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INTERFACE CABLES --_J,.--
C EITHER/ OR) 

Al IOI NOTE It.__ _____ ,... 

COPYRIGHT IBM COOP l<Hb 

REVISED 1q7q 

4%4 DISKETTE UNIT 

4982 SENSOR I/O UNIT 

CHANNEL r REPOWER C~ 
Al IOI NOTE L!J 

PROCESSOR CARD ~SINGLE CARD PROCESSORS{ALL MODELS;), '+959, 4%5,AND 4955 IF EXPANDING TO 4%5 

/ f- OR '+955 (ALL MODELS EXCEPT IF EXPANDING TO 4%5) 

TYPICAL RACK CABLING 

4cff~ CABLES, 4974 CABLES 

'4979 CABLES, TELETYPEWRITER 

INTERFACE CABLE, 

(OMMUNICATIONS 

DEVICE CABLES 

SEE CHART-Al IOI 

'4982 CABLES 

Lt%2 CABLES 

4%2 DISK STORAGE UNIT 

[HIST 

(RED 

[o 

EC HISTORY 

10 JUL Bl q9 4400 

24 NOV 81 466795 

lb HAR 82 997ns 

17 JUN 82 129851 

AllOO 

DRAWING TITLE 

I7o CABLE CHART 

MA.CH SERIES/I 

PART NO 8126721 

CLASSIFICATION J 
I i IBJT{ CORP 

A 
I 
I 
0 
G 



0 

< 

CABLE 
D C P/N 

-
09840 2'3 S700 
0984024 

~ 098402S 
098402b 
0984027 
0984028 
09840 2 q 
0'9840'30 
09840'31 
09840'32 
oq840H 
0984034 
oq04035 5700 
1tin20E> 20b0 
lbl2207 572 I 
lb':.12208 2057 

1b122oq ZOSS 
t----· 

lb?2210 
t--·' 

20S8 

I b'J 2 211 205b 

t---lt, '2 9 I 9 2q 44 
t---"j"o '2 q 2 4 20b4 

I b'.'1'096 ----

f---· 
I b'349 81 570 I 
1727744 2724 
441 17 c; I 20b5 

4412bbl 57 41 
4412662 S7 40 
4412bb~ 
4 41 2 b 64 
4412665 
4 412 6 bb 
4412667 
4412668 
4412669 
4 4 I 2 b 70 
4412671 
4412672 
4412bB 
4412674 5740 

~-41 270'3 s 7 2 0 
4412704 
4412705 
441270b 
4412707 
4412708 
"t 4 I 2709 
4412710 
4 4 I 2 71 I 
4412712 
4412711 
441271~ 
4 4 I Z 71 S r--- S720 

~~-44?S2 ')770 

~.1267 51 5760 
8'274')') 206 I 
60"-312S8 2071 

b8194S c; 206b 

t t 
68'"'3941:) s 2066 

684Cj570 20 70 
r----

16'32206 20b0 

1--· 
~-84"11 26 20 b 7 

4 4 q9 4 2 b 

2'177672 
~?"1'3108 

CABLE IDENTIFICATION CHART 

DESCRIPTION 

"JO (<}.l)FT-4<}7'3 EXTENDED CABLE 
40 ( 12 ,2) 
50(1S,2) 
b0(18,'3) 
70(21,'3) 
80 (24. 4) 
<}0 (27, 4) 
1 oo no,s > 
110 ('3'3,5) 
120 Ob,b) 
no cH,b) 
140 (i.+2,7) 
I c;o (4c;, 7) FT- 4<}7'3 EXTENDED CABLE 
BSC nc; /H.S. DON CABLE 
20 ( 6,1 )-4<}74 BASIC ATT. CABLE 
EIA DATA SET CABLE 

V1 

8 
I-· 

:.:: u 
<C 
a:i 
I 

TTY20(b,I) FT CABLE 

BSC/HIGH SPEED CABLE 

ASYNCHRONOUS, LOCAL 

(QMMUN ICA TI ON S, CABLE 

JAPANESE EIA DATA SET CABLE 
TTY TO EIA DIR.CONN (MALE) 

COMMUNICATIONS CROSS ·-OVER CAB.LE 

20 (b, I) - 4cn1 BASIC ATT. CABLE 

U. K. MODE H ADAPTER CABLE 
TTY TO EIA DIR. CONN (FEMALE) 

20 (6, I) FT - 497 q BASIC CABLE 
'30 ( 9, I) FT - 49H EXTENDED CABLE 
40 (12,2)FT 
50 (IS,2)FT 
60 (18, '3)FT 
70 (21, '3)FT 
80 (24,4)FT 
90 (27,4)FT 
100 00,S) FT 
I IQ 0'3,5)FT 
120 ('3 b,b) FT 
I '30 ('3C),b)FT 
140 (42, 7) FT 
ISO C4S,7) FT-4C)79EXTENDEDCABLE 
'30(Cl,l)FT-4974 EXTENDED CABLE 
40 (12,2) FT 
50 (IS,2) FT 
b0(18,'3)FT 
70 ~21,'3)FT 
80 (24,4)FT 
90 (27,4)FT 
1oono.s>FT 
1100'3,S)FT 
120(%,b)FT 
110 (1q, 6) FT 
140 (42, 7) FT 
I SO ( 4S,7) FT-4974 EXTENDED CABLE 

I 0 ('3, oc;) FT c;2r;o IDS ATTAtHMENT CABLE 
20It:i_l_llFT PC 20 MA I-LOOP CABLE 
20(6,l)FT TELEPHONE COMM CBL/VCA 

SO(IS,2)FT ?IOI CABLE CURRENT LOOP 

t t 
1:)0(15,2)FT '3101 CABLE CURRENT LOOP 

20(6,l)FT TELEPHONE COMM CBL /DAA 

V. -,5 H.S. DON CABLE 

12.8 (10.0) FT X .21 CABLE 
TWIN AX 
COAX (INDOOR) 
COAX (OUTDOOR) 

a: 
f2 CD ..0 0 II' :r LI' r-

u U" LI' .0 LI' .0 .0 LI' 0 ....... 0 00 00 0 0 
Ci ON NN NN N N 

::r ,.... 
:1" LI' 
a- 0 
N N 

w 
a: 

z ::r "' a. 
<[ 
a: 
:is 

..... c.. 

g 
~=~ ('t' 

ro oo oo CD 
IT' ('t' ('t' ('t' 

"'"' ('t' 
('t' 

.J) "'"' 
,Q 

!:!:: 
:r 
0 
r-

(' ~ 126 
&.I 2 r- w 

'.: 5 - N :> ,.... 
~z - - - - N N 

FEAT. 
DESCRIPHON 

DIC 

56'30 4 1H'3 PRINTER ATTACHMENT 

';b'30 4c)7'3 PRINTER ATTACHMENT 
20715 BSC SINGLE LINE CONTROL (H.S.) 
15620 49 74 PRU-iTER ATTACHMENT 

"'a MULT [- FUNCTIOO ATTACHMENT 
1610 ASYNCHRONOUS COMMUNICATIOOS SINGLE LINE CCJllTROL 
2074 BSC SINGLE LINE COOTROL 
2090 SDLC SINGLE LINE CONTROL 
2092 ASYNCHRONOUS COMMUNICA~tONS-4 LINE ADAPTER 
2QC}4 BSC-4 LINE ADAPTER 
20% PROGHAHMABLE COMMUNICATIONS-4 UNE ADAPTER 

78150 TTY t1TTACHMENT 

2075 BSC SINGLE UNE CONTROL (H.5.) 

1'310 MULTI-FUNCTION ATTACHMENT 

lblO ASYNCHRONOUS COMMUNICATIONS SINGLE LlNE COOTROL 
2 on ASYNCHRONOUS COMMUNICATIONS - 4 LINE ADAPTER 

_2J)_% PR.Q_GBAt1HAB bf COtjMUNICATIQNS- 4 LINE ADAPTER 
2057 EIA DATA SET CABLE 
7650 m t1TTAGIMENT 

2091 ASYNCHRONOUS COMMUNICATIONS - 6 UNE CONTROL 
20<}'3 BSC -- 6 LINE CONTROL 
2095 PROGRAMMABLE COMMUNICATIONS -8 LINE CONTROL 

%'30 497'3 - PRINTER ATTACHMENT 
2057 EIA li)ATA SET CABLE 

7850 TTY ~TTACHHENT 

v; 0 c; 497~1 VIDEO ATTACHMENT 
3 SSS 497q VIDEO ATTACHMENT 

~ 

'3585 4979 VIDEO ATTACHMENT 
5620 497 -t PRINTER ATTACHMENT 

' ~ 

~ 

S620 4<n1+ PRINTER ATTACHMENT 

1'310 MULTI-RJNCTION ATTACHMENT 
1210 IDS ATTACHMENT FEATURE 
20% PRO!i!W1.t1.AB.lE_ COMMU'iICAJJQMS.- 4 l_INE A_M_PT_EB. 
7881 TELIC:PHONE COMMUNICATION FEATURE 
7850 TTY ATTACHMENT 

20% FPMLC 4 LINE ADAPTER 
4704 TTY ADAPTER (4987) 

47'4 TTY ADAPTER (4987) 

7881 TELEPHONE COMMUNICATIONS FTR 

2075 BSC SINGLE LINE CONTROL {HS) 
2080 SYN·: COMM CTRLR (HS) 

2080 SYN( COMM CTRLR (HS) 
1400 LOCAL COMM CONTROLLER 
I 400 LOCAL COMM CONTROLLER 
1400 LOCAL COMM CONTROLLER 

- 0 0 0 

"' I'"' IX) CD 
0 ,.... iXl 0 
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TELETYPEWRITER F/C 7850 

I rn1 I 
'TERMINAL I 

F/C 7850 .--.--

TTY 
CABLE F/C 2065 EIA EXTERNAL 3 I 0 I 

P/N 5640T36 TERMINAL 
ADAPTER ~....._; 

ASYNCHRONOUS COMMUNICATIONS F/C 1610, AND 
ASYNCHRONOUS COMMUNICATIONS (MULTI-LINE) F/C 2091 /2092 

I I 
I F/~c~~o ACCA DIRECT E i A EXTERNAL '3 i 0 I 

TERMINAL OR CONNECT F/C 2056 P/N 56407'36 

F/C 2092 

EIA DATA SET F/C 2057 
ACCA OR 

F/C 1610 EIA (JAPAN) F/C 2944 
MODEM rz MODEM 

EI A EXTERNAL '310 I 
OR OR P/N 56407'36 TERMINAL.1 

F/C 2092 EIA( UK) F/C 2724 

Al200 

- -- ---- -- -- --- -1--------- --------
PROGRAMMABLE COMMUNICATIONS SUBSYSTEM TYPE 4987 

EIA HALF DUPLEX EIA 
HALF CABLE 

MODEM rz_ MODEM 
EXTERNAL 3101 

DUPLEX P/N 4411825 P/N TERMINAL 

F/C 4700 56407"36 

A SYNC _,....., 

DIRECT DIRECT CONNECT EIA EXTERNAL 
CONNECT P/N 4411827 '--~ P/N 56407'36 

F/C 4 709 

SYNC ,...._.. 

DIRECT DIRECT CONNECT EIA EXTERNAL 

CONNECT P/N 4411827 ~ P/N 56407"36 
F/C 4 710 

NOTE: 

ALSO SEE GENERAL INFORMATION 

ON Al202 

COPYRIGHT !BM CORP !976 

~EVISED l<HQ 

1101 

TERMINAL 

3101 

TERMINAL 

1 FEATURE PROGRAMMABLE MULTI-LINE COMMUNICATIONS F/C 2095/2096 

~~ 

FPMLC ACCA DIRECT CONN EIA EXTERNAL 3 I 0 I 

F/C 2096 F /C 2056 P/N 56407'36 TERMINAL 
.__~ 

EIA DATA SET F/C 2057 
OR 

FPMLC EIA (JAPAN) F/C 2944 
MODEM rz_ MODEM 

EIA EXTERNAL 3101 
F/C 2096 OR P/N 5640T36 TERMINAL 

EIA (UK) F/C 2724 

EC HISTORY ORA WING TITLE 

19SEP79 375342A '3101 TO SERIES I INTERFACES 

24 NOV 81 466795 MACH RS2'32C 

16 JUN82 32985 I PART NO 6840609 

c CLASSIFICATION 
~~ :?-~~ 

I 5..::_-.s 'f E; CORP 

A 
I 

2 
0 
0 

~ 
I 



J 
I 

A 
I -
2 
0 
I 

TTY 

ADAPTER 

F/C 7850 

TTY 

ADAPTER 

F/C 7850 

TTY 

TELETYPEWRITER F/C 7850 

A07 

A0"3 

AOI 

F/C 20bb 
P/N &8'39lf55 

17 

18 

CONNECTION WITH '3101 SUPPLYING 

ALL CURRENT 

A0'3 24 
~ REC 

2i; 801 
B05 17 
~ TSH 

15 AOZ 

CONNECTIONS WITH TTY ADAPTER 

F/C 7850 SUPPLYING ALL CURRENT. 

