT. SQUELCH FI813 SF527
DIl MARS SAFETY A2807 (BiDII) _sFs21 Uil IF WRITE CLOCK ASDI2 SF503
P2 +DATA SEL GATED A2002 SF527 Ul 2 IF WRITE CLOCK D2J05 SF56Y4
M03 + COMMON RESET 2009 SF55Y SFS51  B02 DIFF ANALOG SIG £2803 SFS67
M2 ~SERVO UNSAFE s SF554 803 DIFF_ANALOG SIG ~ E2002 SF567
a2 +READ SELECT 2012 <F55Y4 SF552 P02 | + OPERATION P
SF5SI uo2 = WRITE DATA ASBIO SFS03 Pl DATA SERVO 2F E2G08 SFS68
o2 FWRITE D.C. DIDII 05 TIE UP ™
M0 2F WRITE CLOCK 2612 SF568 S07 | +NRZ DATA 5808 TP
613 + WRITE SELECT c2u12-EICI3 SFSSY Uo7 IF READ CLOCK ASDIO TP
D10 FXD HDS 170 LINES BIBI5 - EIAID SF527 SF550  GLO | +DATA UNSAFE 2Kl SFS54
" 009 FXD HDS 1/0 LINES BICI3 ~ EIBII SF527 J07 | +WRITE GATE RIN TP
D07 WRITE CURRENT A2D0/~ AIDIY SF527 JO5 | +IN DURING READ TP
D05 ACTUATOR 1/0 LINES A2005 -DIBI3 SF527 SF552 509 IF READ CLOCK ™
D06 ACTUATOR 1/0 LINES A2004 - DIBII SF527 P13 STANCARDIZED DATA ™
BoY —AGC FREEZE €2602-02608 SF556 503 COMBINED DATA ™
SFS52 uoY ¥ GATE TEST DATA ™ i uio DATA SS ™
08 TEST DATA INPUT ™
U6 ¥SERVG VCO INWIBIT 2603 SF568 —I
S02 ~FAST SYNC A5D05 sFs03 |
i
t
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so8o

+NOT READY

+ NOT READY (S0®)

BO06O

-GO HOME OR POWER ON FORWARD LATCH

BOBQ*BRAKE APPLIED

Cigg 2FF3 &=

GATED SK INCOMP

{C19008B09(2)

SF554

(B06) - GO HOMEOR
PWR ON FWD LATCH

—4 €19008C08(2)

Hilo

+DATA UNSAFE

(B0OB)+BRAKE APPLIED

—3$C19008C08(2)

(MIl) +DATA UNSAFE

—<C1900BC05(3)

F

TAG 001, CS —$CI900BB0O8(3;
<= . g £CIDO2FH3(3)
C1B026F3(2) & 1 \ N [T PARITY ERROR ::uno (
. 1 OR ] ©oR OR [ | +EVEN 0509
N T ~ UNSAFE £CIDOIFKI(D)
; P.C.D. ~GO HOME OR UNSAFE ° F N33
. INTERRUPT TRESET ADDRESS 256 SC/DOIFHI(3)
—TAG 001 CLOCK 2(D07) 5 : ~READ WRITE 3CID0IFD3(2)
CIB02663 () ST e —OFF TRACK WRITE $CID04GD 3 (3)
CIBO2GH3 (2)5— ,AZ loo'cs —CERVO PROTECT wWalTe SCI0U4GG3 (3)
CIBO2GK3 (2)5— : = = SUDOUGHI(2)
C18016B3 (Z)ﬁLAOGL;’(‘)‘;’FTIVNET‘;Z%P_ I A N S L EC T s ci003F H3( 3)
C1B036B3 ()57 . - RoR - TConnon RESET o207
ClJo6Ged (ws - B2U3 PARITY ERR osou
CICDIAS3 (3)<ZZIEXSETDRZECQDA%EDLFécSTSEP (D09) £ CID04BC 3 (2)
CICAICE3 (2)5— ~$'CID PYBC 3I(4)
ClU03JR3 (w)s—SHIFT (BI3) +WPITE SELECT ouI2
CIJOIAS3 (q)(+TRACK UNAVAILABLE (JOU4) +READ SELECT 0d12
. “ -RESET INTERRUPT + COMMCN RESET
CIBO3GA3 (2)5- = 0U09
e Senons
SERVO PROTEC
Gloo—~ 0611
G120 —MRITE * DATASELECT GATED ¢
J130—DATASELECT 0CCURS AFTER:-
Jlto—READ a UNREADY
smc-RESETERROR oR b UNSAFE
¢ SEEK COMPLETE
— ~ INTERRUPT, - J d TRACK UNAVAILL
. e COMMAND ERROR
A P> —S C1004%AB 3(2)
POVER ON DELAY [ $CI004AB3(I)
si130— SCIOO%AB3I (W)
+ TRA
139 +OFF DATA TRACK e O < (19008006(3)
. $CI900800 1 (2)
¢(S10)- RESET ERROR °
—< C1900BDO (4)
* s ‘
POWER SUPPLIES PCOJ|PCJ] [EMROS |DAC T e TAG DECODE INFORMATION
+SV PINS D03,J03,P03,U03 5
GND PINS D08,J08,P08,U08
MMV [ fecc] [rpce] [rcc S
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S mn

€19008809(1)
utlo

uo?
CIDOYGHI ()
uo4

utl
uos
CiJO2HW3 (W)

€19005C08(1)
CIDOIFD3(1)
CIJO2FG3 (W)

S06

uoé

S05

£10C90

G09

PO7
MO7
M09
M08
C1900BDOI( 1)
apouBC3 (1)
CICBIAS3(3)
CBIBC3(3)
CICCIAS3( »)
accsci(3)
CICDIAS3(3)
CI004BHI(3)
CI002Fr30
Ci002FJ30

CI004AB3(1)

X

+NOT READY (508)

£
o— -CTR5 IN SVNC

+ HOME

~ SERVO PROTECT WRITE

+ROS DA ERROR

MISSING PES

ILLEGAL MOVE

“___—FORCE DISTANCE 127

—

—~GO HOME OR POWER ON FORWARD LAT(H (B0Ob)

~RESET ADDRESS 256

-0uT

- COUNT UF 2 TRACKS

— ABS TRACK ADDRESS|

-~ COUNT DOWN 2 TRACKS

Q

+CLOCK IN
o—

PCC (A)
ADDRESS

~ COUNT DOWN TO STAGE 8

SF555

J

~COUNT UP T0 STAGE 8 A
~ ABS TRACK ADDRESS & /)
— CARRY 2 A

1 4

-DES ADCR 7

_+ [RECTRACK ADDRESS T,

—DES TRACK_ADDRESS 255 —

—DES TRACK ADDRESS 2

+PARTTY_OF BuS IN 8175 &

.

+ _REL TRACK ADDRESS 2 7
L

7

14

+5V

L Y

- BUS BIT & .
OR
OR
-B8US BIT 7 .
- TAG 000
N
IJUHPER
W!
~-TAG 010.CS
+0SC
-TAG 0Ol

L
— TAG PARITY ERRIR

- TAG 00! CS_NO FIXED HEAD

—JAG_100
— CONTROL SAMPLE —TAG 101
& ~TAG 110
— +ENABLE BUS
L
—TAG 00l.CS
L
PCB  TAGS +CLOCK
-TAG BIT O ~TAG 111
— TAG BIT | —SET_OUTPUT REG
— TAG BIT 2

— TAG PARITY

—~PCnER ON DELAY (S13)

TAG_100.CS

—RESET INTERRUPT

~ L B\~\~‘.NL~L~|-~ L“~"~‘~ LL a9

il

- CCM™ON RESET (S0u4)

—HEAD REG | (PI2)

J
—TAG 09.CLOCh | A
~SAMPLE BUS PARITY J"

—HEACREG 2 (PI19)

r,._\,_-__,_( eo0o0

—HEAD REG 4 (JO6)

+ HEAD | SELECTED
—HOLD OFF INTERRUPT

—HEAD REG 8 (G02)

001.CLOCK 2

l

L
"~ FXHD SELECTED (DCY)
{——BUS BIT 1 (P0Z)

— STROBE_LATCH

=LA N

f

OR

=TAG ¢
L

e

J

— CONTROL SAMPLE RECEIVED

CICA2FPI(3)
CICA2FN3(3)
CICA2FR3(3)
CICA3ICI(F)
CICAICE3(1)
CICAICE3 (W)
CICALCQI (W)
E70860
CICAIAS3I(W)
CICAICF3 (W)
CICAIAL W)

F10B860
CICAUCU3 (W)

POS

MOb
CiBOIDB30

CIBO2GH3(1)
C1IB02GH3(3)
CiBO2GH3 (W)
805

E30CS0
C!80IFE3(3)
CIBOIFE 3(W)
CIBOIGL3(D)
GO6

CIBOIFG 3(3)
C180!DG 3(3)
CIBOIDH3I(I)
C1B02GA3(3)
C1B02GA3 (W)
C1802GF3(1)
CIB02GF3(3)
06CcB6O
CiB01DJ3(I)
C1802GB3(3)
C1802GK3(1)
C18030A3 (1)
CIBD2GEI (W)
C1B02GJ3 (W)
M2
€i803G6B3 (1)
D007.
C1802GG3 (1)
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C19008C0S (1) 4 + BRAKE APPLIED (B08)

B0 O MISSING CKS 2

o +EXHD NOT_SELECTED

CIDO3FH3 (1)
FZSHIFT (B13)
CI9030R3 (v »CSHIFTABIY
01l O——(G\ TRACK
812 O-

BEHIND HOME

DI3 O——5FF TRACK WRITE

CIDO4GG3 (1) & ]
CIJ02HW3(y) $—FORCE DISTANCE

127
C19008C08 (1) #— ER__ON FORWARD (B06)

GO H SA
CIDOIFH) (1) #—D0 HOME OR UNSAFE

=our

SF556A

—~ABS TRACK ADDRESS 256

ADDRESS 256, ¢, ¢ p2rR3 (W)

