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CHANNEL
REPOWER CARD
Al101 NOTE [ 1]

PROCESSOR CARD
/——OR 4955 (ALL MODELS EXCEPT IF EXPANDING TO 4965)

4973 CABLES, 4974 CABLES
4979 CABLES, TELETYPEWRITER
INTERFACE CABLE.,
COMMUNICATIONS

DEVICE CABLES

SEE CHART-AIIO!

N
)

INTERFACE CABLES

(EITHER / OR) j ’ , B Il ————4959 OR 4965 L/O
11? EXPANSION UNIT
J‘J‘Jl‘
AlIOI NOTE "'III I
I——wus2 caBLES
4964 CABLE

4964 DISKETTE UNIT

4982 SENSOR I/0 UNIT
4962 CABLES

4962 DISK STORAGE UNIT

TYPICAL RACK CABLING
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SINGLE CARD PROCESSORS(ALL MODELS 3), 4959, 4965, AND 4955 IF EXPANDING TO 4965
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CABLE IDENTIFICATION CHART

CABLE FEAT.
e DC DESCRIPTION fy DESCRIPTION
0984023 | S700 | 30 (9,1)FT-4973 EXTENDED CABLE | 5630 | 4973 PRINTER ATTACHMENT
0984024 | 40 (12,2)
0984025 50 (15,2)
0984026 60(18,3)
0984027 70(21,3)
098402 8 80 (24,4)
0984029 90 (27,4)
0984030 100 (30,5)
098403 | 110 (33,5)
0984032 120 (36,6)
0984033 130 (39,6)
0984034 140 (42,7)
0984035 | 5700 | 150 (45,7)FT-4973 EXTENDED CABLE | 5630 | 4973 PRINTER ATTACHMENT
1632206 2060 | BSC V35 /H.S. DDN CABLE 2075 | BSC SINGLE LINE CONTROL (H.S.)
1632207 5721 | 20(6,)-497% BASIC ATT. CABLE 5620 | 4974 PRINTER ATTACHMENT
1632208 | 2057 | EIA DATA SET CABLE 1310 | MULT{—FUNCTION ATTACHMENT
1610 | ASYNCHRONOUS COMMUNTICATIONS SINGLE LINE CONTROL
207% | BSC SINGLE LINE CONTROL
2090 | SDLC SINGLE LINE CONTROL
2092 | ASYNCHRONOUS COMMUNICAT{ONS—4 LINE ADAPTER
2094 | BSC—4 LINE ADAPTER
2096 | PROGRAMMABLE COMMUNICATIONS—4 LINE ADAPTER
1632209 2055 | TTY20(6,1) FT CABLE 7850 | TTY ATTACHMENT
1632210 2058 | BSC/HIGH SPEED CABLE 2075 | BSC SINGLE LINE CONTROL (H.SJ
1632211 2056 | ASYNCHRONOUS, LOCAL £310 | MULTI-FUNCTION ATTACHMENT
COMMUNICATIONS,CABLE 1610 | ASYNCHRONOUS COMMUNICATIONS SINGLE LINE CONTROL
2092 | ASYNCHRONOUS COMMUNICATIONS -4 LINE ADAPTER
2096 | PROGRAMMABLE COMMUNICATIONS — 4 LINE ADAPTER
1632919 29 44| JAPANESE EIA DATA SET CABLE 2057 | EIA DATA SET CABLE
1632924 2064 | TTY TO EIA DIR.CONN (MALE) 7850 | TTY ATTAGHMENT
1633096 ———~| COMMUNICATIONS CROSS—OVER CABLE 2091 | ASYNCHRONOUS COMMUNICATIONS — 8 LINE CONTROL
2093 | BSC--8 LINE CONTROL
2095 | PROGRAMMABLE COMMUNICATIONS —8 LINE CONTROL
163498 5701 | 20(6s1) — 4973 BASIC ATT. CABLE 5630 | 4973 ~PRINTER ATTACHMENT
1727744 2724 | U.K.MODEM ADAPTER CABLE 2057 | EIA DATA SET CABLE
4411751 2065 | TTY TO EIA DIR.CONN (FEMALE) 7850 | TTY ATTACHMENT
441266 S741 | 20(6,1)FT — 4979 BASIC CABLE 3585 | 497¢ VIDEO ATTACHMENT
4412662 S740] 30(9 DFT — 4979 EXTENDED CABLE 3585 | 49749 VIDEO ATTACHMENT
4412663 40 (12,2)FT
44126 64 S0 (15, 2)FT
4412665 60 (18,3)FT
4412666 70 (21,3)FT
GYul12667 80 (24, 4)FT
4412668 90(27,4)FT
4412669 100 (30,5)FT
4412670 1Q (33,5 FT
4412671 120 (36,6)FT
LY12672 130 (39,6)FT
Yu12673 140 (42,7)FT
Yulz2eT74 | S740] 150 (45,7) FT —4979 EXTENDED CABLE 3585 | 4979 VIDEO ATTACHMENT
G412703 | 5720 30(9,1)FT—4974 EXTENDED CABLE 5620 | 497+ PRINTER ATTACHMENT
Wul2704 40 (12,2) FT
4yl2705 50 (15,2) FT
4412706 60 (18,3)FT
4412707 70 {21,3)FT
W4 12708 80 (24,W)FT
4412709 90 (27,WFT
4412710 100¢30,5)FT
4412711 110(33,5)FT
Yul12712 120(36,6)FT
Yyli2713 130039,6)FT
BH12714 140 (42, D FT
4412715 | 5720 150(4S,7) FT-4974 EXTENDED CABLE 5620 | 4974 PRINTER ATTACHMENT
6844552 5770 310 | MULTI—FUNCTION ATTACHMENT
832676 5760 | 10(3,05)FT 5250 IDS ATTACHMENT CABLE | 1210 | IDS ATTACHMENT FEATURE
8327455 2061 | 20(6,DFT PC 20 MA I_LOOP CABLE 2096 | PROGRAMMABLE COMMUNICATIONS—4 LINE ADAPTER
6031258 2071 | 20(6,!)FT TELEPHONE COMM CBL/VCA 7881 | TELEPHONE COMMUNICATION FEATURE
6839455 2066 | 5005,2)FT 3101 CABLE CURRENT LOOP 7850 | TTY ATTACHMENT
2096 | FPMLC 4 LINE ADAPTER
4704 | TTY ADAPTER (4987)
6839455 2066 | 50(I5,2)FT 3101 CABLE CURRENT LOOP 4734 | TTY ADAPTER (4987) 8
6845570 2070 | 20¢6,1)FT TELEPHONE COMM CBL /DAA | 7881 | TELEPHONE COMMUNICATIONS FTR g
(632206 2060 | V.35 H.S. DDN CABLE 2075 | BSC SINGLE LINE CONTROL (HS) S
2080 | SYNZ COMM CTRLR (HS) 4 2
58441 26 2067 | 32.8(0.0)FT X.2( CABLE 2080 | SYNZ COMM CTRLR (HS) ﬁ =
44984246 TWINAX 1400 LOCAL COMM CONTROLLER ] :
2577672 COAX (INDOOR) 1400 | LOCAL COMM CONTROLLER 9 e
1833108 COAX (OUTDOOR) 1400 | LOCAL COMM CONTROLLER & e
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OTHER PROCESSORS, 4959, 4965 AND 4955 IF GOING TO 4965
[2] “ASYNCHRONOUS COMMUNICATIONS " ALSO KNOWN AS “START /STOP”

[i] CHANNEL REPOWER CARD (D/C 1565)

NOTES:

JUMPERED FROM PINS 4 THRU 5,6 THRU 20 ON SPECIFIED CABLE FOR INITIAL INSTALLATION CHECK-OUT

. [4] "a»sLOT OF 4959 MAY CONTAIN D/C 7900 ATTACHMENT CARD

15| THIS TOOL REQUIRED FOR FEATURE CODE 1310 MULTI-FUNCTION ATTACHMENT WHEN USED WITH

CABLE D/C 2057
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i/éAgigg CABLE F/C 2064 3101

y TERMINAL
F/C 7850

1y [CABLE F/C 2065 EIA EXTERNAL 3101
roAPTER F/N 5640736  |TERMINAL

ASYNCHRONOUS COMMUNICAT

\J 2 A R ~i

ONS F/C 1610,AND

T T
ASYNCHRONOUS COMMUNICATIONS (MULTI-LINE) F/C 209172092

3101

TERMINAL

ACCA
F/C 1610 | ACCA DIRECT EiA EXTERNAL
OR CONNECT F/C 2056 P/N 5640736
F/C 2092
ACCA EIA DATA %EJ F/C 2057
F/C 1610 |EIA (JAPAN) F/C 294Y4
OR OR
F/C 2092|EIACUK) F/C 2724

| EIA EXTERNAL | 3101
MODEMI Z IMODEM e 0736

TERMINAL|

Al1200

PROGRAMMABLE COMMUNICATIONS SUBSYSTEM TYPE 4987

FEATURE PROGRAMMABLE MULTI-LINE COMMUNICATIONS F/C 209572096

FPMLC

ACCA DIRECT CONN

EIA EXTERNAL

310l

F/C 2096 | F/C 2056

P/N 5640736

EIA DATA SET F/C 2057

FPMLC

OR
EIA (JAPAN) F/C 2944

F/C 2096 OR

EIA (UK) F/C 2724

EIA  |HALF DUPLEX EIA
HALF |CABLE EXTERNAL | 3101
DUPLEX {P/N 41411825 MODEM—ZMODEM P/N TERMINAL
F/C 4700 5640736
ASYNC
DIRECT | DIRECT CONNECT EIA EXTERNAL 3101
CONNECT| P/N 4411827 P/N 5640736 TERMINAL
F/C 4709
SYNC
DIRECT | DIRECT CONNECT EIA EXTERNAL 3101
CONNECT | P/N 44lig27 P/N 5640736 TERMINAL
F/C 4710
NOTE :

ALSO SEE GENERAL INFORMATION

ON Al202

COPYRIGHT IBM CORP 1976

REVISED 1979

EIA EXTERNAL | 3101
MODEM 7 |MODEM S e

TERMINAL

TERMINAL

EC HISTORY

DRAWING TITLE

I9SEP79 |375342A|3101 TO SERIES | INTERFACES

24NOV Bl 466795

MACH RS 232C
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TELETYPEWRITER F/C 7850

AO7 17
A03 F/C 2066 18
TTY  |BOS P/N 6839455 L
AOI 25 3101
ADAPTER - FERMINAL
M
F/C 7850 [23
24
l
CONNECTION WITH 3101 SUPPLYING
ALL CURRENT
Ty A03 ——— 24
ADAPTER |89 s | 300
BOS =5 17 | TERMINAL
F/C 7850 |, > — —>= s
CONNECTIONS WITH TTY ADAPTER
F/C 7850 SUPPLYING ALL CURRENT.
CABLE NOT SUPPLIED
BOS —n 17
TTY AO2 1S
A03 18 3101
ADAPTER |, 0 T5H —< 25 | TERMINAL
F/C 7850 |
[2u ]
CONNECTIONS WITH EACH END
SUPPLYING ITS TSM LOOP CURRENT.
CABLE NOT SUPPLIED
NOTE:

ALSO SEE GENERAL INFORMATION ON Al202

COPYRIGHT IBM (CORP 1976
REVISED 1979

FEATURE PROGRAMMABLE MULTI-LINE COMMUNICATIONS

Al20l

PROGRAMMABLE COMMUNICATIONS SUB-—-SYSTEM u9R7

AQY 17
BOS | F/c 2066 18
A0S ™ 5/N 6839455 L
FPMLC  |Bou 25 3101
F/C 2096 |AOI 15 | TERMINAL
8ol | [23
A03 24
803 ] !
CONNECTION WITH 3101 SUPPLYING
ALL CURRENT :
BO6 25
BOS = REC 24
FPMLC A06 17 3101
——
F/C 2096 |AOS L 15 | TERMINAL
AQ7
AOY
AO| 807
-EQLT] | Bou
AO3
803
CONNECTION WITH FPMLC ADAPTER
F/C 2096 SUPPLYING ALL CURRENT.
CABLE NOT SUPPLIED
AO6 17
A0S - —> TSM 15
FPMLC 205 TsM |235 3101
F/C 2096 |BO4 TERMINAL
AOY i
[a07] [24

A03 A0I
BO3 | “Boi ]
CONNECTIONS WITH EACH END

SUPPLYING ITS TSM LOOP CURRENT.
CABLE NOT SUPPLIED

B0O9 - i7
:(')‘; F/C 2066 18
P/N 6839455 1
PCS i'o"l 25 3101
. A0l 15
F/C 4704 | TERMINAL
|BOI | 2
A03 24
m o]
| Aoy
| A0S |
BO3
BOS l
BO7
AO7
CONNECTIONS WITH 3101 SUPPLYING
ALL CURRENT.
PCS DOES NOT HAVE A CURRENT
SUPPLYING CONFIGURATION
EC HISTORY DRAWING TITLE
I9SEP79 |375342A]| 3101 TO SERIES | CURRENT LOOP INTERFACEH
24 NOV 8BI | 466795 MACH  SERIES |
17 JUN 82 | 329851 PARTNO 6840610

CLASSIFICATION

CORP
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GENEPAL !NFORMATION
SERIES l T0 3101 TERMINAL iNTERCONNECT

tF CARRIER DE\TECT ISUP TO THE 3101 ALL THE TiME (S/1 ATTACHMENT
JUMPERED FOR PERMANENT RTS), THEN THE 3101: HAS TO HAVE PRTS’
‘SWITCH ON TO BE ABLE TO SEND DATA. (EIA QPERATION.] .

~ WHEN THE 3101 "CRTS' SWITCH ON_RTS IS BROUGHT UP WHEN FIRST KEIY-h
IS DEPBESSED AND KEEPS IT UP UNTIL, EOT/ETX (DEPENDS ON THE 3
SWITCH SETTINGJ Is SENT (Ela0P). .

WITH CURRENT LOOP O?ERATTON, THE ONLY SWITCH ON THE 310l WHICH

AFFECTS THE OPERATION OF THE XMIT/REC DATA IS THE ‘FDX' SWITCH.

WHEN THIS IS ON, IT REQUIRES THE S/1 ATTACHMENT TO ECHO THE DATA.

IF OPERATING THE 310! IN‘FDX MODE (ECHOPLEX) WITH FPMLC ATTACH
RTS SHOULD BE JUMPERED ACTIVE ON THE FOUR LINE CARD SO AS TO

- PROVIDE CARRIER DETECT TO THE 3101 THIS ALLOWS THE ECHOED
DATA TO BE RECEIVED B8Y THE 3 lOHElA OPERATION)

" . IF OPERATING THE 310! IN ‘FDX’ MODE {ECHOPLEX) WITH THE PCS DIRECT
CONNECT, THE SERIES!1 PROGRAM OR PCS FUNCTION STRING HAS TO -
ENSURE THAT CARRIER DETECT IS ACTIVE TO THE 3101 (EIA OPERATION).

THE TTY ATTACHMENT ALWAYS ECHOES THE DATA AND XMITS 2 STOP BITS.

. WHEN usmc THE TTY ATTACHMENT IN CURRENT LOOP MODE THE TTY
 'CARD SHOULD BE JUMPERED FOR ISOLATED cunaENT LOOP ‘ro ALLow
THE 301 TO SUPPLY THE cunnem 4

SlNGLE LINE AND MULTILINE ACCA CANNOT ECHO THE DATA SO SHOULD
OPERATE WITH THE 3101 “HDX’ SWITCH ON AND PRTS' SWITCH ON, AND THE
'SERIES 1 ADAPTER JUMPERED FOR RTS ALWAYS ON.

WHEN USING THE SINGLE LINE AND MULTIL!NE ACCA THE SERIES 1 DATA
‘HAS TO BE THE MIRROR IMAGE OF THE ASC 11 CHARACTERS USED BY THE
3101 (L.E., AN ASC It ETX=03, IN SERIES/1IT IS = COWITH EVEN OR NO
PARITY; OR C10DD PARITY). .

ACCA SINGLE STOP BIT RPQ 002236 SAME AS F/C 1610 EXCEPT FOR STOP
BIT SW!TCH SET'NNG ON THE 3101

‘8

_COPYRIGHT - IBM CORP 1976
REVISED 1979

MULTI - FUNCTION ATTACHMENT F/C 1310

A1202

F/C 1310 - T r
MULTI- |ACCA DIRECT CONN EIA EXTERNAL| 310!
FUNCTION F/C 2056 P/N 5640736 TERMINAL
. ATTACH
EIA DATA SET F/C 2057
F/7C 1310 OR
- EIA (JAPAN) F/C 294i4 ERNA 3
MULTI- _ MODEM Z MODEM EIA EXTERNAL 3i01i
1 function] ~ OR - P/N 5640736 | TERMINAL
ATTACH EIA(UK) F/C 2724
F/C 1310
MULTI- | LOCAL ATTACH F/C 5770 3101
FUNCTION | EIA (RS 422A) TERMINAL
ATTACH .
EC HISTORY | DRAWING TITLE
I9SEP 79 1275342A | 310l TO SERIES | INTERFACES A
24 NOV8I 1466 795 MACH RS 232C l
17 JUN 82 32985l PART NO 6840611 2
B ' CLASSIFICATION F=z= 0
. S55: corr | 2
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4955 MOD FOO PROCESSOR BOARD
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REFER TO YAq4
REFER TO YA4

P :
128K 128K

$T6
N M

FEry i }
9595800&2357
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NOTES:
* |
* 2
* 3
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THESE SEQUENCES ARE SHOWN IN THIS ORDER FOR TIMING CHART SIMPLICITY, THEY DO NOT IMPLY A FIXED ORDER OF EVENTS REGUIRED BY THE CHANNEL

SYSTEM RESET MUST DISABLE SELECTION, BLOCK POLL PROPAGATION AND CLEAR ANY STATUS, STATES, REQUESTS,REGISTERS AND INTERFACE CONTROL LOGIC
BIT 16 ON, ADDRESS BUS CONTAINS THE COMMAND CODE (0-7) AND THE DEVICE ADDRESS (8-i5)

ADDRESS BUS BIT 16 ON, EXAMINE 8-I15 FOR DEVISE ADDRESS, LOGICAL COMPARE CONSTITUTES INITIAL SELECTION

INITIAL SELECTION-ADDRESS GATE SIGNALS A DEVICE THAT IT CAN RESPOND TO INITIAL SELECTION AND BEGIN EXECUTION OF THE COMMAND SPECIFIED BY
BITS 0-7 OF THE ADDRESS BUS

ADDRESS GATE RETURN -SIGNALS THE RECEPTION OF ADDRESS GATE - EXAMINE ADDRESS BUS BITS 0-7 FOR COMMAND ACCEPTANCE AND ACTIVATION OF
CONDITION CODE IN BUS : -

DATA STROBE IS RAISED FOR A DURATION OF 200 NSEC AND FALLS BEFORE THE FALL OF ADDRESS GATE SET DATA BUS INTO HOLDING REG, IF INITIAL SELECTION
AND OQUTBOUND TRANSFER 1S OCCURING (BIT | OF ADDRESS BUS ON)

REQUEST IN BUS BIT I6 OFF EQUALS INTERRUPT REQUEST ONE OF BITS 0-15 ON IS DETERMINED BY AN INTERRUPTING CONDITION IN THE DEVICE AND EQUALS
THC LEVEL OF A PREVIOUS PREPARE COMMAND WITH 1" BIT ON