CABLE NOT SUPPLIED 

805 17 
~ TSH 

15 A02 

A0'3 18 

310 I 

TERMINAL 

'3101 
TERMINAL 

'3101 
ADAPTER 

AOI 
TSH~ 

25 TERMINAL 
F/C 7850 

NOTE: 

CONNECTIONS WITH EACH END 
SUPPLYING ITS TSH LOOP CURRENT. 

CABLE NOT SUPPLIED 

ALSO SEE GENERAL INFORMATION ON Al202 

COPYRIGHT IBM CORP !97b 

REVISED 1979 

FEATURE PROGRAMMABLE MULTI-LINE COMMUNICATIONS 

FPMLC 

F/C 20% 

FPMLC 
F/C 2090 

FPMLC 

F/C 20% 

AO'+ 17 

B05 F/C 20&6 18 

P/N &8'39lf55 
BOif 

15 

24 

CONNECTION WITH '310 r SUPPLYING 

ALL CURRENT 

BOb -e-- REC 
25 

805 24 

AO& 17 
~TSM 

A05 I 5 

A07 

CONNECTION WITH FPMLC ADAPTER 

F/C 209& SUPPLYING ALL CURRENT. 

CABLE NOT SUPPLIED 

A06 17 

A05 
--:P.. TSM 

15 

805 
TSM~ 

18 

'3101 

TERMINAL 

'310 I 
TERMINAL 

'310 I 
804 25 TERMINAL 
A04 I 

CONNECTIONS WITH EACH END 

SUPPLYING ITS TSH LOOP CURRENT. 

CABLE NOT SUPPLIED 

c 

AJ201 

PROGRAMMABLE COMMUNICATIONS SUB-SYSTEM a+q97 

809 17 

F/C 20&& 

P/N 68 '39455 
PCS BIO 2'i '310 I 

F/C if 70'+ TERMINAL 

24 

CONNECTIONS WITH '3101 SUPPLYING 
ALL CURRENT. 

PCS DOES NOT HAVE A CURRENT 

SUPPLYING CONFIGURATION 

EC HISTORY DRAWING TITLE 

19SEP79 "375"342A '3101 TO SERIES I CURRENT LOOP INTERFAcE 

24NOV81 466795 MACH SERIES I 

17 JUN 82 32981)1 PART NO 6840610 

CLASSIFICATION 

1~~::~1 J CORP 

A 
I 
2 
0 
i 

t-
i 



~. GENERAL 1NFORMATION · 
·, SERIES-1 TO JIOI TERMINAl 1NTE.RCONNECT 

1. IF CARRIER D~TECT lS UP TO TH! 3.101 ALL T.HE TtME (S/1 ATTACHMENT· 
JUMPERED FOR PERMANENT RTSl.·THEN THE 3101: ~AS TO HAVE 'PATS' 
·sw1TCH ON TO BE ~BlE tp SEND DATA. CEIA OPERATION.). 

. 2. . WHEN THE 3101 -CRT~ SWITCH ON.· RTS IS BROUGHT UP WHEN FIRST KEY 
lS OEP"E~EO AND KEEPS IT UP UNTll, EOT/ETX (DEPENDS ON THE 3 
SWITCH SETtlNGJ IS SENT CEIA OP1. . 

l. WITH CURRENT LOOP ~ERATtON. THE ONLV SWITCH ON THE 3101 WHICH· 
AFFECTS 'tHE OPERATION OF THE )(MIT/REC DATA IS THE 'Fox· SWITCH: . 
WHEN THIS IS ON:·~y REQUIRES THE S/1 ATTACHMENT TO ECHO TH~ DATA 

. . . 
4.· lf OPERATING THE 3101 IN "FC'X' MO~£ (ECHOPLEXH'i!TH FPMlC ATTACH., 

RT-S SHOULD BE JUMPEREO ACTIVE ON THE FOUR UNE CARD SO AS TO 
PROVIDE CARRIER OE TECT TO THE 310 I THIS ALLOWS 'THt -~CHOED 
DATA TO BE RECEIVED BY THE 310 I iUA OPERATION). . 

. . 

&.' . IF OPE.RATING THE 3101 IN "Fox· MODE (ECHOPLE)() WITH THE PCS DIRECT 
CONNECT .. -T.HE SERIES/.1 PAOGRA_M OR PCS f UNCTI~ STRING HAS TO · 
INSURE THAT CARRIER DETECT IS ACTIVE TO THE 3101 (~·IA OPERA'flONL 

. . 
I. THE TTY ATIACHMENT.ALWAYS ECHOES THE DA-TA AND XMtTS2 STOP BITS. 

. . . . . 
1. WHEN USIN_G :rHE TTY ATTACHMENT IN CURRENT LOOP MOOE, T_HE TTY . 

"CARD SHOULD BE JUMPERED FOR ISOLATED CURRENT LOOP TO ALLOW -
. THE 3.JOI TO $UPPl Y THE.CURRENT. . . . 

I. SINGLE LINE AND MUL TILINE ACCA CANNOT ECHO TH.E DATA SO SHOULD 
OPERATE WtTH THE 3101 "HDX' SWITCH ON AND "PRTS' SWITCH ON, AND THE 

. SERIES 1 ADAPTER.JUMPERED FOR RlS ALWAYS ON. 

I. WHEN USING THE SINGLE UNE ANDMULTILINE ACCA. THE· SERIES 1 DATA 
·HAS TO BE THE MIRROR 1~.AGE OF THE ASCII CHARACTERS USED BY THE 
3101 (i.E.'. AN~ II ETX ... 03, .IN SERIES/1 IT IS• CO WITH EVEN OR NO. 
PARITY; OR C1 ODO PAfUTY). 

. - . . 
W. ACCA SINGLE STOP BIT RPO 002236 SAME' AS f°./C 1110 EXCEPT FOR STOP 

BIT sWITCH SETTtNG ON THE 3101. 

-COPYRIGHT IBM CORP I 97b 
REVISED 1979 

F/C 1"310 

MULTI-

FUNCTION 
. ATTACH 

F/C 1"310 

MULTI-

. FUNCTION 

ATTACH 

F/C 1310 

MULTI-

FUNCTION 

ATTACH 

B 

. 

Al202 

MULTI - FUNCTION ATTACHMENT F/C 1"310 

-

. 
i--r--

ACCA DIRECT CONN 

F/C 205b 

--

EIA DATA SET F/C 2057 
OR 

EIA (JAPAN) F/C zq44 

OR 
EIA (UK) F/C 2724 

LOCAL ATTACH F/C 5770 

EIA (RS 422A) 

EC HISTORY 

19SEP79 '375'342A 

24NOV81 466 795 

11 JUN aa '329851 

.. 

EIA EXTERNAL "310 I 

P/N 5b407"3b TERMINAL 

MODEM I MODEM I EIA EXTERNAL I '3101 
P/N 5b407'3b TERMINAL 

'310 I 

TERMINAL 

:~~-... 

DRAWING TITLE 

73101 TO SERIES I INTERFACES 
MACH RS 2"32C 
PART NO 6840611 

CLASSIFICATION 
~ = =~ == 

I ~ ~·§== CORP e:~= ~ iE 

A 
I 
2 
0 
2. 



4955 HOO FOO PROCES;SOR BOARD 

-------------------~~-----~-------------~·--------------~------~-----------------STANDARD CHANNEL 

---~--~--~---------~-- ADDR BUS BIT--00---
- ADDR BUS BIT--01---
- ADDR BUS BIT--02--
- ADDR BUS BIT--03---
- ACOR BUS BIT--04---
- ADCR BUS BIT--05---
~ ACOR BUS BIT--06--
• ACOR BUS BIT--07--
- ADDR BUS BIT--oa~--

, - ADDR BUS BIT--09--
·- ADDR BUS BIT--10--
- ADDR BUS BIT--11---
- ADDR BUS BIT--12---
- ADOR BUS BIT--13---
- ADDR BUS BIT--14---
- ADDR BUS BIT--15---

AODR BUS BIT--16--
- AODR GATE----------
- ADDR GATE RETURN---
: ~8~fiTc~fi~U~H-:-a1;::00 
- CONO CODE IN SIT-01 
- COND CODE IN BIT-02 
- CYCLE BYTE IND-----
- CYCLE INPUT IND----
- CYCLE STEAL REQ IN-
- DATA BUS BIT-----00 
- DATA BUS BIT-----01 
- DATA BUS BIT-----02 
- DATA BUS BIT-----03 
- DATA BUS BIT-----04 
- DATA BUS BIT-----05 
- DATA BUS BIT-----06 
- DATA BUS BIT-----07 
- DATA BUS BIT-----PO 
- DATA BUS BIT-----08 
- DATA BUS BIT-----09 
- DATA BUS BIT-----10 
- DATA BUS BIT-----11 
- DATA BUS BIT-----12 
- DATA BUS BIT-----13 
- DATA BUS BIT-----14 
- DATA BUS BIT-----15 
- DATA BUS BIT-----Pl 
- DATA STROBE--------
- HALT OR HCHK-------
- INITIATE IPL-------
- IPL----------------
- POLL IDENT BIT---00 
- POLL IOENT BIT---01 
- POLL IDENT BIT---02 
- POLL !DENT BIT---03 
- POLL !DENT BIT---04 
- POLL RETURN--------

AODR OUT IN 
EXP STG STG 
CARD 

Q N M L 
p 

- POWER ON RESET-***- -M04 M04 M04 - REI IN BUS BIT---oo - RE IN BUS BIT---01 
- RE IN BUS BIT---02 
- RE IN BUS BIT---03 
# RE IN BUS BIT---04 
# REQ IN BUS BIT---05 
# REI IN BUS BIT---06 
# RE IN BUS BIT---07 
# RE IN BUS BIT---08 
# RE IN BUS BIT---09 
# RE IN BUS BIT---10 
# REI IN BUS BIT---11 
# RE IN BUS BIT---12 
# RE IN BUS BIT---13 
# RE IN BUS BIT---14 
# RE IN BUS BIT---15 
- SE VICE GATE-------
- SERVICE GATE RETURN 
- STATUS BUS BIT---00 
- STATUS BUS BIT---01 
- STATUS BUS BIT---02 
- STATUS BUS BIT---03 
- SYSTEM RESET-------

VO LT AGE PIN ASSIGNMENl'S ( YA445) 
+5V---D03--J03--P03--U03 ALL 
+12V--Sll STORAGE ONLY 

ROS AOOR 
CARD CARD 

K J 
_. ____ -----
----- -G02-
----- -G03-
----- -G04-
----- -GOS-
----- -G07-
----- -GOS-
----- -G09-
----- '-Gl O-_____ ;_J02-
----- -J04-
----- -JOS-
----- -J06-
----- · -J07-
----- -J09-
----- -JlO-
----- -Jll-
----- -812------ -007-
----- -Gl3-
----- -004-
----- -B06-
----- -Bll-
----- -813-
----- -UlO-
----- -Hl3-
----- -Ul3------- ---------- ----------- ----------- ---------- ---------- -----._. _____ ---------- -----i-.---.. ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- ---------- -810------ -009-
-504- .... _._ ... 
-soz- ---------- -Sll-_ ... _._.._ 

-Jl2------ -J12------ -uos------ -512------ -G12-
-U02- ----------- -502------ -503------- -504-_ _.. ___ -sos------ ---------- ---------- ---------- .. --------- ---------- ---------- ---------- ---------- -----____ ,.. ---------- ---------- ------_____ , 

-609-
-P06- -M06-
-803-· -----
-812-· ----------· -510------· -608-
-U05-· -----

GNO---D08--J08--P08--U08 ALL 
-sv---G06--I/O AND STORAGE (NOT ROW A ]1 

+8.5V-Gll--I/O ONLY CNOT ROW A> 
-12V--B06-I/O ONLY <NOT ROW A> 
+12V--Bll-I/O AND STORAGE lNOT ROW Al 

I POLL NET ON BOARD' I 
-----~----~~---~~~-

DATA DIR I/O 
CARD CS) 