—CARRY 120 ,¢)cD31C3 (W)

PCC (D)

ADDRESS 4

~DES TRACK eg%a

+ PRESS

%cnconcra(u)
G4

= ACK_ADDESS 128
A

-0 C00C90
cicouca’ (v

e LOACK ADDESS 128, cicDicF) )
E— | 2 1V TN cr"eo“'cg',;'o’ “

C1CO4CUI (W)

CIJO2FG3 (W #—=
: —TAG_00I.CS 0009
CIBOIFE3(2) +—TAS O 1 , CICDIAS3 (2)
CI301FG 3 (2) 4——TaS 190 B
CIB0IDGY @) +—f2C
CIBOIDHY @) = —r0 v
CIBO0IDI3 (2) f—emo Ll »
C1802GB3(2) Jr—ouI-DUTEULRES *
C1B02GA3(2) + — T
CID02FH3 (1) £PARITY ERROR (UI3) —CNT DN TO STG128 OR }-gBUSBITO .\
ColL 1 LowW —CNTUPTOSTG 128 | OR m
607 O
CIJ0IAS3 (4) =+ TRK UNVAL _(JOW) —ABS TRK ADRS 64 |
Ay o) _POFF TRACK WRITE PCC(C) [camy 32
803 O___OUT DIRECTION '
608 O ~INDEX & SECTOR ADDRESS 3
09 ___HISS CK ERR_LTCH |— ! C1ooBHI 2
02 0 —AGC_FREEZE [-asair 1
] ~—~HEAD _REG 8 o poz
: ¢ 0 602
L scicasca@
*REL| TRACK, ADDRESS 6 "0 oneo
LD‘QR_!Z CeCuCed (v
- ~DES TRACK ADDRESS 1
CIDoIFK3 (1) ——UNSAFE SDEs TR bRy O CCICEN )
PARITY OF BUS IN BITS 2 - 31 ¢\ CCIA13 (1)
v S S 4
+ RELTRACK 5 ADDRESS 32" - 5oy oot
- CICCucu3 M
- ~HEAD REGY .
—————0 Jos
- I—-:u:lccusa 6}
i
] b
, )OI g T
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1

P11 o SEEK INCOMPLETE ]
OFF DATA TRK (G13)
C1900B8006 (1) f-
.C.C.(C
C19008808 (1) f,n CA_UHSAEE (L) ~CNT DN TO STG 32 P.C.C. Q)
MI0 o——EULIHG —CNTUPTOSTG 32 ADORESS 3
HI3 00— — ABS TRK ADRS Ib ’
vo20- DRIy oot CARRY
036 MISSING SERVO STG = 8 _ 8us BIT 2
C1004GD3(1) §=READ WRITE [ ]or 0 M03
oR
P.C.C (B) ’_1
G - SH o
’ 20210
+REL TRACK ADDRESS u'« < B/BC3(2)

CIcAZFP3(2) —CNT DN TO STGB

CIcA2FN3R) s—SNT UP TOSTG 8

CICA2FR2)—ABS TRK ADRS 4

CICA3ICH(—CARRY 2

CI004AB3I()F

MROS 78082280¢ ALD DRAWING PORMAT

ASTROCLOTH NOBET 3730 ABCON

~ DES TRACK AQSRF?S g,
+ PARITY OF BUS IN

+REL TRACK AD

OE 60860
acesca v

— DES TRACK ADDRESS Y ;e1cpicE 3(4)

CICBICF 3 ()

S 45 7CiCBIAL 3 W)

o HEAD REG

DRESS 8 5F30860

[9¥q-LI4TEIL)

OR

OR

OPI2
CICBIAS 3(2)

- BUS BITS

- BUS BITyY

——O P06

O MO0S

EC HISTORY

DRAWING TITLE

[0FEB79| 375351

AlC2 LOGIC I

MACH 4963

PART NO 6839608

CLASSIFICATION

IBM co--

RS ] snemec cowmoLs Conronanon

Dt Mem Wt Peainu B A

woVIVITIN



SF557

il o t12VOLTS
2710 g aaon}
D02 o *tDESIRED VELOCITY .
79 K27
¥ + 8.5 VOLTS
o ABOB6O
} % —SVOLTS o g0t
PROFILE GAIN VOLTAGE = 2K =
392 Tz vours
% 1K2 — D.A.C
+17% TRACK . (Fo21)
gg: o ¥i72 TRACK
F2 §E
8K2 !
~FORCE DAC
509 OUTPUT TO 0
¢+ REL TRACK ADDRESS | P.E.C +BIT | SELECT o A90C90
E.'§23§33‘(33 - REL TRACK ADDRESS 2 EMROS +BIT 2 SELECT
LICBYCQ3(3) 7+ REL TRACK ADDRESS & L —o0 AB0C90
EI(B‘M’U?(?) 7+ REL TRACK ADDRESS 8 +BIT 3 SELECT
: fEREL] : o BIOC9O
CICCucaatsy JHREL TRACK ADDRESS 16
(3 '+ REL TRACK ADDRESS 32 +BITH4SELECT _ , ga0con
SleCacy3ill /S REL TRACK ADDRESS b4 +BIT 5 SELECT
Cio0ucU3(s) /*REL TRACK ADDRESS 128 (0I0) — o BOOC9O
i /= CARRY 128 . +BIT & SELECT
CCo3Ic3(3)  f ——0  A40C90
C1B02GA3(2) f+ENABLE BUS Ec
CIDOYBC3(!) f—COMMON RESET (SO4) +BIT 7 SELECT | A70C90
Cl900BDO(1) f—RESET ERROR (S10) +BIT 8 SELECT
CIB02G6J3(2) f—SAMPLE BUS PARITY - —o - AS0C90
CIBO2CE3 (2) f—JAG 00I. CLOCK | (+1/2 T.T.6) Jio
CIB02GHI(2) f—-TAG 010.CS (BUS) P.C.d EMROS PARITY
CIBOIE3(2) f—TAGOII ADDRESS 5 020¢90
CICAICES (55 [ —DES TRACK ADDRESST :
CICAICF (5 ¢ =DES TRACK ADDRESS 2
/"~ DES TRACK ADDRESS § : A  CIU03IRID
CIBlcE &3 S =DES TRACK ADDRESSS — —7 &SI
CiCOICES(3)  f—DES TRACK ADDRESS 16 —SHIFT 71
CICCICF ¢(3)  f—DES TRACK ADDRESS 32 ‘ + BUS PARITYERROR ¢ 1 100503 (1)
CICOICE <)) F—DES TRACK ADDRESS 6 =RESET CALIBRATION 7 SWO
CICDICF3(2)  f=_DES TRACK ADDRESS |28 +oUT___— 2 192
T RET T — CALIBRATION ADDRESS
CICAIAS3 (2) 1—DES TRACK ADDRESSZ56 [BRATION ADDRESS ", 505
CICD2FRI(3) f=-ABS TRACK ADDRESS 256 —FORCE NCEI27 / Ciu02Hw3 (2)
CICDIAI3 (3) (A PARLTY OF BUS IN BITS 0,I L —  CIJO2HW3(3)
CICCIALS (3 (- PARITY OF BUS IN BITS 2.3 . ~ouT AT
CICBIAI3 (3)  (*PARITY OF BUS IN BITS .5 A | ~ C1J02FG3(3)
1+ PARITY OF BUS IN BITS 6,7 + JRACK UNAVAILABLE * Joy
CICAIAI3(2) f v °
—  CIJ0IAS3 (D)
. -—1  C1J01AS3(3)

oR —BUS PARITY BIT OUT

o POY
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seensie

ld

SF558

STROBE LATCH CI002FKX30

CIBOWCF30 DMIBIT cove DT

GATED SK_INCOMP  C1002FF30
C19008C07 #SK_INCOMPLETE o’ '

\,
A

CIDOWBC0 - COMMON RESET
CIS0II0 - TAG 000
CI900BECO - CONTROL SAMPLE OR OR
CI00MBJI0 - BUS BIT O
M

LATCH INPUT CI1002FJ30
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30-0191-8

A1C2 = LOGIC I - INPUT

1

AIC2 - LOGIC 1 - INPUT

SF559A

PIN LINE NAME S.: RCE PAGE PIN LINE NAME SOURCE PAGE
SF554% S08 | +NOT READY D2M07 SFS62 SF556 DI | LINE REG N + EV D2803 SFS60
806 | -GO HOME D2U10 SFS62 812 ON TRACK F2G12 (E2G13) SF570 (SFS68) | -
B08 | +BRAKE APPLIED F2M02 (D2P0T) SF570(SF563) D13 BEMING HOME p2uil SFS65 :
MI| | +DATA UNSAFE B2G10 SFS50 G07 COIL LOW F2603 SF570
S03 | +BYTE CIR 16 02508 SFS65 G03 OFF TRACK WRITE £2003 SFS67
G0 | +SERVO PROTECT D2U06 SF563 Jo7 OUT DIRECTION F2513 (D2D06) SFS70 (SF562)
Gi2 | - WRITE ASDI | SF503 G08 | - INDEX AND SECTOR D2P05 SF363
J13 | -DATA SELECT ASDOY SF503 Jo9 MISS CK ERR LCH D2M03 SF563
Jit | —READ ASDO9 SF503 J02 | - AGC FREEZE D2G39 (B2B0W) SF565 (SFS51)
S10 | -RESET ERROR ASDO6 (D2P13) SF503 (SF563) P11l | +SEEK INCOMPLETE 72507 (D2413) SF570 (SF563)
803 | +DEGATE BUS ASDI2 SF503 M10 PULSING AND O/P D2MOY SF563
S13 | -PCWER ,ON DELAY F2P02 (D2U09) SFS70 (SF5E3) Mi3 | - DRIVE IN F2P11 (D2507) SF570 (SF565)
613 | +OFF DATA TRACK £2J13 (EIAID) SF568 (SFSi0) uo2 | - DRIVE ouT F2S13 (D2UOT) SFS70 (SF565)
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MI3 —~SEEK TIME OUT ERROR TP
Pl O +HOME - Cc2U07 SFS56S
MO7 - READY - C2s08 SFG5S
GO7 | +CTR 5 IN SYNC —cz2ulo SF555
S11 | —DEDICATED READY TP
ulo - GOHOME ORPRO - (28BOs SF554
S06 -KICK S. S. TP
8508 | PROFILE GAIN VOLTAGE| — C28B02 SFS557
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MROS 780822200