REQUEST IN BUS MUST STAY ACTIVE UNTIL IT IS SERVICED (POLL CAPTURE OCCURS RECEIVES A HALT [/0, DEVICE RESET, SYSTEM RESET, OR POWER ON RESET

POLL IDENTIFIER BUS (5 BITS) IS RAISED AT LEAST 200 NSEC BEFORE POLL BIT O OFF IS FOR INTERRUPT IDENTIFICATION

IF THE DEVICE DOES NOT CAPTURE THE POLL IT HUST PROFAGATE POLL TO THE NEXT DEVICE

POLL RETURN IS RAISED IF THE POLL IDENTIFIER MATCHES THE LOGICAL REQUEST BEING MADE ON THE REQUEST IN BUS, POLL RETURN RESETS THE REQUEST IN BUS
SERVYICE GATE AFTER POLL CAPTURE INDICATES BEGIN TRANSFER TO THE DEVICE

SERVICE GATE RETURN SIGNALS THE DEVICES RECOGNITION OF SERVICE GATE

MUST BE ACTIVE BY THE RISE OF SERVICE GATE RETURN

DATA BUS BITS 0-7 ARE THE INTERRUPT STATUS BYTE (ISB), 8ITS 0-15 ARE THE DEVICE ADDRESS

ALL BUS BITS MUST BE SUITABLE PPTOR TO ACTIVATING OF ANY TAG LINE

_TAG LINE MUST BE DEACTIVATED PRIOR TO ANY BUS LINES GOING INACTIVE

' » ' DPC WRITE . POLL CAPTURE | INTERRUPT ID PRESENTATION |
: ' ’ ' ! i i
P _SYSTEM RESET L H 1+ ! ! B : i !
la— > 5 u SEC ~——o] w2! ! | |
4> _ADDRESS BUS un J‘! — ) : :
L l i LR 3
i [ ) [} -
<4) DATA BUS us) iy —-{] f== 2300 N SEC | ‘5 o 1 *12[ ¥y .
145 | | |
P ADDRESS GATE ) *3) 3 F— < susEC | ! ” L :
1 ! § 1
< ADDRESS GATE RETURN (1) 1 %y | T ] - X f
| ' Y ' T " ' i
< _CONDITION CODE IN | | 0 e ! - t *3 }
el i 1S : { 2200NSEC—~| [+ —
® _DATA STROBE W { e \ 1 !
1 133 M P! i
. i '
<4 _REQUEST IN BUS as) ) ! *6 *7 4 ! i | :
B ' |
: ! I BRE
®_POLL IDENTIFIER ) | *g ' ' VL
- » ! 2200 N SEC™ i | TR
»_PoLL. w | . 1 *9, ! : : ) :
. { i ; |
g | i |
< _POLL RETURN w i ] | P
> £ GATE W , : <20 U SEC— b o — 1) :
VICE GA
. % _SERVIC fs ol b—*",
<4 SERVICE GATE RETURN W - ! —
LR
be——— < 20 uSEC —d

Asao -

ALL OUTBOUND TAG AND BUS RELATIONSHIPS ARE AS
SEEN AT THE QUTPUT CF THE CRANWEL. ALL INBOUND TAG

AND BUS RELATINNSHIPS ARE AS SEEN AT THE

OUTPUT OF THE DEVICE. ALL TIMES INDICATED ARE
AS SEEN AT THE CHANNEL OUTPUT,

SCOPE LOOP-DPC WRITE
( PREPARE DEVICE TO LEVEL 0, I-BIT ON)

ADDRESS (HEX) DATA (HEX)
00060 680C 10 COMMAND
0002 0024 ADDRESS OF ID(B
o004 6802 * UNCONDITIONAL BRANCH
0006 0000 * TO ADDRESS 0000.
0024 60X X IDCB PREPARE 'X X'~ PUT DESIRED DEVICE
ADDRESS HERE
0026 000! PREPARE CATA, LEVEL 0, 1 BIT ENABLED
£C HISTORY DRAWING TITLE
i OCT 76578468 DPC WRITE
| AUG 77{578757 MACH
PART NO (635440

CLASSIFICATION

2 IBM com
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SfART CYCLE STEAL OUTPUT

NOTE:

| FOR NOTES SEE PAGE AS32!

L | POLL CAPTURE i i POLL CAPTURE ! CYCLE STEAL INPUT I
. ! | ! | ! I
- | * i |
ADDRESS BUS an ! o , *6 1
0 __IP'T "_q' ¢ ' i ! % ;‘F 1. ! :
- i ] i : ; | ! ! J
&P DATA BUS us) w1 el . i~ F—>i00f —aq . [ I ‘ 1
1 v ’ ) y  Nsec! | o ] i )
[ ! ! ! i ! " ' ' .
4 ADDRESS GATE w \ h 1 . ! 1 ; | ) 1 1 ;
[} i H ? 1 1 ! i . H i
. ! 1 . | i ( ! | i
& ACORESS GATERETURN (| | 1 @3 Q- st 1 : : : : ! ~ :
1 ' 1 - r
. . L.[ | | : i ' i I ] J
4 _CONDITION CODE IN <2 1 " , o T | o ]
M | \ ' ; ] - r‘zZOOI § ] 2_200 -.1 rv |
' Lo | | 1! Nsec! ' | NSEC |
P DATA STROBE wl ' I I LTt | | X — !
. ) ) ! | el | [ | il | | 1 o
| | ! ] i | f i | |
< REQUEST IN BUS aof | 4! | *2 7 I | ! : Pl
T 1 ¥ T 1 T
; : ! i | : i i ' \ ! N
% _POLL IDENTIFIER ) L : *3 | o ! ! 1 | b :
4 ; ot
1 | . I | : : | 1 : [} |
» poLL m N *y S L] | ) l : K
t T | Y T T | 1 t
. | 1 i i i ! i ' 1y "
< POLL RETURN W Iy 1 | | ! ! S I
M b i X ' , ; K
P SERVICE GATE w | *S = B b ] *S5T =B
! 1 1 T | ! T
| I ' | ] | { J 1
<« _SERVICE GATE RETURN (1) A p *7 _— N . *7
' : I ' i
< OUTPUT/INPUT INDICATOR () I *Q ! ! *9 1L
t : t T i -5Y : i
] b e O '
€ WORD/BYTE INDICATOR (1) | LN M b ! %10~ B
! ‘ "R i | o I '
S { .
)y e e - —+- 1 -
¥ _C.5. STATUS BUS ) L :*Il H TR ! W
4  he— <6MSEC TIMEOUT p———— <100 i SEC —————{

e———————— <100uSEC ——"4

THESE SEQUENCES ARE SHOWN IN THIS ORDER FOR TIMING CHART SIMPLICITY. THEY DO NOT IMPLY A FIXED ORDER OF EVENTS REQUIRED BY THE (HAN@.

-

- AS320

ALL OUTBOUND TAG AND BUS RELATIONSHIPS ARE AS
SEEN AT THE OUTPUT OF THE CHANNEL. ALL INBOUND
TAG AND BUS RELATIONSHIPS ARE AS SEEN AT THE
OUTPUT OF THE [/0 DEVICE.ALL TIMES INDICATED
ARE AS SEEN AT THE CHANNEL OUTRUT
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NOTES :

*

*
*
*

*
Y,

*

2
3
M

NOTE:

DATA BUS CONTAINS THE DEVICE (ONTROL BLOCK (DCB) ADDRESS DURING A START (OMMAND
REQUEST IN BUS BIT 16 ON EQUALS CYCLE STEAL REQUEST
POLL IDENTIFIER BITS o OK, 3 ON AND 4 ON EQUAL POLL FOR CYCLE STEAL

POLL IS CAPTURED BY THE FIRST DEVICE TO SEE IT WITH A REQUEST IN RAISED,
OTHERWISE POLL IS PROPAGATED TO THE NEXT DEVICE IN LINE

SERVICE GATE AFTER POLL CAPTURE INDICATES BEGIN DATA TRANSFER TO THE DEVICE

ADDRESS BUS BIT 16 OFF AT PROCESSOR PRIOR TO SERVICE GATE ACTIVE INDICATES
CYCLE STEAL TO OR FROM STORAGE TO THE I1/0 DEVICE ADDRESS BUS BITS 0-1S
CONTAIN THE STORAGE ADDRESS FOR CYCLE STEAL

SERVICE GATE RETURN SIGNALS A SERVICE GATE CAPTURE BY THE DEVICE AND ACTIVATION
OF ADDRESS BUG (ON A CYCLE STEAL SEQUENCE), DATA BUS, CONDITION CODE IN BUS
AND OTHERS TAGS AS REQUIRED BY THE PARTICULAR CYCLE STEAL OR INTERRUPT
SERVICE SEQUENCE

CONDITION CODE IN BITS 0-3 RAISED DURING CYCLE STEAL DATA TRANSFERS ARE
LOGICALLY EQUAL TO THE CYCLE STEAL ADDRESS KEY DURING (YCLE STEAL TRANSFERS
FOR FETCHING THE DCB AND REPORTING RESIDUAL STATUS, A VALUE OF LOGICAL ZERO
IS USED FOR THE ADDRESS KEY. DURING DATA TRANSFER, ADDRESS TRANSFER KEY
EQUALS CONTROL WORD BITS S5 -7 WHICH WERE SET IN THE DCB

CYCLE INPUT INDICATOR OFF INDICATES AN OUTPUT FROM STORAGE, CY(LE INPUT
INDICATOR ON INDICATES AN INPUT TO STORAGE

CYCLE BYTE INDICATOR ON INDICATES A BYTE TRANSFER, CYCLE BYTE INDICATOR OFF
INDICATES A WORD TRANSFER

STATUS BUS ~ ANY BIT 0-3 SIGNALS THE DEVICE THAT A CHANNEL ERROR .HAS BEEN
DETECTED IF ACTIVATED DURING CYCLE STEAL SERVICING THE DEVICE WILL RETAIN
THIS INFORMATION FOR PRESENTATION IN THE ISB AT INTERRUPTION TIME THE
DEVICE WILL TERMINATE ANY OTHER CYCLE STEAL OPERATIONS AND PRESENT AN
END . INTERRUPT

ALL BUS BITS MUST BE STABLE PRIOR TO ACTIVATING OF ANY TAG LINE.
TAG LINE MUST BE DEACTIVATED PRIOR TO ANY BUS LINES GOING INACTIVE

AS 32|

SCOPE LOOP - READ C(Y(LE STEAL STATUS
(CYCLE STEAL DEVICES ONLY)

ADDRESS (HEX) | DATA (HEX)

0000 680C 1/0 COMMAND

0002 0024 ADDRESS OF IDCB

0004 6802 * UNCONDITIONAL BRANCH

0006 0304 *T0 ADDRESS 0304

0024 60XX *IDCB ~ PREPARE 'XX'= DESIRED DEVICE ADDRESS

0026 000l PREPARE DATA, LEVEL 0, I BIT ENABLED

0030

) 0300 PUT DDB POINTER (0300) IN PROPER ADDRESS.

022F ADDRESS (HEX) CALCULATION = 0030 + 2
(DEVICE ADDRESS). IT IS ONLY NECESSARY
TO STORE INTO THE ONE CALCULATED
ADDRESS

0300 0304 START INSTRUCTION POINTER

0302 0000

0304 680C 1/0 COMMAND

0306 0304 ADDRESS OF IDCB

0308 6100 LEVEL EXIT

030A TFXX IDCB ‘XX' = DEVICE ADDRESS

030C 030E DCB ADDRESS

030E 2000 DCB - START CYCLE STEAL

0310

i 0000

0318

0314 000X BYTE COUNT ~ 'X' SEE DEVICE TDM FOR BYTE COUNT

03I¢C 031E DATA ADDRESS

031E — *CYCLE STEAL STATUS IS PUT HERE AT END

*CF CYCLE STEAL STATUS (OMMAND

EC HISTORY DRAWING TITLE
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i DPC READ . POLL CAPTURE INTERRUPT ID PRESENTATION
P HALT OR MCHK W F—>susec—< *! | I . |
& ADDRESS BUS amn ‘s *z__L F—2 300 NSEC r— . ‘ i |
&) DATA BUS 8 ” | I — ' : I_——‘____
> ADDRESS GATE W *3] F—<5uSEC 1y PP 3 ,
& ADDRESS GATE RETURN __ (1) T%*‘l—: e ‘ g
€ CONDITION CODE IN 3) I > — e I
~om o L) - :
@QREQUESTINBUS ____ U®) b——<20 usec— I | ’ i —-II :-—— > 200N SEC
P POLL IDENTIFIER ) 2 200N SEC—e! | | ; ; : |
»PoLL 0) ' L l I |
@POLL RETURN ({}) i } :
 SERVICE GATE W . 1 <20uSK p— i '
@ SERVICE GATE RETURN (D) ; I
' j——<20u SEC—OJ

ALL OUTBOUND TAG AND BUS RELATIONSHIPS ARE AS SEEN -AT "TI-E‘

A5330

e 4y

OUTPUT OF THE CHANNEL.ALL INBOUND TAG AND BUS RELATIONSHIPS
ARE AS SEEN AT THE OUTPUT OF THE DEVICE. ALL TIMES INDICATED
ARE AS SEEN AT THE CHANNEL OUTPUT.

THESE SEQUENCES ARE SHOWN IN THIS ORDER FOR TIMING CHART SIMIPLICITY. THEY DO NOT IMPLY A FIXED ORDER OF EVENTS REGUIRED BY THE CHANNEL .

NOTES
*|

*3

*y
*g

NOTE :

HALT OR MCHK SIGNALS THE DEVICE TO DESELECT, BLOCK POLL PROPOGATION AND TO CLEAR

ANY STATUS REGUESTS OR REGISTERS EXCEPT FOR PREPARE FIELD, OUTPUT SENSOR POINTS AND TIMER VALUES.

BIT 16 ON, ADDRESS BUS CONTAINS THE COMMAND CODE (0—7) AND THE DEVICE ADDRESS (8—i5)
ADDRESS BUS BIT 16 ON, EXAMINE 8~—15 FOR DEVICE ADDRESS, EQUAL COMPARE CONSTITUTES INITIAL
SELECTION— EXAMINE ADDRESS BUS BITS 0—7 FOR COMMAND ACCEPTANCE.

ACTIVATE IMMEDIATE STATUS ON CONDITION CODE IN AND DATA ON DATA BUS.

INITTAL SELECTION AND ADDRESS GATE— DEVICE SETS ADDRESS GATE RETURN

ON INBOUND DPC TRANSFERS, SHOULD THE CHANNEL DETECT A PARITY ERROR, DATA STROBE WILL NOT
BE ACTIVATED AND ADDRESS GATE WILL BE DROPPED

ALL BUS BITS MUST BE STABLE PRIOR TO ACTIVATING ANY TAG LINES
TAG LINE MUST BE DEACTIVATED PRIOR TO ANY BUS LINE GOING INACTIVE

SCO

OPE LOOP-DPC READ

(READ DEVICE ID)

ADDRESS (HEX) DATA (HEX)

0000 680C 1/0 COMMAND

0002 0024 ADDRESS OF IDCB

0004 6802 *UNCONDITIONAL BRANCH

0006 0000 *TO ADDRESS 0000

0024 20XX IDCB-READ DEVICE ID ‘XX’ = DESIRED DEVICE
ADDRESS DEVICE ID IS STORED IN ADDRESS

0026 0000 0026 WHEN READ DEVICE ID ENDS.
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NOTES: .
THE FEATURE PROGRAMMABLE MULTI-LINE COMMUNICATIONS CONTROL ID WORD IS JUMPERED OR WIRE WRAPPED AS FOLLOWS:
BIT2 ¢ -ON

BITS 39”95 "OFF'V.“

BITS 6&7 - DETERMINEC BY THE NUMBER OF LINES ATTACHED. FOR TWO L INES
JUMPER ON BIT73 FOR FOUR LINES JUMPER ON BIT 6; FOR SIX LINES
JUMPER ON BOTH 6 & 73 FOR EIGHT LINES NC JUMPERS ON 6 OR 7

BITPO - -JUMPERED AS REQUIRED TO MAKE BIT 2 THRU 7 ODD PARITY - 2 LINES = PO ON,
- y LINES = PO ON, 6 LINES = PO OFF , 8 LINES = PO OFF

BITS 10, 12,PI-OFF

BITS 11,13,I4—ON L-
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NOTE :

TO INSURE PROPER INSTALLATION OF THE CABLE BETWEEN
THE CONTROLLED CARD AND THE 4-LINE ATTACHMENT CARDS

SEE CETAILI
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FEATURE PROGRAMMABLE MULTI-LINE COMMUNICATIONS ADAPTER - 2096
LATER LEVEL ——= °fJAs (MAY BE ABOVE OR BELOW EIA GROUP)

CARDS ONLY oTTYeSIA
TTYsEIA
:'m:&:: °ElA°TTYo
oTTYe EJA®
€
—X ~_
e o o
o ? o o 9 o Py 5
s o9 } LINE 3
o o
o o
% o2 o @
s LINE 2 i
o o 9o -L
6 o
ﬁ s o o I
] o o - - -
o o o } LINE § ° O_é_—————"’_/_'-
o o 9 o 0 o - - )
o 0 o o o
9 o
o o
o0 Pﬁ
D2 } 3 -
o s o LINEO oo
o 6 a - -]
o & o o
o o o o o W I_. N 2
2 = 2 z
LATER LEVEL 0 2 4 7
CARDS ONLY =, . . . s
e A AN A A ea. — o1 TNC N N o ° -
MANUFACTURING e o 0o K /
TEST POINTS-— \)
NOT INSTALLED
ON LATER LEVEL EARLY LEVEL -
CARDS CARDS ONLY
[ 7
LINE SPEED RANGE SELECT W Lo o Lo
=300 TO 19,200 BITS/SEC HI % . HI HI HI
N o o
L0 =375 70 1200 BITS/SEC - TONLNE T LINE 3
LINEQ LINE 2

LATER LEVEL

CARDS ONLY EARLY LEVEL

CARDS ONLY
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SCu65
EiA / TTY JUMPERS
MUST BE INSTALLED AS A GROUP OF 6 (TTY) QR 7 (EIA) JUMPERS.
EIA=R5232C/CCITT V.24
TTY=CURRENT LOGP INTERFACE
MODEM CONTROL JUMPERS
~ INSTALLED AS REGUIRED BY USER
LINE 3 ° e g;: ‘;“ CONFIGURATION . TF JUMPER IS
Y e oD o: INSTALLED, IT UNCONDITIONALLY
e o RIS ACTIVATES SIGNAL.
LINE 2 { o DTR RTS = REGUEST TO SEND (TO MODEM)
(° ¢ DC DTR = DATA TERMINAL READY (TO MCDEM)
o o RTS
LINE 1 { A DCO = DATA CARRIER DETECT (TO ADAPTER)
o o DD
o o RIS NOTE : FOR DIRECT CONNECT APPLICATION
LINE O 1 ° e ng OR CURRENT LOOP APPLICATIONS
- ‘ L INSTALL DCD,OTR AND RTS JUMPERS
FOR EACH LINE IN USE
*
EC HISTORY DRAWING TITLE
14 MARTI|3 75091 [FEATURE PROGRAMMABLE MULTI-LINE COMM'S,
I5AUG79 | 375589 MACH  SERIES |
14 SEP 79 | 375743 PART NO 6839767
C IS MAYSI | 987965 CLASSIFICATION =
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CONFIGURATION #2
4-WIRE, REMOTE CURRENT SOURCES SUPPLY 20MA/60MA FOR BOTH LOOPS