ROW CABLE 
BOARD 

CARD B C D A TO 
E F G BOARD 

H FLT PNT 
CARO G * ----- ------- ------- ------

----- <--> --B02-- -A2B02- -A2B02 
----- <--> --803-- -A2B03- -A2B03 
----- <--> --804-- -A2B04- -A2B04 
----- <--> --BOS-- -A2B05- -A2B05 
----- <--> --607-- -A2B07- -A2B07 
----- <--> --BOB-- -A2B08- -A2808 
----- <--> --809-- -A2B09- -A2B09 
----- <--> --810-- -A2Bl0- -A2Bl0 
----- <--> --612-- -A2Bl2- -A2Bl2 
----- <--> --002-- -A2002- -A2D02 
----- <--> --004-- -A2004- -AZD04 
----- <--> --D05-- -A2005- -A2005 
----- <--> --006-- -A2006- -A2006 
----- <--> --007-- -A2007- -A2D07 
----- <--> --009-- -A2009- -A2009 
----- <--> --010-- -A2010- -A2Dl0 
----- <--> --Dll-- -A2Dll- -A2011 
----- ---> --M08-- -A4B08- -A4B08 
----- <--- --M09-- -A4B09- -A4809 
----- <--- --P04-- -A4004- -A4004 
----- <--- --Dl2-- -A2012- -A2012 
----- <--- --D13-- -A2013- -A2013 
----- <--- --813-- -A2Bl3- -A2Bl3 
----- <--> --PlO-- -A4Dl0- -A4Dl0 
----- <--> --P09-- -A4009- -A4009 
----- <--- --H02-- -A4B02- -A4B02 
-G02- <--> --G02-- -A3B02- -A3B02 
-G03- <--> --G03-- -A3B03- -A3803 
-G04- <--> --G04-- -A3B04- -A3B04 
-GOS- <--> --GOS-- -A3B05- -A3B05 
-G07- <--> --G07-- -A3807- -A3807 
-GOB- <--> --G08-- -A3B08- -A3B08 
-G09- <--> --G09-- -A3B09- -A3B09 
-GlO- <--> --GlO-- -A3Bl0- -A3Bl0 
-Gl2- <--> --G12-- -A3812- -A3Bl2 
-J02- <--> --J02-- -A3002- -A3002 
-J04- <--> --J04-- -A3004- -A3004 
-JOS- <--> --JOS-- -A3D05- -A3005 
-J06- <--> --J06-- -A3006- -A3006 
-J07- <--> --J07-- -A3D07- -A3007 
-J09- <--> --J09-- -A3009- -A3009 
-JlO- <--> --JlO-- -A3010- -A3Dl0 
-Jll- <--> --Jll-- -A3Dll- ~A3Dll 
-Jl2- <--> --J12-- -A3012- -A3012 
----- ---> --MIO-- -A4Bl0- -A4B10 
----- ---> --M07-- -A4B07- -A4807 
----- ---> --P07-- -A4007- -A4D07 
----- <--- --504-- -A5B04- -ASB04 
----- ---> --Pll-- -A4Dll- -A4Dll 
----- ---> --502-- -A5B02- -A5B02 
----- ---> --503-- -A5B03- -A5B03 
----- ---> --P12-~ -A4012- -A4Dl2 
----- ---> --Pl3-- -A4Dl3- -A4013 
----- <--- --H04-- -A4B04- -A4B04 
----- ---> --505-- -- * -- -A5B05 
----- <--- --S07-- -A5B07- -A5B07 
----- <--- --508-- -A5B08- -A5B08 
----- <--- --509-- -AS809- -A5B09 
----- <--- --SlO-- -A5Bl0- -A5B10 
----- <--- #-512-- #A5B12- -A5812 
----- <--- #-513-- #A5Bl3- -A5Bl3 
----- <--- #-U02-- #A5002- -A5002 
----- <--- #-U04-- #ASD04- -A5D04 
----- <--- #-U05-- #A5005- -A5005 
----- <--- #-U06-- #A5006- -A5D06 
----- <--- #-U07-- #ASD07- -ASD07 
----- <--- #-U09-- #A5009- -ASD09 
----- <--- #-UlO-- #A5D10- -ASDlO 
----- <--- #-Ull-- #A5Dll- -ASDll 
----- <--- #-Ul2-- #A5D12- -A5D12 
----- <--- #-Ul3-- #A5013- -A5Dl3 
----- ---> --POS-- -A4D05- -A4005 
----- <--- --P06-- -A4D06- -A4D06 
----- ---> --Jl3-- -A3013- -A3013 
----- ---> --Gl3-- -A3Bl3- -A3Bl3 
----- ---> --M03-- -A4B03- -A4B03 
----- ---> --P02-- -A4002- -A4002 
----- ---> --H05-- -A4605- -A4B05 

I LINES NOT USED BY PROCESSOR 
* SEE INSTALLATION INSTRUCTIONS 

FOR RESTRICTIONS ON I/O 
ATTACHMENTS IN ROW A. 
IF A CARD IS INSTALLED IN ROW 
A, JUMPER A2S05 TO B2S05. 

** SEE 4955 THEORY DIAGRAMS 
MANUAL FOR DATA FLOW ANO 
POLL INFORMATION. 

*** POWER ON RESET REFER TO YA445 
FROM Q2M04 TO T2M04. 

A B C D E F G 
2 2 2 2 2 · 2 2 * J2D 11 POLL , 

I FROM PROCESSOR 
P~LL Mll * * * * * * * I ··---------------------------------
p OPAGATE 11 11 /I /I 11 11 11 4955 MOO FOO PROCESSOR BOARD 
POLL Ml2 * * * * * * * 

I
I 

1
1 

1
1 

1
1 

1
1 

1
1 l,,i.C 1 HISTORY MACH. 

POLL ~JAN81 869422 
PRIME M13 * * * * * * * 3FEB81 987889 4955 

A 
5 
2 
0 
3 

COPYRIGHT IBM CORP 1976 
REVISED Jl.979 

DATE 
20NOV81 

IBM CORP. GSD 
LAST E.C. 0 0 0 
466795 P.N. 6031138 



4955 r10D FOO PROCESSOR BOA~!D 

-------------~-----~---~-~--~---~--~--~-~~~---~~-,~-------------~---~-~----~ AODR OUTER INNER ROS ADDR DATA I/O 
CARDS 

D E 
F G 

FLOAT 
POINT 
CARO G 

EXP STG STG 
LINE NAME CARD CARD CARD CARD 

Q N M L K J H 

AC FAILURE ** 
AC FAILURE RETURN ** 

- ADDR CARO GNO T P------ -----
- ANY WRITE CYCLE EXT---- -----
- BLK DEST PULSE & STG CY -----
- BYTE 0 PTY GEN/+STG PO- -----
- BYTE 1 PTY GEN/+STG Pl- -----
- CLK CS SOR------------- -----
- CLK Z REG T P---------- -----
- CO LUHN 1------------- -----
- COLUMN 7------------- -----
- CPU DATA STROBE-------- -----
- CTR 8-15 EQ 0--------- -----

DATA CD CON MET BIT 5- ----
- DATA CD CON MET BIT 6A -----
- DATA CD CON MET BIT 6B -----
- DATA CARO GNO T.P.----- -----
+ END OF CYCLE----------- -U02-

F LOATING PT. INSTALLED- ----
+ GATE SDR 8-15 TO STG0-7 ----
+ GATE STG DATA TO SOR 1- ----
+ GATE STG DATA TO SOR 2- ----
- GATE TRANSLATOR SAR---- -502-
- GATED TIME A----------- -----
- GATED TIME C----------- -----
+ IN~~ER STG CYCLE-------- -Bl 3-
- MACHINE CHK SET CON DOT -----

9. 09 HHZ OSC----------- -----
+ OP REG BIT 07--- -----
+ OP REG BIT 14--- -----
+ OP REG BIT 15--- -----
+ OSC TO CLOCK----------- ----
+ OSC TO CLOCK----------- -----

PCK HCK CCND----------- ----
- P~R THERMAL WARN IND-*- ----
+ PRI INT REQ------------ ----
+ PROC CYCLE EXT NOT INHI ----
+ PROC INSTR FETCH REQ--- -----

PROGRAM CHK SET CON DOT ----
- PROTECT CHK COND DOT--- -UlO-

FROTECT KEY BIT 01--- -Jll
- PROTECT KEY BIT 02--- -JlO-
- PROTECT KEY BIT 04--- -005-
+ ROS DATA BIT 26--- ----
+ REFRESH ADDRESS BIT OS- -SOS
+ REFRESH ADDRESS BIT 06- -M09-
+ REFRESH CYCLE --------- -G06-
+ REFRESH REQUEST ------- -010-
- REFRESH RESET --------- -Ull-- SAR BIT 00--- -004-
- SAR BIT 01--- -G02-
- SAR BIT 02--- -J06-
- SAR BIT 03--- -J05-
- SAR BIT 04--- -G07-
+ SAR BIT 05--- -BOS-
+ SAR BIT 06--- -808-
+ SAR BIT 07--- -BlO-
+ SAR BIT 08--- -----
+ SAR BIT 09--- -----
+ SAR BIT 10--- -----
+ SAR BIT 11--- -----
+ SAR BIT 12--- -----
+ SAR BIT 13--- -----
+ SAR BIT 14--- -----
+ SAR BIT 15--- -----
- S/O DCB 24-27 BIT 01--- ----
+ S/D DCB 24-27 BIT 02--- ----
- SID DCB 24-27 BIT 04--- -----
+ SOR BIT 00--- -----
+ SOR BIT 01--- -----
+ SDR Bil' 02--- -----
+ SOR BIT 03--- -----
+ SOR BIT 04--- -----

p 
128K 128K 

.. ____ -----· ----- ----- .... _.._._._ 

EFER 0 YA4· 5 IF BU IN TALLED 
REFER TO YA445 IF BBU INSTALLED 
----- -----· -B02- ----- ------
----- -G02-· -Gl 1- ----- ------
----- -U04-· ----- -U07- ------
----- -Sl 1-· ----- -Sl 1- ------
----- -UlO-· ----- -Ul 0- ------
----- -----· -603- -B06- ------
----- -----· ----- -Bl 1- ------
----- -----· -012- -Bl 3- ------
----- -----· -013- -D 13- ------
----- -M06-· ----- -Ml 3- ------
----- -----· -Ul 1- -Ul 1- ------
----- -604- ----- -512- ------
----- -J04-· ----- -513- ------
----- -G03-· ----- -Gl 3- ------
----- -----· ----- -U04- ------

-Jl 1-· 
-U06-· G2Sll-
-507-· -507-
-509-· -S09-
-510-· -510-

-U04-
-804-· -504- -N06*-
-J02-· -G06- -S06*-
-J09-· 
-Pl 1-· -Pl2-
-013-
-PlO-· -so2- -------------- -HOS-· -Ho6-
-Pl 3- -U06-
-813-
-012-· 
-506-· -S13- -503-
-503-· -U02-
-J 13-· -Jl3-
-Jl2-· -002-
-B06-· -006-
-Ml 1-· -Hl 2-
-Bl 1-· -oos-

-U07-
-U09-
-B05-

-P04- -uo2-
-Ml 3- -Ml 3- -----· 
-uo2- -uo2- -----· 
----- ----- ~M02-
----- ----- -M03-
----- ----- -M04-
-Sl 2- -512- -P12-
-Ul l- -Ull- -Hl2-

-M02-
-H03-

-S09- -509- -----· -M04-
-sos- -sos- -----· -H05-
-H09- -H09- -----· -H07-
-805- -BOS- -----· 
-BOB- -808- -----· 

-M08-
-M09-

-Bl 0- -Bl 0- -----· -Hl 0-
-Bl 2- -Bl 2- -----· 
-002- -002- -----

-P02-
-P04-

-013- -013- ----- -P05-
-GOS- -GOS- -----· -P06-
-.J07- -J07- -----· -P07-
-Ml 0- -Ml 0- -----· -P09-
-P07- -P07- -----· -PlO-

-MIO-· -Pl 1-
-506- -505-
-507- -S0 6--sos- -S08-

-P09- -P l 3-
-J05-· -Jl3-
-J07- -uos-
-J06- -Gll-
-M09-· -Mll-

/ 

I/O 
CARDS 

B C 

* INSTALL FLOATING POINT IH ROW G ONLY 
VOLTAGE PIN ASSIGNMENTS CYA445) 
+sv---D03--J03--P03--U03 ALL 
+12V--Sll STORAGE ONLY 

* PJ..IR THERMAL WARN IND CYA445) 
FROM K2S03 TO T2M05 

GND---D08--J08--P08--U08 ALL 
-sv---G06 I/O AND STORAGE 
+8.5V-Gll I/O ONLY 
-12V--B06 I/O ONLY 
+12V--Bll 1/0 ANO STORAGE 

** AC: FAILURE---------R2Ml0 TO T2Ml0 
AC: FAILURE RETURN--R2Hll TO T2Mll 
REFER TO YA44S 

I 

SEE 49SS THEORY DIAGRAMS I 
MANUAL FOR DATA FLOW 

COPYRIGHT IBM CORP 1976 
REVISED 1979 

RE.FER TO YXlOO IF BBU INSTALLED. 