AlID2 - LOGIC 2 - OUTPUT

AID2 -LOGIC 2 - OUTPUT

SF5668

ALD DRAWING FORMAY

ASTROCLOYN NesOT ]

PIN LINE NAME SYNC PAGE PIN LINE NAME SYNC PAGE
SF563 UO4 | +SEL INTEG (B F2P07 SFS70 SFS65 Ul +BEHIND HOME c2013 SFS56
SO05 | +SEL INTEG RA F2P05S SFS70 U3 DETECT E2G04 SF568
G!12 | - COMMON RESET TP Jo9 SR CLOCK E26I0 SF568
J13 | — SEEK COMPLETE C2PI1 (F2507) SF556 (SF570) D13 | +HD CHANGE GATE E2D11 SF568
D11 + SEEK F2S08 SFs70 J10 | + ENABLE SERVO SPL E2J0Y4 SF568
PO4 | + ILLEGAL MOVE €2U05 SF555 609 | -RECAL €202 (B2804) SF567 (SF551)
MI0 | + GAIN CAL BIT | P P02 | MISSING CLOCKS/2 c2810 SF556
MD3 | ~ MISSING CLK ERROR LATCH|C2J09 SF556 D09 |+ ROS/DA ERROR c2uoy SF555
M02 | +MISS SERVO LATCH €2502 SF556 s07 | - IN ORIVE F2PI1 (C2M13) SF570 (SF556)
MOS | PULSING AND czMio SF955 UO7 | —OUT ODRIVE F2MI3 (C2U02) SF570 (5F556)
POS | - INDEX AND SEZTCR €2G08 SF554 G08 | — MISSING SECTOR PULSE | ASB09 SF503
UO6 | + SERVO PROTECT C2GI0 SFSSu S08 | + BYTE COUNTER BIT 16 C2U03 SFSS9A
GI0 | +BRAKE COIL DRIVE B3AlY SF S13 | - INDEX ASDOT (FIALI) SFS03
POT | + BRAKE APPLIED F2M02 ( C2B08) SF570 (SF554) sto | - SEcTor ASBOS SF503
GIl | +BRAKE APPLIED TO SYS |BSAiY4 SF54S
SFSé4 J02 | ~ 0SC LATE E2V07 TP
GO4 | - SEL DEMOD NI F2D09 SF570
Jo6 | - SEL DEMOD N2 F2B(p SF570
GO03 | — SEL DEMOD Qi F2B08 SF570
G02 | - SEL DEMOD @2 F2809 SF570
BI3 | -~ 0SC EARLY E2607 SFS68
Bi2 {4 CTR 5 TP
MO6 | —CTR 4 TP
EC HISTORY DRAWING TITLE
WFEB79] 3715351 AID2 LOGIC 2
11MAR 80 | 375662. | MACH. 4963
PART NO 683962|
CLASSIFICATION
c L IBM -CORP

DRIV WETHAT] GRAmec CONTROLS CONOMION  Iiek Mo Wt resnd a1 8 4,

oooJI TN



SF567

+POSITIVE ZERD CROSSING OUT__ o g32
HEAD CHAN AT A H -G
DOS +HVSUPPLY
Te) ] £ H-H
- 1 - ouTSIDE _acC winDOw 000
RESEY BUCAEY o
5V ©Q07
AGC AMP :
oo prEscrat
Bovo— vi3-A YI3-A  G§I3-A 913~ A 809-A
sa70 AGC_CONTROL 1009 100Q 100Q 100Q 1 270K
(TP) BUFFERED ANALOG
8030-DATA A l
BUFFERED ANALOG VGA
0020_DATA B
AGC REF uiy-8 iy -8 51S-8 si5-d
DOYO- 20X AMP
an BUFFER qj— N N O~ N j
T s TE X 43
LINEAR DATA SIG TRUE 0808
LINEAR DATA_SIG COMP___ o,/
8 ’ l_ ........... GUARD RING ___
B- 4 SEL GAIN ADJUST (DOT) DEMODULATOR
¢ (FSEL DEMOD A (GD2)
- 1 4
b-Dj—~SEL DEMOD B (02)
OP -AMp [AOY NATA_PES o443
130 DEDICATED PES
E-;L‘ ENABLE DATA (J10)
. -ENABLE CATA (J11)
F-F §
*SY +12v
.mt»—I Dlo o——I (1] o—I 800
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SF568

F
coso-2FBURST __l
GREY DVR JUH?ER
S e— D>
GREY CODE N
A TLDO 2F MRITE CLK=>6|z
G130+ ON TRACK 613
1002 3MIF T_REG CLOCK 610
+
1 SERo_vCo IO o031
s 8434'2(19)
~2o
coso-+POS ZERO XING IN GOS , Gr (T
Gouo tENABLE MK DET G o4 _J
o fE-E
OUTSIDE AGC K OET - 2BIT S.R S5 ::?tsr?:c“xﬂg‘"o””
_ -R. +
Doq,uxucos: moAqG) D09 Loeic - BITO U3
-n £ CLOCK CONT S TTOTRYS T 0J09(TP)
L —0J11 (TP)
, -
+ENABLE | ] JE-F
JouoSERVOU SAMPLE Jou
RESET CAPACITOR
JUMPER fA-A
| 7
6—> o RESETCAP g0 (TP)
L +SEL GAIN ADJUST
DECODE 1 :001 ae)
LOGIC 7B8-8
. e
+SEL DEMOD 'B’
G070—0SC EARLY 607 1 0402 (TP)
o 2BITCTR 70-0
HEAD CHANGE
GATE s o
+ MOD 'A!
j:::&: SERVO | fE" DEMOD 'A* 4 co2(rp)
G-G § OR T CTRRUN yc-¢
—pou0sap
+HEAD CHANGE :zz: :::))
GATE DIl :
+
ot o DECREASE FREQ VCO o0c 1p)
J0so—EVEN JO 6 B
—0SC LATE J07
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20-0134 0

BAOS T80832381

AIE2 - SERVO | - INPUT

1

AIE2 - SERVO 1 - OUTPUT

SF569

PIN LINE NAME “AURCE PAGE PIN LINE NAME SYNC PAGE
SFS67 BI1O RESET CAP SFS67 BI2 | +POS ZERO XING £26G0S SF568
8O TRACK REF F2B07 SFS70 D09 | - OUT AGC WINDOW €603 SF556
803 BUFFERED DATA A 82802 SFSS| 807 RESET BUCKET e
002 BUFFERED DATA B 82803 SFSSI 808 LINEAR DATA TRUE TP
DO7 | +SEL GAIN ADJUST ™ | DOb LINEAR DATA COMP TP
G02 | +SEL DEMODE A ™ I 813 DATA PES F2P06 SFS170
JJ2 v 3EL DEMODE 8 1P
D13 DEDICATED PES F2002 SF570 SF568 GI2 2F WRITE CLOCK 82MI0 SF551
JI0 | +ENABLE DATA w | G03 | +SERVO INHIHIT 82U06 SF552
JIl | -ENABLE DATA TP H J13 | +OFF DATA TRACK 2613 SF554
SF568 GOS8 2F BURST B2P1I SF552
GI3 | +ON TRACK C2B12 (F2GI2) SFSS6 (SF370)
GI0 | +SHIFT REG CLOCK D2J09 SF556
GOS | +PCS ZERD XING £2812 SF567
GOM | +ENABLE MARK DETECT n2u13 SF565
D09 | -0CuT AGC WINDOW 2603 SF556
JO4 | +ENABLE SERVO SPL D241V SF565
G607 | -0SC EARLY D2813 SFS56u4
D11 | + HEAD CHANGE GATE D2D13 SF565
J0b | -EVEN F2B03 (C2509) SFST0 (SFS54)
JO7 | - 0SC LATE 02402 SFS6Y l
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| =R e '
280 ns o o - '
I vl b sl INENENEN ¥
: INK =\ 2|3[a| [+noRMAL 3 :
AMP AND HUT
A\l , | cLock pET L PEAK DET AKD{ | Yx VOLTAGE v eI I
oos% v/l VGA Vil T AGC AMP FOLLOMERS SEN(4.TV/TRK) -
4 L - 3ICHOPAMP ; ,é" z
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R AAARA ez ST
1
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SERVO 1 ) I T W \L N N : E |
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T 1 l 3 * P A AN [
- - —-T ( 3 o +CH I
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1 <
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SF570C

ROLD OVER

DETECTS NISSING

+naPS SERVO cLocks |

NO~NITN

no2 . - O MO (TP)
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$20-0131-0