CONFIGURATION # |
4-WIRE, FC 2096 SUPPLIES 20MA FOR BOTH LOOPS

SC470

CONFIGURATION # 3
4-WIRE, EACH DEVICE POWERS ITS TRANSMIT LOOP

X - AO6 X - A06 N.C. + REMOTE TX - AOb
CURRENT AO7 CURRENT CURRENT CURRENT
SOURCE *+ SOURCE + A07 N.C. =~ SOURCE SOURCE + AO7 ]
. AOY RED ll XHIT =] o - - AQY S — AOY __I © —
XMTR RCVR XMTR XMTR r
_ AOS WHITE [XMIT +] S . a A0S - . ROR B A0S . S + ROR
+ BOY YELOWREY - 1 o I ¥ BOY — 9 - BOY — - -
RCVR BLACK M XMTR RCVR XMTR RCVR XMTR
- B80S + - BOS —@ + - BOS e +
RX - BO6 ‘ RX - 4C6 N.C. ' + REMOTE RX - BOG6 N.C. + REMOTE
CURRENT CURRENT CURRENT CURRENT CURRENT
SOURCE + BO7 SOURCE + BO7 N.C. - SOURCE SOURCE + BO7 N.C. ~ SOURCE
DTR — AOl DTR ——— A0l DTR ——— Aol ]
DSR Bo! J DSR BO! ] DSR 801
RTS AO3 RTS AO3 RTS ——— AO03
(Ts ——— 803 ] CTS BO3 | (TS — 803 ‘:
i FPMLC FC2096 |  cABLE FC2061 (AS SHIPPED) _ | TERMINAL DEV{CE__| L FPMLC FC2096 CABLE FC 206! (MODIFIED) ’| TERMINAL DEVICE I L FPMLC FC2096 | CABLE FC206i (MODIFIED) TERMINAL DEVICE
l | [ = f T =T 1 [api T ] -
CONFIGURATION # 4 CONFIGURATION # S
2-WIRE,FC 2096 SUPPLIES 20MA FOR LOOP 2-WIRE, REMOTE CURRENT SOURCE SUPPLIES 20MA/60MA FOR LOOP
TX - AO6 TX - 406 N.C. + REMOTE
CURRENT CURRENT CURRENT
SOURCE + AO7 SQURCE + AO7 N.C. ~ SQURCE
o + AO4 W\ - + AOY4 - o
. HCVYK XMIR RCVYH
AN _ 05 + M - AOS
+ BOU - ’ + BOY4 -
RCVR XMTR RCVR XMTR
- BOS @ + - BOS N
RX - BOG N.C. RX - BOG N.C.
CURRENT CURRENT
SOURCE + BO7 N.C. SOURCE + BO7 N.C.
DTR — A0l DTR AOI
DSR BOI l DSR 80Ol |
RTS AO3 ] RTS AO3 ]
TS BO3 TS 303
FPMLC FC 2096 I CABLE FC 206! (MODIFIED: ; TERMINAL DEVICE I | FPMLC FC2096 l CABLE FC 2061 (MODIFIED) TERMINAL DEVICE
i T | > r T T >
NOTES :
1 CONFIGURATION # | REPRESENTS CABLE ASSEMBLY FC 2061 AS SHIPPED. OTHER CONFIGURATIONS ARE
ACCOMPLISHED BY REARRANGING FOUR WIRES AND TWO JUMPERS AT THE CABLE ASSEMBLY BERG CONNECTOR
2 CONFIGURATION #3 IS RECOMMEMDED FOR LONGER CABLE RUNS AND/OR HIGHER DATA RATES
3 ECHO PLEX IS PROVIDED BY FC 2096 AS A PROGRAMABLE OPTION
- €C HISTORY DRAWING TITLE ]
_ 23AUG79| 375589 |FPMLC CURRENT LOOP CONFISURATION
987965 MACH ‘
PART NO  6B41Y485
CLASSIFICATION =
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CHART A CHART ®
DEVICES COUNT IPL SELECTION i
| DEVICE |2 DEvICE |3 DEvicE | v DEVICE JUMPER 8 | JUMPER 9 | JUMPER IO
CONNECTOR | CONNECTOR| CONNECTOR| CONNECTOR

IPL NOT SUPPORTED

JUMPER |1

JUMPER 12
FILE 0 PRINARY

X MEANS JUMPER INSTALLED DEVICE I.D. WILL BE SET

AUTOMATICALLY DEPEMCING OM THE MUMBER OF FILES
CONNECTED: FILE | PRIMARY
UP YO 2 FILES - DEVICE I.D. =3106
JO0R S FILES - DEVICE 1.0. =320%

FILE O SECONDARY
FILE | SECONDARY
FILE O PRINARY AND
FILE | SECOMDARY
FILE | PRINARY AND
FILE & szonsany ~ 1~
X MEANS CYNPER INSTALLED

pevice fof1f2]a[w]sfe| |umper nunser
ADDRESS LOGIC
SELECTION
] JUMPER
t LESS SIGNIFICANT BIT (ALVAYS FORCED TO O AND IS NOT JUMPERASLE)
MOST SIGNIFICANT BIT. JUMPER INSTALLED = LOGICAL 0
nOTES:

2
)

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

ARE CONNECTED THE BASE ADDRESS MUST BE DIVISIBLE BY &

CARD JUMPERS AS SHOWN

BASE ADORESS = FO= 1111l 0000

IPL= FILE O PRIMARY

DEVICE ID=3206= 001l 0010 0000 0110
CONFIGURATION ENTRIES FOR OPTIONS AS SHOMWN
-FOTA 0000 0000 0000 0000 0000 0000 3206
-FITA 0000 0000 0000 0000 0000 0000 3206
-F27TA 0009 0000 000C 0000 0000 0000 3204
-F37A 0000 0000 0000 0000 0000 0000 3206

JUMPER P/N 4%%I07S51, QTY MAX 12
EC HISTORY DRAWING TITLE
I AUG T8 | ITu9NT CARD JUMPERS
2 FEB 79 | 375381 MACH 49463 ATTACHMENT

PART NO 60837770

CLASSIFICATION
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4963 DEDICATED CABLES (TO FILE 0 & FILE 1)
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4963 DEDICATED CABLES (TO FILE 2 & FILE 3)
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4963 CHAIN CABLE

DUC BOARD Al?& FILE 0 BOARD 4!1)
PIN ASSIGNMENTS PIN ASSIGNMENTS
B2BM2-- ~DU TAG BUS BIT 0 == A3B02
B2B03-~« -DU TAG BUS BIT 1 == A3BO0O3
B2BQU4-- ~DU TAG BUS BIT 2 -= A3BNY
B2B0S-~ -DU TAG BUS BIT P == A3IBOS
B2B06-~- WNOT USED == A3IBNG6
B2BN7-= +5 VYOLTS FOR TERM CD -= A3BOY
B2B0R-~ 45 YOLTS FOR TERM CD == A3BOR
B2BN9-- 45 VOLTS FOR ™ERM CD -=- RA3B0O
B2B10-~ NOT USFD -- A3B10
B%B11-- NOT USED == A3B11
B2B12-- -CONTROL SAMPLF RCVD == A2B12
B2B13-- ~CABLE CONTINUITY TIN -- A3B1%
B2D02-- ~CABLE CONTINUITY OUT == A3DC2
B2N03-- NOT USED o -= RA3DN3
B2D0U-=- -MC DATA BUS RIT N == A3DOUY
B2D0S5-~ -MC DATA BUS BIT 1 == A3NOS
B2D0H-~- ~MC DATA BMS BIT 2 -= A3DO6
B2D07-~ -MC DATA BUS BIT 3 -= A3D07
B2D0A-- GND -= A2IDCA
B2D0Y9-- «-MC DATRA BUS BIT 4 -= A3DO9
B2D10~-- ~-MC DATA BUS BIT 5 == A3DIC
B2D11=- -MC DATA BUS BIT 6 -= A3D11
B2D12-~ -MC DATA BUOS BIT 7 -- A3D12
B2D13-~ -MC DATA BUS BIT P == A3D13

D W D T W DI W T U R W D WD I W W @ S W

B2 CONNECTS THRU CABLE TO A3 DU BOARD FILE 0

ceccceeee  cmcecmece  cececemes  comeceeee |

2 | | l

X X X T ¥ e oow e = - - o w®w> o cooscnoeen

I RE | Vi !

DUC BOARD (A2)

A4 CONNECTS THRU CABLE TO A3 DU BOARD PILF 9
(IP EXISTING) AND SO ON FOR NEXT SEQUENTIAL FILES

IN THE LAST FILF OF THF CHAIN A TERMINATOR CARD
IS PLUGED INTO POSITION A4

LIN® NAMES OF POSITYON AU APF THF SAME AS THOSE
OF POSITION A3 AND ARE THE SAME FOR ALL PILPS

IN ALL FILE BOARDS THERE IS A SHCRT CIRCUIT
BETWEEN A3D02 AND AUDN2 AND BETWEEN A3B13 AND
A4B13 FPOR CABLE CONTINUITY LINK

| R TR T T

s

DU BOARD A1 (FILE N)

P T L L L T T P P YR LY Y Yy ¥}

4963 CHAIN CABLE

CE Y X RS R R L L XXX 2
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A2C2

BS TO CARD

CABLE POSITIONS RS,
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4963 DUC BOARD (A2) CABLE POSITIONS B2,B3,B4,A3,A4 TO CARD C2
ad

DUC BOARD
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ik aneai siitius wdsied i 04 [TRRPET P i b ' de TR A P s W Jaliet b it . - [ i . ' ¢ i

nswnor~ [

(] a
] n o ow
] v o~
] ~
- ] m v I~
”m ' vl o m
o ] o [ - o]
m ] | [ I T B } ' 1 1 ] ' [ ] = O ©
~ ] (3 2 N S SR B | [l t ] ' ] = . (&)
- ] tCsy oty 8 ] [} V- 1 == " H X .
7] [ I | . e [ =T N T T B | 1 ! [ I T T N B [ VI §) = =
PN N M o2 N (-3 Ny [] ] ] 1 ] ) (N} [ ] [N} ’ «C m .
oz o © © © "o et 1 DT ¢t ' ' (I S B R ] " A E [
- B a a a m e Pt 1010C1MI101 t ' I I T N B N | [ .
~— NN NN tER 11zt ibitzt ] ' [ I T I B O | t (8]
= - o & wninm 1o 11 ] ' [ T T I O | 1 O .
BN [=3L) [ L R | [ ST <N S D | [ ] I I T I R 1t @ ~ e
OCONMIC OO CONMNNNMONNE S MINS NI OO © e N N ™M MM By [ I NN R T N | ] ] [ I T T I N S ] = [7y)
O OCOOOr O r OC O™ O OrO0OCC COCOD 3] © O - « O [V I - I S T N B | [} ' 1 1y X [ S) o £Em
OmMOne.ROOUOURUSONLOADOMAROAMEUS.L.EM own m m £ A EM@M Ej O ) creracaee—ae———— [} ] P} e } e B3 ' =] 2 VN
NN OO NN N N OO OO OIS TN N N IO NI N O N O [P m 2 = M NN DIk 1™ 1 8 1 ] 1 1 t - a8 b~ <~
poLupLLuLLLLVLLVLULVLDLDLLLVLDUDLLUDUD M M o« o e n1e 1Ot t ] ] ] ] ] [} ] [~ t [« 1,4] =M
L= 10D~ QY ¢ & ¢t @ [} t I t m O
B R R R R R R R R R R R R R = I gl S L S L I B H ' 1yt tam o &
AR E R E ] [a]-N [ T T | HiZa jet U ) ] ] N N~ 1 O Vo o
HEZ> 111011010 [ [ (2 T T I T I ) TR A T r
1o NIz Z )z ' [} [ T I N B N 7)) ] -4} 1
Zt1oe 101 Tt ] ] ] ] -SR-S [] ~ -
Hi & ogeat Y ' [ timi 1) 1O ] o BIC
e o v et e o (R 2L T ST I R T S | (] [} [ 2 R I R T B Y- ] (33 ] 158
HEHEEHEHEEBE ZIRO 1! ) [} o~ Y 1 e [ (3.4 <N
RZZZZZ O ] A 1ot o ] [S] &) Qo
o000 CO00 O H N 8 t P B ! e ] e |~ 1
[ &) - (3] ™ vpvoLoLvLL 180 o1 g g I = ) = ] )
< - o~ m Ber D ot 3 ot o rt a1 L ] (R
B B BN mlm CoOre MM =S N [] ¢ ] ] [ < SR | § o= § =
QO NMINOH G o1 B K B 3 B 2 » MmO tecitny _ ¥ 3 1 [ S T N R R R
(a1 o 1-%- 3 O HBS e B IO B M H R HRREE R )y B g 1mi010101 t O 3 O e oty A
UHBPEHERBPEEr Bl Bt Bedt Bl o L e e e e e T LCigagn Nt ===t ¢ e !t 8
[l 1T 2Tl e lalslalalalalsl dlollel Sl el TN CT 1 e >4 OHHMHEH M [l ST = R T T T | LI TR S PR N N I O I I X <
HeH OOOOOOAES 8k SRR SRR B = OS tba  Pe B s 1| LI 3 R T | ! L Y M aM 1O
monmpl BIHE fIHE RHE RHE O [ 3 ez goNd ] ] ] ] P oe ¢ B IMI V) 1@
»=10N VIV V200 U2 U 00 B 0l 0 00 e o S, pd B ol 60 03 50 00 (50 3] z BRI R RIS R i OO i ] ] 1 ] i &= 5 & 1 [ 2 ] LI ]
NNNNADDDDPDDDBDA ok VLo Bvos o (= sadededdr-deded o] bl -1 ] [ - R O T TR B B R A &)
DppbEMOMOOMOOOMNEHRNEHRCEHROECRXK = - Qomemmmmm T a [ t B H oYy B [ '
[Lalea]:e.oF ] el d- =l L - Hal. T Nal- 15N o] oL o’ o, 6T L. L &L oL Q1RE tAtaIa | I | 1 LI | 1 e t wn ]
Netasidaaadaainge PNNKE BNE e [\NO L (818) 5181518181838 oo AR QIRIKIEA: 2z 3 - ) -t 1 E ) [¥e]
VOVY HEEHEHEEEHEHE (D [ 209} [ 2.9 HU 2 A & wn R ERERE o} Bl ) Rt 1B ¢ " H o B ] ] 1 <= -
o oL oL gur 4] o o ot ot ol 0 oS o 0t 3 S P S IR I 2 B R D @ H F - 1818181818181818) O =tmy HIOIOIO Y t t = ] ] t KO o
HEHERmAQOQQnoAQOEHEREHERIEGHERI XK g [0 T4 e Lalalalalalnlale my ZEHey [SERCERCNE N [ - A B | B UT I | -
& B BNE BVEH BB BHNG O L Rl el TalalalalaYoTaYa] 1t OWE Kz LS T L R I O I B t e
OEPLOZOULLLULLULLUZDZRZDZRAZDZMZD Z R W H>E ZoEOAEEREIE Uy &= Zi2tz ) 2z roH oy g t st (N} i [] [
CONALEEREEEEEEERELVOHEVAHUQHRDAaHEML & [P A U]8elalalalaYaTal ] SOV Z10t0101 [ T T & | [ ] [ 2 | t Ae ) o
N N A R A R I A S N I B R ) E3=10) Az =) otUIVIVY t 0~ 0~ 1 e v ! [ 2 ] o
[ [o]-1%] tHE (SR A ' ] 110N N 1 b 8]
(O T 2 T T O T O D I IO IO O DN I OO NN BN A ] Ot 1005003010 [(K=0:1 N iy ' ] Ity ety [ T~
BN N o - oV I Lt} 1= O BRIt EIE 1 ] [ N I T T I | + O i =
AN NI NOS GO NMMIONOMICONNCMINCINOS  Z@ Rda CNOOONMENMMEONMOCN 1 BIEd g RN AN RN ] ] ] 11 [ I I I | ! M m
COC OrOCCOCTrererOOrCOOrOOOTrCOOrOC DO ol (ol ol ol el d =t (WML N HIHEHIH) ] ' 18 1 rs t xO (]
moommaoonAQQaaemmAaM@omamMmmamMmmQm Om MUz Am@maoaomas [ R l=ToN] [N NN NN | ] 1 - 3 = ) B
ANONANINOININANNNANNNNMOMMNI IIIIIITIOMMMNIT G0N <D NN IIme 1 OER | [ 1 N ) N ] ] [ ] E
onoaomamaomomamnOmMommnNomifida ke BCU VAN AOME N0 o ' ] ciINIMLT [ = T R & T | ] (] t M <
- — 1 e @ (L)
{ ] (=2} =] L] L]
¢t = -4
' - 9 >
1 RE (=]
| I t [#]
] (2] i [ 8]
' )




4963 DUC BOARD (A2) CABLE POSITIONS B3,B4,A3,A4,TO CARD D2

M
vl
{12]
R N N e e e e e e O | RN
MNANNAUNINDNNO O OMOIRT OO0 Mt G oINS GG ?_2998533385523003
[=lel o lolelelolelal ol l lelaol jlolelelelalol tol lolal alelelolalel olelelal lolelelele Lol ol le]

NOOASO0DO0IODNA.ONOHIOODOOIODOT NI BOAOMONMMBTONIZOMMONOMOY
IS OTOI I OSSOSO AN U OISO OIS A OS AU AU I O U S I OIS I IS SO N S SO U N I S I

(ele/alalalaala/as/easaaoaecsaaasanaesasnaanaaaanaaaaalalaiealalal
(N T T T T T T D I T T T R Y U TN TR N N N N T U N T U N D T N R N TN NN NN T T N O O N A A |
LI I T O U T N RO D O N R O IO N O I BN U RN N D RN RN AN TN R R AN N U T R AN O N TR A T U N N N |
o O - - N N M m
ox Z x Z x Z o Z
O o (=4 O b -t O kN o O M L)
O =] = ~-4 o N |l ® 4 "M x
C - x [ 8] b=t x O o x o = xO
Ol ¥ QO ey ¥ O <0 ¥ O MW ¥ Ot
(2 gt gt 818} O O V=FwQ O O W= L O Vw0 O
OoOd aAJZ O i LA O NG AL O -INad aaJT O

TGDGEYO OO0 TGDG%WI U..ICRMWDGEYZ N0 OQOW>-M MO
L]
Oo-ww x LRIO O X WO x
= O<UO0OR VW00 OOk D <O O k<
NN N0 <L = ON D b N O <L i O N O = (N O < o P O N I = U O < < -0
WO MY O < <L Z W0 O LIOF M0 O << 22 DILLIOY O LOY H X O << Z LD Y LY M 0 O L=< 2 Ly oy <
NZIEIIOLHEXEIINZE X IO XX IINZEIIOLHXIINZEIIOnHEXI0.
+ + +i+i+ + + i+ + + + + i+ i
} 1 [ | 11 ] 1 ! 1 (B A
s ) } 11 | [ 1 ] ] 1 111

-+
-— 4

-—-— e
-

i ot [ I i H )
1 11 1111 ! ! J
1 11 [ SR UL 1 I !
QO OMFUNNCO=ONOOM PN O OINO O M NNCO—NNO O OMINN O OO
OCOO~OOOOOrririOOO~OOOOOm™mtrtOOO—O O OO0t OO OO OO OO mirtrmir=t
[liafishidelelalalala’alalithititiialalaialalala/alitfitfititiaa/aialalalalalinfiditiaalo/alale/alalals)
AOAUALIMOALALA A LA S S S A A A S S R A A A A i s g e g e g o g g g g igLag g lag g Lo lag i s |

MOOOONOMEOOONOOANNOOONNAN0NOO0I(I(LILA(L(LCICI(I(L((((I(IL(LLLLLCL

w i

D2

(FILE INTERFACE CARD)

. WD W T . T W D W RS W e W SR AN GUP CEN W G A GG T S T D USSP TP AN ) SEP MM WIS TRY WEE GEP GIP G I W WK WRS WM SHD WD S WO R U S wm .