4955 MOD FOO PROCESSOR BOARD 
E.C. HISTORY MACH. 
1SJAN81 869422 
23FEB81 987889 4955 

IBM CORP. GSD 
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2 
1 
3 

DATE LAST E.C. 0 0 0 
20NOV81 466795 P.N. 6031139 



4955 MOD FOO PROCESSOR BOARD 

---------------------------------------------------------------------------
LINE NAME 

ADDR OUTER INNER ROS ACOR DATA I/O I/O 
EXP STG STG CARDS CARDS 
CARD CARD CARD CARD D E B C 

Q NH L K J H F G 
P FLT PT 

CARD G 
-----------------------~- ----- ----~ ----- ----- ----- ~---- ------ -------Ul2-

-Ul3-
-Ul2-
-U13-

-U12- -----
-Ul3- -----

-802-
-803-

+ SOR BIT 00 TO STG-----
+ SOR BIT 01 TO ST6-----
+ SOR BIT 02 TO ST6-----
+ SOR BIT 03 TO STG-----
+ SOR BIT 04 TO STG-----
+ SOR BIT 05 TO STG-----
+ SOR BIT 06 TO STG-----
+ SOR BIT 07 TO STG-----
+ SOR BIT 08 TO STG-----
+ SOR BIT 09 TO STG-----
+ SOR BIT 10 TO ST6-----
+ SOR BIT f 1 TO STG-----
+ SOR BIT 2 TO STG-----
+ SOR BIT 13 TO STG-----
+ SOR BIT 14 TO STG-----
+ SOR BIT 15 TO STG-----
- SEG REG CYCLE---------
+ SET BYTE LTH HO--------

-S07- -S07- -507- ----- ----- -804-
-U06- -U06- -U06- ----- ----- -805-

STG DATA IN PO/-BYT OPE 
- STG DATA IN Pl/-BYT lPE 
+ STG DATA OUT BIT 00-
+ STG DATA OUT BIT 01-
+ STG DATA OUT BIT 02-
+ STG DATA OUT BIT 03-
+ STG DATA OUT BIT 04-
+ STG DATA OUT BIT 05-
+ STG DATA OUT BIT 06-
+ STG DATA OUT BIT 07-
- STG DATA OUT BIT PO-
+ STG DATA OUT BIT 08-
+ STG DATA OUT BIT 09-
+ STG DATA OUT BIT 10-
+ STG DATA OUT BIT 11-
+ STG DATA OUT BIT 2-
+ ST6 DATA OUT BIT 13-
+ ST6 DATA OUT BIT 4-
+ STG DATA OUT BIT 15-
- STG DATA OUT BIT Pl-
+ STG REQ TO TRANSLATOR--
+ STG WRITE BYTE 00-
+ STG WRITE BYTE 01-
+ STG WRITE OP 00-
+ STG ~RITE OP 01-
- STP CLK DOT T P--------
; f~h~5~-~!~~-~!~-~!~-~!~ 
+ TIME 8-----------------
: tI~~ 5::::::::::::::::: 
- TRANSLATOR ENABLED-----
- TRANSLATOR INSTALLED---
- TRANSLATOR INSTALLED---
- TRANSLATOR ISA---------
- TRANSLATCR REFRESH CYC 

-P12-
-Pl 3-
-P09-
-M08-
-006-
-M03-
-G10-
-J09-
-G04-
-J04-
-011-
-012-
-B06-

-S10-
-U09-
-504-
-503-
-M12-
-Pl 1-
-M07-
-P06-------B04-
-Jl2-
-G09-
-G08-
-J 02-
-603-
-009-
-609-

-Bll-

-POS-
-P 10-

-Pl2-
-Pl3-
-P09-
-M08-
-006-
-H03-
-Gl0-
-J09-
-G04-
-J 04-
-011-
-012-

-P02-
-D07-
-Sl0-
-U09-
-504-
-S03-
-Hl2-
-Pl 1-
-H07-
-P06-
-G12-
-B04-
..;.J12-
-G09-
-GOS-
-J 02-
-603-
~009-
-B09-
-B03-

-P 12- -----
-Pl 3- -----
-P09- -----
-HOB- -----
-006- -----
-H03- -----
-Gl 0- -----
-J09- -----
-G04- -----
-J04- -----
-011- -----
-012- -----

-JlO-
-Ul 3-

-P02- -D02-
-D07- -B02-
-S10-
-U09-
-504-
-503-
-Hl2-
-Pl 1-
-H07-
-P06-
-G12- -Ull-
-B04-
-Jl2-
-609-
-608-
-J02-
-603-
-009-
-B09-
-B03- -S12-

-G08-
-M06- -M06- -513-
-Gl 3- -613- -U09-

-508-
-U07-
-809-

-U07- ----- ----- -----
-506- -802- -B02- -011-
-508- -602- -602- -BOS-
-511- -M02- -N02- -810-
-Gll- -502- -S02- -010-

-H08-
-U l 2-
-U08-

-807- ----- ----- -009-
-J07- -607- -607-

-807-
-808-
-B09-
-B l 0-
-002-
-004--oos-
-006-
-007-
-009-
-010-
-011------
-U13-
-B12-
-012-
-H02-
-N03-
-H04-
-HOS-
-H07-
-M08-
-t109-
-M10-
-Hl2-
-P02-
-P04-
-POS-
-P06-
-P07-
-P09-
-PlO-
-Pll-
-Pl2-

-804-
-B07------
-010-
-Hll-
-P13-
-P08-

+ TRIG DEC CTR----------
+ WRITE EN OR DATA STROBE 
+ 64K CARD SELECT -----
+ 128K CARD SELECT -----
+ 192K CARD SELECT -----
+ 256K CARD SELECT -----
- 256K INSTALLED -------
+ 320K CARD SELECT------
+ 384K CARD SELECT------
- 384K INSTALLED--------
+ 448K CARD SELECT------
+ 512K CARO SELECT------
- 512K INSTALLED --------

----- ----- -u12- -u12-

-MIO-
-HOS-
-M06-
-S09-
-Mll-
-Hl3-
-Sl2-
-U04--uos-
-Sl 3-

H2HOS 
H2S06 
M2N11 
N2H05 
N2506 
N2Nll 
P2HOS 
P2S06 
P2Mll 

----- -605- -G06- -----
-MOS- -M13- ----- -----
-506- ----- ----- -----

VOLT AGE PIN ASS.[GNMENTS 
+5V---D03--J03--P03--U03 ALL 
+12V--Sll--------------- STORAGE ONLY 
-sv---606--------------- I/O ANO STK>RAGE 
+8.SV-611--------------- I/O ONLY 
GND---ooa--J08--POS--U08 ALL 

-12v---B06 I/O ONLY 
+ 2V---811 I/O ANO 

STORAGE 

I SEE 4955 THEoRx· DIAGRAMS I HAHUAL FOR D TA FLOW 

COPYRIGHT IBM CORP 1976 
REVISED 979 

---------------------------------
4955 HOD FOO PROCESSOR BOARD 

1s5AN~fSTo~z9422 HACH. 
4955 

IBM CORP. 650 
LAST E.C. 0 0 0 
987889 P.N. 6031140 

---------~---~~~------------~-----
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PROCESSOR CPU ROS CARD 

1 

.J_ 

THESE 2 JUMPERS ALWAYS INSTALLED 

DODD 0 
a 

-:~o r=---i 
__ 11 __ _ 

m a 
LJ LJ owo rl,J 

a 
r 

I ~ I a 

DDDDD 
THIS JUMPER ~JEVER INSTALLED 

c 

T 

EC HISTORY 

27SEP7h 5781.f(,0 

305EP77 75Y.88Z 

A5 300 

DRAWING TITLE 

4955 ROS CARD 

MACH 49 5 5 

PART NO 16~ 5201 

CLASSIFICATION 
·~M I 1~i CORP 

•CM1HH+:M;•--.~----- ..... _ ... -···· 

A 
c; 
'3 
0 
0 



A 
-~ 
1 
I 
0 

.. .. 
* .. 
• 
+ 

• .. .. 
• .. 
• .. 

OPC WRITE POLL CAPTURE 

--. I rr---

SYSTE" RESET (I) 

ADDRESS BUS (17) 

H . i l-- 2 c; U SEC 
-----------------------------------------------------1---.. 1 

I I 

·L _.::!:! r- ~ ~00 N SEC H_ 
71 ,, 

I I 
I I 

*1' .::t' t- "S'MSEC b I 
-r 

I 1 
_ff-

I I 

DATA BUS CIB) 

ADDRESS GATE _.J.!1 

I *If T ~ I 
41-I I l 

..I.. I ~ l:,200-t l I 
t-- ..I.. .. ...,.,,_ 

r N SEC I I l -iT 

~l 
I 

I l ...._ 

ADDRESS GATE RETURN (I) 

CONDITION CODE IN (l) 

DATA STROBE (I) 

L.. < ZO USEC J I 
.. 

r .... I *6 1*7 AEQU~ST' IN !US (18) 

I 
I 
I 

I *8 IJ I >200 N SEC"""""i 
I - I I - I *91 I 

POll IDENTIFIER (S) 

POLL. (I} 

I i I 

I I 

j •10~ POLL RETURN (I) 
T 

<20uSEC~ 
SERVICE GATE (I) .... 

~'" 

SERVICE ~ATE RETURN (I) 
.... L. 

INTERRUPT ID PRESENTATION 

! 
I 
I •1~1 *'" 
I 
I 
I 
I 
• 
I 
I *111 

l:,200 N SEC---t T I 

I I 
..1. .1 
I I 

I I 

I I 
I I 

I 
I I 
I I 

I 
I 

I L_ I 
~ -1. . 

*II-fl I I I 
I 

I 
I 

I 
I 
I 

' 1 
I 
i 
i 

L-r- I 
I 

I 

b 

A:i;110 • 

ALL OUTBOUND TAG AND BUS RELATIONSHlPS ARE AS 
SEEN AT THE OUTPUT CF THE ChANl~EL. ALL INBOU~~O TAG 
AND BUS RELATIONSHIPS ARE AS SEEN AT THE 
OUTPUT OF THE DEVICE. ALL TIMES INDICATED AHE 
AS SEEN AT THE CHANNEL OUTPUT • 

Ir ..1 *12 
I• <20i.tSEC~ 

THESE SEQUENCES ARE SHOWN IN THlS ORDER FOR TIMING CHART SIMPUCITV. THEY DO NOT IMPLY A FIXED ORDER OF EVENTS REQUIRED BV THE CHANNEL 

PilOTES: 
* I SYSTEM.RESET MUST DISABLE SELECTION, BLOCK POLL PROPAGATION AND CLEAR ANY STATUS, STATES, REQUESTS, REGISTERS AND INTERFACE CONTROL LOGIC 
* 2 BIT lo ON, ADDRESS BUS CONTAINS THE COMMAND CODE (0-7) AND THE DEVICE ADDRESS (8-l'i) 

* 1 ADDRESS BUS BIT lb ON, EXAMINE 8-15 FOR DEVISE ADDRESS, LOGICAL COMPARE CONSTITUTES INITIAL SELECTION 

* 4 INITIAL SELECTION-ADDRESS GATE SIGNALS A L>EVICE THAT IT CAN RESPOND TO INITlAL SELECTION ANO BEGIN EXECUTION OF THE COMMAND SPECIFIED BY 
BITS 0-7 OF THE ADD~ESS 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 

* r; DATA STROBE IS RAISED FOR A DURATION OF 200 NSEC AND FALLS BEFORE T4E FALL OF ADDRESS GATE SET DATA BUS INTO HOLDING REG, IF INITIAL SELECTION 
AND OUTBOUND TRANSFER lS OCCURING CBIT I OF ADDRESS BUS ON) 

* 6 REQUEST IN BUS BIT 16 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" I" BIT ON 

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

* 8 POLL IDENTIFIER BUS (5 BITS) IS RAISED AT LEAST 200 NSEC BEFORE POLL BIT 0 OFF IS FOR INTERRUPT IDENTIFICATION 

* q IF THE DEVICE DOES NOT CAPTURE THE POLL IT HUST PROPAGATE POLL TO THE NEXT DEVICE 

* 10 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 

* II SERVICE GATE AFTER POLL CAPTURE INDICATES BEGIN TRANSFER TO THE DEVICE 

* 12 SERVICE GATE RETURN SIGNALS THE DEVICES RECOGNITION OF SERVICE GATE 

* n MUST BE ACTIVE BY THE RISE OF SERVICE GATE RETURN 

* 14 DATA BUS BITS 0-7 ARE THE INTERRUPT STATUS BYTE (!SB), BITS 0-1'5 ARE THE DEVICE ADDRESS 

NOTE: ALLElJS BITS MUST BE SUITABLt: PP"')R TO ACTIVATING OF ANY TAG LINE 
TAG LINE HUST BE DEACTIVATED PRIOR TO ANY BUS LINES GOING INACTIVE 

ADDRESS ( HEX ) 

0000 

0002 

OOOL+ 

OOOb 

0024 

002b 

SCOPE LOOP- DPC WRITE 

(PREPARE DEVICE TO LEVEL O, I-BIT ON) 

DATA (HEX) 

b80C I /0 COMMAND 

0024 ADDRESS OF I DCB 

b802 *UNCONDITIONAL BRANCH 

0000 *TO ADDRESS 0000. 