ALD

FORMAT

AIF2 - SERVO 2 - INPUT

AIF2 - SERY0 2 - OUTPUT

SFS7I

PIN LINE NAME SOURCE PAGE PIN LINE NAME SYNC PAGE
SFS70 BO3 | - EVEN £2J06 (C2509) SF568 (SFS54) SFS70 002 | SENSE €2013 SFS67
812 | + noRMAL 02613 SF560 Jou | -BAD AGC caull SF555
809| - SEL G2 D2G02 SF564 : J11 ] HYBRID PES F2G09(DIEI3) SF570 (SF510)
808 | - SEL al D2G03 SF564 ; G13 | ~MISS SERVO CLKS | D2P0& SF562
Bto| - SEL N2 D2J06 SFS64 P02 [ - POWER ON DELAY | D2U09 (C2513) SF563 (SF565)
D09 | - SEL NI D2G o4 SFS6Y4 603 | +COIL CURRENT LOW | €2607 SFS56
DO6| SERVO OUTPUT [ A2DI10 SF527 S10| CURRENT SENSOR | D2B09 SF561
pos| SERVO ouTPut | A2p1t SF527 BO4 | +SERVO CLK S.S. D2G0S SFS6Y
B07| SAMPLE SERVO | E2BOW SF567 D13 | +N/2 D2sI12 SF560
JOS| OE GAIN B3E 14 (DICI3) SF510 . M08 | -N/2 D2012 SF560
D10} -7 VOLTS F2U10 (F2JI0)F2DIEDID | SFSTO(SFS4S) | so2 | +as2 D2J07 SF560
S08| +SEEK D201 1 SF563 4 DIl | ~Q/2 D2B07 SF560
PO6| DATA PES €2813 SFS67 1 sou| SPA A2D09(A2D13) A2B10 (A2B12) | SFS27
Mo2 | + BRAKE APPLIED | D2P0O7 (C2B08) SF563(SFS54) | G12 | +ON TRACK C2B12, E2513, T2D06
S13| +0UT DIRECTION | D2D06 (€2J07) SF562 (SFS56) Uo4 | BASE NPN IN ACT DR CARD
602 | +12 voLTS ESALY (D2502) (BSEIW) | SF545(SF562)
P09 | -POWER GOOD D2M09 SF563
S07| +SEEK COMPLETE | C2PI1 (D2J13) SFSS6 (SFS63)  °
Go9| HYBRID PES F2J11 (DIEID) SF570
POS| - SEL INT 02505 SF563
PO7| +SEL INT D2UoY SFS563
PI1| - DRIVE IN D2507 (C2MI3) SF565 (SF556)
Mi3| - DRIVE oUT D2U07 {C2U02) SF565 (SF556)
S09) +24 VOLT GND BGECI (E6ADD SF545
610]| ~POWER GoOD VC—-1-B SF545 l
i
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DATA CONTROL CARD (B2)

DISK ENCLOSURE (DE)

1.

SERVO CARD 2 (F2)

SFS57

—

SF583 .
[ SAFETY
CIRCUITS L, UNSAFE
>
) SF579 “—[ CONDITIONS
E | FAST svnc READ DETECTIONS
D [<-NRZ DATA DECODE e, _ WRITE DATA
SF579
I ] SF S8l _| R READ DATA
C T IREAD /WRITE] S'F‘SSO\L‘EBZ
A SF,S—-N AMPLIFIERS]_ | READ
vco fRACK
g ::II;EE DATA wRITE L] 05C. : ] SENSING
ENCODING SAMPLE !
D SERVO WRITE : i
SFs8l DRIVERS
READ 5F582 HEAD READ ACTUATOR
READ CLOCK <J ADDRESS —> PREAMPS CoIL :
READ/WRITE DECODES HEAD 3 ACTUATOR DRIVER [ . _ ACCESS
C | tRITE_CLOCK CONTROLS — SELECTION ASSEHBLY CARD L conrous
| WRITE GATE RETURN AND CLOCKS :
A [ DATA SELECT 579 ‘
S80 ; :
B.| oRIvER DEGATE ggf,_ SIDE OF BOARD
L | CONTROL SAMPLE 583 i GATE .
£ e SECTOR 584 i SF576 SFSo!
INDEX
MISS. SCTR PULSE
INTERRUPT
RESET ERROR
||
. 1
I SFS86
INTERRUPT | | HEAD | SERVO SE330
ADDRESS CONTROLS SF586
REGISTER STATUS TRACK 2F
SERVD AND OS'CILsLATOR
SAFETY || 6.5 Hz
1 SECTOR
{} _CONTROL BUS > DETECTION { :IIJENTTI:—
N SF587 CATION
L ~(0-7,P) 10 (__J ] ;
SENSE CYLINDER SERVO
T STATUS ACODRESS CONTROLS
é BYTE LocIc COARSE
L ASSEMBLER ;, SF588 SF589
E : 2F %
X TAG SF586 | |OSALLATOR SERVO
RE! - CONTROLS i~ - CONTROL
GISTER ot (FINE)
AND
. DISK UNIT TAG BUS .| DECODE (— COUNTER
< LOGIC SF586
c | o~2,p) 7 587
588 SF589
A SF585 ! 590
B LOGIC CARD | (C2) LOGIC CARD 2 (D2) SERVO CARD | (E2)
L ' ' :
E CONTROL SAMPLE RECEIVED EC HISTORY - DRAWING TITLE
S 20FEB79 | 375351 DISK CARDS
- : o - MACH ° 4963
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SF576

DISK ENCLOSURE CONTROLS

THE FOLLOWING CIRCUITS ARE CONTAINED IN THE DE: READ/
WRITE SELECTION CIRCUITS FOR WRITE DRIVERS AND READ

PRE-AMPLIFIERS, HEAD SELECTION LCGIC, AND DETECTION FOR YRITE MODE
UNSAFE LOGIC.
READMWRITE SELECTION
_NRITE GATE WRITE
READ AND WRITE MODE SELECTION 1S CONTROLLED BY THE A CURRENT 603 —
‘CENTER TAP’ LINE; THIS LINE IS CONNECTED TO THE WRITE (L NOT WRITE BLOCK s o CENTER HEAD
DRIVERS AND THE READ PRE-AMPLIFIERS. [ JOb (TP) : TAPS
iN THE WRITE MODE, THE ‘CENTER TAP’ LINE IS RAISED TO A ‘ CENTER TAP CONTROL
POSITIVE-VOLTAGE LEVEL, AND, WHEN ‘WRITE GATE® AND
NOT WRITE BLOCK' ARE APPLIED, WRITE CURRENT 1S FED CURRENT DEFINING
THROUGH THE HEAD. SINK
CENTER TAP CONTROL
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 HEAD SELECT HEAD OUTPUT LINES SELECTED
LEVEL. CODE SELECTED | CHIP SELECTS  HEAD SELECTS
(FROM SYSTEM) 1[2[3[a]5] Ale
MCVING HEADS:
POSITION OF HEAD WITH NO POWER ACTUATOR ARM ) 00000 0 10000 o o
. R ATA HE 00001 1 10000 1 o
HOME POSITION OR CYLINDER 000 (SX)READ/WRITE DATA HEADS 00010 2 10000 0 1
AFTER SUCCESSFULL POWER-UP 00011 3 10000 11
00100 n 0otro000 0o o
BEHIND HOME REGION OF 16 TRACKS 60101 5 01000 1 0
00110 6 010600 o 1
OUTER CYLINDER (TRACK 359) 00111 7 01000 11
01000 8 00100 o o
READ /WRITE 01001 9 00100 1 0
DATA HEAD 01010 10 00100 0o 1
o101 1me 00100 11
DATA AREA FIXED HEADS:
BASE 10000 0 00010 [ ]
CASTING RY 10001 1 00010 10
. SERVO SURFACE 10010 2 ooo0t10 0 1
10011 3 00010 1
DRIVE BELT _ 10100 4 00001 o o
. SPINDLE 10101 5 00001 1 4]
HEAD SELECTION LOGIC . 10110 8 60001 o 1
SERVO HEAD PULLEY 10111 7 00001 1
HEADS ARE SELECTED BY A 5B1T SELECTION CODE PROVIDED
BY THE SYSTEM. THIS CODE, HELD IN A REGISTER IN THE DSD, . *NO PHYSICAL HEAD 11 EXISTS BUT A HEAD v oe o,
1S CONVERTED INTO CONTROL SICNALS THAT SELECT COR- " POSITION 11 IS A SPARE INPUT ON THE DSD :
RESPONDING COMBINATIONS OF MOVING AND FIXED HEADS. ACTUATOR. THE CODE FOR HEAD 1118
. . FORCED WHEN AN ‘UNSAFE’ CONDITION IS
THE MAXIMUM NUMBER OF HEADS FOR WHICH SELECTION IS . DETECTED.
PROVIDED IN DES WITH FIXED HEADS, IS TEN MOVING HEADS
WITH EIGHT FIXED HEADS. S
IN DES WITH MOVING HEADS ONLY, THE MAXIMUM FOR WHICH ) F
SELECTION IS PROVIDED IS 11 MOVING HEADS. EC HISTORY DRAWING TITLE 5
4 20FEB79| 375351 DISK ENCLOSURE 7
HEAD SELECTION DECODE -
MACH 4963 6
THE SYSTEM CODES FOR SELECTION OF THE APPROPRIATE : :
HEADS ARE GIVEN IN THE TABLE. PART NO 6839633
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POWER ON LOGIC SEQUENCE TIMING
‘SHITCH ON

DC POWER FROM SYSTEM — Y T X

. D2 PO7 '+ BRAKE APPLIED’ i

——BRAKE IS RELEASED

BRAKE MECHANICAL ACTION Saaad—¢

F2 GID '- POWER GOOD’ ——ry § $
F2 PO2 '-POD’ ——tl :‘—I ~20 SECS 4
NO 713t OUT '+ CRT 4* IN SYNC 4f Y
D2 S06 '~KICK SS* (10 MSEC)— 3 mar i
D2 GO7'+CRT 5' IN SYNC % g
D2 DI '+ SEEK' 4 = -
02 JI3 '~ SEEK COMPLETE' —f T T —
D2 Ull *+BEHIND HOME' ———( f 3
D2 PID '+ HOME' 4 5
D2 MO7 ‘- READY? —% ]
€2 DN6 '~ INTERRUPT' —rf {

D2 S03 'HV TEST PT* — —

NOTE : THIS CHART INDICATES THE CORRECT SEQGUENCE OF EVENTS. ACTUAL

TIMES AND WAVE FORMS WILL VARY FROM SYSTEM YO SYSTEM,

POWER ON LOGIC SEQUENCE

1. AC AND DC POWER ARE APPLIED TO THE DSD.

2. ‘BRAKE APPLIED’ REMAiS 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 VOLT-
AGES ARE WITHIN TOLERANCE.

