4963 TOP CARD CONNECTORS

4963 DISK ATTACHMENT CARD

STANDARD CHANNEL
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SF502

CHART A CHART B
ol
— o DEVICES COUNT IPL SELECTION
ﬂ] Jm | DEVICE |2 DEVICE | 3 DEVICE | w DEVICE JUMPER @ | JUMPER 9 | JUMPER 10
u CONNECTOR | CONNECTOR| CONNECTOR| CONNECTOR e O SUPPORTED
an L N (V]
=4) 0 0 g 0 O a JUNPER 11
U JUMPER 12
[] FILE 0 PRIKARY
o 5 X MEAMS JUMPER INSTALLED DEVICE I.D. WILL BE SET
2 AUTOHATICALLY DEPEMDING OM THE NUMBER OF FILES
) [H n o O 0 CONMECTED!? FILE | PRIMARY
) o/ q UP YO 2 FILES - DEVICE 1.D. =3106
\ 0 ] 0 30R Y% FILES - DEVICE 1.D. 23206
FILE O SECONDARY
o~ AN !
0 0 0 1 i FILE | SECOWDARY
D[p u FILE 0 PRIMARY AND
J L 1 FILE | SECONDARY

) THE BASE ADDRESS IS ALWAYS DIVISIBLE BY 2. IF MORE THAN 2 FILES

ARE CONNECTED THE BASE ADDRESS MUST BE DIVISIBLE BY &
2
3 CARD JUNPERS AS SHOWN
BASE ADDRESS =FO= 111} 0000
IPL= FILE O PRIMARY
DEVICE ID=3206= 0011 0010 0000 OIi0
CONFIGURATION ENTRIES FOR OPTIONS AS SHOMWMN
-FOTA 0000 0000 0000 0000 0000 0000 3206
-FI17A 0000 0000 0000 0000 0000 0000 3206
-=F27A 00097 0000 0000 0000 0000 0000 3206
-F37A 0000 0000 0000 0000 0000 0000 3206

NO TN

g n
10
9
DEVICE oj1j2]3jv]s]e JUMPER NUKNBER
Sy ADDRESS LOGIC
=L u SELECTION
JUMPER
LESS SIGNIFICANT BIT (ALWAYS FORCED TO O AND IS WOV JUMPERABLE)
HOSY SIGNIFICANT BIT. JUHMPER INSTALLED = LOGICAL O
NOTES:

FILE | PRIMARY AND
FILE O SECOHDARY

X HEANS CUMPER INSTALLED

JUMPER P/B 4910751, TV MAX 12

EC HISTORY

DRAWING TITLE

3 AUG T8 | 3Tw9NT

CARD JUMPERS

2 FEB 79 | 3TS3S!

MACH 4963 ATTACHMENT

PART NO 6837770

CLASSIFICATION

r IBM comrp

NO VT N



4963 DEDICATED CABLFS (TO FILE 0 & FILE 1)
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4963 DEDICATED CABLES (TO PILE 2 & FILE 3)

(=]

o
nkungc (=]

!

(] (=]
' n N
4 v P~
] ~
e E—— o (] m o P~
] ] ? ] [ )] Vo) o m
' ] (] ] [ o . .}
P ] ] 14 ] (] (=] = O v
[ d (] o o [] (] — [ ] (] m ° (8]
=47} ' ] () [} ] 1 [ ] [ - = D
et 3 (| ] 00 ] ] ] ] [ ] ¢« L L T =
= [} N ™ ' [} ] ] ] ] [} ] P m e
MI L ONONMINOE O™ NANMPS M ONeC Al MIAINCOONMINWYE C O™ NNMP MO ! ] (] ] ] ] [ EVa I T | [ < : ~ H &
(ol alelolal d ol slalalel ol Lt A A 2 KE OCOOOTrOOC OOCTrrOrOr OO0 1 [ ] [} [} ] ] b bet 0§ ¢ m °
[selio] efraloe] o] Jmlaloalalalalala)../af of.ca]a) < mmomomommAanacApaQAmMAmMmMAQ ] =1 e ¢ (] L] ] ¢ ] ] ] ¢ B (8}
WHNNN N NN NN NN DN INIDINIILN QU NN NN NN NN ' H oA ] (] [} ] ] [} [} ¢ e °
o o o o o 68 o o o o ) o o ot o e o o o o G oG M o e o e o o o L o o ! et e o o o o T o el o e ) B ] [ ] [} ] [} (] [ &) ~ Fle
(] b ] (] ] [} ] —— ] - = Ty}
00 6 0 0 0 0 0 0 B 6 0 B 06O BB O OB (30172 S T T O T I T I T O T O D I T O O IO | ' aa AN — — ] ] ] 1 a o (2
P I R 2 2 I T I I I I I I | LS T O T T T T O T T I T T T O T T Y I | ' [ -] ] ] —_— ] 1 M| = [7517s]
(3] ' o e — — ] ' ¢ [} 1 e >~ <~
k-2 ' o O [} (] ] ] ’ ] [} (] me Hm
Hi ' m m ' (] ' ] ] ] [ | t« m O
B | ] (] ] ! ] ' [} (-3 =
[ | =T =) ] (N ] ] [} ] [ PSS 1 O Vo o
] a o ] e 0 [N [ ] [ T o [ T ~
' | e 3 ! o [} ] [ 4 ] o ]
[ & [} n v [} 1 ] [ < [ = ] T T ] ~ -
o~ =D ™ =D ] o e ) 'e [ B [ ] (] ? o [SPa)
o~ =HO m =HO ! ' (] ] [} [ =4 — [ =) ' ()} B0
3] (9] m m™m ] O O — — T ~] " O ' [] -] <N
3] - 3] =] ] (S 2 1 - I m — [ 4 ] mo oo
=N N HON 2]} ol el =M (AT o Ta] (53] ol ol [} — — 8P < ] [] ] ¢y O ]
- e o1 [ 3] 3] lal -] -1 [ 313 ] [ ] ] (I} ] 1 O | .- ] ] §I @
em -3 = - HiH (2} [ 3 z HH HiH ' el ] (] s 1 @ 1 O ] [ ]
o O BN B app =] O BMEHM & me 1 m m [ 1 ] ] ' ] ' 2 B
[l ENE N -4 M [l a1 [22] -4-4 ] o« . ] [ ] ] [ 8} T m [] ' [ =]
38 O e EBONe B b= =4 P O e MO b4 ] O U ' [ AT | r B ' - ] ] [}
(7] NROORD O e DEHE o MO O e OB ] ] 1t e [ =] ¢ a ] ] ]
e NEHMEHRID O Oo=x= b of NERMERL& L o=z ' [ =T =] [} (] ] ] [ g ] [ |
QN o o o 22 5 O 100 eCQMet e« etz O 00 1 @, (] [N ] ] I = ] ' (]
neE HuAa VEMHBEN HNDDD nuE oA oMM HPSmOLOLD [} s oI < o] [] [ ] ] ] 1 ] ] ]
e LU N (318] Hmaz O 0N (218} [} [ 2P PPN — —_— [ t O — (]
—_ZOoOHEMM [ lod [l al o] ) [S-Jel-1lal A0 E1b< RERK ] v o ] [ ]
EHE NEHEHCEHRROREE - EHE NEHEHCHBROQOQE ] nznx —_— — ' ] -— [] ] ]
H LUNVHEHHEBENNAOA=<SHHOMOAAAO H UONLLHEBEHENNAHHOMAOLOQ ' EHEH ' (] ] ] [ = [} [} 't wn '
o2 0 B 1 0 5 05 o e (31 52 (51 3 O 0 ot o 52 2 0 B 2 5 00 1 00 2 6 et o B 52 ] ] 0 O el 1 8 B 0 ] (8131813 ' [ ] ] " m [} [} [ = ' (Vo)
vanzEEHEQReEHEaEEOOOVLLVO vanzEzHEQREHEEBEODODVLOOLV ' EUEAWN ] (3 ] ] ] [ | ] ' ] y <= ) ~
[HEEEABEX EEEEEE NN N TR B R IR N I I B I A ] ' ZHZH ] (] ] ] [ 2] ] [} ) @O 1t o
[} Zp< iz e ] (] ] ] ] [} [} [ UTS B | -
U T I O T O I I DO I B | (7 T T O 2O DO T I I B B ) ' ORmOM (] [} ] ] [y ] [} t <
AR Ny P A ' (SN &) ' (] ' [} ! © I [} [ ] o
MNFN@OONMINO OO NONIMP- MO NZ MO NMIINOE O C = NNMEMAIE ] B B ' (] [} ' ! m [ [ ! Qe (:2
[alelelelolg golalololol ald b Ll 2 lal 20 &l OCOOCC T OOOOOCrrr OrOrO0 [} = HO ] (] ' 0 rn ' [ ] [T o
mpmmoommmmAanAoAnQAomMAmMMAN - oOommammmoaoaQfLAALmMAaMEeQ ' P dd -— — ' | = -— ] T T ] (8}
TSI IIIII I IITIIIITIIT = MmO MOMmOm MmO MmMEMO@|@ MMM [} ] (] ] o
o et 6 L et e <L o o8 e o1} 67T o et oLt oL ol €K e oetl o ek O oot ol oL o of @l o oL oL ot oL o o} = 6L ot} L ¢ oLl oL o ] ] [} ] t O [} =
e ' ] [} ' 't B m
=47 ] ] ] ] ¢ O —
own t BHpee 0
M ] ] [ 3]
M3 fa o}
o= t Vet v
| =1 [ *A% =T | [
[=]-Y] [ - | [+
' -« 12
[ 5}~ B o.
[ ] o
1 0 ] &)
' ]



4963 CHAIN CABLE
DUC BOARD JRZE FILE 0 BOARD 4A1)
PIN ASSIGNHENTS PIN ASSIGNMENTS
B2B02=-= =DU TAG BUS BIT 0 == A3B02
B2B03-- -DU TAG BUS BIT 1 == A3BO3
B2B04-- -DU TAG BUS BIT 2 -=- A3BOY
B2B05-- =DU TAG BUS BIT P == RA3BOS
B2B06=-- NOT USED -= A3B06
B2B07-- 45 VOLTS FOR TERM CD -- A3BO7
B280R-- +5 VOLTS FOR TERM CD == A3IBOR
B2B09-- 45 VOLTS FOR TERH CD == RA3B09
B2B10=-- NOT USED -=- A3B10
B%B11-- NOT USED == A3B11
B2B12-- -CONTROL SAMPLF RCVD -- RA3B12
B2B13-- -CABLE CONTINUITY 1IN -- A3B1%
B2D02-- =CABLE CONTINUITY OUT == A3DC2
B2N03-- NOT USED -- R3DN13
B2D0#l-- -MC DATA BUS RIT N == RA3DOU
B2D0S-- -MC DATA BUS BIT 1 -- A3DOS
B2n06-- -MC DATA BUS BIT 2 == A3DO6
B2DN7-- =MC DATA RUS BIT 3 -- R3DN7
B2D0R== GND -= A3IDCOR
B2p09-- -MC DATRA BUS BIT 4 -= A3DO9
B2Di0~-- -MC DATA BUS BIT 5 -- A3D10
B2D11=-= <MC DATA BUS BIT 6 -= A3D1%
B2D12-- -MC DATA BUS BIT 7 -- RA3D12
B2D13-- -MC DATA BUS BIT P -=- A3D13

DB OO OO P OO PO P ROV P OB PO P DO TN DO O VTSI DOTDDBDOT D DDDD DD DD DD @™

B2 CONNECTS THRU CABLE TO A3 DU BOARD FILE 0

i l

ococococeown

{ B2
1

| | .

| %

I I S B A

DUC BOARD (A2)

TR R R YRR LR ER LRSI E R AL R E L L L X 2 X P X2 X L X X 3

A4 CONNECTS THFU CABLE TO A2 DU BOARD PILE 9
(I? EXISTING) AND SO ON FOR NEXT SEQUENTIAL FILFES

IN THE LAST FILF OF THF CHAIN A TEPMINATOR CARD
IS PLUGED INTO POSITION AU

LIN® NAMES OF POSITYON A4 APF THE SAME AS THOSE
OF POSITION A3 AND ARE THE SAME FOR ALL PILFS

IN ALL FILE BOARDS THERE IS A SHORT CIRCUIT
BETWEEN A3D0O2 AND AUDN2 AND TWEEN RA3B13 AND
A4Bi3 FPOR CABLE CONTINUITY
| |
1 I

| A3 ’

cCowccocooeow codcoceecooos

DU BOARD A1

P PO PO POV P P RO P DR DD

SEE 4963 THEORY DIAGRAHS
MANUAL POR DATA FLOW

ocwvocevccencecrcocdedccoceoeo ®
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BS TO CARD A2C2

CABLE POSITIONWNS RS,
POSITIONS

4963 DUC BOARD (RA2)
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CABLE POSITIONS
PIN ASSIGHHENTS

y!