&OXX ID C 8 PREPARE 'XX'- PUT DESIRED DEVICE 

ADDRESS HERE 
DOOi PREPARE DATA, LEVEL Q, I BIT ENABLED 

EC HISTORY OR4WING TITLE 

i OCT 76 i;1s4&s I OPC WRITE 

I AUG 77 5 78757 MACn 

P'"RT NO lb15't90 

lo CUISSIFICA TION I IBM CORf" l 



A 

' ·J • 

... ADDRESS BUS ... DATA BUS 

• ADDRESS GATE 

• AODRESS GATE RETURN 

•· CONDITION CODE IN 

• DATA STROBE 

• R6QUES T lN BUS 

• POLL IDENTIFIER 

• POLL 

• POLL RETURN 

.. SERVICC GATE 

• SERVICE GATE RETURN 

(17) 

I 
I 

START 

l 08)Rt= 
{II : ~ 

I I l 
(I) I 

(1) 

(I) 

(18) 

(5) 

(I) 

{!) 

(I) 

(I) 

~f 
I 

POLL CAPTURE CYCLE STEAL OUTPUT 

*8 

I"'-~ 100 I 

I N SEC: 
I I 
I I 
I I 

~ 1. ~2001 NSECI 
I 

f4 . I 

POLL CAPTURE 

*2 

I 

L.!_ 
I 

~--, 

~S>--r---+--..---+--~,_..-+-----------

1 
*5 

CYCLE STEAL INPUT 

2_200 ~ .. 
NSEC I I 

L_ 

L_ 

-4- OUTPUT/INPUT INDICATOR (I) 1----+---=----------------------+--*-q-----~-1--...,....~~1 ________ ____, ______ *_9_,l 

Cl) *Or------~ I *IOr--------, 
• WORD/BYTE INDICATOR ,,_ 1----=--+--~--------------------,---·~'~•------~'--+·-~1-•r-------------..------.._---------~ 

• C.S. STATUS BUS (4)11----~;_..;._ _______________________________ .l~*-'-'--~~-----_-_-__ -__ -_-_-l-3_-__ ,~'--4~---------------·;...._ ____________ *_"~,..---_r_'_..,.._ __ 

....... ~ < b H SEC TIMEOUT ----- < 100 1.1 SEC • I --------- < IOOIASEC •I 

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

.. 

IWTEs 

FOR NOTES SEE PAGE AIJ1ZI 

I 

lo 

ALL OUTBOUND TAG ANO 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 I/O DEVICL ALL TIHES INDICATED 
ARE AS SEEN AT THE CHANNEL oureur 

SC: HISTOln' DAAWINO 'nTL8 
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NOTES: 

* i DATA BUS CONTAINS THE DEVICE CONTROL BLOCK CDCB) ADDRESS DUR! NG A START COHHAND 

* 2 REQUEST IN BUS BIT lb ON EQUALS CYCLE STEAL REQUEST 

* 3 POLL IDENTIFIER BITS n ON, ; ON AND 4 ON EQUAL POLL FOR CYCLE STEAL 

* If POLL IS CAPTURED BY THE FlrtST DEVICE TO SEE IT WITH A REQUEST IN RAISED. 

OTHERWISE POLL IS PROPAGATED TO THE NEXT DEVICE IN LINE 

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

* 6 ADDRESS BUS BIT 16 OFF AT PROCESSOR PRIOR TO SERVICE GATE ACTIVE INDICATES 

CYCLE STEAL TO OR FROH STORAGE TO THE 1/0 DEVICE ADDRESS BUS BITS 0-15 

CONTAIN THE STORAGE ADDRESS FOR CYCLE STEAL 

* 7 SERVICE GATE RETURN SIGNALS A SERVICE GATE CAPTURE BY THE DEVICE AND ACTIVATION 

OF ADDRESS BUG CON A CYCLE STEAL SEQUENCE), DATA BUS, CONDITION CODE IN BUS 

AND OTHERS TAGS AS REQUIRED BY THE PARTICULAR CYCLE STEAL OR INTERRUPT 

SERVICE SEQUENCE 

* 8 CONDITION CODE IN BiiS 0 - ; RAISED DURING CYCLE STEAL DATA TRANSFERS ARE 

LOGICALLY EQUAL TO THE CYCLE STEAL ADDRESS KEY DURING CYCLE 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 5 -7 WHICH WERE SET IN THE DCB 

* CJ CYCLE INPUT INDICATOR OFF INDICATES AN OUTPUT FROM STORAGE, CYCLE INPUT 

INDICATOR ON INDICATES AN INPUT TO STORAGE 

* 10 CYCLE BYTE INDICATOR ON INDICATES A BYTE TRANSFER, CYCLE BYTE INDICATOR OFF 

INDICATES A WORD TRANSFER 

* II 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 

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

ADDRESS (HEX) 
~---

00 00 

0002 

0004 

OD Ob 

0024 

0026 

0030 

1 
022F 

0300 

03 02 

0304 

0306 

0308 

030A 

030C 

ornE 

0310 

+ 
0318 

031 A 

0 31 c 

031 E 

-

. A5'321 

SCOPE LOOP= READ CYCLE STEAL STATUS 

(CYCLE STEAL DEVICES ONLY) 

DATA (HEX) 

oBOC 1/0 COMMAND 

0021f ADDRESS OF I DCB 

b 802 *UNCONDITIONAL BRANCH 

03 Olf *TO ADDRESS 030&; 

b OX X *!DCB-PREPARE 'XX'=DESIRED DEVICE ADDRESS 

0 00 I PREPARE DATA, LEVEL O, I BIT ENABLED 

0 30 0 PUT DOB POINTER (0300) IN PROPER ADDRESS. 

ADDRESS (HEX) CALCULATION= 0030 + 2 

(DEVICE ADDRESS). IT IS ONLY NECESSARY 

I TO STORE INTO THE ONE CALCULATED 

ADDRESS 

0 30'+ START INSTRUCTION POINTER 

0000 

b soc I/O COMMAND 

030A ADDRESS OF IDCB 

b I 0 0 LEVEL EXIT 

7FXX IDCB 'XX' = DEVICE ADDRESS 

0 30E DCB ADDRESS 

2000 DCB - START CYCLE STEAL 

0000 

ooox BYTE COUNT- 'X' SEE DEVICE TOM FOR BYTE COUNT 

0 3 IE DATA ADDRESS 

- *CYCLE STEAL STATUS IS PUT HERE AT END 

- *OF CYCLE STEAL STATUS COMMAND 
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• HALT OR HCHK 

.. ADDRESS BUS 

.. DATA BUS 

.. ADDRESS GATE 

4. ADDRESS GATE RETURN 

4: CONDITION CODE IN 

• DATA STROBE 

4:REQUEST IN BUS 

• POLL IDENTIFIER 

·~LL 

4-POLL RETURN 

+ SERVICE GATE 

4: SERVICE GATE RETURN 

(I) 

(17} 

(18) 

(I) 

(I) 

m 
SI> 

(18) 

S5> 
(I) 

(I) 

(I} 

(I) 

DPC READ. POLL CAPTURE 

!--> 100 N SEC 
i -
I 
I 

I I 
I INTERRUPT ID PRESENTATION I. 

I 
I I 

I 
I 
I 
I 

I 
I 
I 

I 
~ t--+-~ 2DONSEC 

I I I 
I I 1 
I I I 
I I I 
I I I 

~---=---+------1 I 
1--------------------------------------------------------------------~------~ ~--~,----~ 

'(.·· 

. ' .' 

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

THESE SEQUENCES ARE SHOWN IN THIS ORDER FOR TIMING CHART Slf'llPUCITY. THEY DO NOT IHPLY A FIXED ORDER OF EVENTS REQUIRED BY THE CHANNEL. 

NOTES 

*I HALT OR HCHK SIGNALS THE DEVICE TO DESELECT, BLOCK POLL PROPOGATION AND TO CLEAR 
ANY STATUS REQUESTS OR REGISTERS EXCEPT FOR PREPARE FIELD, OUTPUT SENSOR POINTS AND TIMER VALUES. 

Yr l. au I b ON. ADDRESS BUS CONTAINS THE COMMAND CODE ( 0-7) AND THE DEVICE ADDRESS ( 8- ti;) 

*l ADDRESS BUS BIT 16 ON, EXAMINE 8-lr; 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 

*r; ON INBOUND DPC TRANSFERS, SHOULD THE CHANNEL DETECT A PARITY ERROR, DATA STROBE WILL NOT 

BE ACTIVATED AND ADDRESS GATE WILL BE DROPPED 

NOTE: ALL BUS BITS MUST BE STABLE PRIOR TO ACTIVATING ANY TAG LINES 

TAG LINE MUST BE DEACTIVATED PRIOR TO ANY BUS LINE GOING INACTIVE 

ADDRESS (HEX) 
0000 
0002 
000'+ 
0006 

0021.f 

0026 

~COt't LOOP-OPC KEAO 

(READ DEVICE ID) 
DATA (HEX) 

680C I/O COMMAND 
0021.f ADDRESS OF IDCB 
6802 *UNCONDITIONAL BRANCH 
0000 *TO ADDRESS 0000 

20XX IOCB-READ DEVICE ID 'XX'= DESIRED DEVICE 
ADDRESS DEVICE ID IS STORED IN ADDRESS 

0000 0026 WHEN READ DEVICE ID ENOS. 

EC HISTORY DRAWING TITLE 
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SERIES 1 PPOGRAMMER CONSOLE OR C E CONSOLE 