(CHANNEL INTERFACE CARD)

c2

- o —- . - - - - . - - - e - o . - -

B4

B3

AG

A3

DUC BOARD A2 (CARD SIDE VIEW)

(=]

=
NULNOW <
|
(o] 1
n wi
o ~)
I~
N o M
el o mMmi
o m s ]
n S o o1
z ¢ o ]
< X e
o O  Z
< m e
[ T 4 - O
©x .
< [ &
(o] [ |
Pee) | woil
T o}
O L] L oatd]
- | TN nmn
o >~ <}
xrnrn -t 1
Mm O )
O = ]
o n ]
I3 HOO -4 )
IS w1
(Llia] (LN
Dl wo
et bt )
Py a0 |
Wit [ “
] ]
1w ]
I = [ oo
1 <X ) NS
I O ) oo~
1 O -t
] < )
1 - } oo
1 O |} ol
i - 3 (@lis]
I > | O
I X ! >
I O 1 Zw
bWy 1} [s0]0 4
1 IO -
I e TR |
! 1 -
[ 0 1™ N | e o
1 Ooda (U]
T s T | o
1 $Z 1 [2 4
1 < | >=
] wWx ot [« %
ow i O
Y



.

DO JVTTn

Z2 A4 X2

W2

eee 202

]

32 9

A N —r

FANEN

A2C2 CARD IN DISK UNIT
CONTROL BOARD

JUMPER NUMBERING

)

6J DISK UNIT O
7

s
b} DISK UNIT |
7

67> INTERLEAVE (ALWAYS ON)

o005
o 0 b DISK UNIT 2
Jgvo 7

Q00 00«

(o]
[e]
o]
[o]
(o}

o5 MODELS 64A OR 64B X PLUG IN A2
—_—
006 6 b DISK UNIT 3 | e
oo 7 AN 'X'IN THE TABLE ®MEM“5V°' [~~~ 5803
SIGNIFIES THAT A JUMPER = GND \\Dsooa
IN THE ABOVE EXAMPLE IS INSTALLED. JUMPER ® GND D5008
DISK UNIT O IS A MODEL 64A P/N 1675209 © +8.5
DISK UNIT | IS A MODEL 598 O +5
DISK UNIT 2 IS A MODEL 23B e -5
DISK UNIT 3 IS A MODEL 298 © FOR
?nz Z EXAMPLE OF PINS EC HISTORY DRAWING TITLE
oo | JUMPERED FOR DISK
7) NOT INSTALLED 20FEBT9| 315351 DUC JUMPERING
11 MAR 80| 375662 MACH 4963 ;
10 AUG 8I | 323396 PART NO 6839630

MODEL DESIGNATION

DISK UNIT CONTROL BOARD
PIN PATTERN(PIN SIDE VIEW)

D 8 A

JUMPER NUMBER [S|6

DISK UNIT NOT X
INSTALLED

MODELS 23A0R 238

XX > [~

MODELS 294 OR 298| X

MODELS 58A OR 588

|
|
|

D B

.
|
|

CO00EBs00000 ®

é
8 8 8

I
|

8 8

[e0 00000000

)

[s8g00 evea-el [escee eanocoly
(a)
(08000011 0¢00)

8

[eedoscsccese [es::0000i10000] QOROCOOPCOO0 @

[essiee e000z o)
[esdecccssece)
[ esises cosee) [ ecsse s0se0]
OOO208000009 (00060 sseed ]

%

!

CARDS
« CHANNEL CARD
PLUGS IN (2
- FILE CARD
PLUGS IN D2

# OF FILES ATTACHED

« | FILE JUMPER
A2B02 TO A2D02

« 2 FILES JUMPER
A2B803 TO A2DO3

+ 3 FILES JUMPER
A2BO4 TO A2D04

+ 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 B4
AS OF FILE 2T0 A4
AS OF FILE 3 TO A3
* DECOUPLING CAP

SF509

CLASSIFICATION

I

CORP

DO NI TN

e 1 e ' T R T A

620013111 MRO= 780322201 Wl DAAFTING RAECIA ] GRAMMC CONTROLS CORPORATON  Bufte New ™ot Prem i § 4

AL.D DRAWING FORMAT X3TMGC.OTK NE3OT 3730 AGCDE I

g g e e o T ey




A2DC2 o o e e e e
*02:::?::27 GATED roxsx ENCLOSURE MOVING HEADS SF527
A2 CONKECTOR NOTE ' =
° i * NoTE[S] | [+] GHARS MODULER ﬁnors@ HEAD SELECTION DECODE (DOWN LEVEL=1)
SFSS3 b ) . A2 BO2 — | CHIP
F353 M09 ~CHIP SELECT 3 e I [ ! SYSTEM HEAD | HEAD SELECTED OUTPUT LINES SELECTED
SFS53 312 MARS POSITIVE SUPPLY oﬁ :gz; i’é‘; >>_€_>Fz | 5 SELECT CODE
— 5
SF553 MOY -HEAD SELECT A PLE: - / . T - -
SFS53 D06 ACTUATOR 1/0 LINEB oA2 DOY e LL:B* CHTP SELECTS [HEAD SELECTS
SF553 PO4 —HEAD SELECT B c:g gg;”“‘“ . ¥ tf2l3fu]ls| A& | 8
SF553 DOS ACTUATOR 1/0 LINEA o »—%\} : G;I NOTElZ 00000 0 1lojolo|lo] o 0
00001 i 1lofofo]o] 0
SFS53 MIl —CHIP SELECT 2 cT‘:z—“z ! »—f-» 3 I - 3
SF553 P09 —CHIP SELECT | oA2 80 ] . | - ] 00010 2 1|ofojofo] o !
SF553 DO7 WRITE CURRENT ~ oA2 DOT/AIDU 1 - : n n: 000! | 3 1 {ofofo|of |
AN
” 0100 4 oft [ofo]o| o
SF553 DIl MARS SAFETY oA2 B0I/BIDH »1 I 3 K 0 0
SFS553 G03 CENTRE TAPS oh2 BO8/AI CI3 o I = E Y 00101 5 oli Jolo|o] 0
SFST1 DO6 +SERYO PRE AMP O/P oA2 DIQ . | servo AL ; 00110 6 ol Jolofol o i
A2 B10/D09/8BI2/D13 N | \
SFS7I SO4 SPA -8Y 2 DIl ”» > LOGIC SERVO NOTE[Z] 00111 7 oji|ojojo] 1 I
SF571 DOS —SERVO PRE AMP O/P © ~ b RD HD .
GROUND &AZ DI2 » / rlo I ! : 01000 8 ojofjljo}jo 0 0
—_— ! otool 9 ojoji]ojo 1 0
> Y
l ;
»— o2 | | FIXED HEADS 01010 10 NoTE[3] ololi|olo]l o i
az813 Nore[s] ~ > ' FE_ oron 11 nore[2] ololilel ol '
7
SF559B Si2 +DATA SELECT GATED o— -1 i 01100 -~ ololololol o 0
SF553 DIO FIXED HEAD 1/0 LINEB oBlC13 » [ : m._” ool INVALID ojojofojo] 1 0
SFSS3 D09 FIXED HEADI/O LINEA oBlB13 — | " 01110 CODES olololojo] o 1
SE553 MOT —CHIP SELECT §  oALEN! PIN SIDE I
; ol ofo|o]of-o} 1
—4y JAID13 | 1 3k
SFS53 MO8 ~CHIP SELECTY  oAlBLL \ : | 10000 FHO ojojojtjo o 0
( I 10001 FH I olojoji| o i 0
I—'Blf D jllfﬂ CDE;ABC‘—] : CHIP) E] 10010 FH2 ololoft] o] o i
T ¥ ¥IvV| ¥ !Y Y ¥ °=°°° " I HH ° B 10011 FH3 olojolilo |
CONNECTOR ﬁ/ f/f :\ J | [ = H 6K 10100 FHY olofo ol 1] o 0
; ¥ |y | V| 13 L.- loto! FHS ofofc]of 1] 0
A 1| le e I 10110 FH6 olojofoj i o |
ul 10111 FHT olofo] o 1| 1 |
1 11000 olo|olol o o 0
I 1ool olo|ojol of 0
11010 olojojol o o i
1011 invaLip | o] o] of of of 1 I
- H 11100 CODES olojo|lol of o 0
1ol olclolo] of 1 0
o ojojolo of o |
i olofo| o of 1 I
NOTES:
CHIP 2 IS WIRED IN A SIMILAR MANNER TO CHIP |
HEAD I} IS NOT FITTED. IF AN UNSAFE CONDITION IS
DETECTED LOGIC CIRCUITS FORCE SELECTION OF HEAD 1|
TO AVOID OVERWRITING DATA TRACKS
(3] weap 0 NOT FITTED IF FIXED HEADS ARE INCLUDED IN DE.
[§] CCMPONENTS WITHIN THE DE ARE SEALED AND CANNOT BE
SERVICED IN THE FIELD
[5)] OATA SELECT GATED IS LOOPED THROUGH THE A2 CONNECTOR
TO TEST IF CONNECTOR IS CORRECTLY INSTALLED.
EC HIST1ORY DRAWING TITLE
é 20FEBT9] 375351 | HEAD SELECTION DU CABLE
5 1IMAR 80 | 375662 MACI* 49613
5 PART NO 6839719
7 CLASSIFICATION
D l IBM CORP

~nNUTTn



owimwn

THE FOLLOWING SEQUENCE CHARTS ARE FOR REFERENCE

ONLY AND TIMINGS ARE APPROXIMATE

INITTIAL PROGRAM LOAD

INITIATE IPL

SYSTEM RESET

SuseC | L

h
{
o & ] L
QICLE STEAL
TRANSFER
SUCCESSFUL END
PROCESSOR INITIATED
1+
e

1PL ——}]
SYSTEM RESET

TRANSFER

NROZ 780823320t ALD DRAWING FORMAT ASTROCLOTH NES2T 3730 ABCOR

<H-

T N P A S SO

ADDRESS BUS (17)
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 STARI 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

CYQLE STEAL REQUEST

USED BY I/0 DEVICE TO REQUEST AN INTERVAL
OR ACCESS TO STORAGE RESOURCES
POLL IDENTIFIER

IDENTIFY NATURE OF POLL

IS CAPTURED SY FIRST DINWL B
WITH REGUEST IN RAISED

POLL RETURN

SENT BY I/0 DEVICE TO SIGHAL A ROLL
CAPTURE HAS BEEN TAKEN

SERVICE GATE

INDICATES BEGIN TRANSFER TO THE DEVICE

cre oty
e 1

SERVICE GATE RETURN
SIGNALS RECOGNITION OF SERVICE GATE

OUTPUT/INPUT INDICATOR
OFF QUTPUT FRQM STORAGE
ON INPUT TO STORAGE

CS. STATUS BUS
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

SF530

PROCESSOR=—/TTACHMENT CARD
FOLL CYCLE STEAL
l(APTUREI QUTPUT

B g

1

_}__F—l_1_4

CYCLE STEAL

]
|  START INPUT
1

— e ———

A

—_—— - —

J | b———
Pe—— <20 SEC ——amy

EC HISTORY DRAWING TITLE
20FER79| 37535 DPC AND CYCLE STEAL SEQ
MACH 4953
PART NO 6339631
CLASSIFICATION - =
c I 1551 core

B DRAFTHG MO SAaval COMIAGLS COMNRMIOR  Bdten m Wt St o w3 &

owunmn



SEE SFS00 FOR PIN INFORMATION

—wWJimn

STATUS BUS (0-3)

SF531

SYSTEM RESET

PROCESS 1/0 CHANNEL

()

N

DISK UNIT CONTROL
SEE SFS500 FOR PIN INFORMATION

) ACKNOWLEDGE REQUEST OUT
DATA ST30BE CYCLE STEAL 1. GATE CYCLE STEAL STATUS CONTROLLER FEGUEST IN S cNoWLEDCE
[ RATA STR0BE, STATUS ATTACHMENT DATA RCEQUESTIN
o  REGISTER 3 DATA SET/ DATA REGISTER FULL .
‘ [ ’@mcw STEAL ERROR OUT RESET IN WRITE _:_ OR| A
HALT or Mck (B N READ N,
_——-"
POWER ON RESET oR TAG BIT 0 -
SYSTEM RESET SYS POR
_ 4 SYSTEM _RESET i ST CRECK
@ __ PARITY ERROR N N WRITE R S FF
VALID READ OR WRITE CONTROLLER SET —_— >
CONDITION CODE/ on = CONTROLLER BUSY CONTROLLER SET CYCLE STEAL s FL STROBE OUT }
. ‘CYCLE STEAL ADDRESY R ] FL
CONDITION CODE ) ke REGISTER TR CONTROLLER == move|— - ol Rl B Rt
IN (0-2) ANY DISK UNIT BUSY AFTER RESET | RESET : CONTROLLER
| oR - OR uMHZ
RESET . Ir
INITIATE IPL o A 19y
IPL [ :
SERVICE GATE RETURN CYCLE STEAL SERVICE GATE KETURN OR T REQUE.ST ouT
[oR|™ INTERRUPT SERVICE GATE CAPTURE CONTROLLERSEIY. FF
SERVICE GATE STROBE REQUEST
POLL . CYCLE STEAL INPUT MODE out __jout
POLL PRIME : |°R!F orlc
LoAD OISk L |
POLL RETURN [~ = UNIT DATA F >1OR|C  PH TAG
A < m ‘ C — - Y ©-2,P)
POLL PROPAGATE "'l:. P S FL c oH >R ¥
R H A R >4 CD Y 0 3P
[~ Jug—N— 4 >{c pH
ADDR GATE 3 4. >, TAG
> | & ~> | ‘ CYCLE STEAL SERVICE REGISTER
A ’ul A — GATE CAPTURE LA oF Tac
PN : (o-T.P)
__ADDR GATE RTN 0
o ( ! . TAG BIT 0 {
POLL IDENTIFIER (0-4) | INTERRUPT P A C PH N23
REQUEST IN BUS yl | POLL || - \AA
(0-15) ) COMPARE o TERRUPT R w DISK UNIT
DCD [T . =D JINTERRU INTERRUPT
5 N POLL CAPTURE ) REGISTER
k TE" DISK UNIT REQUEST ofi]2]3
ISK UNI STROBE IN
CYCLE STEAL REQUEST IN : CYCLE STEAL POLL CAPTURE (s} oY F H K 8 L
- A CYCLE STEAL REGUEST ,, ] (j (j E J (4]
—d

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

CLASSIFICATION

IB}V{ corP

W JNTnwn



-

SEE SFS00 FOR PIN INFORMATION

NN

PROCESSORI/0 CHANNEL

1

[A"n] (c] [nl [El? (c]@@ [J][x] lLI
ADDRESS
» Y STROBE IN
JUMPERS CYCLE STEAL REQUEST TAG BITO A m(s):eu:‘
16 | DEVICE DISK UNIT 0-3 COUNT 3}‘% REQUEST OUT NYpowER
ADDRESS ' COUNT BYTE BY 2 REQUEST | |COMIROLLER s FL STROBE IN N RESET
COMPARE ADDRESS 8y 2 gCOUNTER g CYCLE STEAL |
ADDRESS COUNTER CONTROLLER s { a
BUS 0-16 0 15 | L INPUT MODE —
¥ CYCLE - R — N> FL REQUEST IN}
STEAL \ ‘ B ET=0 CYCLE STEAL INPUT MODE —* henTh-
COMMAND CYCLE STEAL SERVICE, | (8) CONTROLLER O [oR] oaTa
(] 7 ADDRESS REG SET REGISTER
° s CAPTURE R S REGIS
I'_" ] N> FL CONTROLLER SET
. CYCLE e STROBE IN
CYCLE INPUT INDICATJIR [ 1 il ORY creaL STROBE o
L= N - REQUEST outr - R
- Noamd | P-CHECK A
FF — N>
—_
@ l 15| 1-81TS = CONTROLLER OR
INTERRUPT 1D PREPARE LEVEL l N c}r; ;Ers;ggt -
REGISTER > -
o REGISTER ’ " REQUEST IN
SYTE COUNT=D SET ATCH DATA REGISTER FULL gzg:
© Y — ATCH DATA REGISTER LTcy | P-CHECK
.H BCS ADDRESS =l ULl - DATA B
“REGISTER »={ |0 FF AlOR]S FF | BUS OR
DATA BUS 0 15 N = - TAG
(0-15,P0, PI) — [ SICE i LOAD
— DEVICE 1D JUMPERS (0-15,P0,PI) — STEAL oR DATA
5 . - DATA Nl REGISTER
gﬁz REGISTER
STROBE _\ »dA |or] FulL - REA oM
9 ; A A - >1oR|A A
e —h
A I N -t WRITE 1A -9
CYCLE STEAL DATA | _ R I—<
REGISTER ~1a CONTROLLER |
0 5,P0,PI PAD ZEROS - SET
BMHZ ¢
(8) D
A LSET ATTACHMENT DATA REGISTER FuLL
Y f SET CYCLE STEAL DATA REGISTER FULL
) ATTACHMENT DATA BUS(0-iS ,P0O,P))
ATTACHMENT DATA . STROBE IN .’l

REGISTER
|‘

»!