4963 DUC BOARD (A2) CABLE POSITIONS B2,B3,B4,A3,A4 TO CARD C2
Ad
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4963 DUC BOARD (A2) CABLE POSITIONS B3,B4,A3,A%,TO CARD D2
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(FILE INTERFACE CARD)

D2

(CHANNEL INTERFACE CARD)

c2

B3
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A3

DUC BOARD A2 (CARD SIDE VIEW)
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A2C2 CARD IN DISK UNIT
CONTROL BOARD

JUMPER NUMBERING

J

DISK UNIT 0

} DISK UNIT |

INTERLEAVE (ALWAYS ON)

:} DISK UNIT 2
oo S
006 DISK UNIT 3
oo 7

IN THE ABOVE EXAMPLE

DISK UNIT 0 IS A MODEL 64A
DISK UNIT | IS A MODEL 598
DISK UNIT 2 IS A MODEL 238
DISK UNIT 3 IS A MODEL 298

000 OO0
000 OO
~ouV uo

o

oQ
[ale]

~Nown

o
o

EXAMPLE OF PINS
JUMPERED FOR DISK
NOT INSTALLED

9%

MROZ 780322201 ALD DRAWING FORMAT ASTROC.OTH NE3OT 3730 ABCOR

MODEL DESIGNATION

DISK UNIT CONTROL BOARD
PIN PATTERN (PIN SIDE VIEW)

JUMPER NUMBER |S}6
DISK UNIT NOT X
INSTALLED

MODELS 23A OR 238

XX~

MODELS 29A OR 298]

MODELS 58A OR 588

MODELS 64A OR 64B X

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

P/N 1675209

" L PORoH

GND

GND
+8.5
+5
-5
POR

0008

SF509

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

# OF FILES ATTACHED

* | FILE JUMPER
A2B02 TO A2D02

+ 2 FILES JUMPER
A2B03 TO A2D03

* 3 FILES JUMPER
A2B04 TO A2D0Y4

» 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 TO B3
AS OF FILE | TO By
AS OF FILE 2TO Ay
A5 OF FILE 3 TO A3
* DECOUPLING CAP
PLUG IN A2

Uﬂ SME T +SVor— ™~ ;5803

EC HISTORY DRAWING TITLE
20FEBT9| 375351 | DUC JUMPERING
11 MAR 80| 375662 | MACH 4963 B
10 AUG 81 | 323396 PART NO 6839630

CLASSIFICATION

CORP

I

(@ DRAFTING MEGIA | GAAPC CONTROLS CORPORATION  Buffe New Yot Pvesin U 34

OO J1TTIN
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SFSS3

SFS53
SFS53
SFS53
SF553
SF553

SF563
SF553
SF553

SF553
SF553
SFS7I

SFS71
SFSTI

SF5598

SF553
SF553
SF553

SF553

NN TN

A2DC2

+DATA SELECT GATED [ _

SFS53 P12 | DISK ENCLOSURE MOVING HEADS
A2 CONNECTOR oTE[4
' NOTE[S] | " CIARS MODULEN, [ vore 3]
A2 B2 D 8 I CHIP
M09 -CHIP SELECT 3 o — | |
312 MARS POSITIVE SUPPLY oA2 DO3/BIAI3 s>/ 332 [
A2 BO3/AIEI3 a — 2
MO4 -HEAD SELECT A o oe 5 ¥ =
D06 ACTUATOR 1/0 LINEB © > ] 3
POY4 —HEAD SELECT B czg gg:’A'C” : ;
DOS ACTUATOR 1/0 LINEA of ;>_f;_§> CHI |
| 2 [INOTE 2
MIl -CHIP SELECT 2 %:gz | %)—/f——)»,&s I + g 3
P09 -CHIP SELECT |  of 1 6 ' = [
DO7 WRITE CURRENT o2 DOT/AI DIl »- | ——
1 N | CHIP )
/
DIl MARS SAFETY oh2 807781011 -1 | 3
G03 CENTRE TAPS oh2 BOB/AI CI3 5 I N
D06 +SERYO PRE AMP O/P cﬁz 3:3/009/312/0|3 sy i SERVO '1§\L
- A\ -
So4 SPA -8V CAZ T > 9 : LOGIC SERVO NOTE@
DOS —SERVO PRE AMP O/P ©- ] —5 , i1 RD HD
GROUND oA2 Di2 A»—jf—%, [ |
-+
=N A
2 | FIXED HEADS
2813 NOTE[5] - | o
SI2 +DATA SELECT GATED o- 13 |
DIO FIXED HEAD 1/0 LINEB oBIC13 » | .
D09 FIXED HEADI/O LINEA oB!B13 — | J-l!}l
MO7 -CHIP SELECT 5 oAlEll PIN SIDE |
Y oRiD13 | .___:IIH%
MOB -CHIP SELECTY  oALBLL I
( !
B \Lc D LE f\tx B |C|D E:Te 3 I CHIP
T §Lf V| ¥v|! é Y| oppooo " ! S _ﬂ'
| anm
CONNECTOR % (}\f IK j : l +H —@
| A
A
Y Y Y | \r | 13 I
A | B L C
L)
|
T
I
L]

z
o]
—
m

S:

CHIP 2 IS WIRED IN A SIMILAR MANNER TO CHIP |

HEAD |1 IS NOT FITTED IF AN UNSAFE CONDITION IS
DETECTED LOGIC CIRCUITS FORCE SELECTION OF HEAD (I

TO AVOID OVERWRITING DATA TRACKS

HEAD O NOT FITTED IF FIXED HEADS ARE INCLUDED IN DE.
CGMPONENTS WITHIN THE DE ARE SEALED AND CANNOT BE
SERVICED IN THE FIELD

DATA SELECT GATED IS LOOPED THROUGH THE A2 CONNECTOR
TO TEST IF CONNECTOR IS CORRECTLY INSTALLED.

& E& E

-t

SF527
HEAD SELECTION DECODE (DOWN LEVEL=1) !
SYSTEM HEAD | HEAD SFLECTED OUTPUT LINES SELECTED
SELECT CODE
CHIP SELECTS |[HEAD SELECTS

tf{2{3|ufs| a B
00000 0 1{ojofofo]| o 0
00001 I ifojofolo| 1 0
00010 2 t{o]ojofo| o |
00011 3 1{ololofo] I
00100 4 o[t [oloflo|l o 0
00101 5 oflt {o]olo] 0
00110 6 oft |ojoflo] o I
0011} 7 olt|{o}o]ofl 1 I
01000 8 oloft]ojo] o 0
01001 9 olo|1]o]of 1 0
01010 10 noTE[3] olofi1|ofo] o I
ololl 11 NoTe[2] olo|1]o]of 1 !
01100 olofolojo] o 0
olol INVALID ojlolojofo] 1 0
oi110 CODES ojolojolo] o I
olitl ololofa] ol !
10000 FHO olofol1lo] o 0
10001 FH I olofo o] I 0
10010 FH2 olofo of o I
10011 FH3 olofoli1lo I
10100 FH Y4 olojofof 1l o 0
10101 FHS ofojo|o] 1] 0
10110 FH® ojlofo]oi| o I
10111 FHT olofolo| 1] I
11000 olofolof o o 0
ool alofo|of of 1 0
11010 olofofo] o o |
1ot INVALID olajofof of 1 I
11100 CODES ojojlo]of of o 0
1ol ojcfo] o of 0
1o oloflofjo of o I
TN olojof o of I

EC HISTORY DRAWING TITLE
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THE FOLLOWING SEQUENCE CHARTS ARE FOR REFERENCE
ONLY AND TIMINGS ARE APPROXIMATE

INITIAL PROGRAM LOAD

INITIATE IPL

SYSTEM RESET

f
%

SuSEC__|
)
C
IPL —————(’ 1 S
CQICLE STEAL
TRANSFER
SUCCESSFUL END
PROCESSOR INITIATED
)
IpL __{ t I
SYSTEM RESET
N | susEc
CYCLE STEAL f it B
TRANSFER
€20 01 1 “ROZ 780322200 ALD DRAWING FOAMAT 4$TROC.ON N8SOT 3730 ABCOM

<H

T A S S

ADDRESS BUS (17)
BIT 16 OFF INDICATES CYUE STEAL TO OR
FROM STORAGE TO THE I/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 (YCLE ST
TRANSFER

DATA STROBE

USED BY DEVICE TO REGISTER THE DATA
ON OUTBOUND TRANSFER

CYCLE STEAL REGUEST
USED BY [/0 DEVICE TO REJUEST AN INTERVAL
OR ACCESS TO STORAGE RESOURCES

POLL IDENTIFIER
IDENTIFY NATURE OF POLL

POLL
IS CAPTURED BY FIRST DEVICE 1O 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 QUTPJT FROM STORAGE
ON INPUT TO STORAGE

C.S. STATUS BJS

SIGNALS THE DEVICE OF ANY ERRORS THE
CHANNEL HAS DETECTED

POLL PROPAGATE

IF REQUEST IS NOT ON

REQUEST IN BJS
ONE OF 16 LINES ON FOR INTERRUPT
REGUEST

PROCESSOR=—>/TTACHMENT CARD
CYCLE STEAL
OUTPUT

START

I

FOLL
'CAPTURE ]

POLL
CAPTURE

SF530

CYCLE STEAL
INPUT

(V
-

)

A d--

o

!

Ao

—

- —

—

*_‘,__——-—1"

e = e e o -~ e — e e ——

[

J
Fe—— <20 SEC ——y

EC HISTORY

DRAWING TITLE

20FEB79| 375351
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SEE SFS00 FOR PIN INFORMATICN

—wWJiTn

STATUS BUS (0-

3)

SFS53I

SYSTEM RESET

PROCESS I/0 CHANNEL

L GATE CYCLE STEAL STATUS CONTR OLLER _ACKNOWLEDGE REQUEST OUT
DATA ST:OBE REQUEST IN s5fJACKNOWLEDGE
STATUS B
ATTACHMENT DATA REGUEST IN
0 REGISTER 3 DATA SET/ DATA REGISTER FULL
OUT RESET IN WRITE Alor| A
{ ,@(Y(LE STEAL ERROR J _ _WRITE A
HALT OR MCK . 2 READ N1
POWER ON RESET o (&) ® TG eIT 01—
SYSTEM RESET R SYS POR
_ T SYSTEM RESET l ST ChECK
PARITY ERROR N N > TS FF
CONDITION CODE / T CONTROLLER SET =
CONTROLLER BUSY CONTROLLER SET CYCLE STEAL 0 Ft , STROBE OUT
CONDITION CODE CYCLE STEALRADDRESS OR [ “ANY DISK UNIT BUSY CONTROLLER . FL | ERROR AUTO .;—___:17- OR STROBE s
IN (0-2) KEY REGISTE ANY DISK UNIT BUSY AFTER RESET RESET P CONTROLLER MODE[— { out
HHZ
g J —OR RESET OR 1e e N
INITIATE IPL A > [, D
IPL [ Ja
)
SERVICE GATE RETURN CYCLE STEAL SERVICE GATE KETURN * 1or :
JlOR[‘ INTERRUPT SERYICE GATE CAPTURE CONTROLLERSET{ FF  |REQUEST OUT
SERVICE GATE
POLL STROBE REQUEST
. CYCLE STEAL INPUT MODE ouT ouT
POLL PRIME _ | OR or fc
LOAD DISK
POLL RETURN [ - ONIT oata >0 FF| ¢N-=forfc P
A C OR -;[_4
POLL PROPAGATE A - PH S FL C PH R cD @
| N C D C PH A r r 0
ADDR GATE 5 || = TAG
A r-pl —1CD —>{R o CYCLE STEAL SERVICE REGISTER
41| A — GATE CAPTURE L OF;
AT B
_ADDR GATE RTN 0 PG pmgi
N L_,, _ ] me arro (O P
POLL IDENTIFIER (0-4) ' | INTERRUPT e PH A5 FL C PH N 23
REQUEST IN BUS yl| POLL YYy
.éo_ 15) COMPARE o |wrermopt] 1R g (4] DISK UNIT |
DCo [T - INTERRUPT
5 N POLL CAPTURE ] REGISTER
3 A
r_E" DISK UNIT REQUEST ofi 213
| = STROBE IN
CYCLE STEAL REQUEST IN . : CYCLE STEAL POLL CAPTURE (&} ZDS m ("j ” 8 f_"t
CYCLE STEAL REGUEST , :; ;
—J
A # EC HISTORY DRAWING TITLE
Q 31 AUG 78 | 374947 DATA FLOW I
: 2FEB 79 | 375351 MACH 4963
t
11 MARBO | 375662 PART NO 6837777
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A OATY ATR DY ¢
ADDRESS
R N
SUMPERS CYCLE STEAL REQUEST TAG BITO SLI(S):EUL ‘
16 _ | DEVICE DISK UNIT 0-3 DISK REQUEST ouT N
COUNT UNIT POWER
8, |ADDRESS v COUNT BYTE BY 2 REQUEST CONIROLLER SET, S FL STROKE IN N RESET
ADDRESS F" COMPARE CoonTeR, Je 22 gCOuAT s conTRoLLER | SYSLE STEAL 1 s
BUS 0-16 |15 gCOUNTER g ] RESET INPUT  HoDE Poch | A
v * CYCLE ~ N | BYTE A A:TLACH- REQUEST IN{
STEAL \ COUNT=0 CYCLE STEAL INPUT MODE MENT
COMMAND CYCLE STEAL SERVICE (8) OR
REGI CONTROLLER OR{ naTA
gREGISTER, ADDRESS REG CATE SET A
CAPTURE REGISTER
0 I N =3 A S FL FuLL
] — CONTROLLER SET, TROBE 1
CYCLE INPUT INDICATJIR OR CYLe g 2 4
N STEAL STROBE —1,
N - REQUEST ourt
. P—CHECK A
Nt I— s B
@ o{  |oum{ | CONTROLLER oR
g A = L R—E&'_—,
= INTERRUPT ID PREPARE LEVEL N 3 CYCLE STEAL o
;;’ REGISTER REGISTER INPUT MODE
£z 15 1l 14 REQUEST IN
e
- 4] i R
=Y BYTE COUNT=0 SET ATCH DATA REGISTER FULL 222{)2
=l T° . ® Y ATCH DATA REGISTER ATCH | DoCHECK
x DCB ADDRESS s FULL DATA
g0 REGISTER D fF AfORlS FF ] BUS OR
“-3 ?6\71; t;us N === CYCLE LOAD TAG
-1 Pl ] —
82 0P DEVICE ID JUMPERS (045,P0,PI) ] ¢ STEAL f;lon DATA
Lo ﬁ * @) T QDATA N REGISTER
W e o= NaefA |or| FuL 1 s READ M
i IR — - =
=1 A - WRITE | A |
CYCLE STEAL DATA | _ — R —_—=
REGISTER A
0 5,P0,PI _PAD ZEROS S CONTROLLER
¥ 8MHKZ —
; c
(&) b
| SET ATTACHMENT DATA REGISTER FULL
v § SET CYCLE STEAL DATA REGISTER FULL
ATTACHMENT DATA BUS(0-iS ,PO,PI)
ATTACHMENT DATA l STROBE IN ra
REGISTER
0 15,P0,P1
‘ ' EC HISTORY DRAWING TITLE
S ’ 31 AUG 78 | 37uSy7 DATA FLOW O
F 2FEB T | 37535I MACH 4963
5 PART NO 6837778
3 C CLASSIFICATION ——
Iy B
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MROZ 780822201
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DISK UNIT CONTROL