------------------------------------------------------------+ LINE NAME I PROC I CABLE I :t?ROC. ICONS. I THPU TO I 

-- -- - - - - -- - - - - - - - - - -- - - -- I - ~ ~ ~ ~ - I -~ _: ~ ~ -1 ·-: ~ ~ - I - : ~ ~ - ~ ~ : _ ~ ~ ~ I 
AU70 IPL MODE-----------1-ROS--f-C3D07-1-wo1-1-no1-1-c5D07-t 
BUZZER------------------ -ROS--1-C3B11- -W31- -E11- -------1 
CHECK INDICATOR--------- -ROS-- -C3D13- -W13- ,-013-1-------1 
CHECK RESTART INDICATOR- -BOS--l-C3B07- -W27- -B07- ------
COLUMN oo--------------f-ROS--j-C3D03-f-WC3- l-D03- -C5D03-I 
COLUMN 01--------------1-DATA-1-c1n1c-1 -x10-~-n1c-1-------1 
COLUMN 02-------------- -ADDR-l-C2B13-f -W33-f-B13-1-------f 
COLUMN 03-------------- -ADDR-,-c2n10-1-w10-1-D10-1-------1 
COLUMN 04-------------- -ADDR- -C2D11- -W11- -D11- -------1 
COLUMN 05--------------\-ADDF-f-C2D12-\·-~112- -D12- -------1 
COLUMN 06--------------f-ADDR-l-C2D13-l-W13- -D13-f-------l 
COLUMN 07--------------1-DATA-1-c1n11-1 -x11-1-n11-1-------1 
COLUMN 08-------------- -ROS--1-C3B08-I -W28- -EOB- -------·f 
COLUMN 09--------------,-ROS-- -C3B12-f -W32-j-B12- -------1 
COLUMN 10-------------- -Ros--1-C3B13-1·-W33- t-B13- -------1 
COLUMN , 1-------------- -ROS-- -C3D02- ·-wo2-1-no2- -------1 
DATA DISPLAY BIT 00 IND-I -DATA-1-c1ao2-1 -X22-1-E02- -------, 
DATA DISPLAY BIT 01 IND- -DATA- -C1B03-l-X23- -E03- ------
DATA DISPLAY BIT 02 INr-l -nATA-l -c1 B04-j -X24-l-so4- ------
DATA DISPLAY BIT 03 IND-,-DATA-,-C1B05-1·-X25-,-BC5- -------1 
DATA DISPLAY BIT 04 IND- -DATA- -C1D06- -X06- -D06- -------t 
DATA DISPLAY BIT 05 IND-l-DATA-1-C1B07-t -X27-,-E07-t-------t 
DATA DISPLAY BIT 06 IND- -DATA- -C1B08-t -X28-l-B08- ------
DATA DISPLAY BIT 07 IND-1-DATA- -C1 B09- I ·-X2.9-1-B09-1-------1 
D AT A DI SPLAY BIT () 8 IND- - DAT A - - C 1 B 10- 1 ·- X 3 0- - B 1 0 - - - - - - - -
DATA DISPLAY BIT ~9 IND- -DATA- -C1DC7- -XC7- -no1-1-------1 
DATA DISPLAY BIT 10 IND- -DATA-1-C1B12-I -X32-f-B12- -------1 
DATA DISPLAY BIT 11 IND- -DATA- -C1B13-i-X33-,-B13- ------
DATA DISPLAY BIT 12 INC- -DATA- -C1D02- -X02- -D02- ------
DATA DISPLAY BIT 13 IND- -DATA-1-C1D09- ·-X09- ,-D09- -------1 
D AT A DI SP LA Y BI!' 1 4 I ND- - DAT A - - C 1 D 0 4- I - X C 4- - D 0 4- I - - - - - - - I 
DATA DISPLAY BIT 15 IND-,-DATA-j-C1D05-, -xos-1-nos-1-------1 
DIAGNOSTIC MODE--------- -ROS--1 -C3D09- -W09-1-D09-1-csso2-1 
GBOUND------------------1 -DATA-I -C1 D08- I ·-X08 -DOB-1-------1 
GROUND------------------1-Bos--1-c3noa-1-wos 1-ooa-1-csnos
INSTRUCTION STEP IND---- -ROS--J-C3D11- ·-W11- -D11- ------
LEVEL 00 IND-----------1-ADDR-1 -C2B09-l-W29-j-E09-1-------1 
LEVEL 01 IND----------- -ADDR- -C2B10-i-W30-i-B10-t------
LEVEL 02 IND----------- -ADDR-1 -C2B11- -W31- -B11- -------, 
LEVEL 03 IND----------- -ADDR- -C2B12- -W32- -B12- ------
LOAD IND------------ ----1-Ros--l-c3D06- ·-W06- -D06-l-csn 06-1 
PRIMARY----------------- -ROS--1-C3B09-1 -W29-t-E09-1-------1 
ROW A------------------ -ROS-- -C3B10- -W30-1-B10-1------
ROW B------------------ -ROS--f -C3B03-,·-~23- -B03- ------
ROW C------------------ -FOS-- -C3B04- ·-W24- -B04- ------
ROW D------------------ -Ros--l-c3B05- ·-W25- f-B05- f-C5B05-f 
RUN IND----------------- -.ROS--1-C3D04-1-W04- -D04- -C5D04-1 
STOP INDICATOR---------- -ROS-- -C3D10- -W10- -D10- ------
STOP ON ADDRESS IND----- -ROS-- -C3D12- -W12- -D12- ------
STOP ON ERROR IND------- -ROS-- -C3B06- ·-W26- -B06- -------1 
w AIT IND----- --- - --- ----LROS-- -C3D 05-1 -w 0 5- - BO 5- I -c 5D 0 5-1 
SPARE-------------------1-DATA-,-c1n12-1 -x12-1-n12-1-------1 
SP~RE------------------- -DATA- -C1D13- -X13- -D13- ------
SFARE------------------- -ROS-- -C3B02- ··W22- t-B02-I-------

BASIC CONSOLE INSTALlED CNLY 

AUTO IPL MODE-----------,-ROS--1-C3D07-, -wc1-1-----1-c6D07-1 
COLUMN 00--- (LOAD SW)-- -ROS-- -C3D03- -W03-t----- -C6D03-
DIAGNOSTIC MOOE---------! -ROS-- -C3D09-l ·-W09-1-----1-C6B02-
GROUND------------------i-ROS--,-C3DC8- l··W08- ----- -C6D08-I 
:LOAD IND---------------- -ROS-- -C3D06-1 ·-WC6- ----- -C6D06-f 
PRIMARY----------------- -ROS--,-C3B09- -W29-i-----!-C6B09-f 
ROW D-------- (LOAD SW)--1-ROS-- -C3B05-j -W25- -----t -C6B05-f 
RUN IN D - - - - - - - - - - - - - - - - - ' - R 0 S - - - C3 D 0 4 - I ·- W 0 4 - 1----- t -C 6 D 0 4 - I 
WAIT IND---------------- -ROS--f-C3D05- j··W05- ----- -C6D05-t 

+--------------------- + 

CAELE CONNECTIONS 

PRCGRAMMER OR C.E 
MAINTENANCE CONS. 

4952/49 53 
CAELE CONNECTIONS 

CCNSOLE I PROC~SS --------1--------c1 I x 
C2 I YL 
C3 I Iii 

C5 JUMPER C6 

4955 
CAELE CONNECTIONS 

CONSOLE I PROCESS 
--------1--------c1 I DATA X 

C2 I ADDR Wl 
C3 ROS W 

-----------------cs JUMP ER C6 

221-~-~-102 
. . I 

I I I I 
I I 
I I 
I I 

331 : : J , 3 
1-----
TYPICAL 

TOP CARD 
CONNECTOR 

C3 
CAELE CONNECTION 

EASIC *I PRO C* 
C 0 NS 01 E I CAR D 

49521 C6 I W 
4953 C6 I W 
49 5 5 I C6 I ROS W * C 3 CABLE FROl1 
C6 TO PROCESS 0] 

DATA ADDR ROS 
1-----~-----1-----

I BASIC CONSOLE I 
+ PWR -

XX C6 XX +----------------------+ 
1 -:j~~- I W CABLE' W 

1-----1 

1 
P~~M¥oR~~N I *C3 

w -ri!-1-;c2-1CABLE 
I PT. I CABLE 

+----------------------+ I PROGRAM~ER CONSOLE I 
I XX C5 XX I 
I I 
I - p WR + I 
I xx xx I 

xx xx I 
*C 3 *C 1 I 

xx xxxx I xx 

xx C4 xx I 
I :~f1;cMiE1 \ 
+----------------------+ CABLE LOCATIONS REAR VIEW 

* CONSOLE CABLES C1, C2 AND 
C3 ARE LABELED X, Y AND W 
ON THE PROCESSOR END. 

+--------------------------+ I SEE I 
I SERIES 1 THEORY DIAGBAMS I 
I MANUAL FOR DATA FLOW I 
I I +--------------------------+ 

COPYRIGHT IBM CORP 1976 

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

I *C 1 I 
X CABLE I X 

'------1' I NOT 

y II - ~ ;~ ~ ~ II y 
CA:3LE ------

J NCT I 
Z l U:SED I Z 

I I 
1-- ·---* 4952/53 CARD SIDE 

I *C1 ,
1 

JUMPtRED I 
X ICABIE PIN TO PIN 

I 1xo2 TO X02 

I -----t - - - - - I - -- - - I 
'ALL Y

1
CONN !uMP~nl 

y 'PIN TO PINI Y02 ~O Y02 TO Y02 
I I 

1,~~~-~l~~~:-1~~;~~'1 
Z PIN TO PIN 

I Z02 TO Z02 fo zo21 

* 49ls-ciRb-srDE 1CABLES 

I 
ISERIES 1 PROGRAMMER OR CE CONSOLE I 
I 
I 
I 
I 
I 
I 

I 
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CONSOLE 
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:JI 
0 
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START 
\ 

04£ (I( 
RE~ ~ART 

0 
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NOTE 

·[]J_ 

\ 

GROUND 

+ '5 Y DC 

Cil [[] 
LOAD 

~ 

[]] 
WAIT 
~ 

(6006 (6001) (600'+ 
..:L.LOAD 

' f 
) (680'5 

I ) C6D01 

ePRl11AA) 
• C•B09 

SECONDARY 

)C6007 
lAUTO. IPL 

NOR HAL J DIAGNOSTIC 
) Ct.802 

f=! l TOGGLE SWITCH 1'10UlllTJNG PADS 

RESISTORS ARE 200 n CR-PAC) 

---~ -
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POWER 
GOOD 
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1310 MULTI-FUNCTION ATTACHME:NT CARD 

STANDARD CHANNEL 

ADDRESS BUS B1T--oo------·B02 
ADDRESS BUS B T--01------B03 
ADDRESS BUS B T--02------804 
ADDRESS BUS 11T--03------BOS ADDRESS BUS T--04------807 
ADDRESS BUS T--05------BOS 
ADDRESS BUS B T-·06------B09 
ADDRESS 1us BfT--07------810 
ADDRESS us I l--os------B12 ADDRESS US --09------D02 
ADDRESS BUS IT--10------004 
ABDRESS BUS T-- 1------005 
A DRESS BUS B T--12------006 
ADDRESS BUS BIT--13------007 
ADDRESS BUS IIT-- 4------009 
ADDRESS BUS IT-- S------010 
ADDRESS BUS IT-- 6------011 
ADDRESS GATE-------------MOS 
ADDRESS GATE RETURN------M09 

I BURST RETURN------------CP04) 
CONDITION cool JN BIT-00-IDlZ 
CONDITION COD N BIT-01-013 
CONDITION COO IN BIT-02-813 
CS BYTE INOICATOR--------PlO 
INPUT INDICATOR----------P09 
CYCLE STEAL REQUEST IN---M02 
DATA BUS BIT-----oo------602 
DATA BUS BIT-----01------603 
DATA BUS BIT-----02------604 
DATA BUS BIT-----03------605 
DATA BUS BIT-----04------607 
DATA BUS B1r-----os------G08 
DATA BUS B T-----06------G09 
DATA BUS BIT-----07------610 
DATA BUS BIT-----P0------612 
DATA BUS BIT-----08------J02 
DATA BUS BIT-----09------J04 
DATA BUS BIT-----10------JOS 
DATA BUS IIT-----11------J06 
BATA BUS If----- 2------J07 

ATA BUS I -----13------J09 
BATA BUS BIT----- 4------JlO 

ATA BUS BIT-----15------Jls 
DATA BUS BIT-----Pl------Jl 
DATA STROBE--------------Ml 
HALT OR HCHK-------------M07 
INITIATE IPL-------------P07 
IPL----------------------504 
POtL---------------------Mlf 

~gL~ 1B~~f1~1~~ l11l::81::~A2 POLL DENT F ER T--s --503 
POL D NT FIER IT-- -- 12 POL~ ID~NT FIER BIT-- 4--~13 
POLL PRIME---------------M13 
POLL PROPAGATE-----------Mll 

f OLL RETURH--------------M04 
OWER ON RESET CPOR)-----505 
EiUEST Ia BUS BIT--OO---S07 RE UEST I BUS BIT--01---S08 

RE LIEST I BUS BIT--02---S09 
REQUEST I BUS BiT--03---SlO 
REQUEST IN BUS B T--04---s12 
REQUEST Ia BUS B T--05---s 3 
REIUEST I BUS BIT--06---U02 RE LIEST BUS BIT--07---U04 
RE UEST N BUS BIT--08---uos 
RE UEST N BUS BIT--09---U06 
REQUEST IN BUS BIT--10---U07 
REQUEST IN BUS BIT--11---U09 
REQUEST IN BUS BIT--12---UlO 
REQUEST IN BUS BIT-- 3---Ull 
REQUEST IN BUS BIT--14---Ul2 
REQUEST IN BUS BIT--15---Ul3 
SERVICE GATE-------------POS 
SERVICE GATE RETURN------P06 
cs STATUS BUS BIT---oo---Jl3 
CS STATUS BUS BIT---Ol---613 
CS STATUS BUS BIT---0 ---M03 
CS STATUS BUS BIT---0 ---P02 
SYSTEM RESET-------------M05 

I :: LINE UOT USED BY THIS ATTACHMENT 
CS = CYCLE STEAL 

VOLTAGE PIN ASSIGNMENT 
+S-----D03--J03--P03--U03 
-5-----G06 
+8. 5---611 
+l.2.5--811 
-12:.5--806 
GND----ooa--J08--P08--U08 

COPYRIGHT IBM CORP 1976 
REVISED 1979 

TOP CARD CONNECTORS 

INDICATOR PANEL CONNECTOR 
J2AOS-- -FUNCTION/DISPLAY SW 01 
J2A06-- -FUNCTION/DISPLAY SW 02 
J2B06-- -FUNCTION/DISPLAY SW 04 
J2A07-- -FUNCTION/DISPLAY SW 08 
J2607-- -FUNCTION/DISPLAY SW 16 
J2BO~-- GqQUHO 