]
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+BUFFER STORAGE RESET
=HIGH BUFFER ADDRESS BIT

wWwJ1TnN

= —CAB CARRY MINUS |

> —~CONTROL STORAGE PARITY CHECK

3= —CHANNEL OR CONTROLLER PARITY CHECK
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- REGISTER ADDRESS 12,48 - ———————3= —READ, DISK DRIVE 0-3
~REGISTER ACCESS FILE 3 —WRITE ,DISK DRIVE 0-3
—~WRITE CONTROLLER INTERFACE f——————3= ~DATA SELECT, DISK DRIVE 0-3
COMMAND conmois ———————3%= —FAST SYNC, DISK DRIVE 0-3
AND
SENSE e —MISSING SECTOR PULSE , DISK DRIVE 0-3
CONTROLLER REGISTERS ; ’
DATA BUSFER f«——————— +WRITE GATE RETURN 4 DISK DRIVE 0-3
8) REGISTER Ty je———————— —INDEX , DISK DRIVE 0-3
~CONTROLLER DATA BUS 0-7 -————— - » le—————— —~SECTOR , DISK DRIVE 0-3
PC /PG
>  cLock |e———— +#WRITE CLOCK, DISK DRIVE 0-3
"] ASSEMBLY
CHANNEL BUFFER SERDES
DATA BUFFER (8) STORE “FCR | (18) BUFFER
— DATA BUS 0-15,P),P, =¢———————1 REGISTER 1 AND DATA REGISTER |-+ SERDES J«———— +READ CLOCK, 71SK DRIVE 0-3
) STORAGE "
— GATE DATA FROM SYSTEM ————————p]
- - -
GATE DATA TO SYSTEM pC DATA |———> -WRITE DATA, DISK DRIVE 0-3
— STROBE OUT ——— ASSEMBLY
CRC
GENERATION
PC/PG
+ TAG 0-7
BUFFER
e .
—~GATE CAB STEP A%":’;Ess N +CONTROLLER CYCLE |
+ CHANNEL REQUEST 0 = + PERMIT 3URST MODE ;
- . REGISTERS 3= - CHANNEL CYCLE
BUFFER STORE REQUEST FROM CONTROLLER AND
-BUFFER STORAGE CLOCK CONTROLS = +CAB CARRY
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= CONTROL STORE ADDRESS BITS

0-lio

CONTROL
STORAGE

(ROS) as)

MICRO CONTROLLER

SFS34

- REGISTER ACCESS

-BUFFER STORAGE REQUEST
FROM CONTROLLER

- HIGH BUFFER ADDRESS BIT

-REQUEST QUT ——

-REQUEST IN =——
~STROBE IN -—

-STROBE QUT ——>~

—ACKNOWLEDGE REQUEST IN ———
~ACKNOWLEDGE REQUEST QUT «&——

- BURST MODE -&—
- SYSTEM IPL ——

-SYSTEM DC RESET

~SERIES | PWR ON RESET —»
~SERIES | PWR ON RESET TRMNTR—1.

-POWER ON RESET —

-WRITE CONTROLLER

9)
= CHANNEL TAG BUS —at—~
BIT 0-7,P

(18)
= CHANNEL DATA —s—
0-'5 * Pl . Pz

£L£wnTn
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—REGISTER ADDRESS 1,2,4,8

DISK DRIVE -+ DISK DRIVE SELECT 0,!
SELECT
> - DATA SELECT
CHANNEL [ *GATE DATA FROM SYSTEM »— - CONTROLLER DATA BUS 0-7
INTERFACE b= = GATE DATA TO SYSTEM
CONTROLS " — GATE CAB STEP
J——————= + CHANNEL REQUEST DISK D';IVE _-lzxosuu;klzaxvss r:r:nnun; 0-3
| ——————— + STROBE OUT Di'i;iAEED ~ oo R;( A: LE 0- ,
e———————— — CAS3 CARRY MINUS | N + INTE E DEGATE 0O
e — CAB CARRY CONTROL o - ERROR RESET 0-3
le— 4 PERMIT BURST MODE L LINES - DISK DRIVE CABLE CONTINUITY
- DISK DRIVE CONTROL SAMPLE
e — CHANNEL CYCLE RECEIvED
DISK DRIVE + - DISK DRIVE TAG BUS 0-2,P
RESET —————— > + CLOCKED RESET BUSSED
CONTROL CABLE
INTF
r —>= -DISK DRIVE DATA BUS 0-7,P
—= ¢+ TAG Q-7
(8) _ _
CHANNEL DATA BUS 0-IS. P, + P,
TAG
REGISTER DIAGNOSTIC ———af “SINGLE STEP" OSCILLATOR ] co&?‘& . = & T-CLOCKS
NTR REPOWER o
. e e o
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JStwimn

LINE NAME

PIN

+ TAG O

A2-D2 X24

X25

X26

X28

X29

X30

~jojn|Elwin

X32

X33

— CONTROLLER DATA BUS BIT 0 Y23

Y24

¥25

Y26

Y28

Y29

Y30

NN E]WIN |-

Y32

— DATA BUS BIT 0

205

7206

207

209

yal]

Zl

Z12

3

222

olo|~|ejnle|w|N—

223

24

225

226

228

229

230

Pl (0-7)

202

P2 (8-15)

203

+DISK DRIVE SELECT BIT

0 woe

I wo7

= DATA SELECT

w09

-~REGISTER ADDRESS |

X05

LINE NAME PIN

+ GATE DATA FROM SYSTEM A2-D2 YOS
— GATE DATA TO SYSTEM Yo7
+ STROBE OUT Y09
- GATE CAB STEP w29
+ CHANNEL REQUEST X03
-BUFFER STORE REGQUEST FROM CONTROLLER X13
- BUFFER STORAGE CLOCK Y33
+ BUFFER STORAGE RESET Y06
+PERMIT BURST MODE wi3
— CHAKNNEL CYCLE w0
+ CAB CARRY X09
~CAB CARRY MINUS | X10
+ CONTROLLER CYCLE wii
+70 wi2
+T0 - Y13
+T1 X02
+T2 LEE]
+Th w32
-75 w28
+T7 Yl
+T3 LEL
+0SCILLATOR INPUT w03
+OSCILLATOR OUTPUT w23
-~ CONTROLLER WRAP wosS
—~CONTROLLER WRAP w22
+EXTERNAL RESET W26
-~CONTROL STORAGE PARITY CHECK W02
—HIGH BUFFER ADDRESS BIT X112
—CHANNEL OR CONTROLLER PARITY CHECK Yo3
+ DIAGNOSTIC DATA 232
+DIAGNOSTIC LATCH | Yte

2 233

3 Y02
+SCAN DATA X07
-LEFTMOST BYTE YI0

X06

SF535

X22

2
4
8

X23

—REGISTER ACCESS

Xt

—WRITE CONTROLLER

Y22

SBO-0tI-1 wROZ 78092220 ALD DAAWING PORMAT
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€30-01-1

COMMAND MODE - WRITE

* +TAG BUS OUT —d -
* 4+ REQUEST OUT i{
* + AKN REQUEST OUT ] 300nsMIN \
% 4 ATTACHI/0DATA BUS OUT ———If ' 250ns~ /] 4
* 1 1 > .
+ STROBE OUT ——om
HIGH SPEED DATA MODE-WRITE
* 4+TAG BUS IN ——-,I
* +REQUEST IN — 1 hi00ns e
| - + +
* +ATTACH 1/0 DATA BUS OUT { I ) -
* +AKN REQUEST IN \ |
* +STROBE OUT
ﬁ—_ﬁ—) 250ns
+1/0 DATA REG FULL LATCH Y l2sne——
+LOAD ATTACH DATA REG
+RESET (S DATA REG FULL LATCH
+CS DATA REG FULL LATCH
+CS SEQUENCE —1

N
o

(4]

L
)——‘fOn

+S/1 DATA STROBE

%  ATTACHMENT INTERFACE LINE

MACZ 780322101 ALD DRAWING FORMAT ABTROCLOTH HaBoT

* % * *

* o A * *

SF536

COMMAND MODE READ

+TAG BUS OUT

+REQUEST QUT

_d
-_——_&

+AKN REQUEST OUT —— 30mMIN \
+ATTACH 1/0 DATA BUS IN ,
[}
+STROBE IN : l.
N ns
QoMM b o00ms
HIGH SPEED DATA MODE — READ
+TAG BUS IN — B0 MIN |
1 T T
+REQUEST IN O 'l
+ATTACH DATA BUS IN !
+AKN REQUEST IN 3 —QFL
200ns
+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

+ SERYICE GATE RTN

+S/1 DATA STROBE
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NC. LAT CABLE CABLE | USED ON
P/N TYPE (REF)
(&) [4411709 SEG 00! | 5802425 | 4411397
@8 [u41709 SEQ 002 | S8c2425 | UM11397
4411710 SEQ 001 | 5802425 | 4411397
€8 |wunzio sea 002} 5802225 [ yui13e7
© [uswnm 5802425 | 4411399
(D) [wun7iy 5802225 | 4411399
GRTIRIE 5802425 | 4411400
(F) Juuuitis 5802225 | #411400
(OGN IE 5802425 | 4411401
(H) Jusurie 5802225 | 441i40!

10 ¥
ATTACHMENT {n X
CARD 0=
(!9 %3
A5 ~
BASE DU {(A3) (BS)
FILE SRl W/
“on (A ((ez) bUC [am
D) nore[T] FEAT [(Bw)
BOARD SOCKET
LOCATION
l anl T T T T T T —:
(A5)
EXPANSION | v (o) +
l'!l' ! (A"l) !
! |
\ NOTE[ ! ] |
L Y - . __
{YB> _________ '1
(A5)
(11} ———{E\r— }
ExpansIon | {
l'Z" ' (Al')
| noiE 1] I
v 1. —
FTE) __________ 1
(AS) |
ou (%)
ExPANSION | |
ngn (A)]___—TERMINATOR CARD
| NOTE l
—
NOTE :

TERMINATOR CARD PN 5861353 PLUGS INTO
POSITION A4 OF DU BOARD (Al) OF LAST FILE

~WwWJTTmn

s20.0110 MRO¥ T80BR220} ALD DRAWIMG FORKAT ASTROCLOTH NESOT Lol

5802‘!25\— 20 SIG (4 GND-D8,02,87,8I13)
5802225-26 SIG (' GND -D8)
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[—THERMAL SWITCH
FAN TERMINAL BLOCK(TB #2) -\

/ COMMON ADAPTER (CA) GATE

/

/ C.A. CARDS
FILE INTERFACE
(y CHANNEL
o7 CA GATE
ACCESS COVER

—EXPANSION GATE FAN

C.A.BOARD

CARD CROSS OVER
CONNECTORS ~

“ |

~

. \\
FAN TERMINAL
\\ \

BLOCK (TB #2)
~

005l el § N

SCREW FOR CA

SERVICE POSITION EXPANSION

POR DELAY CIRCUIT CARD

A

FUSE F I

FLAT CABLE
CLAMP 9
FUSE F2
[ (2X) A.C. LINE FILTER —~ o B

CAPACITORS
MOTOR ON/OFF
SWITCH

peTAlL A

POWER SUPPLY/

(REF SF 530)

A.C. LINE CORD CLAMP

MOTOR TERMINAL BLOCK (TB # 3)

A.C. LINE FILTER CAPACITOR COVER
SHIP BOLT

BOTTOM SHOCK MOUNT

FAN TERMINAL BLOCK (TB#4)

THERMAL SWITCH

—REAR SHOCK MOUNT

SFSuy

TTTT——FRONT COVER CLIP

GATE

FILE MOTOR

DISC ENCLOSURE
DISK ELECTRONICS GATE ~ !

/» FRONT SHOCK MOUNT

~A.C.ON/OFF
SWITCH
/ ON/OFF SWITCH COVER
Porgzeooo,// |/
T //
sy & -
o , S

/FRONT COVER

QE, FAN

BASE PAN

(2X) FRONT COVER CLIP
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NE NN N

POS C(+ 12

TOP—\ \ }

Q( \ ABLE ASM
|
2 Vel J
3 ve2
— e
4 VY
5 Vs
F A
DE BOARD (A1)
(PIN SIDE)
TOP
TO THERMAL SWITCH
POS A (GND)
POS cueoz—\ J

5 \

\ s [ 32

L) e N
CABLE ASM

vCli

R D

CA BOARD (A2)
(PIN SIDE)

NOTE:

DEPENDINS ON 4963 EC LEVEL, POWER ON RESET (6) CAN
BE WIRED TO VCI-D OR SLIP ON CONNECTOR THAT PLUGS
TO C4B02 ON BOARD

DE
BOARD

CA
BOARD

2-

POS

CONN P9 P
HOUSING .
(YEL) ANODE NP8 8
ANODE
LED ( BLK) CA1HODE 3
CATHODE :
— 5“07__1; +12 —> 32 >——
{ va 157 el - POWER GOOD -
IDo\BGr e R N
bo-m—- d —> 33 >—] POWER
= ] +5 SUPPLY
> 7 >—|
! L GND 2
vee 'C/Ao -4 ¢ 2 0 7 SEE PAGE
|Do\B<TI CND T SFou7
{ LT 1 ' > 1 >——
_____ 45
r + > 8 >—m—
|(°/—AO-I— GND S 1o ]
vCY :o B o+—- i ;;o > s ;'*"“
L= T : > 3 >—
{
———= E 42y
h I R ]
lrc/,\‘,;L + BRAKE APPLIED 5 ;; —
L veR ol + 24 BRAKE > B
L_ojf_ ] +24 RETURN s 58 ]
] DE GATE bs
4-POS D¢ FRAHE%
HOUSING TYP GND |
————— +5
r L e
O ves :CO/-AcJ| GNSD > T
+ A
IDo\Bﬁ GND > 16 >——
L= I > 19 >—o
“““““ -5
| | y 34 >
vea :CO/AG: iNSD > 20 >———
IDa B oy _t3 By pe—
L ————— J 7 30 > ———l
| R |
va 1 €° A*uL +§"§ > 21 >— |
:D\BGI * > 18 >—
I POWER ON RESET > 6 }Norgm
CyYB02 T— 5 6
SLIP ON CONNECTOR 2 7
r==="
Veo 1cé ao L; GND oo
' BT 2 > 15 >—u
——
5 ao L GND
ves }C do +5 > 22 >——]
(De=ferm — 24 >——
P —
? ety
Ve e pe ?:;D T i —
102 20 2 25—
—— ——  THERMAL > 26
SWITCH .. "‘—‘
—
JUMPER 29 "

conn Pu—/

(36 POSITION)
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Wt am Wy TS

CR3 CRY

RESONANT/

CAPACITOR

181 [I[Z]/

el
REPLACE

FUSE

v
&,

1
250V A
S8

UNIT IS
WIRED FOR__

GROUND MOUNTING FOOT

TOP VIEW

‘PARTIAL VIEW A-A
WIRING SIDE OF J7 CONN

NOTES : ,
[1] T AND 7BI ARE SHOWN WITH SHIELD REMOVED

[2] SEE TABLE 1, PAGE SFS47, FOR WIRING INSTRUCTIONS

S! MCTOR SWITCH

\-n FERRORESONANT TRANSFORMER[T]

PARTIAL VIEW B-B
WIRING SIDE OF SI MOTOR SWITCH

wiQQe
~n (O OV

oo

F2 IN

Jé J5 220V

F20UT 1oV
O

o

peTAIL C
JS AND J6 JUMPERS

KI TIME
DELAY RELAY

SF546

\

J2 PRIMARY OUTPUT—\I

(5X) GROUNDING SCREW—" |

DETAIL C

J3 TRANSFORMER
SECONDARY

J4 SECONDARY OUTPUT

E3 -4v

TP2 GROUND

POWER CARD

FRAME

FRONT VIEW

K2
HOLD RELAY
\
Ty

INTERNAL PRIMARY

FRONT SCREEN
J7

POWER INPUT

‘L\Tpl

TEST POINT

\-EZ GROUND

|~ CAPACITOR
ACCESS HOLE
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J7 VAC INPUT ( PLuG VIEW)

TABLE |
ALTERNATE VOLTAGES
VOLTS FRE.Q_ TBI JS Jb
3 (2}
A€ | Hz [INPUT| JUMPER
100 [50,60| 1-2 [ 1-5,2-6| 1OV [F2 ouT
1o |[so,ec{ 1-3 | 1-5,3-7] 110V [F2 ouT
s 60 [ I-4% [ 1-5,4-8] 110V |F2 ouT
120 60 | 1-% [ 1-5,4-8] 110V [F2 out
20G |50,60( 1-6 2-5 |220v [F2 IN
208 | 60 [ 1-7 2-5 |220V [F2 IN
220 | so | 1-7 3-5 {220V |F2 ouT
220 | 60 l1-7 3-5 [220V{F2 IN
230 ] so0 |1-8 3-5 |220V |F2 out
230 60 | 1-8 4-5 [220V|[F2 IN
235 s0 | i-8 y-5 |220v|F2 out
240 so | 1-8 4-5 | 220V |F2 OUT
240 60 | 1-8 4-5 |220V |F2 IN
[1] WIRING SHOWN IS FOR 208V AC. .

= &

FOR ALTERNATE VOLTAGES, REFER TO TABLE I.

WY FI (7A SB) “2) >
> A B
+ 1
N o 3 (7) 8
(6) 7
F2 (6AMED) (y4) y
A B (8) 9
3) 3
(5) :
6
(1) |
SLHOTOR _(9)) |
2
5 6 o1
TI 2]
T8I —
=" —— ==
| CRL )
:4*’—*"' : LA K |
= ! 3|i5a2 ] L
| PEERS |
< * CR2
I p |
1,2 ' z: 13 LS :
I !
: gy | 4 3 m | CR3 1 2
O——‘O—T-g——ﬂ——J 9
e e o1
| | ¢ 1S : L
! ¢ CRY |[gy,!
1.5 | 5 |[¢16 ! EY
1 LB 3 H Db i1
I ! 3 Lo JJ_ 15
o H <
| 6 ; 6: =
: | 3 P
7 73 17
fH: j 3 !
I
| oBor—B3)1¢ B 5
| 1 <
L 19 2
20
E 3
26 1l¢ 2] 8
cl IT t 22 6
YuF
27 23 Y
¢ .
: 24 9
25 4

TI (60Hz) : P/N 4411333 REF OR P/N 6825363 REF

TI (SOHz): P/N B U133
INTERNAL PRIMARY CABLE ASM WIRE NUMBERS
LARGE WIRE WITHOUT A WIRE NUMBER

RE

N

FOR P/N

6825364 REF

3 J8
]'m LED
8 M. 2 ) n
7 "6 Fr. {N Jv; ZZUV
Feour MOV
4 ——0 o
9
3
6 J4
|| Jl SECONDARY
fo | INTERNAL OUTPUT
12 | PRIMARY
J2- 2 | caFaN
PRIMARY| 3 | CA FAN
OUTRUT | 5 | pe Fan
6 | DE FAN
i0 | MOTOR
4 | MOTOR
El+ 5V DC
E2 GND
E3-4V DC
[
5
2
POWER CARD
3
8
6
y
J3
9 | TRANSFORMER
7 | SECONDARY

£ wWw N

SF547

ANODE
CATHODE
CATHODE
ANODE

-POWER GOOD

—POWER ON RESET
THERMOSTAT
THERMOSTAT
+BRAKE APPLIED
JUMPER

JUMPER

+5VDC

+5VDC

+5VDC

+5VDC

+5VDC

+5Y¥YDC

+53VDC

+5VDC

+5VDC

GND

GND

GND

MDY

iIVw

GND
GND
GND
GND
GND
GND
GND

| GND(+24 VDC RETURN)

-4V DC

-4V DC

+8.5V DC
-5VDC

+12VDC
-12VDC
+24VDC

+24YV DC BRAKE
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MOLDED LINE

~ SF5438

—— NoTE 2]
T i

r———-

] f

—— | Note[i]

| —— —

L
o

A 4 \L

A4

\

5> POWER
6 >

SUPPLY
2 ) 1
y—

N\ JuMpER NOTE 3] / _/
CONN P2~ CONN J2

FILE MOTOR
g\
y o
e oate NN
Ty Lo
YELLOW I[@—!
CA GATE BLUE 2l gl
RED 3 |
BLACK 4]
ﬂ T2 (21
"NOTES @

:

COLLR O+ LEAD IS BLACK OR BROWN
COLOR OF LEAD IS WHITE OR LIGHT BLUE

JUMPER SHOWN FOR 220V CONNECTION.

FOR 110V INSTALL JUMPERS BETWEEN
POS1T02 AND 3TO &4

i
d .