4.°-POD’ BECOMES ACTIVE FOR APPROXIMATELY 20 SECONDS TO
ALLOW THE DISK SPEED TO STAB!LIZE AT 3125 RPM.

5. ‘CTR 4° COMES INTO SYNCHRONIZATION AFTER ‘—POD TIMES
OUT’ AND FIRES THE ‘KICK SS’. IF ‘CTR 4’ FAILS 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 §
SECONDS,

6. ‘—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,

8. ‘+ SEEK’ IS RAISED WITH THE 'KICK SS’ CYCLE AND IS LOWERED
WHEN THE ACTUATOR COMES TO REST.

. ‘— SEEK COMPLETE' INITIATES A ‘RECALIBRATE’ CYCLE,

10. AT THE COMPLETION OF THE RECALIBRATE CYCLE "HOME’
AND ‘READY’ BECOME ACTIVE AND AN INTERRUPT IS RAISED,

11. DURING THIS RECALIBRATE CYCLE, '"HANDOVER VFLOCITY
(HV)* IS CALIBRATED. THIS IS AN ANALOG VOLTAGE THAT
SHOULD SET TO A SIMILAR LEVEL EACH TIME THE DSD IS
POWERED UP. THIS LEVEL WILL HCWEVER VARY FROM DSD
TO DSD. .
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DATA CONTROL (B2 CARD)
INTRODUCTION

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 WITH THE SYSTEM DIRECT-
LY, FOR THE TRANSFER OF DATA 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 SF581)

o WRITE SAFETY DETECTION (PAGE SF583)

o DISK ENCLOSURE CONTROLS (PAGE SF576)

o 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:

‘+ DATA SELECT GATED’ (GENERATED ON LOGIC 1,C2 CARD)

‘+ WRITE SELECT’

‘+ READ SELECT’

+ DATA SELECT GATED

THIS SIGNAL GATES THE FOLLOWING SIGNALS TO THE SYSTEM
WHEN IT IS APPLIED TO THE LINE DRIVER CIRCUITS:

= ‘“1F WRITE CLOCK' (CARD PIN B2U11)

* “1F READ CLOCK' (CARD PIN B2U07)

* ‘NRZ DATA (CARD PIN B2S07)

A FURTHER DRIVER (IN THE WRITE LINE DRIVER), USED ONLY AS
AN MST TO VTL LEVEL CONVERTER, PROVIDES UNGATED “1F
WRITE CLOCK' SIGNALS TO OTHER CARDS IN THE DSD (DATA
STORE).

+READ SELECT

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

+WRITE SELECT

OPERATIONS EFFECTED WHEN ‘+ WRITE SELECT’ IS ACTIVATED ARE
DESCRIBED IN “WRITE DATA”, ON PAGE SF581.
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DATA CONTROL {B2 CARD) (CONTINUED)
READ DATA
CIRCUIT DESCRIPTION

DATA READ FROM THE D:SKS CAUSE EACH SELECTED HEAD TO GIVE
ANALOG OUTPUT SIGNALS OF LESS THAN 1 MILLIVOLT. THESE
SIGNALS ARE AMPLIFIED AND DIFFERENTIATED SO THAT CORRES-
PONDING DIGITAL DATA CAN 35 PRODUCED TO SE USED BY THE
SYSTEM.

THE DATA SIGNALS FROM THE MOVING AND FIXED HE£DS ARE
AMPLIFIED AND ROUTED THROUGH A LOW-PASS FILTER TO A
VARIABLE-GAIN AMPLIFIER {VGA) AND TO THE SERVO CONTROL
CIRCUIT. TWO AC-COUPLED INPUTS ARE APPLIED TO THE VGA;
BOTH PRODUCE DIFFERENTIAL AC CLHRENTS IN THE VGA, ONE
OF THESE INPUTS IS SET WITH RESPECT TO A REFERENCE VOLT-
AGE AND THE OTHER HAS A GAIN CONTROL VOLTAGE APPLIED
TOIT. 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
WITH SAIN, CCMPENSATING GATES, CONTROLLED BY THE SAME
REFERENCE AND GAIN CONTROL VOLTAGE AS THE INPUT CIRCUIT,
ARE CONNECTED INTO THE OUTPUT CIRCUIT.

THe SIGNAL VOLTAGES AT THE OUTPUT OF THE VGA ARE APPLIED
TO A LINEAR GAIN AMPLIFIER THAT HAS A GAIN OF APPROXI- '{
MATELY TEN. THE OUTPUT OF THE LINEAR GAIN AMPLIFIZR IS ol
APPLIED TO A DATA DETECTOR, AND TO AN AMPLITUDE L 2TECTOR
AND HOLD CiRCUIT THAT PRODUCES THE GAIN CONTROL VOLTAGE.

NCTE: DURING WRITE OPERATICNS (SEE “WRITE DATA"), VGA
FORMS A ‘SQUELCH’ CIRCUIT THAT ELIMINATES LARGE TRAN-
SIENTS IN THE INPUT OF THE DATA CHANNEL, PARTICULARLY
DURING TURN-ON AND TURN-OFF TIMES.

THE DATA DETECTOR CIRCUIT EXTRACTS FROM THE ANALOG
SIGNAL TIMING INFORMATION CONTAINED IN THE SIGNAL PEAKS.
THIS TIMING INFORMATION IS PROCESSED IN THE VOLTAGE-
CONTROLLED OSCILLATOR (VCO) SYNC CONTROL, PHASE DIS-
CRIMINATOR AND MFM DECODES CIRCUITS, DESCRIBED LATER.

AMFLITUDE DETECTOR AND HOLD CIRCUIT

TWO REFERENCE LEVELS (A AND B) 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-
TIVELY. LOW-CURRENT SIGNAL PULSES DISCHARGE THE CAPACH-
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 TWO REFERENCE 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 READ CHANNEL.
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DATA CONTROL (CONTINUED)
DATA CONTROL SAMPLE SERVO CONTROL

WHEN DATA IS BEING READ, THE VOLTAGE CONTROLLED OSCILLA-
TOR (VCO) IS SYNCHRONIZED, IN FREQUENCY AND FHASE, WITH
THE RECORDED DATA.

HOWEVER, DURING THE SERVO SAMPLE TIME THE VCO IS SYN-
CHRONIZED WITH 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,(ON THE SERVO CARD)
DETECTS A TIMING REFERENCE MARK IN'THE ANALOG SIGNAL,
AND FROM IT PRODUCES THE '+ SERVO VCO INRHIBIT’ SIGNAL.

THE *+ SERVO VCO INHIBIT’ SIGNAL SETS THE LATCH THE QUTPUT
OF WHICH GOES POSITIVE. THIS GATES OFF DATA INPUTS TO THE
PHASE DISCRIMINATOR AND THUS PREVENTS ‘—INCREASE 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

NOTE: "PRE-COMPENSATION’, MENTIONED IN THE FOLLOWING
TEXT, IS A DISTORTION OF MFM (MODIFIED FREQUENCY MODU-
LATION) ENCODED 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 PRE-COMPENSATION TIMING
VIA THE VTL TC MST CONVERTER AND INVERTER. ‘2F WRITE
CLOCK’ IS DIVIDED BY 2 IN THE -2 AC TRIGGER AND APPLIED TO
THE PRE-COMPENSATION TIMING CIRCUIT AS “1F°. WHEN ‘WRITE
SELECT' IS ACTIVE, ‘1F' IS GATED INTO THE PRE-COMPENSATION
CIRCUIT WHICH THEN PRODUCES "2F EARLY", '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 RESPECTIVELY + AND -9
NANOSECONDS FROM ‘2F ON TIME'.

THE 1F SIGNAL IS ALSO APPLIED TO THE MFM ENCCDER IN WHICH

IT IS ANDED WITH THE “2F EARLY’ OUTPUT OF THE PRE-COMPENSA-

TION 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 APPLIED TO THE MFM ENCODER.
THE MFM ENCODER PRNDUCES MFM-CODED DATA (A TRAIN OF
PULSES EACH OF APPROXIMATELY 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 EARLY' TO ADD
PRE-COMPENSATION TO THE ENCODED DATA.

THE MFM ENCODER OUTPUT IS ALSO APPLIED TO THE DATA
SEPARATOR CIRCUIT WHICH READS BACK THE WRITTEN DATA
DURING AWRITE OPERATION.