~~!It:: :ti~~ ~"l~ID 8! 
JlAll-- -LAMP DRIVER 03 
J;2Bl0-- -LAMP DRIVER O~ 
JZAlO-- -LAHP DRIVER 05 
J2B09-- -LAMP DRIVER 06 
J;2A09-- -LAMP DRIVER 07 
J2A04-- -LINE SELECT SW 01 
J2B04-- -LINE SELECT SW 02 
J2A05-- -LINE SELECT SW 04 
J2A03-- +5 VOLTS 
J2A01, A02, A08--NOT USED 
Jc~602, 803, 808--NOT USED 

OjffASET INTERFACE CABLE 
Jl.803-- +CLEAR TO SEND 
JJBOI-- +DATA SET READY 
JiA02-- -DATA SIGNAL RATE SELECT 
JlAOl-- +DATA TERMINAL READY 
Jl806-- +RECEIVE CLOCK 
JJBO~-- -RECEIVE DATA 
JIA03-- +REQUEST TO SEND 
JlB07-- +RING INDICATOR 
JlAOS-- SIGNAL G~OUND 
JlA06-- +TRANSMIT CLOCK 

MODEM 
PIN 

05 
06 
23 
20 
17 
03 
04 
22 
07 
15 
02 JlA04-- +TRANSMIT DATA 

JlA05, A07, 802, BOS, 808-NOT USED 
DATASET CABLE 
J3A01 +XMIT DATA OUT (4) BASE ADOR+3 
J3A04 -XMIT DATA OUT (4) BASE ADDR+3 
J3A05 +XMIT DATA OUT (3) BASE ADDR+2 
J3A08 -XMIT DATA OUT (3) BASE ~DDR+2 
J3A09 +XMIT DATA OUT (2) BASE AODR+l 
J3A12 -XMIT DATA OUT C2) BASE ADDR+l 
J3A13 +XMIT DATA OUT (1) BASE ADDR 
J3Al6 -XNIT DATA OUT(!) BASE ADDR 
J3801 +RCV DATA INN (4) BASE ADDR+3 
J3B04 -RCV DATA I C4) BASE ADOR+3 
J3B05 +RCV DATA IN (3) BASE ADDR+2 
J3B08 -RCV DATA IN (3) BASE ADOR+2 
J3B09 +RCV DATA IN (2) BASE AOOR+l 
J3B12 -RCV DATA IN (2) BASE AODR+l 
J3Bl3 +RCV DATA IN (lJ BASE AOOR 
J3Bl6 -RCV DATA IN Cl) BASE ADOR 
J3A02{ A03 1 A06 1 A07f AlOi 

Al , Alq, Al~--NO USEu 
J31~02{ B03 1 B06 1 B07f BlOJ. 

Bl , Blq, Bl~--NO USEu 

TOP CARD CONNECTORS 

A16 B16 

J3 

* B02 LOCATOR PIN 
AOl BOl 

A12 812 
J2 

* 802 LOCATOR PIN 
AOl 601 

Jl*I 808 

B02 LOCATOR PIN 
BO! 

A08 

AOI 

MULTI-FUNCTION ATTACHMENT 
FEATURE # 1310 

E C HISTORY 
OATI~ E. C. 

MACH. 
SERIES/I 

IBM CORP. GSD 
LAST E.C. 
987656 P.N. 8257771 ___________________________________ ... _ 

s c 
4 
2 
5 

0 0 0 



I MULTI-FUNCTION CARD JUMPER LOCATIONS I 

I I 
s -- '2 

I II I 

MT 

I I 
*2 ----------

II -- --

' II 

-- I I I --
1 I ~ts 

L3 

! ! 

I I ~ 
s 

I I i I 
b-2 Ll 
l=O 

------- 0 

02 04 

MFA IDENTIFICATION WORD (0011 0000 0011 0110) NOTE 1: THE RELATIQNSHIP BE
TWEEN THE TWO DEVICE cornn ( OOMi\IN l JUHF 1Er;?S 
ANO THE IO WORO IS SHOWN 
IN THE FOLLOWING TABLE: 

BIT 0 1 2 3 4 S 6 7 8 9 10 11 12 13 14 15 
------------------------------------------------10 0 1 1 0 0 x x 0 0 1 1 0 1 1 01 
------------------------~-----------~---~--~----' SEE NOTE 1 I DEVICE JUMPERS ID BITS 

COUNT 02 D~ 6 7 

SERIES/I DNVICE ADqfE~S 
BIT g ~ 10 1\ 1~ 13 14 15 

f LO ll L2 L3 L4 LS l6 01 
(JUMPER ON = LOGICAL O, 

BIT 15 ALWAYS 0) 

------ --- --~ ~~ ~-

ON ON 0 1 
ON OFF 0 1 
OFF ON 1 0 
OFF OFF 1 0 

B = BIAS JUNPERS. THE TWO BIAS JUMPERS MUST ALWAYS BE PRESENT. THE JUMPERS 
CAUSE THE RS-422-A INTERFACES TO BE IN THE HARK (Bl> OR SPACE (82) CONDITION 
WHEN NO CABLE IS ATTACHED. 

MT = MULTIPOINT TRIBUTARY JUMPER. WHEN THIS JUMPER IS OFF, JUMPERS 
SO, 51 ANO S2 TAKE ON THE FOLLOWING MEANING: 

52 ON: IPL DISABLED 
~A 8~~ ~~I¥tfii8Nt1~~0¥~0oge-~ 

WHEN THE MT Jrn1PER IS ON (LOGICAL 1 l1 THE SECONDARY STATION ADDRESS 
IS ex, WHERE x IS DETERMINED BY JUHPtRS so, Sl, AND 52: 

SEC. STA. JUMPERS 
ADDRESS 52 Sl SO -------co 

Cl 
C2 
C3 

E! 
C7 

(JUMPER 

OFF 
OFF 
OFF 
OFF 
ON 
OH 
OH 
OH 

ON = 

OFF OFF 
OFF ON 
ON OFF 
ON ON 
OFF OFF 
OFF ON 
OH OFF 
ON ON 

LOGICAL ll 

COPYRIGHT IBM CORP f 99776 
REVISED 9 

NOTE: 
INSTALL THE MT JUMPER ONLY IF 
REMOTE IPL IS REQUIRED. 
~~l a~tD52~T~~,T~~oHDtrI~~~~~~I~~E 
ATTACHMENT IS INITIALIZED. 

1310 MULTI-FUNCTION ATTACHMENT 
EC HISTORY 

lSJANSl 987656 
28NAY81 988013 
24SEP81 323285 

MACHINES 

SERIES 1 

DATE 
22HAR82 

IBM CORP. ISO 
LAST E.C. 
467043 P.N. B2577i2 

s c 
4 
2 
8 

0 0 0 



FEATURE PROGRAMMABLE MULTI LINE COMMUNICATIONS CONTROLLER 
FEATURE CODE 2095 

STANDARD CHANNEL 

ADDRESS BUS BIT--00------B02 
ADDRESS BUS BIT--01------B03 
ADDRESS BUS BIT--02------B04 
ADDRESS BUS BIT--03------BOS 
ADDRESS BUS BIT--04------B07 
ADDRESS BUS BIT--05------BOS 
ADDFESS BUS BIT--06------B09 
ADDRESS BUS BIT--07------B10 
ADDRESS BUS BIT--08------B12 
ADDRESS BUS BIT--09------D02 
ADDRESS BUS BIT--10------D04 
ADDRESS BUS BIT--11------005 
ADDRESS BUS BIT--12------006 
ADDFESS BUS BIT--13------007 
ADDRESS BUS RIT--14------009 
ADDRESS BUS BIT--15------D10 
ADDRESS BUS BIT--16------P.11 
ADDRESS GATE-------------M08 
ADDRESS GATE RETURN------M09 

#BURST RETURN------------(P04) 
CONDITION CODE IN BIT-00-D12 
CONDITION CODE IN BIT-01-D13 
CONDITION CODE IN BIT-02-B13 
CYCLE BYTE INDICATOR-----P10 
CYCLE INPUT INDICATOR----P09 
CYCLE STEAL REQUEST IN---M02 
DATA BUS BIT-----oo------G02 
DATA BUS BIT-----01------G03 
DATA BUS BIT-----02------G04 
DATA BUS BIT-----03------G05 
DATA BUS BIT-----04------G07 
DATA BUS BIT-----05------GOS 
DATA BUS BIT-----06------G09 
DATA BUS BIT-----07------G10 
DATA BUS BI!-----PO------G12 
DATA BUS RIT-----08------J02 
DATA BUS BIT-----09------J04 
DATA BUS BIT-----10------JOS 
DATA BUS BIT-----11------J06 
DATA BUS BIT-----12------J07 
DATA BUS BIT-----13------J09 
DATA BUS BIT-----14------J10 
DATA BUS BIT-----15------J11 
DAT~ BUS BIT-----P1------J12 
DAT~ STROBE--------------M10 
HALT OR MCHK------------(M07) 

#INITIATE IPL------------(P07) 
# IPL----------------------S04 

POLL---------------------M12 
POLL IDENTIFIER BIT--OO--P11 
POLL IDENTIFIER BIT--01--S02 
POLL IDENTIFIER BIT--02--S03 
POLL IDENTIFIER BIT--03--P12 
POLL IDENTIFIEF BIT--04--P13 
POLL PRIME---------------M13 
POLL PROPAGATE-----------M11 
POLL RETURN--------------M04 
POWER ON RESET-----------sos 
REQUEST IN BUS BIT--OO---S07 
REQUEST IN BUS BIT--01---sos 
REQUEST IN PUS BIT--02---S09 
REQUEST IN BUS BIT--03---S10 
REQUEST IN PUS BIT--04---S12 
REQUEST IN FUS BIT--05---S13 
REQUEST IN BUS BIT--06---U02 
RE8UEST IN BUS BIT--07---U04 
RE UEST IN BUS BIT--08---U05 
REQUEST IN BUS BIT--09---U06 
REQUEST IN BUS BIT--10---U07 
REQUEST IN BUS BIT--11---U09 
REQUEST IN BUS BIT--12---U10 
REQUEST IN FUS BIT--13---U11 
REQUEST IN PUS BIT--14---U12 
REQUEST IN BUS BIT--15---U13 
SERVICE GATE-------------P05 
SERVICE GATE RETURN------P06 
STATUS BUS BIT------oo---J13 
STATUS BUS BIT------01---G13 
STATUS BUS BIT------02---M03 
STATUS BUS BIT------03---P02 
SYSTEM RESET-------------M05 

VOLTAGE PIN ASSIGNMENTS 
+5V---D03--J03--P03--n03 
GND---D08--J08--P08--U08 
·-5V---G06 
+8.5V-G11 

SEE THE PROCESSOR THEORY 
DIAGRAMS MANUAL FOR DATA 
FLOW. 

COPYRIGHT IBM CORP 1976 

# 

CON~~ROLLER TOP CARD CCNNECTOR (S) 

INDICATOR PANEL CONNECTOR 

J1B05-- -FUNCTION/DISPLAY SW 01 
J1A06-- -FUNCTION/nISPLAY SW 02 
J1B06-- -FUNCTION/OISPLAY SW OU 
J1A07-- -FUNCTION/DISPLAY SW 08 
J1B07-- -FUNCTION/DISPLAY SW 16 
J1B01-- GROUND 
J1B12-- -LAMP DRIVER 00 
J1A12-- -LAMP DRIVER 01 
J1B11-- -LAMP DRIVER 02 
J1A11-- -LAMP DRIVER 03 
J1B10-- -LAMP DRIVER 04 
J 1A~10-- -LAMP DRIVER 05 
J1B09-- -LAMP DRIVER 06 
J1A09-- -LAMP DRIVER 07 
J1A04-- -LINE SELECT SW 01 
J1B04-- -LINE SELECT SW 02 
J1A05-- -LINE SELECT SW 04 
J1A03-- +5V 

ADAPTER CONNECTOR CA.BI.E 

J2B18-- -ADDRESS BUS OUT BIT 
J2B 119-- -ADDR~SS BUS OU'!' BIT 
J2A18-- -ADDRESS BUS OUT BIT 
J2A19-- -ADDRESS BUS OUT BIT 
J2B12-- -ADDRESS BUS OUT PIT 
J2B 11 3-- -ADDRESS BUS OUT PIT 
J2B14-- -ADDRESS BUS OUT BIT 
J2B15-- -ADDRESS BUS OUT BIT 

00 
01 
02 
03 
04 
05 
06 
07 

J2R16-- -CONTROI. STROBE POWERED 
J2A08-- -DATA PUS IN BIT 00 
J2AU9-- -DATA BUS IN BIT 01 
J2A10-- -DATA BUS IN BI'r 02 
J2A11-- -nATA BUS IN PIT 03 
J2A15-- -DATA BUS IN BIT 04 
J2A14-- -D~TA BUS IN BIT 05 
J2A12-- -DATA BUS IM BIT 06 
J2A13-- -DATA BUS IN BIT 07 
J2B03-- -DATA BUS OUT PIT 00 
J2B04-- -DATA BUS OUT BIT 01 
J2B05-- -DATA BUS OUT RIT 02 
J2B06-- -DATA· PUS OUT BIT 03 
J2B07-- -DATA PUS OUT BIT 04 
J2B08-- -DATA BUS OUT BIT 05 
J2B09-- -DATA BUS OUT BIT Of' 
J2B10-- -DATA PUS OUT RIT 07 
J2B11-- -HEX F 
J2A04-- +LINE LATCH 00 
J2A05-- +LINE I.ATCH 01 
J2A06-- +LINE LATCH 02 
J2A07-- +LINE LATCH 03 
J2A01-- +LINE LATCH 04 
J2A02-- +LINB LATCH 05 
J2A03-- +LINE LATCH 06 
J2B01-- +LINE LATCH 07 
J2B17-- -SENSE STROB'P. 
J2A16-- 153.~ KHZ 
J2B20-- -1. 63 USEC. CLK 
J2A20-- -6.66 Msr.:c CLK 
J2B02-- NOT· nsED 

TOP CAPD CONNECTOPS 

A12,----- '812 
J1 

I x B02 LOCATOR PIN 

A011-----
P01 

A20 B20 
A171X LOCATOR PIN 

,12 

A01 B01 -----
J3 
NOT I USED -----

CABLE LOCATIONS 

# LINES ARE NOT USED BY THIS ATrACHMENT. 

IF p M L COMMUNICATIONS CONTROLLEP. 