S20-0131-1 MROF 780822201 ALD DRAWING FORAMAT ASTROCLOTM NeSOT 1790 ABCOS

N
Vo .

(12 POS)

-

MOLDED PLUG
( FEMALE)

A . SE—— — | —
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O£ NTnN

200-240V S0HZ

BLACK
MOTOR START
__ RELAY
m
MoToR % 2 MTR TERM
BLUE _ BLACK B."zoc'
~LTHERMAL (MG LOW)
T-ouT WHITE o
adia
R T8I
¥ MTR MTG
BRKT GND
[- SEE—— |

P

MOTOR

CUT-0UT

AC SUPPLIES FROM
USER SYSTEM OR ‘
CONTROLLER \

MOTOR START
AY

r GREEN/YELLOW

FORMAT neseT 3730 ABCOR

gy
L] gy ack BLoc
!
M(3) - _EL:F‘—
-— T8
WHITE
~ MTR MTG

BRKT GND AC SUPPLIESFROM &
USER SYSTEM OR ‘
CONTROLLER \

DRIVE ASM [ cruor [GATE
voLTaGE | WITH START| 2TART | cooLing
RELAY AY | EAN ASM
2°2;5'z'°' 1884421 | S5616573| 5145639
TO GATE
COOLING FAN
11
I 2182
voLTAGe | WITH START | START | coot1ne
RELAY FAN ASM
100120V | 1s8uus3 2175165 | 514565
2005 23°Y | 188une2  |2uio082 | 5145639
TO GATE
COOLING FAN
| ]
l &
v 2.2
u -]
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+OPERATION (P02)

A-A3

PO7 O —HEAD SELECT |

~ HEAD SELECT 2

'SF550

i __HEAD S§.LE£JJJU5.D_° MOy
P10 o——HEAD SELECT 4 HEAD & CHIP HEAD SELECT B (MST) 4 py .
OTHEAD SELECT 8 CH [ 5 5 MQ7
P06 O——7 D SELECT SELECTION CH 8
M0S o_=EIXED HEA DECODE & CHIP SELECT 3 2 MO8
- DRIVE CHIP_SELECT 2 o 11
CHIE_SELEC —o P03 A
= MULT CHIP_SELECTION 4, G4(TP)
S vy e
3 1o}
+INHIBIT TRANSITION ERROR (-NO TRANSITIGN) o ou (Tp)
MARS+VE SUPPI - e
Bl2 o— L_W +lw  ERROR ° 605_(TP) _
UNSAFE . i
; . +DATA_ UNSSFE
A?ugref;ﬁ?;z : SAFETY — TRANSITIONS ERRORt 0 g.'g(_P
TAP  CONTROL ‘ CONDITION MST—» VTL & INV TWRITE GATE RETURN g 507"
N o LATCHES FDoToR " ! _—HEAD GND ERROR o Y0 o
—MULTI-CHIP ERROR \
CENTRE TAPS - Jro (Tp)
603
.A.R.S SAF| :
oi1 o MAR.S SAFETY (DID MARS SAFETY - ¢ _g)
TRANSIENT _BLANKING J09(TP
-SATSQUELCH g geo )
VTL —» MST —IREAD /WRITE . K - - E_E2
+DATA SELECT GATED : _____i CONTROL — t;-c;zl ’
P12 o— LOGLC —AGC FREEZE (MST). 0o -
— § H-HZ .
- y b SELECT o BOS(TP)
PROTECT -y J-J2
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PIN LINE NAME S, RCE PAGE PIN LINE NAME SOURCE PAGE
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S13 | —PCWER ON DELAY F2P02 (D2U09) SF570 (SFSE3) M13 | - DRIVE IN F2P 11 (D250T) SFS70 (SFS65)
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DISK ENCLOSURE CONTROLS

THE FOLLOWING CIRCUITS ARE CONTAINED iN THE DE: READ/
WRITE SELECTION CiRCUITS FOR WRITE DRIVERS AKD READ
PRE-AMPLIFIERS, HEAD SELECTION LOGIC, AND DETECTION FOR
UNSAFE LOGIC.

READ/WRITE SELECTION

READ AND WRITE MODEC SELECTION IS CONTROLLED BY THE
‘CENTER TAP’ LINE; THIS LINE 1S CONNECTED TO THE WRITE
DRIVERS AND THE READ PRE-AMPLIFIERS.

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

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

PART OF THE CENTER TAP CIRCUIT ACTS AS A CURRENT

LIMITER THAT LIMITS THE CENTER-TAP CURRENT TO A SAFE
LEVEL.

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 5BIT 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.

SFS76

WRITE MODE
WRITE GATE WRITE
tL NOT WRITE BLOCK | A S | CURRENT 603, — HEAD
)~
JOb (TP) . TAPS
CENTER TAP CONTROL
CURRENT DEFINING
SINK
CENTER TAP CONTROL
CODE SELECTED | CHIP SELECTS  HEAD SELECTS
(FROM SYSTEM) 1[2[3]a]5] Ale
MCVING HEADS:
ACTUATOR ARM , 00000 ° 10000 o o
- 00001 1 10000 1 o0
(SX)READ/ WRITE DATA HEADS 00010 2 10000 0 1
00011 3 10000 11
10 00100 4 01000 o o
) 60101 5 01000 1 0
R, 8 00110 6 01000 o 1
7 00111 7 061000 11
[ 01000 ] 00100 o o
READ /WRITE > 45 01001 9 00100 1 o
DATA HEAD = 01010 10 00100 0o 1
23 oioit i @o100 11
'
1~ ;; l Q FIXED HEADS:
BASE J [ 10000 ° 00010 o 0
(ASTﬂ;?‘ﬂh, ? 4‘?\\__ RY E 10001 1 00010 1 0
R LS 10010 2 00010 o 1
10011 3 00010 1
DRIVE BELT 10100 4 00001 0 o
SPINDLE 10101 5 00001 ) B ]
10110 s 00001 o 1
SERVO HEAD PULLEY 10131 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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DC POWER FROM SYSTEM
D2 PO? '+ BRAKE APPLIED’

POWER ON LOGIC SEQUENCE TIMING
SWITCH ON

| -7

o——BRAKE IS RELEASED

BRAKE MECHANICAL ACTION G000 ¢

F2 GIO '- POWER GOOD' ——t— § ;
F2 P02 '-POD’ e pyp—— $
NG Fidt oUT '+ CRT &' IN SYNC 4 -
D2 06 *~KICK SS* (10 MSEQ)— 35— s J
D2 GO7'+CRT S’ IN SYNC 4 X
D2 DIt '+ SEEK’ —{t - <
D2 JI13 *~ SEEK COMPLETE' — % T T — —
D2 Uil '+BEHIND HOME' —— L foue 4
D2 PIC '+ HOME' <4 5
D2 MO7 ‘- READY' — S
€2 DN6 ‘- INTERRUPT! —rit —

D2 SO03 'HV TEST PT’ —0

NOTE : THIS CHART INDICATES THE CORRECT SEQUENCE OF EVYENTS.
TIMES AND WAVE FORMS WILL VARY FROM SYSTEM YO SYSTEM.

~N~NTmun

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.

3.’'~PWR GOOD’ 1S 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.

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 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 1S LOWERED
WHEN THE ACTUATOR COMES TO REST.

9. '~ 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. *

4
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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

e READ DATA (PAGE SF579)

* READ DATA SEPARATION (PAGE SF584)

o DATA CONTROL SAMPLE SERVO CONTROL (PAGE SF580)

« WRITE DATA (PAGE SF581)

* WRITE SAFETY DETECTION (PAGE SF583)

* DISK ENCLOSURE CONTROLS {PAGE SF576)

*» 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 QF
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)
e NRZ DATA (CARD PIN B2S07)

A FURTHER DRIVER (IN THE WRITE INE 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 WHERN “+ WRITE SELECT’ IS ACTIVATED ARE
DESCRIBED IN “WRITE DATA”, ON PAGE SF581.

SAMPLE
SERVO
CONTROL

SF578

HEAD
SELECT
MOVING

HEAD
SELECT
FIXED

veo
=] CONTROL SAFETY
S
+ READ
»1 READ
> READ DATA + CLOCK
:f::z‘_ SYSTEM
e INTERFACE
LOGIC
+ WRITE
WRITE WRITE DATA + CLOCKS
+ DATA SELZICT
GRATED IF WRITE CLOCK Uil
LINE IFREAD CLOCK uo7
DRIVERS NRZ DATA so07
%} TO SERVO SF 580
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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 DIFFERENTIATED SO THAT CORRES-
PONDING DIGITAL DATA CAN 3 PRODUCED 70 3E USED BY THE
SYSTEM.

THE DAT A SIGNALS FROM THE MOVING AND FIXED HELDS 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 CL<RENTS IN THE VGA. ONE
OF THESE INPUTS 1S SET WITH RESPECT TO A REFERENCE VOLT-
AGE AND THE OTHER HAS A GAIN CONTROL VOLTAGE APPLIED
TO IT. THE SIGNAL CURRENTS PRODUCED ARE IN A RATIO THAT
DEPENDS ON THE DIFFERENTIAL VOLTAGE BETWEEN THE TWO
INPUTS. THESE SIGNAL CURRENTS ARE CONVERTED IN THE VGA
TO SIGNAL VOLTAGES.

TO ENSURE THAT THE OUTPUT DC POTENTIAL DOES NOT VARY
WITH CAIN, CCMPENSATING GATES, CONTROLLED BY THE SAME
REFERENCE AND GAIN CONTROL VOLTAGE AS THE INPUT CIRCUIT,
ARE CONNECTED INTO THE QUTPUT CIRCUIT.

The SIGNAL YOLTAGES AT THE OUTPUT OF THE VGA ARE APPLIED
TG A LINEAR GAIN AMPLIFIER THAT HAS A GAIN OF APPROXI-
MATELY TEN. THE OUTPUT OF THE LINEAR GAIN AMPLIFIZR IS
APPLIED TO A DATA DETECTOR, AND TO AN AMPLITUDE C :TECTOR
AND HOLD CiRCUIT THAT PRODUCES THE GAIN CONTROL YOL rAGE.

NCTE DURING WRITE OPERATICNS (SEE “WRITE DATA"), VGA
FCAMS A 'SQUELCH CIRCUIT THAT ELIMINATES LARGE TRAN-
SIENTS IN THE +NPUT OF THE DATA CHANNEL, PARTICULARLY
DURING TURN-ON AND TURN-OFF TIMES.

THE DATA DETECTOR CIRCUIT EXTRACTS FROM THE ANALOG
SIGNAL TIMING INFORMAT/ON CONTAINED IN THE SIGNAL P AKS,
THIS TiMING INFORMAT!ON IS PROCESSED IN THE VOLTAGE-
CONTROLLED OSCILLATCR (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 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 INTEGRATCOR 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, WiITH

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 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 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, ISA DISTORTION OF MFM (MODIFIED FREQUENCY MODU-
LATION) ENCODED DATA TO COMPENSATE FOR TIM!NG 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' 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

1T IS ANDED WITH THE ‘2F EARLY’ QUTPUT OF THE PRE-COMPENSA-

TION TIMING CIRCUIT. THIS PRODUCES NARROW PULSES AT BIT-
CELL RATE. THE NARROW PULSES CLOCK ‘WRITE DATA’ INTO THF
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 PRODUCES 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.
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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’ IS ACT!-
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.

DUHRING FAST SYNCHROUNIZATION THE VOO 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 MCDE (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'SIT 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.

MROZ 780322201 ALD DRAWING FORMAT ASTROCLOTH NESOT 3730 ABCOR

SN

0o s 1

[y

AN .

SF582

2F READ CLOCK
o= DATA
LATCH
uuo(}D‘m SS (TP)
: vco
leO:E;;D SVE"‘)E::HIBH 16.5 MHz
uos OSER-T SF5908 (2F) DATA SERVO 2F BURST
i O-LE HRITE CLOCK ) T Oru
SFS8i
OPERAT XTENT
SOI’(TP)G;)N:ER;NTLNFiS;SYNC : FAST SYNC
Q-INIERNAL FAST SN
uos <sTon) FAST SYNC LoeIc HIGH CURRENT ~ oo
(FROM SYSTEM) (§7)
SFSI0
MFM
DECODER +NRZ ~ o7
O SF STANDARDIZED DATA SF510
CARD B2
VCO CONTROL DIAGRAM
DATA INPUT(UOW) [ I
’ /;I_I ‘ Lr ' L
+DATA SS (UI0) A l I =' II 1
2F CLOCK (DOW) T'T_I—L_{_L_I—I__L.\J
] \
— DATA LATCH B i '|—J LI
: |\ ‘ ] |
- ! MRS E .
INCREASE LINE(SID) " 'U—! 1 _
t‘} H EC HISTORY DRAWING TITLE
M ' l’
_ ) H ) 20 FEBTH 375351 AlB2 VCO CONTROL
DECREASE LINE(SI2) TR Lo e i S
! 11 MAR 80| 375662 MACH 4963 F
=121 NANO — —={ : PART NO 6839640 5
NOTE: SECONDS
THIS IS A STMPLIFIED TIMING DIAGRAM. OSCILLATOR LATE AND C CLASSIFICATION 8
EARLY PULSES DO NOT OCCUR ON CONSECUTIVE SERVO CLOCK _ ] N IBM CORP 2
PULSES .

s

————

I TRAFTING MDA ] GAaeC CONTROLS CORPOREION  Sufin, Now %ot Preemmt = U K4,



w1 TN

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 %F WRITE DRIVERS TO
SWITCH CURRENT IN A HEAD IN WRITE MODE.

e HEAD GROUNDED — THISCAUSES EXCC. SIVE CURRENT IN THE
CENTER TAP LINE

o MULTICHIP SELECTION — THIS CAUSES EXCESSIVE CURRENT IN
THE PCSIT!VE PONER SUPPLY TO THE DE CIRCUITS.

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

* WRITE CURRENT WHEN NOT WRITING.

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

THE LATCH OUTPUTS ARE ORED AND THE CUTPUT OF THE OR IS
DOT ORED WITH "+ SERVG 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 MISS'\G, (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 1S 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 ‘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 QUTPUT 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 FIMING OF BIT CELLS DURING FAST SYNCHRONIZATION.

17 A ————
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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 (TAG 4) @ IS SET BY THE SYSTEM.

2. AFTER A DELAY OF 100 NANOSECONDS, ‘CONTROL SAMPLE’ @
IS SET.

3. THE DSD READS THE TAG CGDE @ 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.

S. THE DSD RECEIVES "CONTROL SAMPLE’ AND RESETS 'INTERRUPT",

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

8. INTERNAL TIMING GATES OFF THE "HOLD OFF INTERRUPT'
WHICH RESETS 'INTERRUPT".
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SEQUENCE AFTER DSD INTERRUPT
NOTE: THE TIMINGS SHOWN ARE

AT THE DSD PIN LOCATIONS

T =100 nS MINIMUM
Ta=1 uS HINIMUM

The CAN oC MTUTAIIN
s sve

o starvariuss

Tc=0 nS MINIMUM
30 nS MAXIMUM

2. TAG BUS VALID

-

. CONTROL SAMPLE

4. TAG LINES READ

[ 3

5. CONTROL BUS

6. CONTROL SAMPLE RECEIVED

7. CONTROL BUS READ

0SD INTERRUPT TO USING MACHINE
TAG DECODE TAG i00 (TAG 4)
SENSE CYCLE TAGIOO (TAG W)

CONTROL BUS

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

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

COUNTER 4 AND 5 OUTPUTS ARE DECODED INTO 4 QUTPUTS CORRES-
PONDING TO THE N1, N2 AND @1, G2 ANY OUT OF SYNC CONDITION
WILL BE SIGNALLED TO THE OSCILLATOR BY THE "OSCILLATOR
EARLY On "LATE LINES TO FORCE A FREQUENCY SHIFT TO BRING
THE WRITE CLOCK BACK INTO SYNCHRONISM

THE SYNC DETECTOR PROVIDES PROTECTION FOR ANY GROSS
TIMING ERRORS.

MISS'NG CLOCK PULSES ARE FED TO A 1BIT SHIFT REG AND DECODE
TO LOOK 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
DECACMENYEN QY 1 ANN THE CVCLE RESEATED UNTIHL THE TIVE IS

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

PROFILE GAIN VOLTAGE S RECALIBRATED IN A SIMILAR METHOD
EXCEPT THAT THE COUNTER IS RESET TO ZERO AND INCREMENTS UP
UNTIL + VEL  PROF DROPS OR THL COUNTER IS FULL. " COUNTER
FULL” PREVENTS THE COUNTER RESETTING TO ZERO IF 1TS MAX
IMUM COUNT IS EXCEEDED. RECALIBRATION ONLY TAKES PLACE
ON COMMAND FROM THE SYSTEM.
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SF 588

PHASE LOCKED OSCILLATOR (PLO) LOOP

__+COUNTER 5'TP

—COUNTER 4 TP

A

THE PLO IS SYNCHRONIZED IN PHASE AND FREQUENCY BY THE

+COUNTER 5
SERVO SIGNAL CLOCK PULSES AS FOLLOWS: N

)
IN SYRC!
THE VOLTAGE CONTROLLED OSCILLATOR (VCO) RUNS AT APPROXI-

MATELY 16.5 MHz. THE QUTPUT 2F ISDIVIDED BY 2 TO GIVE “1F
WRITE CLOCK'.

*1F WRITE CLOCK’ DRIVES A 5 BIT COUNTER; 'COUNTER 4" OUTPUT
IS 1/16TH OF THE PLO FREQUENCY. THE ‘'SERVO CLOCK' PULSES
TRIGGER A SINGLE SHOT (+ SERVO CLOCK SS - 280 nS).

FOR THE PLO TO BE IN SYNCHRONIZATION THE TR*'LING EDGE
OF THE SERVO CLOCK SS MUST COINCIDE WITH THE MID-POINT
OF THE NEGATIVE LEVEL OF THE ‘COUNTER 4’ SIGNAL . POWER ON DELAY

A COMPARATIVE CiRCUIT ON THE LOGIC 2 {D2) CARD LOOKS FOR

*H’m S, (14 5

| COUNTER

B13

r————
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ugs

lses

THIS COINCIDENCE AND PROVIDES AN OUTPUT OF OSCiLLATOR
EARLY OR LATE TO THE VCO TO CORRECT ANY MISALIGNMENT.
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DURING NORMAL SYNCHROMNOUS OPERATION, NARROW OSCILLATOR
LATE AND OSCILLATOR EARLY SIGNALS ARE PRODUCED CONTINU-
QUSLY AS SHOWN IN THE TIMING DIAGRAM.