SEE SFS00 FOR PIN INFORMATION
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~ REGISTER ADDRESS 1,2,4,8 3 —READ, DISK DRIVE 0 -3
~REGISTER ACCESS FILE > —WRITE,DISK DRIVE 0-3
~WRITE CONTROLLER INTERFaCE [ > ~DATA SELECT, DISK DRIVE 0-3
COMMAND . b————>= -FAST SYNC, DISK DRIVE 0-3
CONTROLS
AND
™ conTROLLER Rt s e —MISSING SECTOR PULSE , DISK DRIVE 0-3
DATA SUCFER e +WRITE GATE RETURN, DISK DRIVE 0-3
(8) REGISTER (9) fe————————— — INDEX , DISK DRIVE 0-3
—CONTROLLER DATABUS 0~7 —o—— & b¢————————— —~ SECTOR , DISK DRIVE 0-3
Jrc/pe |
= CLOCK |———— +WRITE CLOCK, DISK DRIVE 0-3
S ASSEMBLY
CHANNEL BUFFER SERDES
DATA BUFFER (18) STORE “FCR | (18) BUFFER
— DATA BUS 0-15,P),P, <———————{ REGISTER | AND DATA REGISTER SERDES be—————— +READ CLOCK, "ISK DRIVE 0-3
STORAGE "
— GATE DATA FROM SYSTEM ———— _
T GATE DATA TO SYSTEM ” — P > DATA p———> -WRITE DATA, DISK DRIVE 0-3
— STROBE OUT — = o ASSEMBLY
CRC
GENERATION
AND CHECK ~¢————— +NRZ DATA , DISK DRIVE 0-3 }

L

PC/PG
+ TAG 0-7
BUFFER
- GATE CAB STEP A?)B%':EESS > +CONTROLLER CYCLE
+ CHANNEL REQUEST -~ = + PERMIT JURST MODE
REGISTERS —3~ ~ CHANNEL CYCLE
-BUFFER STORE REQUEST FROM CONTROLLER AND >
-BUFFER STORAGE (CLOCK CONTROLS :+cn CARRY
+BUFFER STORAGE RESET > -igarfa:)“: ":"‘és 'm“" cHECK
- HIGH BUFFER ADDRESS BIT -~ »= ~CONTROL STORAGE
3 —CHANNEL OR CONTROLLER PARITY CHECK
EC HISTORY DRAWING TITLE
S . ‘ 20FEB79| 375351 | DUC~ FILE INTERFACE CARD (A202) S
F ) MACH 4963 r
5 PART NO 6839656 5
3 CLASSIFICATION 3
3 C [ IBM CORP 3




— CONTROL STORE ADDRESS BITS

SF534

- REGISTER ACCESS

-REGISTER ADDRESS 1,2.,4,8

-BUFFER STORAGE REQUEST
FROM CONTROLLER

—HIGH BUFFER ADDRESS BIT

-REQUEST OUT —
-REQUEST IN ==——
- STROBE IN <——

- STROBE OUT —>

—ACKNOWLEDGE REQUEST IN ———>

—ACKNOWLEDGE REQUEST OUT =&
= BURST MODE —€—
- SYSTEM IPL —

~SYSTEM DC RESET —»=

~SERIES | PWR ON RESET —
~SERIES | PWR ON RESET TRMNTR —3

-POWER ON RESET —

-WRITE CONTROLLER

&= + DISK DRIVE SELECT O.!

2~ — DATA SELECT

— CONTROLLER DATA BUS 0-7

-DISK DRIVE INTERRUPT 0-3

& — CONTROL SAMPLE 0-3

= + INTERFACE DEGATE 0-3

>~ - ERROR RESET 0-3

- DISK DRIVE CABLE CONTINUITY

- DISK DRIVE CONTROL SAMPLE
RECEIVED

- DISK DRIVE TAG BUS 0-2,P

= -DISK DRIVE DATA BUS 0-7.,P

9)

(¢
= CHANNEL TAG BUS ——

BIT 0-7.P

0-15, Py PZ

(i8)
~ CHANNEL DATA =s—

> + TAG 0-7

- DATA BUS O‘ISQ P' L] Pz

$ T-CLOCKS

—>= + CONTROLLER CLOCK

->- — BUFFER STORAGE CLOCK

DRAWING TITLE

DUC—- CHANNEL INTERFACE CARD (A2C2)

0-10
CONTROL MICRO CONTROLLER
STORAGE
(ROS) G8)
\
DISK DRIVE
SELECT
A and
CHANNEL *+ GATE DATA FROM SYSTEM
INTERFACE [~ GATE DATA TO SYSTEM
CONTROL § |—————==—GATE CAB STEP
= + CHANNEL REQUEST DISK DRIVE
L = 4+ STROBE OUT | Dil':IBCLAETED
.
CAS CARRY MINUS | Case
.
CAB CARRY | oNrRo
o 4+ PERMIT BURST MODE
e CHANNEL CYCLE
DISK DRIVE
RESET  |———— +CLOCKED RESET o otD
CONTROL CABLE
I INTF
(8)
CHANNEL
TAG l
REGISTER " »
DIAGNOSTIC ———s| “SINGLE STEP cLocK
OSCILLATOR
CONTR REPOWER COUNTER &
ot DECODE
HISTORY
CHANNEL (& I Ec
DATA BUS 20FEBT9] a70me,
REPOWER MACH 4963
PC /PG

£LSwmn

PART NO 6839657
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LINE NAME

PIN

1

+ TAG 0

A2-D2 X24

25

X26

%28

X29

X30

X32

~Sjoeln|Elwin

X33

— CONTROLLER DATA BUS BIT 0 Y23

Y24

¥25

Y26

V28

Y29

Y30

~Nlje|Vi|lE|WN| -

v32

— DATA BUS BIT 0

205

706

207

209

Z10

211

212

Z13

222

ojl@|N|e|n]|slw|iN|—

223

=)

224

225

226

228

229

230

P1(0-T7)

202

P2 (8-15)

203

+ DISK DRIVE SELECT BIT O %06

| Wo7

—DATA SELECT

W09

—REGISTER ADDRESS |

X05

LINE NAME PIN

+ GATE DATA FROM SYSTEM A2-D2 YOS
— GATE DATA TO SYSTEM Y07
+ STROBE OUT Y09
— GATE CAB STEP W29
+CHANNEL REQUEST X03
-~ BUFFER STORE REQUEST FROM CONTROLLER X13
- BUFFER STORAGE CLOCK Y33
+ BUFFER STORAGE RESFT Y06
+PERMIT BURST MODE Wi3
—~ CHANNEL CYCLE W10
+ CAB CARRY X09
—CAB CARRY MINUS | Xi0
+CONTROLLER CYCLE uill
+7T0 wWi2
+T0 Yi3
+T1 X02
+T2 w33
+TY w32
-TS ¥28
+77 Yil
+T3 W30
+O0SCILLATOR INPUT W03
+ OSCILLATOR OUTPUT W23
—CONTROLLER WRAP HoS
—CONTROLLER WRAP W22
+EXTERNAL RESET W26
~CONTROL STORAGE PARITY CHECK W02
—HIGH BUFFER ADDRESS BIT X2
—CHANNEL OR CONTROLLER PARITY CHECK Y03
+ DIAGNOSTIC DATA 232
+DIAGNOSTIC LATCH | Yi2

2 233

3 Y02
+SCAN DATA X07
—-LEFTMOST BYTE Yi0

X06

SF535

X22

2
Y
8

X23

—~REGISTER ACCESS

X

—WRITE CONTROLLER

v22

€30-CA:-1 %R0 78082220 ALD DRAWING POAWAT

AS78OCLGTH Re3ST 5730 ABCDI

EC HISTORY DRAWING TITLE
20FEB79| 375351  |CAP - CHANNEL FILE INTF TOP CARD
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820 O3 1

* o o A

st st o F of

*

MROZ 78032220

+ TAG BUS OUT

+ REQUEST OUT

+ AKN REGQUEST OUT

+ ATTACH I/ODATA BUS OUT
+ STROBE OUT

+TAG BUS IN

+ REQUEST IN

+ATTACH 1/0 DATA BUS OUT
+ AKN REQUEST IN
+STROBE 0OUT

+1/0 DATA REG FULL LATCH
+LOAD AITACH DATA REG
+RESET (S DATA REG FULL LATCH
+CS DATA REG FULL LATCH
+ CS SEQUENCE

+S/1 DATA STROBE

300ns MIN

ATTACHMENT INTERFACE LINE

ALD DNawING FORMAT

COMMAND MODE — WRITE

_d

-

A\

—\

— 5 300msMIN. \
— 1 2s0ns 4
1 1 N
S >100ns

HIGH SPEED DATA MODE-WRITE

T ‘'

200ns

> am<oe

* sk o A F

% ok ok % o

+TAG BUS OUT
+REQUEST OUT

+AKN REQUEST OUT
+ATTACH I/0 DATA BUS IN
+STROBE IN

+TAG BUS IN
+REQUEST IN
+ATTACH DATA BUS IN
+AKN REQUEST IN
+STROBE IN

+1/0 DATA REG FULL LATCH
+SET CS DATA REG FULL LATCH
+LOAD CS DATA REG

+ CS DATA REG FULL LATCH

+ (S SEQUENCE

+ SERVICE GATE RTN

+S/1 DATA STROBE

COMMAND MODE READ

o 1 300nsMIN |
[}
L
100ns MI {
}" 200ns

HIGH SPEED DATA MODE - READ

[T T — l
300mmm_"'_|.) ' :
_CH 200ns
~125ns

Y

S

ZOOnSNr—']

SF536
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SF537

10 W
ATTACHMENT {D X
CARD NO. | FLAT CABLE CABLE | USEDON
P/N TYPE (REF)
(2) 4411709 SEQ 001 | 5802425 | 4411397
®A [uun709 SEQ 002 | 58c2425 | 4411397
4411710 SEQ 001 | 5802425 | 4411397
BASE
FILE @) [u44n710 SEQ 002 | 5802225 | 4411397
non (© [uunm 5802425 | 4411399
(©) [wun7iy 5802225 | 4411399
() Jwunmn2 5802425 | 4411400
BOARD SOCKET (F) Jwunvis 5802225 | 4411400
LOCATION G) [4411713 5802425 | 4411401
N - (H) [uunme 5802225 | 441140!
I N ") I 580242520 SIG (% GND ~D8,02,B7,813)
expansion | | PV F—© b $802225-20 SIG (1 GND -D8)
JE T :
l noTe[1] I
L Y = i
Man| 777 ——}
(AS5)
DU ,-{E} 1
EXPANSION | !
upn I (AY) |
I norE [ ] '
S S . |
r(m ————————— 1
(A5) |
DU -——(G}
ExpANsION | |
ugn | a] ____—TERMINATOR CARD I
| NOTE |
Lz —
NOTE :