THE *+ WRITE DC’ CONTROL LINE IS USED ONLY DURING MANU-
FACTURING TESTS.
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SF582

GZF READ CLOCK
VOLTAGE CONTROLLED OSCILLATOR {VCO) CONTROL DATA
LATCH
THE VCO AND ASSOCIATED CONTROL CIRCUIT FORM A PHASE- DATA SS (TP)
LOCKED LOOP THAT TRACKS THE FREQUENCY AND AVERAGE vio O
PHASE OF THE READ INPUT DATA SIGNAL, AND CORRECTS FOR
ANY DRIFT IN THESE SIGNAL COMPONENTS, .
CIRCUIT OPERATION READ SELECT veo
: J20= 16.5 MHz
THE 2F READ CLOCK APPLIED TO THE ‘DATA LATCH’ IS COMPARED uoe RYO_VCO INHIBIT SFS908 (2F)
WITH THE ‘DATA SS (SINGLE SHOT)' FOR COINCIDENCE. |F THE IF_WRITE CLOCK DATA SERVO 2F BURST
‘DATA SS’ PULSE IS COMPLETED BEFORE THE END OF THE COR- ; Hile, . —QOrll
RESPONDING ‘DATA LATCH" PULSE, AN ‘~INCREASE LINE’ IS ACTI- ; SFs81
VATED. IF THE ‘DATA S§’ PULSE IS COMPLETCD AFTER THE END
OF THE CORRESPONDING ‘DATA LATCH' PULSE, A ‘~DECREASE OPERATION EXTENT
LINE’ IS ACTIVATED, THE COMBINED OUTPUT (AN ANALOG CON- :
TROL VOLTAGE} IS APPLIED TO THE VCO TO RESTORE THE COR- . sov PO INTERNAL FAST SYNC FAST SYNC
RECT COINCIDENCE OF THE ‘DATA LATCH' PULSES WITH THE uos (TP~ LOGIC ,
‘DATA SS’ PULSE FAST SYNC HIGH CURRENT
. 5020 Quoe
,, (FROM SYSTEM) {TP)
RELATIVELY LARGE DISCONTINUITIES OF THE DATA SIGNAL CAN . SFSI10
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 § MFM
TO READING, THE VCO CONTROL CIRCUIT IS SWITCHED MOMEN. : DECODER +NRZ ~coq
TARILY TO THE ‘FAST SYNCHRONIZATION’ STATE. . GSF STANDARDIZED DATA 3FSI0
DURING FAST SYNCHRONIZATION THE VCO OPERATES SIMILARLY
TO THE MANNER DESCRIBED FORMERLY, EXCEPT THAT THE I ) CARD B 2
SIGNALS INVOLVED ARE MUCH 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 VCO CONTROL LATCH, THE OUT-
PUT OF WHICH CUTS OFF THE DATA APPLIED TO THE PHASE : VCO CONTROL DIAGRAM
DISCRIMINATOR AND DATA DECODER PART OF THE VCO. THE ,
VCO IS STOPPED DURING THIS TIME BY A 2F CLOCK PULSE.
DATA INPUT(UOW) | | ! 11 I
THE CIRCUIT IS RESET BY THE END OF THE ‘INHISIT S§’ PULSE ] T |
AND THE DATA PULSES, THE VCO IS THEN RESTARTED SO THAT A B
THE DATA PULSES AND THE VCO QUTPUT ARE SYNCHRONIZED. +DATA S5 (U10) I I ,I - r—-l‘—
WHEN THE DSD IS NOT UNDER THE CONTROL OF THE USING 2F CLOCK (DO%) W_J_I_f’—L_I——l__'L_f
SYSTEM, THE VCO IS SYNCHRONIZED WITH THE WRITE CLOCK, __
~ DATA LATCH B L LI
1Y |
- T ~INCREASE LINE(SI) : U——u
¢ ! 1 EC HISTORY DRAWING TITLE
4 y
~ DECREASE LINE(SI2) TBIT CELL : X L ZOFEBTH 375351 AlB2 VCO CONTROL S
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THIS IS A SIMPLIFIED TIMING DIAGRAM. OSCILLATOR LATE AND c CLASSIFICATION 8
EARLY PULSES DO NOT OCCUR ON CONSECUTIVE SERVO CLOCK ' . IBM CORP 2
PULSES.
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WRITE SAFETY DETECTION

GENERAL

WRITE SAFETY DETECTION CIRCUITS ON THE DATA CHANNEL CARD
CHECK OPERATIONS OF THE DSD THAT COULD AFFECT DATA WRIT-
TEN ON THE DISKS OR DATA BEING WRITTEN.

THESE CIRCUITS CHECK FOR THE FOLLOWING UNSAFE CONDIT.UNS:

* NO TRANSITIONS — THAT IS, FAILURE OF WRITE DRIVERS TO
SWITCH CURRENT IN A HEAD IN WRITE MODE.

* HEAD GROUNDED — THIS CAUSES EXCZ. SIVE CURRENT IN THE
CENTER-TAP LINE. ’

© MULTI-CHIP SELECTION — THIS CAUSES EXCESSIVE CURRENT IN
THE PCSITIVE POWER SUPPLY TO THE DE CIRCUITS.

* SERVO UNSAFE — LOGICAL OR ANALOG UNSAFE CONDITIONS
EXTERNAL TO THE DATA CHANNEL.

* WRITE CURRENT WHEN NOT WRITING.

EACH OF THE FIRST FOUR UNSAFE CONDITIONS LISTED ABOVE
CAUSES A LATCH TO BE SET IN THE SAFETY CONDITION LATCHES.

THE LATCH OUTPUTS ARE ORED AND THE OUTPUT OF THE OR IS
DOT ORED WITH “+ SSRVO UNSAFE’ TO PRODUCE THE LINE ‘+ DATA
UNSAFE".

NO TRANSITIONS

NORMALLY, WHEN THE CURRENT IN A HEAD IS REVERSED DURING
A WRITE OPERATION, VOLTAGE SPIKES ARE PRODUCED IN THE
HEAD WINDING. IF THESE SPIKES ARE MISSING, (THAT IS, NO
TRANSITIONS OCCUR) EITHER THE HEAD, OR THE WRITE DRIVER
HAS FAILED.

THE VOLTAGE DUE TO THIS FAILURE ANDED WITH "~WRITE GATE’
PRODUCES THE ‘— NO TRANSITICNS DURING WRITING'® SIGNAL.
THIS SIGNAL SETS THE APPROPRIATE SAFETY CONDITION LATCH.

HEAD GROUNDED

A HEAD-TO-GROUND SHORT CIRCUIT CAN CAUSE CURRENT IN THE
CENTER-TAP LINE TO EXCEED THE THRESHOL D SET IN THE ASSOCI-
ATED CURRENT THRESHOLD SENSE CIRCUIT; THEN A "HEAD
GROUNDED’ ERROR SIGNAL IS PRODUCED.

MULTI-CHIP SELECTION )

IF CURRENT IN THE POSITIVE SUPPLY TO THE DE EXCEEDS THE

THRESHOLD SET IN THE ASSOCIATED CURRENT THRESHOLD SENSE
CIRCUIT, A MULTI-CHIP SELECTION' ERROR SIGNAL IS PRODUCED.
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READ DATA SEPARATION

DATA FROM THE DATA DETECTOR CONSISTS OF A TRAIN OF PULSES

THAT CONTAIN TIMING INFORMATION 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 ‘15 AND 0S”: 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 FOLLOWS A “1°BIT. IN THIS CASE, NO
‘1’ BIT IS TRANSMITTED DURING THE 1F CLOCK CYCLE.)

NOTE: IN THE FOLLOWING DESCRIPTION IT ASSUMED THAT THE
PHASE LOCKED LOOP IS 'LOCKED’ TO THE AVERAGE PHASE AND
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 THE SINGLE SHOT CIRCUIT. THE SINGLE SHOT CIRCUIT .
FORMS PART OF THE DISCRIMINATOR 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 ‘1F’ SIGNAL FROM THE AC TRIGGER.
WHEN THESE THREE INPUTS ARE SATISFIED, THE OUTPUT OF THE
AND CIRCUIT SETS THE ‘1'S' LATCH; THIS LATCH PROVIDES AN OUT-
FUT WHEN A “1’ IS DETECTED. THE OUTPUT OF THE ‘1'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 1F THAT THE TRIGGER PRODUCES CORRESPONDS TO
THE TIMING OF BIT CELLS DURING FAST SYNCHRONIZATION.

PULSE POSITION UNCERTAIN
BECAUSE OF BIT SHIFT

INPUT DATA — ¢ Wala |

\0 INFERRED ZERO !

DATA SS AT uno(m-‘—f—‘ a7
beLavep 2 F S\
DATA LATCH o r
STANDARDIZED OUTPUT \ |

DATA AT PI3 (TP)

IF FROM AC TRIGGER 7
(READ CLOCK) H
AND OUTPUT — v

SF 584

OSCILLATOR EARLY AND OSCILLATOR
ILATE SIGNALS KEEP CLOCK IN PLACE
WITH DATA

/

FAST SYNC ] (TP) — DATA SINGLE SHOT
TEST DATA INPUT— TP-208] vCO ' Ss /
SYNC ]
+ GATE DATA INPUT— TP 283 CONTROL[] uio s02
PHASE INITIALIZ]
R LoGIc LOCKED |2Fclock| ING
b Loor LOGIC
s
GATE . |DATA DETECTS COINCIDENCE OF
o |LATCH END OF SINGLE SHOT AND
M3 gl - RESET OF LATCH
INHIBIT —TP ——2 .
DATA s s
-
s OUTPUT
DELAY 2F CLoCK] A : LATCH P13 o (TP)— STANDARDIZED DATA
1F] R| LATCH R
DELAY READ CLOCK TO S¥STEM V07
AC
TRIGGER |— + A TO SYSTEM S07
DECODE NRZ DATA TO S\
+ SERVO _VCO INHIBIT UO6
SF 589
; EC HISTORY DRAWING TITLE
20 FEBTY 375351 | AIB2 READ DATA
11 MAR 80 | 375662 MACH 44963

——100nS — -—‘——\l\— OUTPUT LATCH

NOTE:

THE CODING SHGOWN IS OF A'O0IPATTERN. THE'0Q*

BEFORE THE ‘1’ 1S INFERRED.
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SF585A

LOGIC 1 CARD (C2) SEEK CONTROL | DES'D ADDRESS | WRAP BACK SENSE DIAG SENSE | DIAG SENSE 2 DIAG SENSE 3
INTERRUPT SENSE CYCLE TAG [ 001 010 ol 100 100 e "
SENSE COMMAND CYCLE AFTER A POWER-UP BuS
0 | RecaL 128 FIXED HD NOT SEL | ON TRACK BEHIND HOME NOT SHIFT
NOTE: THE NUMBERS QUOTED IN THE CIRCLES REFER TO THEIR 1 F -
CORRESPONDING NUMBERS SHOWN 1y ware i EFER TO THI IX HD SEL 64 BRAKE APPLIED LIN REG N&EV_|MISSING CKS+2 |NOT OFF TRK WRITE
2 | HEAD SEL 8 32 TRACK UNAVAIL MISG IND & SECT [ NOT MISG CK ERR LTH| INSIDE AGC WINDOW

THE FOLLOWING USER SYSTEM-TO-DSD SENSE STATUS SEQUENCE 3 HEAD SEL 4 16 COMMAND ERROR OUT DIRECTION COIL | LOw —-AGC FREEZE
OCCURS AFTER AN INTERRUPT (D) : Y HEAD SEL 2 8 UNSAFE NOT ORIVE QUT | MISS SERVO SIG | DEMODS PULSING
1. TAG CODE 100 (TAG 4) (D) IS SET BY THE SYSTEM, S | HEAD SEL | Y SEEK_INCPLT NOT DRIVE IN _ | OFF DATA TRACK NOT READ WRITE
2. AFTER A DELAY OF 100 NANOSECONDS, ‘CONTROL SAMPLE’ Q) 6 2 HOME TAG ERROR NOT MISSING PES NOT SERVO PROT WR

ISSET. 7 | CYLINDER SEL I NOT READY VEL PROFILE ERR | CTR 5 IN SYNC ILLEGAL MOVE
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 @ 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".