THE PLO iS USED BY THE USING SYSTEM TO SERIALIZE WRITE
DATA.
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SERVO CONTROL E2 SERVO 1
SERVO MARKER FIELD
THE SERVO MARKER FIELD CONTAINS A PATTERN SEQUENCE OF
POSITIVE ZERQ CROSSINGS (9) (POSITIVE-GOING PULSES THAT PASS
THROUGH 0 (ZERO)} VOLTS) THAT SYNCHRONIZE THE DEMODULATOR
WAVEFORMS ‘SELECT DEMOD A", AND ‘SELECT DEMQOD B'. -
SERVO GAIN FIELD SERVO ERROR FIELD
THE SERVO GAIN FIELD IS JUST OVER TWO BYTES OF EACH 22.BYTE THE SERVO ERROR FIELD 1S 4.5 BYTES OF THE 22.BYTE SERVO
SERVO SAMPLE FIELD. IN THE SERVO GAIN FIELD, A FIXED- SAMPLE FIELD. DURING THE SERVO ERROR FIELD, THE SERVO
AMPLITUDE SIGNAL CALLED '‘DATA SURFACE LINEAR’ (1) CONTROLS ERROR CIRCUIT MEASURES THE AMOUNT AND DIRECTION (EITHER
THE AUTOMATIC GAIN CONTROL {AGC) LOOP SO THAT THE LOOP IN OR OUT) THAT THE HEAD IS OFF TRACK, AND PRODUCES A
COMPENSATES FOR CHANGES DUE TO: “DATA POSITION ERROR’ SIGNAL THAT CORRESPONDS TO THE
ERROR. THIS SIGNAL RETURNS THE HEAD CN TRACK TO READ OR
o HEAD.TO.DISK SURFACE VARIATIONS. WRITE DATA IN THE PARTICULAR SECTOR.
e SURFACE CHANGES.
e TRACK LOCATION VARIATIONS THAT OCCUR BECAUSE OF DIFFER- BEFORE THE SERVO ERROR FIELD OF A PARTICULAR SECTOR IS
ENCES IN LINEAR SPEED BETWEEN INNER TRACKS AND OUTER ENTERED, THE ERROR CAPACITOR C1 1S RESET BY ‘RESET CAPAC-
TRACKS, AND, THUS, COUPLING BETWEEN HEAD AND DISK ITOR® APPLIED TO IT THROUGH THE CIRCUIT. THEREFORE, NO
SURFACE. VOLTAGE IS ACROSS C1. THUS THE '‘DATA POSITION ERROR’
SIGNAL FOR THE PREVIOUS SECTOR IS REMOVED.
THE AGC LOOP COMPRISES THE VARIABLE GAIN AMPLIFIER (VGA)
AND THE AGC AMPLIFIER. IF A HEAD IS OFF-TRACK WHEN THE SERVO ERROR FIELD IS
ENTERED, THE RESULTING ERROR SIGNAL CAUSES THE DEMODU-
THE SELECT GAIN ADJUST' SIGNAL (2) IS ACTIVE THROUGHOUT THE LATOR TO PRODUCE AN ‘ERROR SAMPLE’ SIGNAL. THE ‘ERROR
SERVO GAIN FIELD. THIS CAUSES THE DEMODULATOR TO GIVE AN SAMPLE’ 1S SYNCHRONOUSLY RECTIFIED BY 'SELECT DEMOD A’
OUTPUT THAT IS ASYNCHRONOUSLY RECTIFIED AND THEN APPLIED AND ‘SELECT DEMOD B’ SYNCHRONIZED TO THE LINEAR SIGNAL
TO THE AGC LOOP. THE AGC LOOP INVERTS THE DEMODULATOR ZERO CROSSINGS. THE RECTIFIED SAMPLE SIGNAL IS APPLIED
OUTPUT AND SUIRTRACTS 1T FROM THE TRACK RITIRITNCE SiGNAL’ TO THE ERROR CAPACITOR C1, CHARGING C1, OVER THE PERIOD
{(3). THE DIFFERENCE VOLTAGE CHARGES THE GAIN STORE OF THE SERVO ERROR FIELD, TO A LEVEL THAT CORRESPONDS
CAPACITOR C2. TO THE AMOUNT OF ERROR. THE "+SELECT DEMOD A’ AND
“+SELECT DEMOC B’ PULSES ARE SWITCHED ALTERNATELY ON
THE RESULTING GAIN VOLTAGE ACROSS THE GAIN STORE CAPACITOR AND OFF WITH RESPECT TO EACH OTHER, AT TIMES DETER-
C2 IS FILTERED AND BUFFERED IN THE AGC AMPLIFIER. THE AMPLI- MINED BY THE DECODING AND GATING OUTPUT OF COUNTER
FIER THEN PRODUCES A SIGNAL TO THE NEW LEVEL REQUIRED FOR 2. THE POLARITIES OF THESE DEMODULATOR SIGNALS DE-
THE PARTICULAR SECTOR IF EITHER ‘ENABLE SERVO SAMPLE’ (4; IS PEND ON WHETHER THE TRACK 1S ODD OR EVEN NUMBERED.
ACTIVE, OR IF ‘ENABLE SERVO SAMPLE’ (4) AND 'HEAD CHANGE
GATE’ (5) ARE ACTIVE 'ENABLE SERVO SAMPLE’ (4), WHICH IS ACTIVE THE ERROR VOLTAGE ON C11S APPLIED TO THE OPERATIONAL
FOR THE WHOLE OF THE SAMPLF SERVO FIELD, REDUCES THE GAIN AMPLIFIER, SWITCHED AS A VOLTAGE FOLLOWER BY THE '+
OF THE AGC AMPLIFIER (TOWITHIN THE LIMITS (6) SHOWN ON THE ENABLE DATA’ AND ‘—~ENABLE DATA’ INPUTS, AND THE OPERA-
TIMING DIAGRAM) IN OPERATIONS OUTSIDE THE SAMPLE SERVO TIONAL AMPLIFIER PROVIDES THE ‘DATA POSITION ERROR
FIELD. THE ‘HEAD CHANCE GATE’ (5) COMPENSATES FOR HEAD SIGNAL AT ITS OUTPUT.
RESPONSE DURING A HEAD-CHANGE OPERATION.
THE DATA POSITION ERROR’ SIGNAL IS APPLIED TO THE HEAD
IF THE AGC VOLTAGE IS EITHER TOO SMALL, OR ABSENT COMPLETE- ACTUATOR COIL VIA A COMPENSATOR CIRCUIT {(ROT SHOWN).
LY, AN AGC DETECTOR CAUSES THE AMPLIFIER TO GIVE AN ‘OUT- THIS MOVES THE HEAD TO THE ON-TRACK POSITION SO THAT
SIDE AGC WINDOW’ DUTPUT SIGNAL (6), WHICH IS INDICATED A ‘TAG THE DATA FIELD THAT FOLLOWS THE SERVO ERROR FIELD,
117 (THAT IS, TAG 7) DIAGNOSTIC DATA. WITHIN THE SAME SECTOR, CAN BE READ OR WRITTEN.
THE GAIN STORE CAPACITOR C2 IS RESET AFTER THE END OF THE :
SERVO GAIN FIELD, WHEN THE "-RESET CAPACITOR' SIGNAL {7) TIMING REFERENCE EC HISTORY DRAWING TITLE
IS ACTIVATED. - y
TIMING IN THE SAMPLE SERVO FIELD, BETWEEN THE BEGIN- ZOFEBRTY 375351 AIE2 SERVO | CONTROL
NING OF THE ID MARKER FIELD AND THE END OF THE SERVO MACH 4963
ERROR FIELD, IS BASED ON A REFERENCE FREQUENCY PRO-
VIDED BY THE DEDICATED SERVO HEAD. PHASE CORRECTION PART NO 6839649
OF THIS FREQUENCY ISPROVIDED BY THE MARK DETECT LOGIC
CIRCUIT. CLASSIFICATION -
c l i?i? CORP
. s——
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SERVO 1(E2)

SAMPLE SEAVO MARKER FIELD

MARKER 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 ZERD 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 QOUTPUT 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 AUNS 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 ANC
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-
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 OUT-
PUT OF COUNTER 2 INTO THE CLOCK INPUT OF COUNTER 1.

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

WHEN TOUNTER RUN' IS DEACTIVATED, COUNTER t RUNS FROM
THE START OF "ENABLE MARK DETECT', AND RESETS AT EVERY
CHANGE OF ‘+ POSITIVE ZERO CROSSING' IF THE COUNTER
REACHES A COUNT OF “—F’, THE NEXT ZERO CROSSING SETS

¢+ SERVO VCO INHIBIT', AND RESETS THE COUNTER V.

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 OEDICATED SERVO SURFACE, THE VCO THEN PRODUCES
THE "2F BURST". ‘COUNTER RUN’ SWITCHES THE COUNTER 1
TLOCK' TO THE OUTPUT OF COUNTER 2. COUNTER 1, WHICH
DIVIDES BY SiX, ISDRIVEN BY '2F BURST', VIA ASINGLE 81T
COUNT IN COUNTER 2, AND ADVANCES ON BOTH POLARITIES
OF THE INPUT SIGNAL.

L0 BRAw NG FOREATY ASI0SCLOTE Nt b

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 ON THE THIRD SAMPLE FOUND.
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B B e T ) - . TRI BITS (TP)

B02
? ~ SERVO PREAMP BUFFER DEMOD- tN/2 55
1 DO6 ULATOR A -N/2 :08
SERVO 2 LOCATION F2 i pos -+ _SERVO_PREAMP +0/2 oo
THIS CARD CONSISTS OF FIXED AND VARIABLE GAIN AMPLIFIERS =872 5y,
TO AMPLIFY THE DIFFERENTIAL OUTPUT FROM THE DEDICATED i
SERVO READ HEADS TO A CONSTANT CUTPUT LEVEL. INCLUDED :
IS CIRCUITRY TO DETECT SERVO CLOCK PULSES WHICH FIRE A ; S
280 SINGLE SHOT. $ P
meee ¢ AMP SW SINGLE ENDED NORM -
: PEAKS ON THE AMPLIFIED OUTPUT ARE DETECTED AND SELECTED ; SERVO | SCOPE
: BY THE -SEL N1, N2, Q1 AND Q2 LINES INTO THEIR RESPECTIVE P
: £N/2 AND +0/2 OUTPUTS, CORRESPONDING TO THE NORMAL AND ;
QUADRATURE FIELDS RECORDED ON THE 3:RVO SURFACE. ; ) DETECTOR 4+ SERVO CLOCK SS B0Y
. : + BRAKE APPLIED
THE N SIGNALS AND THE Q SIGNALS ARE FED TO BUFFERS. THE Y Moz +CLOCK THRESHOLD (TP) _ .
INPUT IS HOWEVER INVERTED TO ONE BUFFER. SERVO SIGNALS : - MISSING SERVO CLOCKS '
ON THE DEDICATED SURFACES ARE INVERTED IN PHASE ON ; — POWER GOOD 33
ALTERNATE TRACKS WHICH ALLOW SELECTION OF THE CORRECT . GI10 20 SEC
POLARITY OF THE OUTPUT SIGNAL. “DATA PES” FROM SERVO 1 ; — POWER ON DELAY ..,
IS COMBINED TO FORM A “HYBRID PES O/P",
THE “DELAY" IN “POWER GOOD DELAYED" IS OF THE ORDER OF uos SRS _IN SPEC
usecs AND ENTIRELY DUE TO CIRCUIT DELAYS IN THE FILTERS. CRS OUT
S05 COIL SENSE o
THE VOLTAGES DEVELOPED ACROSS CURRENT SENSE RESISTORS s 3 T DIRECTION
{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 — PWNR GOOD DELAYED
OF ACCESS ARM TRAVEL. VCM START AND FINISH ARE DIRECT : AR P09
CONNECTION TO THE VOICE COIL WINDINGS AND PROVIDE COM- .
PENSATION TO THE AMPLIFIER. “VOICE COIL CURRENT SIGNAL" A
IS A VOLTAGE LEVEL WHICH IS PROPORTIONAL TO THE VOICE ; DATA POSITION ERROR SIGNAL HYBRID PES _ |,
COIL CURRENT. THE VOICE COIL CURRENT SIGNAL IS AMPLI- : PO6
FIED WHEN “SEEK COMPLETE" IS ACTIVE AND ENSURES THAT f
THERE IS MINIMAL VOICE COIL CURRENT. “+ ON TRACK” DROPS - ON TRACK (12
IF SUFFICIENT VOICE COIL CURRENT IS DETECTED TO MOVE -
THE ACCESS ARM OFF TRACK.
“HYBRID PES.” “+SEL INT” PROVIDES CONTROL OF A CAPACITOR f — SEEK COMPLETE “1conTROL PEN— PRE RASE NPN OUT
WHICH HOLDS THE “HYBRID PES” LEVEL CONSTANT DURING . so7 ‘2:,5,, ORIVER (1]:7]
ACCESSING TO REDUCE TRANSIENTS AT ACCESS COMPLETION. ; BASE PNP IN )07
THE SIGNAL DRIVES THE VOICE COIL MOTOR TRANSISTOR i BASE PNP OUT >
MATRIX. “-IN DRIVE” AND “-OUT DRIVE” OVERRIDE THE INPUT i _ v BASE NPN IN
" SIGNAL AND FORCE THE ACCESS DRIVE INTO FULL IN OR OUT : uoY
; MOTION. ' Pl = IN_DRIVE
© i3 =_OUT ORIVE
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AlC2 - LOGICI-0UTPUT

PIN LINE NAME SYNC PAGE
UI3 [+ PARITY ERROR — P
S09 | +EVEN — F2B03 (E2J06)| SFS70 (SF568)
507 |-SET SEEK - D2MI2 SF562
S04 | - COMMON RESET - TP
JUI2 |+ WRITE SELECT | -B2GI3(EICI3) |SF551
JI2 | +READ SELECT -B2J12 (FICI1) |SF550
UO9|+COMMON RESET |-B2M03 SF550
SIl |- SERVO UNSAFE |-B2MG2 SF550
GIl |+ WRITE BLOCK —B2J06 SF550
SI2 |+ DATA SFLGATED |-A2B13 SF527
D06 | - INTERRUPT ~ASBOY SF503
POS |-BUS BIT 6 —A4DII(A3DII) [SF  (SF505)
MO6|-BUS BIT 7 -A4DI12 (A3DI2)|SF  (SF505)
BO5|-TAG 010 CS =z TP
GO6 |- TAG NO FIXED HEAD| - TP
MI2 |+ HEAD | SELECTED |- D2P09 SF 562
DO7 |- TAG CLOCK 2 - D2509 SF565
P09 | — CONT SAMPLE REC'D |- A3812 SF505

ALD DRAWING FORMAT

ASTROCLOTH NesOT [T

SFS557

SFS598

Al C2 LOGIC | ~OUTPUT
PIN LINE NAME SYNC PAGE
GO4 |- GO HOME BIT -D2 Pl2 SF562
DIO |+ REL TRK ADDRESS |- TP
DO9|-FIXED HEAD SEL |-D2J04(B2MO05)| SFS65(SFS50)
MO4|-BUS BITO ~A4DO4{A3DOY) | SF505
P02 |-BUS BIT | -A4DOS5 (A3D05) SF505
602 | -HEAD REG 8 -B2F36 SF 550
JO6 | -HEADREG 4 -B2PIO SF 550
M03|-BUSBIT 2 -A4D06(A3D06)| SF505
M02|-BUS.BIT 3 —-A4D0 7 (A3D07)| SFS05
PI10|{-HEADREG 2 -B2P05 SF550
Pl2 | -HEAD REG | -B2P07 SF550 o
P06 | -BUS BIT 5 —-AuDIQ (ADIO) |SF505
MOS5 | -8USBIT Y ~A4D 09 (A3D09) | SF505
JIO [+ 172 TTG
BI3 |- SHIFT -D2504% SF5%65
DOS |-RESET CAL -D2PlI 5F 562
JO05 | +0UT -D2uo02 SF 562
GOS5 |- CAL ADDRESS -D2M08 SF 562
JOY4 | +TRACK UNAVAILABLE| - TP(SF557)
PO4|-BUS PARITYBITOUT|-A4DI3 (A3DI3) | SF505
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4966 DISKETTE MAGAZINE ATTACHMENT CABLE

4966 DISKETTE MAGAZINE
ATTACHMENT CABLE
PIN ASSI

4966 DISKETTE MAGAZINE
DISKETTE CABLE
PIN ASSIGNMENTS

DRIVE - AUTOLOADER

W 02-- +ACCESS 0 +COMMAND 0 --D 02
W 03-- +ACCESS 1 +COMMAND 1 --D 03
W 04-- +ACCESS 2 +COMMAND 2 --D 04
W 05-- +ACCESS 3 +COMMAND 3 --D 05
W 06-- +ENABLE AUTCLOADER --D 06
W 07-- +4F CLOCK PHASE 1 OUT --D 07
W 08-- GROUND --D 08
W 09-- +STANDARD CLOCK OUT --D 09
W 10-- +STANDERD DATA OUT --D 10
¥ 11-- +STATUS A --D 11
g }%—- +SWITCH FILTER INAE;COMHAND u -iB~}§

-_ — P ) [ st i

W 22-- —<§omkxzxtrnﬁrﬁ“= . ==B. 02D
W 23-- +WRITE DA - ““E“CIUCKTSUU?HZ) --B 03
W 24-- +ERASE GAT --B 04
W 25-- +WRITE GATE --B 05
W 26-- +INNER TRACKS +COMMAND 5 --B 06
W 27-- +SELECT HEAD . +COMMAND P --B 07
W 28-- +DISKETTE 2 SENCE| +STATUS B --B 08
W 29-- +ERASE CUR. SENCE| #STATUS C --B 09
W 30-- +VFO DATA SYNC IN --B 10
W 31-- +MFM MODE IN --B 11
W 32-- +COVER OPEN --B 12
W 33-- -WRAP | #+STATUS D --B 13

PROCESSOR ATTACHMERNT
TOP CARD CONNECTOR

22

33
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JUMPER 0123456789

DEVICE 0]112]3{4]5{6]7] JUMPER NUMBER
ADDRESS LOGIC
SELECTION JUMPER

I : LLEAST SIGNIFICANT BIT
MOST SIGNIFICANT BIT,JUMPER INSTALLED = LOGICAL @

NOTES:

| JUMPER 8 INSTALLED MEANS CARD IS ALTERNATE IPL SOURCE.
JUMPER 9 INSTALLED MEANS CARD IS PRIMARY IPL SOURCE.
NEITHER JUMPER INSTALLED MEANS IPL IS DISABLED.