TERMINATOR CARD PN 5861353 PLUGS 1INTO

~NWwWJ1TnN

POSITION A4 OF DU BOARD (Al) OF LAST FILE p— pp——
20FEB 791375351 | CABLING OF DU'S
MACH 4963
PARTNO %83965S
CLASSIFICATION
c I IBM CORP
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SF543

_] NOTE L 5 6] NoTE [2]
T I& ” | 1
] } i H "
P noTE [1] 1l h NOTE [1] |! S NOTE [1]
== *1"—"——“}%,_1“1_—__"3— L
MOLDED LINEle FILTER ASK SWITCH Asn—/_ B P7
|
: J
T\, ' o v 2
) 'f®3 i > 4 >—I v a
FILE MOTOR I > 10 3 ! f: 4
Te3 L J ’ ' a Y
_g‘& — Q$
]®l > 5 > POWER
DE GATE S 6 o
ok SUPPLY
YELLOW lr= S 25
BLUE 2l A\ 2N J V4 rd I
CA GATE |
RED 3 |
BLACK Y N
£ ? o2 5\’”_1\ 77 ?'—i :
N—Junper NoTE [3] / _/ o
CONN P2~ CONN J2 L__ —
" NOTES : (12 POS)
COLLR 6+ LEAD IS BLACK OR BROWN
COLOR OF LEAD IS WHITE OR LIGHT BLUE .
3] JUMPER SHOWN FOR 220V CONNECTION.
FOR 110V INSTALL JUMPERS BETWEEN EC HISTORY
POS 1 TO 2 AND 3 TO 4 SIAUGIS | 3799w T |
2 FEB 79| 375351

i
i

MROX 780822201 ALD DRAWING FORMAT

¥ AovaArd s g

|

|
| |
'__L.____‘._ .! MOLDED PLUG
_ j/(rsmus)

!
!
|
)

DRAWING TITLE
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[T

L

S
T

A v e 1930 3wt
A I ALV T

THERMAL SWITCH

FAN TERMINAL BLOCK(TB #2) -
\ COMMON ADAPTER (CA) GATE

C.A. CARDS —EXPANSION GATE FAN
FILE INTERFACE

CHANNEL
CA GATE
ACCESS COVER

C.A.FAN
C.A.BOARD THERMAL SHWITCH

CARD CROSS OVER
CONNECTORS \\

SCREW FOR CA
SERVICE POSITION

POR DELAY CIRCUIT CARD \ - \ :tgc}-(E(R:‘ BI N: ZL )
P —_— ——— \ ~ \
A= =11 ™ \
7 —F —

EXPANSION GATE

REAR SHOCK MOUNT

FILE MOTOR

DISC ENCLOSURE
DISK ELECTRONICS GATE ‘\

A

FUSE F1 FLAT CABLE

DETAIL A FRONT SHOCK MOUNT

FUSE F2

(2X) A.C. LINE FILTER A.C.ON/OFF
CAPACITORS SHWITCH
MOTOR ON/OFF
SWITCH POWER GOOD

POWER SUPPLY—/

(REF SF $30)

A.C. LINE CORD CLAMP

MOTOR TERMINAL BLOCK (TB # 3) 2 QE. FAN

A.C. LINE FILTER CAPACITOR COVER BASE PAN

SHIP BOLT
(2X) FRONT COYER CLIP
BOTTOM SHOCK MOUNT

FAN TERMINAL BLOCK (TB#Y4)

EMC COVER

SFSuy

T—— FRONT COVER CLIP

{/—ON/OFF SWITCH COVER

Q /FRONT COVER

EC HISTORY DRAWING TITLE
24JAN 79 | 375222 LOCATION - 4963
Q AUG 81 | 323396 | MAcH 4963

PARTNO 4412888

CLASSIFICATION
l IBM CORP
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TNE Nmn

POS C(+ 12
ToP
| ABLE ASM
v 57
3| vez
w | v
5| ves
F A
DE BOARD (AD
(PIN SIDE)
ToP
TO THERMAL SWITCH
POS A (GND)
POS 01802—\
5 \
. Ve Z‘\zvca
vcs_E vee \
Ve CABLE ASM
3 ad
2
[a) D

CA BOARD (A2)
(PIN SIDE)

NOTE:

[1] DEPENDING ON 4563 EC LEVEL, POWER ON RESET (6) CAN
BE WIRED TO VCI-D OR SLIP ON CONNECTOR THAT PLUGS
TO C4802 ON BOARD

DE
BOARD

CA
BOARD

oMt Py -

POWER
SUPPLY

SEE PAGE
SFSu47

}NOTE 0]

Ju

SFSuS

4-POS
2--POS
HOUSING - CONN P2 CONN P8 U8
(YEL) ANODE I
ANODE
LED C;[E' (BLK) CAYHODE 3
CATHODE
f‘_o_/““L *i2 — 32 ———
— 1
) Ao _
var 8o POWER GOOD s 1y >
| 7
-'2 Y .
L_o_\_.__J > 33 >
| R —— 1 +5 > 7 >
'C/Acl GND s 2 >
ve2 | B o -4 > 4 >
10 ' CND N .
4 e e j rd l 7
_____ +5
r + —>» 8 >
74" :C/A:' GPKD ;10 ]
Bot =t 5 >
1D ®7] GND 5 32
|_ _____ 1 i 7 3 7
r——— =% | 424 — 31 >
ICO/A# + BRAKE APPLIED > 35 >
vCs |D BG‘L + 24 BRAKE > 23 >
L :__"_\__ ! +24 RETURN S 28 »
] DE GATE PS
4-POS DC FRAHE%
HOUSING TYP L
————— +5
r + > 9 >
( lco” Aol GHD > 12 >
V(3 :DO\B‘W g:D > 16 >
L__=——— T —> 19 >
—————— -5
r T ) 3[0 .
vez ;C/’“" GND > 20 >———
+5 ¢
IDO\BWI +8.5 ¢ ;7 :
L. >— - > 30 >——
DU 1 GND
lco Aol > 21 >
Vel | I +5.0 7 z
B o > 18 >
10 I S S
L] — 6 >
— POWER ON RESET . N
CyBo2 L1 rd 6 >
SLIP ON CONNECTOR
r———"7
Vo :c5 AoL; iNsD 3
1De_Bo 5 > 15 >——
[E—"
r--g——l——j GND
ves (€0 Aol - > 22 >——
1Dg_Bo —> 24 >——
| S |
r——=1
1C8& Ao L GND — 11—
< - +s o>
1Dg 8o [l > 25 >———
—— ——  THERMAL —> 26 >—r]
SWITCH y 27 >
) ——
JUMPER 29
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CR3 CRY
CR2 ES

CRI\ EY

_‘6’ 0 67

((mEere hoEnZl J
RESONANT 2 ‘ ‘ l, ’1 ’1 @
CAPACITOR /// I

\
Q| @

REPLACE
FUSE

MOTOR

250V 6A

|
S8

o
=
BE R0\ \

v

UNIT IS

WIRED FOR _

GROUND MOUNTING FOOT

TOP VIEW

"PARTIAL VIEW A-A
WIRING SIDE OF J7 CONN

NOTES:
[I] Ti AND 7Bl ARE SHOWN WITH SHIELD REMOVED

[2] SEE TABLE 1, PAGE SF 547, FOR WIRING INSTRUCTIONS

S! MCTOR SWITCH

INPUT FUSES

\\\-rn FERRORESONANT TRANSFORMER 1]

wQQ|e
~n{@d O

PARTIAL VIEw B-B

WIRING SIDE OF SI MOTOR SWITCH

pETAIL C
J5 AND J6 JUMPERS

SF546

KI TIME
DELAY REL;;\\\\

B
A

J2 PRIMARY OUTPUT—\

(5X) GROUNDING SCRE\\I—//4

DETAIL C

J3 TRANSFORMER —
SECONDARY

J4 SECONDARY OUTPUT

E3 -4y

TP2 GROUND

POWER CARD

FRAME

I

\_

FRONT VIEW

K2
HOLD RELAY

FRONT SCREEN
J7

_.1 POWER INPUT

—~—TPI
TEST POINT
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k\\—El +SV
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[ ~—cAPACITOR
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J7 VAC INPUT (PLUG VIEW)

~NFomn

| F1(7A SB) (2)
L B
2
+ 1
3 (7)
N 8
)
LZGAMED) (W)
B ®)] o
3 5
(5)
6
w|
SI MOTOR  (q)
2 13 o
5 6 o
TI 2]
TBI
== putetl |
Lo | | CRI b
I—O—-—el p ; ',(I-—— '
| : 3 L !
' 3 I cr2 | |
| | 2 4 |
| 33 I
I3 ‘ | ES
Iy Y 3 I CR3 | A
|(>—o_1____—4 1 u__ |
TABLE | | | ! | /
ALTERNATE VOLTAGES ! | . |
! CRY [
15,1 S ! EY4
VOLTS FREQ TBI Js Jb ! J 3 I
: | 3 IS
AC | Hz |INPUT| JUMPER L6 1 6]
100 [50,60( 1-2 [1-5,2-6] 110V [F2 ouT :°7°|' 43 P3
o |s50,60| 1-3 | 1-5,3=7] 110V |F2 oUT oo 3 I
- - - | | 3
G 60 | I-4 | 1-5,4-8[ 110V [F2 ouT | 08, 83 5
120 | 60 |1-4% |1-5,4-8] 110V [F2 ouT L
200 50,60 1-6 2-5 [220vV [F2 IN L} 2
208 | 60 | 17 2-5 | 220V [F2 IN (1] 3
220 | so0 | 1-7 3-5 [220V [F2 ouT 26 .
220 | 60 ! 1-7 3-5 |220V|F2 IN I
230 | 50 | 1-8 3-5 | 220V |F2 ouT qz'r 6
230 | 60 | -8 4-5 |220V[F2 IN L 27 4
235 | 50 | i-8 4-5 |220V[F2 ouT
240 | 50 | 1-8 4-5 | 220V |F2 ouT 9
240 | 60 | 1-8 4-5 [220v [F2 IN — 7
[11 WIRING SHOWN IS FOR 208V AC.

£ =

FOR ALTERNATE VOLTAGES, REFER TO TABLE I.

Tl (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

> J8
LED
8
Jo]F2 IN ygi220V
7 nov
F2 OUT
Y o
9
3
6 J4
||yl SECONDARY
lo | INTERNAL OUTPUT
12 PRIMARY
J2- 2 | CAFAN
PRIMARY| 3 CA FAN
OUTPUT | s | DE FAN
6 | DE FAN
10 | MOTOR
4 | MOTOR
El+ 5V DC
E2 GND
E3 -4V DC
[
5
2
POWER CARD
3
8
6
y
J3
9 | TRANSFORMER
7 | SECONDARY

L w N T

27
26
35
36
29

15
16
17
18

24
25

10
I
12
3
19
20
21
22
28

30
34
32
33
31

23

SF547

ANODE
CATHODE
CATHODE
ANODE

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

+5VDC

+5VDC

+5VDC

+5VDC

+5VYDC

+5VDC

+5VDC

+5VDC

+5VDC

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND

GND
GND(+24 VDC RETURN)
-4V DC

-4y DC

+8.5VY DC
-5V¥DC

+12Y DC
-12V¥DC
+24VYDC
+24V DC BRAKE
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SF549
200-240V SOHZ

BLACK
, DRIVE ASM [ 1 o [GATE
MOTOR START vOLTAGE | WITH START| Rellly | COOLING
RELAY
EEEEE 200-240V
& Soaz Y | 188uv21  [5616573] 5145639
P 2 MTR TERM
MOTOR €D/ BLOCK
BLUE | .1 | BLAK =2 0.
L THERMAL [ M(3) L)
CUT-0UT ) :
WHITE 10 TO GATE ;
GREEN/Y T6i COOLING FAN . :
MTR MTG . '
BRKT GND _—
o—o i 21782
AC SUPPLIES FROM
USER SYSTEM OR oo g
CONTROLLER 4\\
e oy otz vourace | restint | s1agy | Becune
200-240V 60HZ RELAY RELAY | AN ASM
100°120V | gauus3 |2175165 | IS5
MOTOR START 200-240V
v 1884482 2410082 | 5145639
ELA MTR TERM 60 4z
LW BLOCK
| BLACK Fozo}
1 TO GATE
HOTOR ! COOLING FAN
[ M(3) l:i'_‘:" — y
- T8I
. WHITE
r GREEN/YELLOW 1d
3 e 2|2
" MTR MTG [ >
BRKT GND AC SUPPLIESFROM & L1
USER SYSTEM OR
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+WRITE BLOCK