TIMING DIAGRAM . INTERRUPT

SEQUENCE AFTERA DSD INTERRUPT

NOTE: THE TIMINGS SHOWN ARE
AT THE DSD PIN LOCATIONS
T =100 nS MINIMUM
Ta=1 uS MINIMUM
Tb= 500 nS MINIMUM
Tc=0 nS MINIMUM
30 nS MAXIMUM

2.

Y

Y,

S.

6.

7.

TAG BUS VALID

CONTROL SAMPLE

TAG LINES READ

L ]
CONTROL BUS

CONTROL SAMPLE RECEIVED

CONTROL BUS READ

DSD INTERRUPT TO USING MACHINE

TAG DECODE TAG 100 (TAG 4)
SENSE CYCLE TAGI00 (TAGY)
CONTROL BUS

-390 L ALD

ASTROCLOTI NeseY 3

1 Sy < 1 R
LI i
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3 R
s R
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RECAL ADDRESS . .
MOY4 BUS BIT 0 DECODE SeE . BUS BIT 0O Moy
BUS BIT | STATU
P02 CHART FUNNEL BUS BIT 1 P02
MO3 BUS BIT 2 CYLINDER FOR DATA BUS BIT 2 M03
BUS BIT 3 ADDRESS SF585 BIT 3
M2 REG aus MO2
Mos —ouys BIT U 9 BITS BUS BIT 4
pos —BUS BIT 5 BUSBITS
pos _BUS BIT 6 BUSBIT 6
BUS BIT 7
16 BUSBIT 7 o
BUS P BIT . ——] pEecooe
POY [
SEE
— g [
- PC
J13 DATA SELECT 1 gé:‘;gg PG }———-~ POy
P07 —TAG BIT O ]
—TAG BIT |
MO7 MOVING HEAD | SEL
—TAG BIT 2 || MI2
no? CONTROL SAMPLE HEAD HEAD SELECT | pp
609 REG HEAD SELECT2
5 BITS | HEAD SELECT Y4
L HEAD SELECTS8 . . / SFS8l
| FIXED HEAD 509
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AG 010 A ~CONTROL SAMPLE REC'D oo
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SF%86

+ SEEK on

mi2 —SET_SEEK ™ 33

&) -
SEEK COMPLETE 5

Sou = SHIET A \

SES87 +LIN REGIQN |
Jou = NO FIXED HEAD |

LoGIC2

WRITE CLOCK 1S DIVIDED BY 16 BY COUNTERS. COUNTER 4 OUTPUT
S THE SAME FREQUENCY AS THE SERVO CLOCK SS. COUNTER 5 1S
USED TO DISTINGUISH BE TWEEN NORMAL AND QUADRATURE CELLS
CORRESPONDING TO ALTERNATE SERVO CLOCK PULSES.

COUNTER 4 AND 5 OUTPUTS ARE DECODED INTO 4 OUTPUTS CORRES
PONDING TO THE N1, N2 AND 01, Q2. ANY OUT OF SYNC CONDITION
WILL BE SIGNALLED TO THE OSCILLATOR BY THE "OSCILLATOR
EARLY' On ‘LATE’ LINES TO FORCE A FREQUENCY SHIFT TO SBRING
THE WRITE CLOCK BACK INTO SYNCHRONISM.

+ ENABLE SERVO 5AMPLE Ji0
ENABLE MARK DETECT

—=a V')

RElAL 609

+ BYTE CNT B:iT 16 598

+SERVO FROTECT g0

THE SYNC DETECTOR PROVIDES PROTECTION FOR ANY GROSS vo9 ~POWER ON DELAY
TIAING ERRORS. ’

a4
o l -

MISTING CLOCK PIJLSES ARE FED TO A 1BIT SHIFT REG AND DECOOE -

TO LCOK FOR INDEX AND SECTOR PULSES.

HANDOVER VELOCITY CALIBRATION IS USED AFTER POWER UP TO A -~ INDEX
PROVIDE AN OFFSET VOLTAGE TO THE “DESIRED VELOTITY™
VOLTAGE. THE REQUIRED OFFSET IS GENERATED BY PRESETTING
THE COUNTER AT THE START OF HVC TO 7 AND CHECKING VELOCITY
OVER 2 TRACKS. IF VELOCITY IS 1.9ms PER TRACK THE COUNTER 1S
DECREMENYED BY 1 AND THE CYCLE REPEATED UMTIL THE TIMEIS

. 1.9 ma'TRACK OR UNTIL THE COUNTER HAS REACHED 0 WHEN
ALLOW HVC IS RESET.

si13

PROFILE GAIN VOLTAGE IS RECALIBRATED IN A SIMILAR METHOD
EXCEPT THAT THE COUNTER 1S RESET TO ZERO AND INCREMENTS UP
UNTIL ¢ VEL - PROF DROPS OR THE COUNTER IS FULL. ' COUNTER A -SECTOR
FULL" PREVENTS THE COUNTER RESETTING TO ZERO IF ITS MAX-

IMUM COUNT IS EXCEEDED. RECALIBRATION ONLY TAKES PLACE
ON COMMAND FROM THE SYSTEM.

Si0

DECODE

SHIFT REG F——o%
- 3 -

LJ

G0oS

Go? + COUNTER S IN SYNC DECODE
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PHASE LOCKED OSCILLATOR (PLO) LOOP ! '_t COUJUNTER 5'TP —~COUNTER 4 TP
THE PLO IS SYNCHRONIZED IN PHASE AND FREQUENCY BY THE
SERVO SIGNAL CLOCK PULSES AS FOLLOWS: JCOUNTER 5
IN SYNC'
THE VOLTAGE CONTROLLED OSCILLATOR {VCO) RUNS AT APPROXI- BI2 M06 607
IATELY 16.5 MHz. THE OUTPUT 2F IS DIVIDED BY 2 TO GIVE “1F t—- — ——— — — — ——gk — r — ——— — — — —— —
WRITE CLOCK". l -ﬁ l —" r ]
*{F WRITE CLOCK’ DRIVESA 5 BIT COUNTER; '‘COUNTER 4° OUTPUT l l I
S 1/16TH OF THE PLO FREQUENCY. THE 'SERVO GLOCK' PULSES J0S 5 | ] 813, OSCILLATOR '-”L#E;’_ 'l | IF WRITE
TRIGGER A SINGLE SHOT (+ SERVO CLOCK SS - 280 nS). o | CLOCK!
n || counen ™ | COMPARATOR l I veo |gp bF .2
FOR THE PLO TOBE IN SYNCHRONIZATION THE TR*'LING EDGE 3 I I IHlO _L-—)__UIZ
OF THE SERVO CLOCK SS MUST COINCIDE ¥:1TH THE MID-POINT 2
OF THE NEGATIVE LEVEL OF THE 'COUNTER 4’ SIGNAL . POWER ON DELAY lU09 - J02 4 OSCILLATOR EA“UL\}G“ i | “
A COMPARATIVE CIRCUIT ON THE LOGIC 2 (D2) CARD LOOKS FOR IGOS r l l ‘ l
THIS COINCIDENCE AND PROVIDES AN OUTPUT OF OSCiLLATOR o2 ' '
EARLY OR LATE TO THE VCO TO CORRECT ANY MISALIGNMENT. SRl | o _E2l L __ _82}
DURING NORMAL SYNCHROMNOUS OPERATION, NARROW OSCILLATOR -
LATE AND OSCILLATOR EARLY SIGNALS ARE PRODUCED CONTINU-
OUSLY AS SHOWN IN THE TIMING DIAGRAM. [——_— —_] I'_ -_— ——_‘
THE PLO IS USED BY THE USING SYSTEM TO SERIALIZE WRITE | l | | 'SERVO
DATA. l Dloéf DOb gou | CLOCK!
DEDICATED | DETECTED SERVO SRR Ii
SERVO SIGNAL 1 cerecron
l PREAMPLIFIER | | |
O+
| o |00 :
| DISK ENCLOSURE |
. Lo L F2
PLO DIAGRAM
a i a i i
DETECTED | [ ! ' 1
SERVO i ! ' : :
SIGNAL . !
) ) ) ]
] ] ] ] 1
SERVO CLOCK SS I L J‘} r"1l ﬂ
| S
COUNTER &' L_:_r S | LT 1 I
COUNTER §' L —— T EC HISTORY DRAWING TITLE
] ] 1 ] .
(0} 7
OSCILLATOR LATE ! ! ! 20 FEBT9] 375351 AID2 PLO
MACH 49613
OSCILLATOR EARLY —— L |
\F WRITE CLOCK MUUAMANAVIATAR AR A AR AT PART NO 6839648
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SERVO CONTROL E2 SERVO 1
SERVO MARKER FIELD

THE SERVO MARKER FIELD CONTAINS A PATTERN SEQUENCE OF
POSITIVE ZERO CROSSINGS (9) (POSITIVE-GOING PULSES THAT PASS
THROUGH 0 {ZERO) VOLTS) THAT SYNCHRONIZE THE DEMODULATOR
VIAVEFORMS "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 ‘DATA SURFACE LINEAR’ (1) CONTROLS
THE AUTOMATIC GAIN CONTROL (AGC) LOOP SO THAT THE LOOP
COMPENSATES FOR CHANGES DUE TQ:

* HEAD-TO-DISK SURFACE VARIATIONS.