2 ATTACHMENT CARD DEVICE 1D= 0126 =0000 000! 00I0 Oil0

- SF620
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SFb30
READ/URITE MEAD O wmITE O
CENTER AP REAC/WIITE HEAD O i BLUE T ] IHEAD o
READ/WPITE HEAD O BLACK HE READ/WRITE
EANSE HEAD § RED v
ERASE MEAD © YELLOY - }g:gg"
{ARLE SHIELD HEADO =
" CABLE SHIELD HEAD 1
ERASE HEAD | YELLOW ey
ERASE MEAD RED T i
READ/WAITE NEAD 1 BLACK — hana
ENTER TAP READ/WRITE HEAD | BLUE HEH ]neno i
‘_nm/_\ﬂlg HEAD | WHITE ! 1 READ/WRITE
-’
I3 ri Sy
] b
SENSOR (ormtcro:: 0123 iguuzcroa cs:asLEE
CABLE D prx couecror oo oo 02— 5oz ZDISKETTE In £ wmpre T
- 33FD_LED ANODI ] HEAD CONNECTOR [ go2 £5.YOLTS DISKETTE IN SWITCHy | VELLOM ] DISKETTE-IN
[;' L 33D LEDCATHOOE g Fo ro: [ 302 GuD DISKETTE IN SWITCH 4 BLACK 2 SWITCH
T35 PTX EMITTER por— 803 403 |— po3 —JEM _ORLENT ) WHITE —
43IFD PTX CO'LECTOR oo, Jpgo, PO — Bou +SVOLTS BED ORIENT SWITCH YELLOW 2 ORIENT
] £— _ _WIFD LED ANODE 306 —1 D06 P07} poy SN BED ORIENT SWITCH BLACK : SWITCH
¥ __§ | _4IFD LED CATHODE 807—1 po? M0ow— Do« —¥INDOW OPER WHITE T x
&< _4IFD PTX EMITTER St +S VOLTS WINDOW SW T _J YELLOW ! > * lwINDOW (STRIPPER)
005—1 805 PoS |— B80S +—+ —2
=-< PTX COLLECTOR 006— 826 . 0o |— pog GND_YINDOM S BLACK ! ) SWITCH
LEQ ANOCE —_ [ oy ~WINDOW MAGNET SE
[2 3 LED CATHODE A 4 BN e TX e NINGOW TACRE T‘m, 1<(_"‘(r T T ] ¥INDO (STRIPPER)
PTX EM[TTER po7— 807 HIH 2
e oiz—{mi2 | CORNECTOR (8 P10
B NN NI
O e 013 —{8i3 1y @ !
4966 DISKETTE MAGAZINE DRIVE CONTROL — NS . 612 —{Di2 [
CARD SGCKET | S T TR E:;: g;; = s
-]
1w —isn ]
—BISKETTE 2 .° 8 +AUTO STEP i DRIVER BOARD BLUE/WHITE
o —lo - o 3o o —
pio—1{810 M6 — D06 810 .
wass “ss ERASE & WRITE DETECT[ o 571 0 «ne mo?l— o7 ——2AUTO STEP 2 1 o » REBLUE PICKER/CAN
CABLE TERMINATION  UNIT DISKETTE H08|— bos —*AUTO STEP_3 —lp2 o] fereo MOTOR
T3y 7 CONHECTOR CONNECTOR CONNECTOR MACAZINE DRIVE NI P PICKER MOTOR —+—aos 3 ke BLACK
[ H w02 D02 D02 + ACCESS 0/+COMMAND O 1 002 662 COMTAOL CARD mzb—pi12 -BED MOTOR M 807 s ke RED/MAITE
Y v w03 Q3 DQI+ACCESS I/ +COMMAND | H :Dm—— c03 M — 12 +COVEP_OPEN HEH 8 J-2 BLUE /WHIT N
vl ' WO __Dau DOY *ACCESS2/+COMMAND 2 e oou—1 coe 12— 81 —_¥F0 Te3T HODE v ng . PwHITE
v ' w0S_ D05 DOS +ACCESS I/+COMMAND 3 rl TI 05— 0§ ~ 03— Bg3 — 3 YOLTS H 803 — N u CARRIAGE
e i w06 00e DOb + ENABLE_AUTOLOADER + —+r0s— coe GROLND T - AFD BED
) T EILE DATAZ X 1 P08 f— 808 — 20Tl ASIDE OF CONN 1 e HOTOR
At 1 w28 808 Jo8 roISAETeE ;’ssusshsmus g 1 t00/—1007 — = pio—si0 —EL + 8ot ™ ! 3
:ﬁf,ooo-..o-r-- s e e D ROW —_— {—1 008 — Gos S~ PlI}—8i: 1 BOY ~ 31%309 S BE COVER
bbdooevsvoeesv e o |- -t---grow [ L » CABLE OPEN SWITCH
1 TT TTI £ *COVER OPEN 1 -
U HIB Wi Ui i Dii xxxx/+STATUS & N L ., ¥FO 1EST MOX [ |
Wiz Di2 012 +SWITCH FILTER/+ COMMAND 4 ¥ 7;:; 2:; L Hg +5 vOLTS From
¥ 0o 'W_:Ll:ﬁ" DATA/+ 500 KRZ G5C 013 —1613 T zfnv%t:z POMER
2 802 — 02 — ‘ * SUPPLY
N2¢ _ BOw BO4+ ERASE GATE/XXXX 0% — Jo% N -S VOLTS
4966 JISKETTE MAGAZINE UnIT W25 BOS 805+ WRITE GATE/XXXX +—t895 305 L |
CABLE TERMINATION SOCKET w26 805 BOb + [NNER_TRACKS/+ COMMAND & 806~ — 206 oC .
w71 _ 807 T T/rcommanp P lam 07 CABLE
w29 809 B0%+ ERASE CURRENT SWS/+ STATUS C 1aog 09
w 83| B13 - WRAP/» STATY!
“POWER AN_RESET 13 —1913
pron—"{SROMD 450 ™ 0t oe
POWER H
SUPPLY 1
1
11
]
: | ConmECTOR
1
+WRITE DATA /+500 KHZ 0SC 1 l" -
+FILE DATA PR B2l
W0 BLQ] 10 +VFO DATA SYNC IN Nl Big .
W8 D00 ‘POI +STANDARD CLOCR OUT —+- 802 w366 .
W07 D07 DOT+4F CLOCK PHASE | OUT - 203 ¥YFO CARD
W10 DID D10+ STANIDARD DATA OUT R Bov
["E]] 81t B1 )+ MFM MODEM MR Dot
BO9 VFO_TEST MODE % H 809
W23 8O3 B0 +WRITE DATA/ +500KHZ 0SC | | 207
- vt
FROM #3_v0C P
POWER {  —5 vpC — :gz;;‘;z
GROUND ‘I 'I D08/s08
DC
CABLE
% — NOT USED ON MACHTNES WITHOUT A STRIPPER ASN.
(SEE MIN PARA. 2.3 FOR LNCATION OF STRIPPER ASAM.)
EC HISTORY DRAWING TITLE
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TPA-I
TPA-2
TPA-3
TPA-Y4
TPA-5
TPA-b
TPA-7
TPA-8
TPA-9
TPA-IO
TPA
TPA-I2
TPA-1I
TPA-IY4
TPA-IS

33 FD LED ANODE

43 FD LED ANODE

+24 YOLTS

HEAD MOTOR MC-2 (YELLOW)
HEAD MOTUR MC-3{(BLLE}
+WRITE DATA /+500 kHz GSC
+ERASE GATE

+WRITE GATE

+IMAER TRACKS /+COMMAND S
+HEAD SELECT/ +COMMAND P
+ERASE CURRENT SENSE/+STATUS C
+STATUS D

GROUND

-5 VOLTS

+S VOLTS

TP3—1
TP8-2
TPB-13
TPB-4
TPB-5S
TPB-6
TPB-7
TP5-8
TP5-2
TP8-10
P8 -il
TP3-12
TPB-i3
TPB-4
TPE-S
TPE—-i5
TPE-T
TPE-:3
TPE—3
TPa-20
TP3-I1
TPe-2
TP8-23
TPB -24

33 FD PTX EMITTER

43 FD PTX EMITTER

PICKER PTX COLLECTOR
PICKER LED ANODE

HEAD MOTOR ™<-0 (ORANGE)
HEAD MOTOR MC~1 (RED)
+ACCESS O/ + CCMMAND O
+ACCESS i/ +COMMAND
+ACCESS 2/ +COMMAND 2
+ACCESS 3/ +COMMAND 3
+ENABLE AUTOLOADER
+FILE DATA/ XXXX
+DISKETTE 2 / +STATUS B
+STATUS A

+SWITCH FILTER /+COMMAND Y4
+INDEX

—BEED ORIENT SWITCH
+AYTO STEP O

+AUTO STEP |

+AUTO STEP 2

+AUTO STEP 3

-PICKER MOTOR

-BED MOTGR
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TIMER TOP CARD CONNECTOR (S)
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JUMPERS FOR:
——TTL INPUT = ROWS A AND B
TTL FILTERED INPUT = ROWS B AND C [3]
TWO (2) JUMPERS MUST BE INSTALLED
FOR EACH INPUT LINE USED

>

BC
CABLE CONNECT |
9N
| ] d NOTES:
/
—Jhl:l y
TMR 0 CLK ——-—4‘2: L
TMR 0 GATE —-—acﬂd [ ] ] O ] =
TMR | CLK —--4—.’22 U (o— c::nﬂ
TMR | GATE -— 430 v [ ]
i .
|] s T .
DEVICE ADDRESS
SELECTION U m —
Ty . |
MOST SIGNIFICANT BIT —> <——T-f: . ﬂ ) e
s | S| U
. ﬂﬂ —
(__/ ts

JUMPER MUST BE INSTALLED

wn
(o)
9

/—JUMPER MUST BE INSTALLED

[2] 07O +5.5 VOLTS MAX @ < MHZ RATE
£24 VOLTS MAX @< 50 KHZ RATE (WORSE CASE)

DRAWING TITLE

TIMER

MacH SERIES/I

PART No | 635151

CLASSIFICATION

NOTE :
[1] JuMPER INSTALLED = LOGICAL |

NO JUMPER = LOGICAL 0

S STANDARD CARD JUMPERING (AS SHOWN)
ADDRESS = 40 HEX = 01000000 ~

T INPUT = TTL(TIMER 0) TTL FILTERED(TIMER I) EC HISTORY

| 3IMART7|5T8TI%

0 DIAGNOSTIC CONFIGURATION ENTRY FOR CARD AS SHOWN 6 AUGTE 755404
TMRO = 4050, 4000,0000, 0000, 0000, 0000,0000, 0028

5 TMR1 = 4150, 0000,0000,0000,0000,0000,000C, 0028 I4 SEP 79 375743
WRAP CONNECTOR P/N 1633835 c

I IBM CORP

20-013°-0 MROX 7808228201 ALD DRAWING FORMAT ASTROCLOTN NeseT [l

WCREFTING S0 ] ORAZHC CONTROLS CORPORMTION  Iufien Now Wrk  Povand n UBA

JIO——W



10V OR 220V
CARD FILE FAN
f T
g i R |

F

3 2 |
O O OQj=—acruaL PICTORIAL
oQ o
6 5 . po
i
3
6
M
2
s
==
| LOAD! |
g2 : I
—>— 4i 30/ 60 I
— > g2 : N ,Lmessrmu
*—> >>——0e3 1 2 s :
I
| |
! LINE !
E= R IR [N SN |
4ISW POWER
SUPPLY CARD
(S U
| ¢ Jwao} |
LINE |L B |
; | POWER SUPPLY ASM
GROUND ! w I
BREER gl
NEUTRAL , Rl | =
toy i Al___FILTER I
]
L [

\

CONN J9 P/S CARD

BACKBOARD CARD FILE
REAR VIEW

T5-B02-B13 +SV
D02- DI3 GND

YA4S0

+5V
GND

T3-802-B0O7 +l2v

Bog-813 -5V
D02-D07 -i2v
D08-DI3 +8.S5V
T4-802 THERMAL NOT LATCH
B03 OPEN
BO4 PORN
80S PTWN
BO6 OPEN
BO7 NOT USED
BO8 TO CONSOLE +8V
809 CENTER TAP
810 AC FAIL
B! AC FAIL RET
Bi2 OPEN
B13 +SV INT.
D02 +8.5V
DO3 +12v
Doy GND
DOS A.C. GLOD
DO6-DI1 GND
DI2 -5V
DI3 -2y
EC HISTORY DRAWING TITLE
13AUG 80 | 86934IC | FULL FILE AC/DC DISTRIBUTION
28JUL 81 | 994400 MACH

PART NO 6844420

CLASSIFICATION

T 1 IBM cone

ONEP» =<



c2
0
L8
(]2 |
[ ] L]
L ] &
L] °
L] [ ]
L ] °
D02-D12 GNDY be o | }BO2-BI3 45V
L] L]
o [ ]
[ ] o
[ -]
o (I3)o
\ /
a
D
(] o020 |
o [}
D02-p07-12V 1| e o |}B0O2-BOT+I2V
L] °
° [ ]
° o |)
(o o)
- L]
[ ] o
D08-DI3+85V {| ¢ o | }BO8-BI3 -5V
L [
oi3) e
\ [_ 7
4
0
LB
DOZ +8.5V TEST POINT | o(02)e | BO2 THERMAL FAIL NOT
DM 412V TEST POINT 1o o 1 203 oPEN
DO4% GND o o | BO4 PORN
P05 A.C. GOOD © o BOSPTWN
° o | BObOPEN
DO6-DII GND ¢ | ¢ o | BO?7 NOT USED
° o | PBOB+SVTO CONSOLE
° o | BO9CENTER TAP
° o | BIOAC FAIL
o o | BIt AC FAIL RETURN
DI2-SV TEST POINT o o | BI2OPEN
DI3 =12V TEST POINT | o(13)e | BI3 +SV INTERNAL TIP

NOTES:

(1] THESE LEADS ARE SOLDERED ONTO THE CIRCUIT BREAKER

[2] SLIP-ON TERMINALS
POWER CONNECTOR J9 IS ON THE FRONT OF THE POWER
SUPPLY CHASSIS

B L L NI

D02~-D13 GND /

(<

o

-

°(02)o

© 00 065 00 00 O
© © 00 03 0 0@ 0 O

o(13)

L|

> B02-BI3 +5¢

SURGE RELAY KI

(2)CAPACITOR

YAYSS
"Q\b / POWER CONNECTOR J9 [3]

o

N
/— AC INPUT VOLTAGE SELECTION JUMPERS
(2) THERMISTOR
_ CARD ASM PLUGS TO
o | SOCKET T OF BACKBOARD

2y
.

=000
n
Y]

W T

b

=

G

DOODuDoan
Sooanouad
)
Y]

P/S CARD ASM

TRANSFORMER TB3

EC HISTORY

DRAWING TITLE

13AUGBO

869341 C

POWER SUPPLY 415 WATT-PLUGGABLE

21 JAN 8|

987893

MACH

ZBJUL Bi

994400

PART NO  6BU44ZI

CLASSIFICATION

l ’ 35}5 CORP

VINE D <



,

BLOWER ASM

(S
3 ®
L ¢ (}Q;?Q‘) U

rd
L

/ 7
J9 INPUT POWER CONNECTORJ/

P/S ASM

(Bl INPUT CIRCUIT BREAKER

EMI AC LINE FILTER

AC PCWER CORD/PLUG

P e —

~

i

ROW

TO FAN MOTCR

EMI AC LINE FILTER

-
73]
T4—|
rsgl

A

\1/0 CABLE SHIELD TER

N
7

AN

SW | AC POWER OM/OFF

N\

AN BACKBOARD

\BOARD DC POWER AND

CONTRGL SIGNALS ENTRY
(YA450)

\
]

S OO~ NLE WN

/

r
[ ]
o) ) —

YA460

MINAL BLOCK

PIN ASSIGNMENTS

AS SEEN FROM

BACKBCARD SIDE

EC HISTORY

DRAWING TITLE

13AUG80O[86934IC

CARD FILE COMPONENT LOC

MACH 415 W

PART NO 6BY4L422

CLASSIFICATION ———
l 13;’{{ CORP

ooEP =<



o ‘r-a.-v

P/S CARD ASSEMBLY

(q.]]
LINE

:

P/S ASSEMBLY

-
|
¥
|
|
|
|
|
|
1
|
~ | LINE
r
INPUT ] N
tov-22avacd ! GROUND \
P
50760 L > H LINE /NEUTRAL AU 2K | 1o
P 1
SEE LOGIC PAGE YAHS0< : rJ-@ ®@ O (]
: 0
NEUTRAL H©
AC OUTPUT <€ vL E J@ L_@
TO 1V OR 220V <« | GROUND
CARD FILE FAN < M LINE
~ I
| El ®
| £2
; ES SEe
' 9
| il c7 157 ]
| iy
| @
| T
|
|
|
|
NOTE: U2 CONNECTIONS ARE
COMPCNENTS
Y SYM | DESCRIPTION
ﬁ C7.C8 | CAPACITOR, 2900uF 2COVDC
6 CBI | CIRCUIT BREAKER, 10A, 240VAC
S

MAOS 7009221201

ALD DRAWING FORMAT

ASTROCLOTH “sssOT

B ¥®)

4

A

(4

INPUT VOLTAGE

|
|
|
1
|
|
i
|
|
|
|
|
|
5 -~

C 1 D
|
|

I .

[ I
i
;
L

L ! D
|
|
|

L | 1}
|

| p—

|
|
J

FOR SLIP —~ON TERMINALS

YA465

SELECTION JUMPERS

> OUTPUTS
(SEE LOGIC PAGE YA4SS)

EC HISTORY

DRAWING TITLE

8693MIC

POWER SUPPLY SCHEMATIC

MACH 4I5S W

PAKT 0 6844423

CLASSIFICATION

l
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o e e

v

O~Np <

YA470

, liov CLCKW LCKW
CARD FILE LKW SW MTG PLATE
o LINE \ \ E CHASSIS
LINE CORD i @ 5 —
AC PLUG | = N LINE
O—_J 5 . @ -
250V l g ‘
FILTER s
L} ’
! SWITCH
FILTER BOX \
AC GROUND SYMBOLS : S~ — ] FILTER BOX
CHASSIS
TR SCREW & EXTERNAL-TOOTH LCKW L__I
O METAL TO METAL CONTACT WITH SCREW G
@ PRIMARY GROUND CARDFILE ¥
CHASSIS \ LCKW
5 R :
| - sw BOX
LW =t ) ONNECTCR
SN[« /
V4
WO
/
8 A I POWER SUPPLY
P/C CARD
FAN MOTOR /5 LAND
1 |
| | TFMR
I I )
FAN MTG Nt -
PLATE EC HISTORY DRAWING TITLE
_ o ] P/S CHASSIS [IMARB1 ] 987893 | AC PRIMARY GNDING 4i5W HI FREG. F/'S
Lo | ‘\_ MACH
LCKW PART NO 6030962
CLASSIFICATION

[

IBM cowr
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YDIOO

|

C.B. | PI : —
COVER o 2 e
- —————— LINE CORD o z [C
N a A=
0
e —t
..l E3 R S S 1
b+ T |z |
[ \§ r 3
><\ | = | c.8.1
TR B o B
COVER § -
: s CABLE | :__ ? 1 1 1 _E
B A S G G U
S Fuse 1, NOTE 2] NGy
: BBU
ZIK.
h—\ R
— RECEPTACLE
LN @‘\ BOX |, NOTE (3]
BN @\ Ji
. —J2
r( @.\— 312
) \
e \g Ju | | RECEPTACLE
COVER 2 —~_ ~ BOX 1, NOTE
NOTE[T] < . CABLE 2. NOTE 1] | Ju |
\ .
\ ——— FUSE 2 | I '
Z RECEPTACLE ‘ |
e— sox 2. noTE[N]3] L=
————— —
Js — !
@ |

(1] NOT INCLUDED IN THE 1.0 METER ENCLOSURE
2| FOR caNADA ONLY
MAY BE EITHER 110 OR 220 VOLT RECEPTACLES

Y ! A
_ o Of"“ T | s 6572 |
| - ’ J, o : i
. @'& Je | | RECEPTACLE

NOTES: N | | sox 2. wote[T]]
A v | l
| |
|

-X-Ea -

(4] JAPAN INSTALLATIONS ONLY; A COMPENSATION 'sﬁffslii ‘ -+
NETWORK ASSEMBLY IS USED. REFER TO INSTALLA- - :
TION INSTRUCTIONS, PART NUMBER 1633743, . |
PARAGRAPH 4.!
, EC HISTORY DRAWING TITLE
578625 [ACPWR DIST LOCATION & WD
28 JUN 79| 375342A | ™aAcH
— PART NO “44ic2S50i
CLASSIFICATION
D ; IBM conr
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