SF550

Jo6
A-a3 (+OPERATION (P02)
- SELECT |
Po7 o——HEAD SELEC HEAD SE Moy
po5 o——HEAD SELECT 2 HEAD SELECT B_(MST) o
Pl0 o — HEAD SELECT 4 HEAD & CHIP C:-P <F 2 -0 PUY »
Pob o= & S ELECTION ChHIE_ SE| 5 Nos
M05 o— DECODE. & CHIF SELECT 3 o nio
DRIVE CHIP SELECT 2 o MIt. '
CHIP_SELEC o P03 ~
= MULTL CHIP_SELECTION 0 Gpiy(TP) :
. —HEAD GROUNDED 4 g'i}j (TP)
—hy DURING BEAD o p6 (TP)
+INHIBIT TRANSITION ERROR (=NO TRANSITIGN) o 400 1)
‘ ) C
812 o MARSHE SuPPI N tlwi ERROR . Gos crpy
UNSAFE - ;
, +DATA_UNSAFE
Rt i COFETY —TRANSITIONS ERROR o o109 1p)
; , N TWRITE GATE RETURN o
: TAP CONTROL ! LATCHES FDOTOR | MST—VIL &Iv — HEAD GND_ErrOR o 30T
“MULTI-CHIP ERROR :
0 JI0 (TP)
603 —CENTRE TaPS l
(DI1) M.A.R.S SAFETY _
bl] o MAR.S SAFETY £—£2
TRANSIENT BLANKING __ J09(TP)
-S.AJd_SQUELCH g GC9
VTL—= MST — |READ / MRITE _ Y F-F2
AND INVERT AND SAFETY _ —READ FIXED HEADS o B0 Gi Py
A SELECT GATED . CONTROL L § G-G2
pi2 oY DAT —— 1 Locic ~AGC FREEZE (MsT). |, S92, -
— READ ACTUATOR o HA2{TR)
§ H-H2
?
- o “Iw SELECT _ , gos(rp)
PROTECT boJ-Jg2
B-82 f @ LOGIC
C-C2 $— FWRITE GATE [
+COMMON RESET J
M03 O— N ;’
—SERVO UNSAFE VIL—=MST N -
Moz o AND INVERT L H o K-K3
J12 o tREAD SELEQT _ ' o L-L3
F_WRITE CLOCK TO SYSTEM 1/
D-D2 — - ut2
+12v +§v + +9V +5Y 008 MST—>VTL
i _T LINE DRIVER l ,
BIl po3o—I P03 - uo3 BOG6 J03 0 uos bl2 o—mi 606
P08 i noegr
-12v 506 -w
GROUND PINS
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SF55I

-%RITE DATA
uo2 4 aIr
VTL - MST SHIFT REG
(PART)
4 D-DI
L o
PRE - COMP a.C. TRIG .
23 (TP o—SHIET_REG SHIFT PULSE ENCODER (PART)
612 0—RITE DC
. 2F WRITE CLOCK
Mi0o— PRE - COMP
TIMING
6130 WRITE_SELECT VTL —=MST £ n-M3
AND INVERT
18-81
;——ie-n
AGC CONTROL VOLTAGE | /o> (o
F-Fl &

O10rRERD F OIFFERENTIAL ANALOGUE SIGNAL (HIGH LEVEL) )3 (p)
6-G1—810- XD HEADS DIFFERENTIAL ANALOGUE SIGNAL (HIGH LEVEL) 03 (p)
£—F1 5 DI0 HARS SAFETY M.ARS.

7 INTERFACE
p10o— D HEAD /0 LINES (LOW GAIN)
pogo—F XD HEAD L/D LINES
AGC CONTROL
- MRITE_CURRENT VGA AV DETE
DO7 AND SQUELCH CToR
DIFFERENTIAL
AMPLIFIER 5 N-N3
M1 o 9D -READ ACTUATOR [ BUFFERS
o AG.C FREEZE
DRIVER DIFFERENTIAL ANALOGUE SIGNAL TO DATA SERVO ...
J-gio_ BN -1a SELECT MARLS. INTERNAL OIFFERENTIA'. ANALOGUE SIGNAL TO DATA SERVO .
\ll:TE CURR INTERFACE SUPPLIES & -V INTERNAL (-1.22V) 308 (TP
DO4TP) DEFINING RES AND IW SOURCE VTL —=MST f C-Ci
ACTUATOR LD LINES €-a3
DOSo—
Do o ACTUATOR 1,0 LINES ACCREE YOTAGE 602 P
S +V INTERNAL (5.8V)
Bouo-ACG FREEZE (VTL) 809 (TP)
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COMBINED DATA . <o3(TP)
U0y otGATE TEST DATA +OPERATION o )
>+ "TEST DATA INPUT § A=Al
08 0—— 3
i — DATASS oyio(Te)
D-D2 V<0 SYNC
M-M2 f CONTROL PHASE
L-Ll + IDISCRIMINATOR _l
NN ] A.C. TRIG
) HEHM IF READ CLOCK(ST) __ chacrp)
—DATA LATCH DECO DER
STANDARDISED DATA (MST) 0. 3 1 oy
H
‘ VCO ERROR SISNAL 11 3(7p)
“DECREASE __o¢12¢rp)
5%;*:
i
(+2V) '—41
ZENER VOLTAGE CHANGE PUMP i
SI10(TP) o . o
— s 4
r- i
il il
V.C.0. 16.5 [ |
nHe TTT T T GuaRo wiREs :
NOMINAL INCREASE osiire)
BIAS SUPPLY
AND GATE DATA_SERVO 2F BURST ..
v.C.O LIE LE (-0.80 o 5o5
-2 s CONTROL REF 132V _ 4608 (Tp)
Y LOGIC AND -
SAMPLE l
b0 ot SERYO ¥.CO. INHIBIT AP [ chi:“cx:?&a:rs SMIXTP)
TIMING NRZ DATA —OUQKTP)
AND CLOCK
ENERA
MST—+ VT
P FAST SING, uSNTE ;valéa +NRZ
: § 0GIC ETC DATA TO SYSTEM
~FAST SYNC 5 0507
S02 o— — VTL— MST o7
‘ ' OPERATION EXTENDED o courp
i INTERNAL FAST SYNC ols,g';g;
]
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wJN1J1mn

SF553
AIB2 - DATA CHANNEL - INPUT AIB2 - DATA CHANNEL - OUTPUT
PIN LINE NAME SOURCE FAGE PIN LINE NAME SYNC PAGE
SF550 J06 + WRITE BLOCK €261 SFS54 SFSS0  MOu HEAD SEL A(MST) A2803  AIEI3 SF527
P07 ~HEAD SEC | Cz2PI2 SF556 POY4 HEAD SEL B (MST) A2BO4  AICII SF527
POS < HEAD SEL 2 C2Pi0 SFS56 M07 CHIP SELECT 5 AIENl SF527
PIO —HEAD SEL 4 €2J06 SFS56 MO8 CHIP SELECT Y4 AIBII SF527
P06 - HEAD SEL 8 €2602 SF556 M09 CHIP SELECT 3 A2B02 SF527
MoS - FIXED HEAD SEL €2009 (DIDI3) (D2J0Y) SF556 M CHIP SELECT 2 A2B05 SF527
BI2 M.A.R.S. A2003 (BIAI3) SF527 P09 CHIP SELECT | A2806 SF527
603 CENTER TAPS A2808  (AICI3) SF527 609 —S.A.T. SQUELCH FIBI3 SF527
DI MARS SAFETY A2807 (BIDII) _5Fs527 ull IF WRITE CLOCK ASD12 SF503
PI2 +DATA SEL GATED A2D02 SF527 ul2 IF WRITE CLOCK D2J05 SFS6Y4
M03 + COMMON RESET C2U09 SFSSY SF551  B02 DIFF ANALOG SIG £2803 SFS67
M02 = SERVO UNSAFE st SF55Y4 803 DIFF ANALOG SIG T E2002 SF567
J2 +READ SELECT c2J12 SFS5Y SF552 P02 + OPERATION TP
SFSS! u02 ~ WRITE DATA ASBIO SF503 Pl DATA SERVO 2F £2608 SFS68
Gl2 + WRITE D.C. DIDII S05 TIE uP TP
Mo 2F WRITE CLOCK £2612 SF568 s07 + NRZ DATA ASBO8 TP
613 + WRITE SELECT C2UIz-EIC3 SFS55Y4 uo7 IF READ CLOCK ASDIO P
DI o FXD HDS 1/0 LINES BIBI5 - EIBI3 SF527 SF550 GO +DATA UNSAFE (&L SF554
D09 FXD HDS 1/0 LINES BICI3 - EIBII SF527 J07 + WRITE GATE RN TP
D07 WRITE CURRENT A2D0/ - AIDII SF527 JO5 + IN DURING READ TP
D05 ACTUATOR 1/0 LINES A2D05 -DIBI3 SF527 SF552  S09 IF READ CLOCK ™
D06 ACTUATOR 1/0 LINES A2D0% -DIBII SF527 PI3 STANDARDIZED DATA ™
BOY —AGC FREEZE €2G02-D2G08 SF556 s03 COMBINED DATA ™
SFS52 oY + GATE TEST DATA ™ uio DATA SS ™
o8 TEST DATA INPUT P
06 +SERVO VCO INHIBIT £2G03 SF568
S02 —FAST SYNC ASD05 SF503
1
i
i
i
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LN

S08 o +NOT READY

+ NOT READY (S08)

B06bo—GO HOME OR POWER ON FORWARD LATCH

aoe“r#BRAKE APPLIED

Cigg 2FF3 GATED SK INCOMP

4C1900BB09(2)

SF554

(B0O6) - GO HOMEOR
PWR ON FWD LATCH

4C19008C08(2)

Mi1o *DATA UNSAFE

(B08)+BRAKE APPLIED

—$(19008C08(2)

(MIl) +DATA UNSAFE

$C1900BC05¢(3)

C1B02GF3(2) 5—TAG 001.CS

$C1900BB0B(3

’ {(ID02FH3(3
1 . L+ PARITY ERROR oul3 3
| OR OR OR
N, L] +EVEN 0509
" T o ~UNSAFE ¢CIDOIFK3(3)
‘ P.C.D. —GO HOME ORUNSAFE >
. INTERRUPT “RESET ADDRESS 256 ’cc'l';‘;';::((’z’)
3 2
-7 ~READ WRITE
C1802663 (2)}_T:f g?é c(Lso(choé)won e CLITIL RIS
CIBO2GH3 (2):_“; TYNT TSERVO PROTECT WRITE SCIOU4GG3I (D)
CIBO2GK3 (2)5 * - —SCQDOYGHI(2)
CIB0ICB3 (2) £ LA;)GL;%FLIFT:NFETEF;(;SP . +r1x:::$AzzoE KSELECTED;GDOBFHN”
C1B03GBY ()5 " T Ty ERRoOR l - osor
CIJ06GC3 (W)£ COMMON RESET o
CICDIAS3 (3)£.—FL1XED HEAD SELECTED (D09) £CID DYBC 3 (2)
CICAICE3 (2)5—DES TRACK ADDRESS | <CID NYBC 3(4)
C1U03JR3 (s - SHIFT (B13) +WRITE SELECT oui2
CIJOIAS3 (w);*;‘::“'; UNTAV:;U;BTLE (Jou4) +READ SELECT odl2
- N u
C1803GA3 (2)5— TSE cin £ :ggr:ersgNusgfrgsT —ouos
5030 S;RF;IO pnolrbzcr oS!
+
G100 T D+A:ZISTEEL2CLTOE:TED OB H
Gl2—MRITE 0512
JI3g—DATA SELECT OCCURS AFTER:-
Jilo—READ Q@ UNREADY
S100—RESET ERROR oR b UNSAFE
¢ SEEK COMPLETE
~ INT P
— INTERRUPT, o J d TRACK UNAVAILL
e COMMAND ERROR
B30t DEGATE BUS N t FXHD SELECTION
P —< C1004AB 3(2)
l——— $CI004AB3(3)
S'3°+23:E0170ANTDREA|E:Y (ST3770FF DATA Thack S C1oouaBI(W)
o (S13)- POWER ON DELAY 51 9008D06(3)
(SI0)- RESET ERROR > 900800 1(2)
< C19008D0 (4)
* :
roTes seE ostc e srsene
+5V PINS DO03,J03,P03,U03 5
GND PINS DOS,J08,P08,U08
MM [ fecc] [pce] [pcc S
D ' 4 EC HISTORY DRAWING TITLE F
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Jinanamn

+NOT READY (S08)

cmooaso&g) j CTR'S IN SYNC

uo7
CIDO4GH3 ()
uo4

ull
uos
CIJO2HW3 (4)

€19005C08(1)
CIDOIFD3 (1)
CIJO2FG3 (W)

S06
uoe

S05S

EI0C90

GO09

PO7
M07
M09
MO8
C19008D0I( 1)
CIDO4BC3 (1)
CICBIAS3(3)
acBIBC3(3)
CICCIAS3( »)
cccBC3(3)
CICDIAS3(3)
CIOO4BHI(3)
CI002F¥30
Cl002FJ30

CIo04AB3(I)

Tl

+ HCME

— SERYO PROTECT WRITE

+ROS DA ERROR

MISSING PES

ILLEGAL MOVE

7-{ (]

—FORCE DISTANCE 127

SF555

— COUNT DOWN TO STAGE 8

¢ —GO HOME ORPOWER ON FORWARD LATCH (B06)

—RESET ADDRESS 256

-~

. —out

I

— COUNT UF 2 TRACKS

J

—COUNT UP_TO STAGE 8 Y
— ABS TRACK ADCRESS 4 A
- CARRY 2 A

L

-DES [TRACK ADCA -

REL TRACK ADDRESS 77

+
— DES TRACK_ADDRES

ACK_ADDRESS 256
—DES TRACK ADDRESS 2

>_rati foeRt e g
+PARITY OF BuS IN 8ITS 6,7

/]

* [REL TRACK ADDRESS 2,

— ABS TRACK ADDRESS|
- BUS BIT & A
 —COUNT DOWN 2 TRACKS OR
OR
-BUS BIT 7
- - TAG 000 e
+ CLOCK IN l
+5V IJUHPER
Y
-TAG 010.CS
+0SC
—TAG o0l

— CONTROL SAMPLE

- TAG PARITY ERRJIR

— TAG 00! CS NO FIAED HEAD

- TAG 100

—TAG BIT O

-TAG 10!