* SURFACE CHANGES.

¢ TRACK LOCATION VARIATIONS THAT OCCUR BECAUSE OF DIFFER-
ENCES IN LINEAR SPEED BETWEEN INNER TRACKS AND OUTER
TRACKS, AND, THUS, COUPLING BETWEEN HEAD AND DISK
SURFACE.

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

THE “SELECT GAIN ADJUST’ SIGNAL (2) IS ACTIVE THROUGHOUT THE
SERVO GAIN FIELD. THIS CAUSES THE DEMODULATOR TO GIVE AN
OUTPUT THAT IS ASYNCHRONOUSLY RECTIFIED AND THEN APPLIED
TO THE AGC LOOP. THE AGC LOOP INVERTS THE DEMODULATOR
OQUTPUT AND SUBTRACTS IT FROM THE ‘TRACK REFERENCE SIGNAL®
(3). 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 LEVEL REQUIRED FOR
THE PARTICULAR SECTOR IF EITHER ‘ENABLE SERVO SAMPLE' (4; IS
ACTIVE, OR IF "ENABLE SERVO SAMPLE’ (4) AND 'HEAD CHANGE
GATE' (5) ARE ACTIVE ‘ENABLE SERVO SAMPLE’ (4), WHICH 1S 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 AGC VOLTAGE IS EITHER TOO SMALL, OR ABSENT COMPLETE-
LY, AN AGC DETECTOR CAUSES THE AMPLIFIER TO GIVE AN 'OUT-
SIDE AGC WINDOW' QUTPUT SIGNAL (6). WHICH 1S INDICATED A ‘TAG
11 (THAT IS, TAG 7) DIAGNOSTIC DATA.

THE GAIN STORE CAPACITOR €2 IS RESET AFTER THE END OF THE
SERVO GAIN FIELD, WHEN THE “-RESET CAPACITOR’ SIGNAL (7)
IS ACTIVATED.

®|0s 780821201 ALD DRAWInG FORmAY asraeciLore oot  mme ascee

SERVO ERROR FIELD

THE SERVO ERROR FIELD IS4.5 BYTES OF 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 CN TRACK TO READ OR
WRITE DATA IN THE PARTICULAR SECTOR.

BEFORE THE SERVO ERROR FIELD OF A PARTICULAR SECTOR IS
ENTERED, THE ERROR CAPACITOR C1ISRESET BY "RESET CAPAC-
ITOR® APPLIED TO IT THROUGH THE CIRCWUIT: THEREFORE, NO
VOLTAGE IS ACROSS C1. THUS THE ‘DATA 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 AN ‘ERROR SAMPLE’ SIGNAL. THE ‘ERROR
SAMPLE’ 1S SYNCHRONOUSLY RECTIFIED BY "SELECT DEMOD A’
AND ‘SELECT DEMOD 8* SYNCHRONIZED TO THE LINEAR SIGNAL
ZERO CROSSINGS. THE RECTIFIED SAMPLE SIGNAL IS APPLIED
TO THE ERROR CAPACITOR C1, CHARGING C1, OVER THE PERIOD
OF THE SERVO ERROR FIE LD, TO A LEVEL THAT CORRESPONDS
TO THE AMOUNT OF ERROR. THE ‘+SELECT DEMOD A’ AND
“+SELECT DEMOG B’ PULSES ARE SWITCHED ALTERNATELY ON
AND OFF WITH RESPECT TO CACH OTHER, AT TIMES DETER-
MINED BY THE DECODING AND GATING OUTPUT OF COUNTER

2. THE POLARITIES OF THESE DEMOOULATOR SIGNALS DE-
PEND ON WHETHER THE TRACK IS ODD OR EVEN NUMBERED.

THE ERROR VOLTAGE ON C1 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 WRITTEN.

THAING REFERENCE

TIMING IN THE SAMPLE SERVO FIELD, BETWEEN THE BEGIN-
NING OF THE ID MARKER FIELD AND THE END OF THE SERVO
ERROR FIELD, 1S BASED ON A REFERENCE FREQUENCY PRO-
VIDED BY THE DEDICATED SERVO HEAD. PHASE CORRECTION
OF THIS FREQUENCY IS PROVIDED BY THE MARK DETECT LOGIC
CIRCUIT.
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SERVO 1 (E2)
SAMPLE SERVO MARKER FIELD
MAAKER FIELD

THE ALTERNATING PEAKS IN THE ‘OFF TRACK' SIGNAL MEASURE
OFF-TRACK ERROR. THE PEAKS ARE SYNCHRONOUSLY RECTIFIED
IN RELATION TO A SQUARE WAVE SIGNAL (G02, J02) SYNCHRONIZED
TO THE LINEAR SIGNAL ZERO CROSSINGS. THIS PRODUCES A SIGNAL,
PROPORTIONAL TO THE OFF.TRACK ERROR, THAT IS LSED TO POSI-
YION THE HEADS CORRECTLY OVER THE PARTICULAR TRACK.

THE OUTPUT OF THE MARK DETECTOR RELEASES THE VOLTAGE
CONTROLLED OSCILLATOR (VCO) FROM THE CONTROL OF THE DE-
DICATED SERVO SURFACE, TO WHICH IT WAS PHASE-LOCKED. THE
VCO FREE RUNS AT THE RELEASE FREQUENCY FOR THE 10 MICRO-
SECOND PERIOD OF THE SERVO GAIN AND ERROR FIELDS. DURING
THAT PERIOD, THE VCO OUTPUT GENERATES THE CONTROL AND
GATING SIGNALS.

NOTE: ANY SMALL VELOCITY ERROR DURING THIS PERIOD CAN BE
IGNORED.

THE SIGNALS *+ SELECT GAIN ADJUST’, - RESET CAPACITOR®, ‘+
SELECY DEMOD A’ AND “+ SELECT DEMOD 8" ARE DERIVED BY
DECODING THE CUTPUTS OF COUNTER 1 AND COUNTER 2 (FIVE-
BIT COUNTERS). THESE COUNTERS ARE CONTROLLED BY THE
CONTROL RUN' LINE THAT IS ACTIVATED AT A POINT ON THE
SAMPLE SERVO SIGNAL (MARKER).

THE COUNTER:

o CONTROLS A LOGIC SWITCH IN THE CLOCK CONTROL. THE
SWITCH CONNECTS EITHER ‘2F WRITE CLOCK®, OR THE QUT-
PUT OF COUNTER 2 INTO THE CLOCK INPUT OF COUNTER 1,

o INHIBITS THE ANALOG CONTROL SIGNALS (WHEN THE COUNTER
8 DEACTIVATED).

WHEN COUNTER HUN' IS DEACTIVATED, COUNTER 1 RUNS FROM
THE START OF "‘ENABLE MARK DETECT’, AND RESETS AT EVERY
CHANGE OF *+ POSITIVE ZERO CROSSING". IF THE COUNTER 1
REACHES A COUNT OF ‘—F°, THE NEXT ZERO CROSSING SETS

‘¢ SERVO VCO INHIBIT’, AND RESETS THE COUNTER 1.

IF THE NEXT ZERO CROSSING 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 2F BURST". "COUNTER RUN’ SWITCHES THE COUNTER 1
CLOCK" TO THE OUTPUT OF COUNTER 2. COUNTER 1, WHICH
DIVIDES 8Y SIX, ISDRIVEN BY '2F BURST’, VIA A SINGLE BIT
COUNT IN COUNTER 2, AND ADVANCES ON BOTH POLARITIES
OF THE INPUT SIGNAL.

MS BRaw NG FORBAT ASPRSCLEvE NGy L

WHEN ‘COUNTER RUN' IS ACTIVE, IT ALSO INHIBITS THE RESET OF

COUNTER 1, AND ALLOWS ANALOG CONTROL DECODE TO OPERATE.

THIS PRAODUCES GAIN, DEMODULATOR AND RESET CAPACITOR
SIGNALS.

THE "SELECT GAIN ADJUST" LINE 1S CONTROLLED BY ‘DEFAULY
GATE’ OR ‘HEAD CHANGE GATE'. A TWO-BIT SHIFT REGISTER
CONTROLS THE "ENABLE DATA’ LINES.

COUNTER RUN’ APPLIED 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
70 AMPLIFY THE DIFFERENTIAL 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 AMPLIFIED OUTPUT ARE DETECTED AND SELECTED
BY THE -SEL N1, N2, Q1 AND Q2 LINES INTO THEIR RESPECTIVE
+N/2 AND £0/2 OUTPUTS, CORRESPONDING TO THE NORMAL AND
QUADRATURE FIELDS RECORDED ON THE SERVO SURFACE.

THE N SIGNALS AND THE Q SIGNALS ARE FED TO BUFFERS. THE
INPUT 1S 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
1S COMBINED TO FORM A “HYBRID PES O/P".

THE “DELAY* IN "POWER GOOD DELAYED" IS OF THE ORDER OF
usecs AND ENTIRELY DUE TO CIRCUIT DELAYS IN THE FILTERS.

THE VOLTAGES DEVELOPED ACROSS CURRENT SENSE RESISTORS
(CSR) ON THE D.E. DRIVE BOARD TO DETECT LOW VOICE COIL
MOTOR 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 VOICE COIL WINDINGS AND PROVIDE COM-
PENSATION TO THE AMPLIFIER, “VOICE COIL CURRENT SIGNAL"
IS A VOLTAGE 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 1S 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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