-TAG 110

— +ENABLE BUS

_—TAG 001.CS
L

+CLOCK

— TAG BIT |

= TAG 111l

— TAG BIT 2

—SET_OUTPUT REG

— TAG PARITY

— TAG 100.CS

— RESET INTERKUPT

— PCwER ON DELAY (S513)

— COM™ON RESET (So4)

—TAG 09:.CLOCK |

—HEADREG | (PI12)

—SAMPLE BUS PARITY

S SRR

—HEACREG 2 (PI0)

+ HEAD | SELECTED

9 —HEAD REG 4 (J06)

—HEAD REG 8 (G02)

— FXHD SELECTED (DC9}

\P~_\r_~

—BUS BIT | (PQ2)

— STROBE LATCH

(— —CATCH INPUT
F

(4

JL L L L L l ) ~LJL-

CICA2FP3(3)
CICA2FN3(3)
CICA2FR3(3)
CICA3IC3 (3)
CICAICE3 (1)
CICAICEI(Y)
CCALCE3 (W)
E70B60
CICAIAS3(Y)
CICAICF3 (%)
CICAIAL3{W)
FIOB60O
CICA4YCU3 (W)

POS

MO6
C1B0oIDB30

CIBO2GH3(1)
C1892GH3(3)
CIBO2GH 3 (4)
BOS

E30C90
CIBOIFE3(3)
CIBGIFE 3(4)
CIBOIGL3 (1)
G06

CIBOIFG 3(3)
C1B0!DG 3(3)
CIBOIDH3(3)
CIB02GA3(3)
CIB02GA3(W)
CIBO2GF3 (1)
CIBO2GF3(3)
06CcB60O
CiB0IDJ3(3I)
C1BOZGB3I(I)
CBO2GK3(D)
CIB0O30A3 (1)
CIBO2GE (W)
C1B02Gu3(4)
Mi2

“HOLD OFF INTERRUPT
—TAG 001.CLOCK 2 (1203683
|- C1B026G3 (1)
~ CONTROL SAMPLE RECEIVED
OR —o P09
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SF556A

+ BRAKE APPLIED (B08)

€19008C05 (1) 44
810 o Tssm;o:xss‘_:&za — =ABS TRACK ADORESS 256, pprw3 (4)

C1D03FH3 (1)  +EEXHD PCC (D) SARRY 129 ;¢ cD31C3 (W

—SHIFT (BI13) = m .

C103JR3 (v) »—>HIELS = BACK A RSS2 abdrcicDICrI (W)
o1 o—LINAEC HAND EV ADDRESS 4 . = 0G0Y
Di3 o BEMIND WOHE  S— e

CIDONGGI () F—BEk peer e TP IBACK ADDESS 128/¢1coicF3 m)

FORCE_OL N RTTS 0. 1)

€ 1900808 Oy :Eso HONS OR POUER _ON FORWARD (80 ~FIXED READ , SELECTED? C' CQIM3 )

CIDOIFHI (1) $#—2== CICDHCU3I (W)

C1J02F63 (0 #= VT ¢ 0009

€1802GF3 0) F=, g1 < 7o)  — )

CIBOIFE3 () #—1A6 O

C1301F6 3 (2) +——AS 100

€180IDG3 @) +FTRS 0l

CIBOIDHY @) +——2a—

C180IDJ3 () F—Be e

€18026B3(2) A—2LltP e

C18026A3(2) +-E

CID02FH3 (1y FPARITY ERROR (U13) DN TO STG128 | OR |-GBUSBITO g,
607 O—COIL | LOW —CNTUPTOSTG 128 m

"+ TRK_UNVAL (JOW) [—ABS TRK ADRS 64 | —

CIJOIAS3 élo) ’_6_F—F—TRACK WRITE PCC(C) F=CARRY 32
80 O OUT DIRECTION
608 ~INDEX & SECTOR ADORESS 3

HISS CK ERR LTCH ‘
‘jg;g —AGC_FREEZE [- [eus BIT | ‘cg"::;m
“"HEAD REG ©
0 o2
L5 CICCIBC3(D)
TREL| TRAGK, ADDRESSTE 'RV 2
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DATA CONTROL CARD (B2)

DISK ENCLOSURE (DE)

—r

SERVO CARD 2 (F2)

SF583
| SAFETY
CIRCUITS L_> UNSAFE
SF >
) 319 [ CONDITIONS
E | FAST SYNC READ DETECTIONS
NRZ DATA
D DECODE fe; SFS79 WRITE DATA
I o SF 58I \[L READ DATA
C T 1reaD/wRITE] | SE580Y,582
A AMP READ
SF'SL—BI MPLIFIERS|
T | _WRITE DATA wRiTE L Vo RACK
E [ wRITE I 0sc. SENSING
ENCODING SAMPLE
D SERVO WRITE
SF58I DRIVERS
READ SFS82 HEAD READ ACTUATOR
READ CLOCK | ADDRESS _ =] PREAMPS CoIL
READ/WRITE DECODES HEAD ACTUATOR ORIVER ACCESS
WRITE CLOCK CONTROLS SELECTION ASSEBLY CARD L | conmas
C [T WRITE GATE RETURN AND CLOCKS SFS78
A [ DATA SELECT 579
580 r
B | oriver pecate 33'2 SIDE OF BOARD
L | CONTROL SAMPLE 583 GATE
£ | SEaR 584 SF576 SES9l
INDEX
MISS. SCTR PULSE
INTERRUPT
RESET ERROR
——
{ { SF586 T
o | INTERRUPT | | HEAD SERVO 2E220
L ADDRESS [* CONTROLS SF586 >F
REGISTER STATUS TRACK
SERVA AND OSCILLATOR
— SAFETY || | sector 16.5 Hz
U CONTROL BUS L DETECTION |—4 i T IDENTI-
i SFS87 FICATION
L *(0-7,P) L l .
T SENSE  [S CYLINDER SERVO
I STATUS ADBORGEISCS CONTROLS
BYTE COARSE
E ASSEMBLER SF588 SF589
E 2F
X ThG SF586 |__losaLLAToR SERVO
N s CONTROLS . CONTROL
REGISTER | (FINE)
AND 8YTE
_ DISK UNIT TAG BUS .| DECODE |— COUNTER
K > LOGIC i SF586
C | (0-2,P) 7 2 587
: 588 SF589
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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
UNSAFE LOGIC.

READ/WRITE SELECTION

READ AND WRITE MODC SELECTION IS CONTROLLED BY THE
‘CENTER TAP’ LINE; THIS LINE IS CONNECTED TO THE WRITE
DRIVERS AND THE READ PRE-AMPLIFIERS.

IN THE WRITE MODE, THE ‘CENTER TAP’ LINE ISRAISED TO A
POSITIVE-VOLTAGE LEVEL, AND, WHEN ‘WRITE GATE® AND
‘NOT WRITE BLOCK’ ARE APPLIED, WRITE CURRENT IS FED
THROUGH THE HEAD.

IN THE READ MODE, THE 'CENTER TAP’ LINE 1S 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.

POSITION OF HEAD WITH NO POWER

HOME POSITION OR CYLINDER 000
AFTER SUCCESSFULL POWER-UP

BEHIND HOME REGION OF 16 TRACKS
OUTER CYLINDER (TRACK 359)

DATA AREA

HEAD SELECTION LOGIC

HEADS ARE SELECTED BY A 5-BIT SELECTION CODE PROVIDED
BY THE SYSTEM. THIS CODE, HELD IN A REGISTER IN THE DSD,
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 MOVING HEADS
WITH EIGHT FIXED HEADS.

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

HEAD SELECTION DECODE

THE SYSTEM CODES FOR SELECTION OF THE APPROPRIATE
HEADS ARE GIVEN IN THE TABLE.

READ/MRITE

DATA

HEAD

BASE
CASTING

WRITE MODE

SFS76

WRITE GATE

NOT WRITE BLOCK

W'JOG(TP)

CENTER TAP CONTROL

WRITE
A 3 CURRENT 603 | 3 HEAD
[ CENTER
TAPS

CENTER TAP CONTROL

CURRENT DEFINING
SINK

ACTUATOR ARM

(SX)READ/WRITE DATA HEADS

DRIVE BELT

SERVO HEAD

SERVO SURFACE

SPINDLE
PULLEY

HEAD SELECT HEAD OUTPUT LINES SELECTED
CODE SELECTED | CHIP SELECTS  HEAD SELECTS
(FROM SYSTEM) 1]2[3] 4] 5] als
MCVING HEADS:
00000 0 10000 o 0
00001 1 10000 1 0
00010 2 10000 o
00011 3 10000 1
00100 4 01000 0 0
60101 5 01000 1 0
00110 6 010600 o
00111 ? 01000 1
01000 8 00100 o o
01001 9 00100 1 0
01010 10 00100 0 1
01011 ne 60100 1
FIXED HEADS:
10000 ] 00010 o o0
10001 1 00010 10
10010 2 60010 o 1
1coM 3 00010 11
10100 4 00001 o o
10101 5 00001 10
10110 8 00001 o 1
1m 7 00001 1

*NO PHYSICAL HEAD 11 EXISTS BUT A HEAD
POSITION 11 IS A SPARE INPUT ON THE DSD
ACTUATOR. THE CODE FOR HEAD 11 1S
FORCED WHEN AN ‘UNSAFE’ CONDITION IS
DETECTED.
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POWER ON LOGIC SEQUENCE TIMING
‘SHITCH ON

_MWH_\_\M

DC POWER FROM SYSTEM

D2 PQY '+ BRAKE APPLIED’ e

+——BRAKE IS RELEASED
BRAKE MECHANICAL ACTION o

F2 GIO ' POWER GOOD’ e

F2 P02 '—POD’ e ey gy

NG Fiit oUT '+ CRT 4 IN SYNC ~§f—

D2 S06 '-KICK SS’ (10 MSEQ)— 3 wam J
D2 GO7 *+CRT S' IN SYNC 4% {
D2 DIi '+ SEEK' ——— = -

D2 JI13 '~ SEEK COMPLETE' — T
D2 UIl '+ BEHIND HOME' o

D2 PIO '+ HOME' 4 5
D2 MG7 ‘- READY' #

—_—T

C2 ©N6 ‘- INTERRUPT' —if e
D2 S03 'HV TEST PT’ —_—t —y
NOTE : THIS CHART INNICATES THE CORRECT SEQUENCE OF EVENTS. ACTUAL

TIMES AND WAVE FORMS WILL VARY FROM SYSTEM T0 SYSTEM.

POWER ON LOGIC SEQUENCE

1. AC AND DC POWER ARE APPLIED TO THE DSD
2. ‘BRAKE APPLIED’ REMAINS ESSENTIALLY NEGATIVE TO PRO-

VIDE RETURN PATH FOR BRAKE CURRENT WHICH RETRACTS

THE BRAKE AND ALLOWS THE SPINDLE TO ACCELERATE.

. ‘—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 STABILIZE AT 3125 RPM.

‘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 S
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.

9. '~ SEEK COMPLETE’ INITIATES A ‘RECALIBRATE’ CYCLE.

10. AT THE COMPLETION OF THE RECALIBRATE CYCLE ‘"HOVE’
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® SET TO A SIMILAR LEVEL EACH TIME THE DSD IS
POWERED UP. THIS LEVEL WILL HCWEVER VARY FROM DSD
7O DSD. »

w

o

~N~Uimn

B2 - DATA
CONTROL

+ COMMON RESET

SF577

M03

KICK SS (TP) S06 ¢

HEAD SELECT ——o=

GO HOME NR PWR
ON F LATCH

+ BEHIND HOME

p poe : INTERRUPT S
2-106IC 1
HOME :%i — CCNTROL_BUS ‘;':" — o} T0 SYSTEM
READY -— ITo o
si0
009 O-RESET ERROR
. by BRAKE APPLIED
DIAGNOSTIC - \‘
808 - MO2 r 502 0 +24VDC
a3 Pu2 Goz O POWER GOOD
POWER ON DELAY L TROM SYSTEM
|8 /5|5 a a
l«—— COMMON RESET (TP)
- READY ’ F2 - SERVO 2
COUNTER 5 OUT OF
SYNC
HOME
gl =|ol5li5|~
al> Dilajvjx|o
9
PO7 - 82 5Ground
P13 —SC8
Gl2 4»—{2 L09
J13 so7
D2 - LOGIC 2
E DIl +SEEK
|
clo < —O BRAKE COIL
APPLIED TO
)S03 HANDOVER VELOCITY (TP) SYSTEM
BRAKE COIL
v
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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)

e READ DATA SEPARATION (PAGE SF584)

e DATA CONTROL SAMPLE SERVO CONTROL (PAGE SF580)

e WRITE DATA (PAGE SF581)

 WRITE SAFETY DETECTION (PAGE SF583)

« 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:

« ‘IF WRITE CLOCK’ (CARD PIN B2U11)
e ‘1F READ CLOCK’ (CARD PIN B2U07)
e ‘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

CPERATIONS EFFECTED WHEN ‘+ WRITE SELECT' IS ACTIVATED ARE
DESCRIBED IN “WRITE DATA", ON PAGE SF581.

SF578

veco
=4 CONTROL SAFETY
SAMPLE
SERVO > ’
CONTROL
l + READ
> READ
> READ DATA + CLOCK
HEAD >
SELECT
MOVING
INTERFACE
HEAD LOGIC
SELECT
FIXED
+ WRITE
WRITE WRITE DATA + CLOCKS
+ DATA SELZCT
GRATED IF WRITE CLOCK U
LINE IF READ CLOCK Uo7
DRIVERS NRZ DATA S07
‘7} TO SERVO SF 580
EC HISTORY DRAWING TITLE
20FEBT9 | 375351 AIBZ DATA CONTROL
MACH 4963
PART NO 6839635
CLASSIFICATION
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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
S!GNALS ARE AMPLIFIED AND DIFFERENTIATZD SO THAT CORRES-
PONDING DIGITAL DATA CAN 3E PRODUCED 70 BF USED BY THE
SYSTEM.

THE DATA SIGNALS FROM THE MOVING AND FIXED HE£LDS ARE
AMPLIFIED AND ROUTED THROUGH A LOW-PASS FILTERTO A
VARIABLE-GAIN AMPLIFIER (VGA) AND TO THE SERVO CONTROL.
CIRCUIT. TWO AC-COUPLED INPUTS ARE APPLIED TO THE VGA;
BOTH PRODUCE DIFFERENTIAL AC CLXRENTS 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 CAIN, CCMPENSATING GATES, CONTROLLED BY THE SAME
REFERENCE AND GAIN CONTROL VOLTAGE AS THE INPUT CIRCUIT,
ARE CONNECTED INTO THE OUTPUT CIRCUIT.

The SIGNAL YOLTAGES AT THE OUTPUT OF THE VGA ARE APPLIED
TG 2 LINEAR GAIN AMPLIFIER THAT HAS A GAIN OF APPROX|
MATELY TEN. THE OUTPUT OF THE LINEAR GAIN AMPLIFIZR IS
APPLIED TO A DATA DETECTOR, AND TO AN AMPLITUDEC :TECTOR
AND HOLD CIRCUIT THAT PRODUCES THE GAIN CONTROL VOL rAGE.

NCTE DURING WRITE OPERATICNS (SEE “WRITE DATA”), VGA
FCRMS 2 'SCUELCH’ CIRCUIT THAT ELIMINATES LARGE TRAN-
SIENTS IN THE «(NPUT OF THE DATA CHANNEL, PARTICULARLY
DURING TURN-ON AND TURN-OFF TIMES.

THE DATA DETECTOR CIRC JIT EXTRACTS FROM THE ANALOG
SIGNAL TIMING INFORMAT:ON CONTAINED IN THE SIGNAL PE AKS.
THIS TiMING INFORMAT!ON IS PROCESSED IN THE VOLTAGE-
CONTROLLED OSCILLATCR (VCO) SYNC CONTROL, PHASE DIS-
CRIMINATOR AND MFM DECODES CIRCUITS, DESCRIBED LATER.

AMFPLITUDE 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 CAPAC!-
TOR. WHEN THE CIRCUIT IS BALANCED, HIGH CURRENT PULSES
OCCUR ONLY AT THE PEAKS CF 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. THISPREVENTS
TRANSIENT DISTRUBANCES IN THE READ CHANNEL.

€20-01311 MROZ 780822201 ALD DRAWING FORMAT ASTROCLO™M NesOT 3730 AmcnE

SF579

CONNECTOR
A2
e
DO4 DOS
[
DISK ENCLOSURE >
(DE) DATA CONTROL (B )
DOS YARIABLE DATA  |}— _—
£ PRE N Tow BUFFER | VARIABLE | LINeAR SF582 } Toveo
T AMP D06 PASS AMPLALZIER L AMPLIFIER ____‘AHPLIFIER DETECTOR | SF582 SYNC CONTROL
FILTER —
L IMPEDANCE [
MATCH
MOVING
HEADS
* AMPLITUDEJD!?
' PRE Jo2 DETECT |45
3 AMP AND
— HOLD 80Y
SF580 —— AGC FREEZE
FIXED
HEAD 802
BUFFER SF589 ——
TO SERVO
AMPLIFIER |BO3
€ PRE 009 SF589 ——} CONTROL
| AMP pig |A
603 .
0O O
= BO7 D06,
CONNECTOR
T2
OPERATION OF AMPLITUDE DETECTOR NOTE :
ALL THE PINS SHOWN ON THIS
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8 —~ - T
GROUND —+ N\ \\\ coy
DIFFERENTIAL INPUT \\\4)’
APPLIED TO DI3 BOY
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APPLIED TO BI3

LOW —CURRENT
PULSES

HIGH — CURRENT
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4 2
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DATA CONTROL (CONTINUED)

DATA CONTROL SAMPLE SERVO CONTROL

WHEN DATA 1S 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) ISSET 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 INHIBIT' 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 ‘—ITICREASE 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 QUTPUT 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.

f
FIXED HEAD READ

SF580

D09
LoW
FIXED HEAD READ pio| GAIN
AMP
SF5794
MOVING DOS
HEAD D06 AMP

oooJViTn

02001310 BROS 780323201

ALD DRAWING PORNAT

ASTROCLOTH HesdT

0SCILLATOR INHIBIT
OR
+ 6
SERVO INHIBIT an uo veo
A P (1P)——DATA SERVC 2F BURST
SF582
s |
PHASE
LATCH DISCRIMINATOR
R CHAPGE PUMP
VTL
-AGC FREEZE Bouy| TO BO2
SF579 HST
CONVR  |BO3 ANALOG
SIGNAL
N
DIFF ANALOG TO
[ DATA SERVO
SF532
L3
. SAMPLE
| SERVO TIME
TIMING REF HARK\
AMANA AN - - - - - ANALOG SIGNAL (DIFF PROBING BO2 + B03)
| \‘ ‘ -AGC FREEZE BOY
il +SERVO VCO INHIBIT U06
_1 LATCH OUTPUT
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AN\ DATA SERVO 2F BURST PII
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WRITE DATA

NOTE: 'PRE-COMPENSATION’, MENTIONED IN THE FOLLOWING
TEXT, ISADISTORTION OF MFM (MODIFIED FREQUENCY MODU-
LATION) ENCODED DATA TO COMPENSATE FOR TIMING ERRORS.

DATA TO BE WRITTEN ON THE DISK 1S SERIAL ‘NRZ' DATA
APPLIED TO THE '-WRITE DATA" INPUT U02 THE '-WRITE DATA’
SIGNAL ISCONVERTED TOMST 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' ISDIVIDED 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 DATAINTO 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 ISCONVERTED 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 A WRITE OPERATION.

THE ‘+ WRITE DC° CONTROL LINE IS USED ONLY DURING MANU-
FACTURING TESTS.

WRITE ENCODING TIMING EXAMPLE

) U SN (e N AN e NN B S
r It e rirreruor
J U I N s S N R A I
1 L I
0 ! 0
0 0 | I N
L I | | p—
ON-TIME EARLY "o
ZERO ZERO TRSTN

s 100n S I

2F WRITE CLOCK MO

2F EARLY

2F ON TIME

2F LATE

SHIFT PULSE (TP) JI3
SHIFT REG BIT |
SHIFT REG BIT 2

IF WRITE CLOCK Ul

MFM DATA OUTPUT

BIT CELLS

SFS8IA
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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' 1S ACTI-
VATED. IF THE '‘DATA SS’' PULSE IS COMPLETED 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 MOMEN-
TARILY TO THE 'FAST SYNCHRONIZATION’ STATE.

DURING FAST SYNCHRONIZATION THE VCO OPERATES SIMILARLY
TO THE MANNER DESCRIBED FORMERLY, EXCEPT THAT THE
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 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 ‘INH!8IT SS’ PULSE
AND THE DATA PULSES, THE VCO IS THEN RESTARTED SO THAT
THE DATA PULSES AND THE VCO OUTPUT ARE SYNCHRONIZED.

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

SF582

(}ZF READ CLOCK
DATA
LATCH
uio (}DATA SS (TP)
vco
T
J'chs:v% i/?:xcnumrr 16.5 MHz
uoe (- SF5908 (2F) DAT 2F BURST
u”(}lgwans CLOCK ATA SERVO 2F B Pl
SF58l
OPERATION EXTENT
SOH(TP)OINTERNAL FAST SYNC FAST SYNC
uos ;TQP;gFAST SYNC LosIc HIGH CURRENT Uo9
(FROM SYSTEM) _ P
SFSI0
MFM
DECODER *NRZ ~yso7
C}SF STANDARDIZED DATA SFS510
CARD B2
VCO CONTROL DIAGRAM
DATA INPUT(UOW) LT ]_;_r : |
+DATA SS (Ulo) A ﬂ l | i IL lrl L
2F CLOCK (DOY) 1 11 l'f L1 \
v |
— DATA LATCH B L L_:__I =}
|¥ ‘ 1 |
—INCREASE LINE(SI) 4 ——
INCREASE { \ Lr——i |
! E EC HISTORY DRAWING TITLE
|
_ \ ' Ty ! ZO FEBTH 375351 AlB2 VCO CONTROL
DECREASE LINE(SI2) T BiT CELL 1 - L
! ! 11 MAR 80| 375662 MACH 4963
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NOTE: SECONDS

THIS IS A STMPLIFIED TIMING DIAGRAM. OSCILLATOR LATE AND
EARLY PULSES DO NOT OCCUR ON CONSECUTIVE SERYO CLOCK
PULSES.
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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 FOLLOWING UNSAFE CONDIT.UNS:

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

e HEAD GROUNDED — THIS CAUSES EXCC. SIVE CURRENT IN THE
CENTER-TAP LINE

o MULTI-CHIP SELECTION — THIS CAUSES EXCESSIVE CURRENT IN
THE PCSITIVE PONER SUPPLY TO THE DE CIRCUITS

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

o 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 QUTPUT OF THE OR IS
DOT ORED WITH ‘+ SERVG UNSAFE’ TO PRODUCE THE LINE ‘+ DATA
UNSAFE".

NO TRANSITIONS

NORMALLY, WHEN THE CURRENT IN A HEAD 1S 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 ASSUCI-
ATED CURRENT THRESHOLD SENSE CIRCUIT; THEN A 'HEAD
GROUNDED’ ERROR SIGNAL IS FRODUCED.

MULTICHIP 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.

2803 780322201 ALD DAAWIRG FOAMAT ASTROCLOTH a3 T30 AGCET

SF583A

WHITE SHEET Gl?————fl

d &
Il ¥
SINGLE SHEET I __j_—_l )
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WRITE GATE B2 J07 [1————
+ TRANSIENT BLANKING _}———L \,—L
TP J09 { ¢

SAFETY LINE CURRENT e { f —

l\ [¥]
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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 1S 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 FOLLCWS A ‘1’ BIT. IN THIS CASE, NO !

‘1"BIT IS TRANSMITTED DURING HE 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 QUTPUT 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

S Wl
\0 INFERRED ZERO

INPUY DATA

am

DATA SS AT mo(rlﬂ')-‘—-"—_1

DELAYED 2 F WIL

\
DATA LATCH —r s

STANDARDIZED OUTPUT
DATA AT PI3 (TP)

IF FROM AC TRIGGER
(READ CLOCK)

AND OUTPUT

\
il
e

f" I
\ ¥
——’—:\— OUTPUT LATCH

-
NOTE: SYSTEM | FAT UO7(TP)

THE CODING SHGWN IS OF A'00I'PATTERN. THE'0'
BEFORE THE ‘I' IS INFERRED.

~—100nS —

620.011 1 MROZ 780322201 ALD DRAWING FORMAT ASTROCLOTH NESOT  ITI0 ALZDE

FAST SYNC—

TEST DATA INPUT— TP

+ GATE DATA INPUT-—— TP

INHIBIT —TP ——

SF 584

OSCILLATOR EARLY AND OSCILLATOR
/LATE SIGNALS KEEP CLOCK IN PLACE
WITH DATA

(TP) — DATA SINGLE SHOT

S08] vco

SYNC

0% conTROL

|

—

GATE

M3

+ SERVO VCO INHIBIT UO6

SS

/
/

[

U0 S02

DATA
LATCH

INITIALIZ
ING
LOGIC

PHASE
LOCKED
Loorp

LoGIc 2F CLOK

\DETECTS COINCIDENCE OF
END OF SINGLE SHOT AND
RESET OF LATCH

DELAY

DATA S S

OUTPUT

2F CLOCK] A 1S PI3

|| DELAY

LATCH

]

TF] LATCH R

READ CLOCK TO SYSTEM UO07

AC
TRIGGER |—

+NRZ DATA TO SYSTEM SO07

SF 589

DECODE

DRAWING TITLE

AlB2 READ DATA
MACH 4963

EC HISTORY
20 FEBTH 375351
11 MAR 80 | 375662

PART NO 6839643

CLASSIFICATION

¢ [

IEM CORP_‘

@8 DAAF NG MEGIA ] OAMMC CONTACLS CORPORATION  Buftel Now Wt Avasdm U S 4

(TP)~—— STANDARDIZED DATA

LFooJuiTin

Ry

Lo E 1 - SN




=t

C b e

> N0 TN

LOGIC 1 CARD (C2)
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 FOLLOWING USER SYSTEM-TO-DSD SENSE STATUS SEQUENCE
OCCURS AFTER AN INTERRUPT (D) :

1. TAG CODE 100 (TAG4) (@ 1S SET BY THE SYSTEM

2. AFTER A DELAY OF 100 NANOSECONDS, ‘CONTROL SAMPLE' (@)
ISSET.

3. THE DSD READS THE TAG CODE (@) AND SETS THE SENSE DATA
ON THE CONTROL BUS (8) ; ‘CONTROL SAMPLE RECEIVED’ (§)
IS ALSO SET.

4. CONTROL BUS READ INFORMATION (?) IS READ BY THE
SYSTEM, THEN ‘CONTROL SAMPLE’ IS RESET.

6. THE DSD RECEIVES ‘CONTROL SAMPLE’ AND RESETS ‘INTERRUPT’,

‘CONTROL SAMPLE RECEIVED’, AND (‘SLIGHTLY DELAYED) THE
CONTROL BUS.

8. DSD INTERNAL TiMING GATES OFF THE ‘'HOLD OFF INTERRUPT’
WHICH RESETS ‘INTERRUPT".

(2 2 215 ] MROS 790022301 ALD DAAWING PORMAT

A3TROCLOTH tesoY o

1

SF585A

SEEK CONTROL | DES'D ADDRESS | WRAP BACK SENSE DIAG SENSE 1 DIAG SENSE 2 DIAG SENSE 3

TAG | 00! olo oll 100 101 1o 1
BUS
0 RECAL 128 FIXED HD NOT SEL ON TRACK BEHIND HOME NOT SHIFT
1 FIX HD SEL b4 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
3 HEAD SEL 4 16 COMMAND ERROR OUT DIRECTION COIL | LOW -AGC FREEZE
Y HEAD SEL 2 8 UNSAFE NOT DRIVE OUT MISS SERVO SIG DEMODS PULSING
S HEAD SEL | 4 SEEK INCPLT NOT DRIVE IN OFF DATA TRACK NOT READ WRITE
[ 2 HOME TAG ERROR NOT MISSING PES NOT SERVO PROT WR
7 CYLINDER SEL | NOT READY VEL PROFILE ERR | CTR S IN SYNC ILLEGAL MOVE
TIMING DIAGRAM I. INTERRUPT

SEQUENCE AFTER DSD INTERRUPT

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

Y

2. TAG BUS VALID

. CONTROL SAMPLE

4. TAG LINES READ

°
5. CONTROL BUS

6. CONTROL SAMPLE RECEIVED

7. CONTROL BUS READ

OSD INTERRUPT TO USING MACHINE
TAG DECODE TAG 100 (TAG 4)

SENSE CYCLE TAGIOO (TAG 4)
CONTROL BUS

ekl "
b<— Ta —>]
S R
S e
Tc:-ﬂ.—
)
S | R
|
1
S R |
——-hbr'i—
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RECAL ADDRESS
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LOGIC 2

WRITE CLOCK 1S 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 4 AND 5 OUTPUTS ARE DECODED INTO 4 OUTPUTS CORKES-
PONDING TO THE N1, N2 AND Q1,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 8RING
THE WRITE CLOCK BACK INTO SYNCHRONISM

THE SYNC DETECTOR PROVIDES PROTECTION FOR ANY GROSS
TIIAING ERRORS

MISS'NG CLOCK PIULSES ARE FED TOA 1BIT SHIFT REG AND DECOOE
TO LCOK FOR INDEX AND SECTOR PULSES

HANDOVER VELOCITY CALIBRATION IS USED AFTER POWER UP TO
PROVIDE AN OFFSET VOLTAGE TO THE "DESIRED VELOZITY
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 19ms PER TRACK THE COUNTER IS
DECREMENIYED BY 1 AND THE CYCLE REPEATED UNTIL THE TIME IS

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

PROFILE GAIN VOLTAGE IS RECALIBRATED IN A SIMILAR METHOD
EXCEPT THAT THE COUNTER IS RESET TO ZERO AND INCREMENTS UP
UNTIL + VEL PROF DROPS OR THE COUNTER IS FULL "COUNTER
FULL” PREVENTS THE COUNTER RESETTING TO ZERO IF ITS MAX
IMUM COUNT IS EXCEEDED RECALIBRATION ONLY TAKES PLACE
ON COMMAND FROM THE SYSTEM

— SEEK COMPLETE

+ SEEK DIl
M12 =SET SEEK [om ] SS
R
LTH
09 ——TAG 00! R
A
SOy —SHIFT ry |
SF587 + LIN REGION ‘
= NO FIXED HEAD [
Jay
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+ BYTE CNT BIT 16
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SF 588

PHASE LOCKED OSCILLATOR (PLO) LOOP ‘ ~+COUNTER 5'TP —COUNTER 4 TP
THE PLO IS SYNCHRONIZED IN PHASE AND FREQUENCY BY THE +COUNTER S
SERVO SIGNAL CLOCK PULSES AS FOLLOWS: —
IN SYNC'
THE VOLTAGE CONTROLLED OSCILLATOR (VCO) RUNS AT APPROXI- 82| Inoe co7
MATELY 16.5 MHz. THE OUTPUT 2F IS DIVIDED BY 2 TO GIVE ‘1F ————— 99— ——0— ——=——= ————
WRITE CLOCK'. | T _l | L
“IF WRITE CLOCK" DRIVES A 5 BIT COUNTER, "COUNTER 4’ OUTPUT | | |
IS 1/16TH OF THE PLO FREQUENCY. THE ‘SERVO GCLOCK' PULSES J05 S 8! 3%°SCILLAT°R LATE%‘BZ. 1 (FL\(‘)RCIKT'E
ERV K SS - 280 nS). ]
TRIGGER A SINGLE SHOT (+ SERVO CLOCK SS - 280 nS) | |counren m COMPARATOR | I veo |, br .2
FOR THE PLO TO BE IN SYNCHRONIZATION THE TR* 'LING EDGE 3 i | GE IUlz
OF THE SERVO CLOCK SS MUST COINCIDE V:ITH THE MID-POINT 2
OF THE NEGATIVE LEVEL OF THE ‘COUNTER 4’ SIGNAL . POHER ON DELAY 1U09 — ;’.@TJSULLATOR EARLY|GO7 I ' |
A COMPARATIVE CIRCUIT ON THE LOGIC 2 (D2) CARD LOOKS FOR leos r | I |
THIS COINCIDENCE AND PROVIDES AN OUTPUT OF OSCiLLATOR 2 | i €2 82
EARLY OR LATE TO THE VCO TO CORRECT ANY MISALIGNMENT. L 05 C— €2} _B2]
DURING NORMAL SYNCHROMNOUS OPERATION, NARROW OSCILLATOR -
LATE AND OSCILLATOR EARLY SIGNALS ARE PRODUCED CONTINU-
OUSLY AS SHOWN IN THE TIMING DIAGRAM. [T~~~ —7 r —— =
THE PLO IS USED BY THE USING SYSTEM TO SERIALIZE WRITE | l | | 'SERVO
DATA. DIQ D06 Bou | CLOCK!
I t ~ —
DEDICATED | DETECTED SERVO ?Egzg |
| servo SIGNAL | | verecron
| PREAMPLIFIER | | |
—0—>
| on |DoS :
| pIsk EncLOSURE |
o L __F2
PLO DIAGRAM
] ] ! | :
i 1 ' | '
DETECTED ! ! ! ! !
SERVO i f ' ! '
SIGNAL . !
) ) ] ]
] ] ] ) ]
SERVO CLOCK SS _J 1 l—} l_lI l"}
COUNTER &' 1 T 1 : l_—_l._.i_l—
1 1
COUNTER 5' 1Lt . T EC HISTORY DRAWING TITLE
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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
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 ‘DATA SURFACE LINEAR’ (1) CONTROLS
THE AUTOMATIC GAIN CONTROL (AGC) LOOP SO THAT THE LOOP
COMPENSATES FOR CHANGES DUE TO:

« HEAD-TO-DISK SURFACE VARIATIONS.

e SURFACE CHANGES.

e 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
OUTPUT 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 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 AGC VOLTAGE IS EITHER TOO SMALL, OR ABSENT COMPLETE-
LY, AN AGC DETECTOR CAUSES THE AMPLIFIER TO GIVE AN ‘OUT-
SIDE AGC WINDOW' DUTPUT SIGNAL (6), WHICH IS INDICATED A ‘TAG
117 (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.

BROE 780822201 ALD DRAWING FORMAT ASTROCLOTH H46sT 300 ABCSR

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 C1 IS RESET BY ‘RESET CAPAC-
ITOR’ APPLIED TO IT THROUGH THE CIRCUIT, 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 B’ 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 FIELD, TO A LEVEL THAT CORRESPONDS
TO THE AMOUNT OF ERROR. THE "+SELECT DEMOD A’ AND
“+SELECT DEMOC B’ PULSES ARE SWITCHED ALTERNATELY ON
AND OFF WITH RESPECT TO EACH OTHER, AT TIMES 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 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.

TIMING REFERENCE

TIMING IN THE SAMPLE SERVO FIELD, BETWEEN THE BEGIN-
NING OF THE ID MARKER FIELD AND THE END OF THE SERVO
ERROR FIELD, IS 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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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
TION THE HEADS CORRECTLY OVER THE PARTICULAR TRACK.

THE QUTPUT 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’, ‘+
SELECT DEMOD A" AND '+ SELECT DEMOD B' ARE DERIVED BY
DECODING THE CUTPUTS OF COUNTER 1 AND COUNTER 2 (FIVE
81T 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 OUT-
PUT OF COUNTER 2 INTO THE CLOCK INPUT OF COUNTER 1

o HHIBITS THE ANALOG CONTROL SIGNALS (WHEN THE COUNTER
t8 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’ {F 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 QOUTPUT OF COUNTER 2 COUNTER 1 WHICH
DIVIDES BY SiX_ ISDRIVEN BY '2F BURST', VIA A SINGLE BIT
COUNT IN COUNTER 2, AND ADVANCES ON BOTH POLARITIES
OF THE INPUT SIGNAL.

240 Snaw NG FORMAY asreeciern mmer Lo

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

COUNTER 1, AND ALLOWS ANALOG CONTROL DECODE TO OPERATE.

THIS PRODUCES GAIN, DEMODULATOR AND RESET CAPACITOR
SIGNALS.

THE "SELECT GAIN ADJUST’ LINE IS CONTROLLED BY ‘DEFAULT
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 OM THE THIRD SAMPLE FOUND.
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SERVO 2 LOCATION F2

THIS CARD CONSISTS OF FIXED AND VARIABLE GAIN AMPLIFIERS
TO AMPLIFY THE DIFFERENTIAL OUTPUT FROM THE DEDICATED
SERVO READ HEADS TO A CONSTANT CUTPUT LEVEL. INCLUDED
ISCIRCUITRY 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 +Q/2 OUTPUTS, CORRESPONDING TO THE NORMAL AND
QUADRATURE FIELDS RECORDED ON THE 5-RVO SURFACE.

THE N SIGNALS AND THE Q SIGNALS ARE FED TO BUFFERS. THE
INPUT ISHOWEVER 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
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 IS MINIMAL VOICE COIL CURRENT. “+ ON TRACK” DROPS
IF SUFFICIENT VOICE COIL CURRENT ISDETECTED 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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