E.C. BISTORY MACH. 

SERIES/1 

IBM CORP. GSD 

s 
c 
4 
5 
0 

' 

DATE LAST E. C. 0 0 0 
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FEATURE PROGRAMMABLE MULTI- LINE COMMUNICATIONS CONTROL - 2oq5 

ALWAYS 
INSTALLED 

LOGIC 
JUHPERS 

DOD 
D OiD 
o~.o oio~oiD I J 

n~nn~n~n 
I I I 'U I I u I I 

DDDD0
: D 

NOTES: 

THE FEATURE PROGRAMMABLE MULTI .;.LINE COMMUNICATIONS CONTROL ID WORD IS JUMPERED OR WIRE WRAPPED AS FOLLOWS: 

BIT 2 v -OH 
BITS 3, If, c; -OFF ,, 

BITS 6"& 7 - OETERMIN£D BY THE NUMBER OF l.,INES ATTACHED. FOR TWO LINES 
JUMPER ON BIT7; FOR FOUR LINES JUMPER ON §1LlU, FOR SIX LINES 
JUMPER ON BOTH 6 & 7; FOR ErGHT LINES NC JUMPERS ON 6 OR 7 

BIT PO ·,. -JUMPEREO AS REQUIRED TO MAKE BIT 2 THRU 7 ODD PARITY-2 LINES= PO ON, 
4 tINES = PO ON, b LINES = PO OFF• 8 LINES = PO OFF 

BITS 10, 12,Pl-OFF 

BITS 11,13,14-0N J/ 

DEVICE ADDRESS JUMPERS ON = LOGICAL 
~~~- .. ~ .. ·-···~·"''"--' ~-'-' -~- .... ---.,~..-.. ... , 

TYPICAL DEY ADDR :1'1f8 =HEX 01001000 
\... ----~· .. , . . -

a:> "' g ~ 
0 0 

I- I- ...... I-
I- -- .... .... - CD 
CD CD CD al 

a:: a a:: a:: a:: 
a. ~ a. Cl. a. 
I: :t: J: . ~ 

J: 
...., ...., ..., ...., 

a:: a:: a:: a:: a:: 
0 0 0 Cl 0 
0 0 0 Cl 0 
<( < <( <( <( 

> > > > > 
LIJ w UJ UJ w 
0 0 0 0 0 ----- ......-... ........... ....>-

• • • • • • • • • • 
a:: a:: a:: 
Cl. Cl. a. 
J: J: J: ..., ...., ..., 

"" N 0 
0 0 Cl. 

...... ...... I-- - .... 
CD al CD 

0 0 0 - .... ...... 

I
. , ........._ -'""- .....--., 
I ·;77 

Q.. J: J: 

{
• I: ...., ...., 

lD BIT 04 JMPR • ...., ~ Ci: 

IO BIT 05 JMPR {: ; ~ ~ 

l ID BIT Ob JMPR {f 8 8 8 . 

I 
ID BIT 07 JMPR {•. ,......,_ ............... ~ ......... 

I. : ! ID BIT 12 JMPR 

! l} ID BIT 13 JMPR j 
L __ · -- g:~~~:;_~;:: 

EXTERNAL 

CONTROLLER 

4- LINE 
ATTACHMENT 

LINE 3 
LINE 2 
LINE I 
LINE 0 

~ 
LINES 0 THRU 3/ 

NOTE: 

DETAIL I 

SC455 

. LI~E 7 
LINE& 

· LINE r; 
LINE4 

INDICATOR 
PANEL 
CONNECTOR 

TO INSURE PROPER INSTALLATION OF THE CABLE BETWEEN 
THE CONTROLLED CARD ANO THE 4-LINE ATTACHMENT CARDS 
SEE CETAIL I 

EC HISTORY DRAWING TITLE 

l'tMAR1q 37';091f FEAT. PROGRAMMABLE MULTI-LINE COMM'S. CONT. 

I& AUG 79 175589 MACH SERIES I I 

10 MAR 82 126765 PART NO 68~9765 

c CLASSIFICATION 

IBM CORP I 

s 
c 
4 
5 
5 



FEATURE PROGRAMMABLE FO.UR (4) COMMUNICATIONS LINE ADAPTER CARD 
FEATURE '2096 

STANDARD CHANNEL 

POLL---------------------M12 
POLL PRIME --------------M13 
POLL PROPAGATE-----------M11 

NOTE-
FOR POLL PROPAGATION ONLY. 
NOT USED BY ADAPTER CARD. 

TOP CARD CONNECTORS 

A08,-J,--IB08 
LINE I 3/7 

X B02 LOCATOR PIN 
A01 BO 1 

A081-j2--1B08 
LINE 

2/6 
X BO 2 LOCATOR PIN 

A01 BO 1 -----A08 J3 BOB 
LINE 

1/5 I XIB02 LOCATOR PIN 
AO 1 BO 1 
A08 -j4--1B08 

ILINE I 0/4 
I XIB02 LO CATOE PIN 

AO 1 -----1 BO 1 
A20 B20 
A17 x I LOCATOR PIN 

J5 

A01 I BO 1 ------
C: ABLE LOCATIONS 

VOLTAGE PIN ASSIGNMENTS 
+sv---D03--J03--P03--U03 
GND---D08--J08--P08--U08 
-12V--B06 
+12V--B11 

-----~-~------~-----------

I SEE THE PROCESSOR THEORY 
DIAGRAMS MANUAL FOR DATA 
FLOW. 

-----------------------~--

COPYRIGHT IBM CORP 1976 
REVISED 1979 

TOP CARD CONNECTORS 

DATASET INTERFACE CABLE 
FEATURE CODE 2057 PIN 
(WHEN LINE IS JUMPEFED FOR 
EIA RS232C I CCITT V.24) 

+CLEAR TO SEND 
+DATA SET READY 

MODEM 

JXB03-
JXBO 1-
JXA02-
JXA01-
JXA07--

# JXB08-
JXB06-
JXBC4-
JXA03--

-DATA SIGNAL RATE SELECT 
+DATA TERMINAL READY 
+DATA CARRIER DETECT 
-MODEM TEST 

05 
06 
23 
20 
08 

# JXA05-
# JXBOS-

JXB0,7-
JXACi8-
JXACl16-
JXAC14--

+RECEIVE CLOCK 
-RECEIVE DATA 
+REQUEST TO SEND 

RESERVED 
RESERVED 

+RING INDICATOR 
SIGNAL GROUND 

+TRANSMIT CLOCK 
-TRANSMIT DATA 

CURPENT LOOP INTERFACE CABLE 
FEATURE CODE 2061 

17 
03 
04 

22 
07 
15 
02 

(WHEN LINE JUMPERED FOR CURRENT LOOP) 

JXA05-- -XMIT DATA RTN +XMIT 
JXA06-- -XMIT BIAS RTN -XMIT 
JXBOS-- -RCV DATA RTN +RCV 
JXB06-- -RCV BIAS RTN -RCV 
JXA01-- +DATA TERMINAL PEADY 
JXB01-- +DATA SET READY 

# JXA02-- +RATE SELECT 
JXA03-- +REQUEST TO SEND 
JXB03-- +CLEAR TO SEND 
JXA04-- +XMIT DATA 
JXA07-- +XMIT BIAS 
JXB04-- +RCV DATA 
JXB07-- +RCV BIAS 

# JXA08-- GROUND 
# JXB08-- -MODEM TEST 

** JX=iNY MODEM CABLE, J1 TO J4 

CON~:POLLER CONNECTOR CABLE 

# J5B "18-- -ADDRESS BUS OUT BIT 
# J5B'l 9-- -ADDRESS BUS OUT BIT 
# J5A '18-- -ADDRESS BUS OUT BIT 
# J5A '19-- -ADDRESS BUS OUT BIT 

J5B ·12-- ADDRESS BUS OUT BIT 
J5B'l 3-- -ADDRESS BUS OUT BIT 
J5B'l4-- -ADDRESS BUS OUT BIT 
J5B '15-- -ADDRESS BUS OUT BIT 

WHITE 
RED 
BLACK 
YELLOW 

JUMPER 1 
JUMPER 1 
NOT USED 
JUMPER 2 
JUMPER 2 
JUMPER 3 
JUt1PER 3 
JUMPER 4 
JUMPER 4 
NOT USED 
NOT USED 

00 
01 
02 
03 
04 
05 
06 
07 

J5B'l6-- -CONTROL STROBE POWERED 
J5A08-- -DATA BUS IN BI'!' 00 
J5A09-- -DATA BUS IN BIT 01 
J5A '10-- -DATA BUS IN BIT 02 
J5A '11-- -DATA BUS IN BIT 03 
ASA '15-- -DATA BUS IN BIT 04 
J5A '14-- -DATA BUS IN BIT 05 
J5A '12-- -DATA BUS IN BIT 06 
J5A'l3-- -DATA BUS IN BIT 07 
J5B03-- -DATA BUS OUT BIT 00 
J5B()4-- -DATA BUS OUT BIT 01 
J5B05-- -DATA BOS OUT BIT 02 
J5B06-- -DATA BUS OUT BIT 03 
J5B07-- -DATA BUS OUT BIT 04 
J5B08-- -DATA BUS OUT BIT 05 
J5B09-- -DATA BUS OUT BIT 06 
JSB'IO-- -DATA BUS OUT BIT 07 
JSB'l 1-- -HEX F 
J5A04-- +LINE LATCH 00/04 
J5A05-- +LINE LATCH 01/05 
J5A06-- +LINE LATCH 02/06 
J5A()7-- +LINE LATCH 03/07 
J5B'l7-- -SENSE STROBE 

# JSA '16-- -153.6 KHZ 
# J5B20-- -1. 63 US EC. CLOCK 

J5A20-- -6.66 MSEC CLOCK 
# J5B02-- NOT USED 

# LINES J~RE NOT USED BY THIS ADAPT ER. 

F p 4 LINE COMMUNICATIONS ADAPTER I 

E.C. HISTOEY MACH. S 
c 

E. C. 375094 SERIES/1 4 
8 

IBM CORP. GSD 
DATE LAST E.C. 10 0 0 
16-07-79 375589 P.N. 6839766 
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FEATURE PROGRA:-IHABLE MULT! -LINE COMMUNICATIONS ADAPTER - 20% 

LATER LEVEL 
CARDS ONLY 

~ • EIA• (MAY BE ABOVE OR BELOW EIA GROUP) 
•TTY•E!A• 

MArtUFACTURiNG 
TEST POINTS-
N OT INSTALLED 
ON LATER LEVEL 
(ARDS 

.. ltOM' 1'80S2.2Z01 

~TTY·.)EIAo 

oTTYo EIA o 

oTTY•EIAo 
0 iTY 0 .l'IA) 

\' 
• E!AoTT'fo 

0 
0 

0 
0 

. 
0 . 

. 0 
0 . . . . 

LATER 

CARDS 

0 
EARLY 
CARDS 

·} LINE 1 

} 0 

LINE 2 

} 0 
LINE i 

} 
l.INEO 

0 0 0 ° 

LEVEL ~o 
mJLY ~. 

LEVEL~ 
ONLY 

0 L.!NS C 

,/· 

I 
• 0 '--1 ====~--: ~ ...... ··o .. 
0 0 
0 0 
• 0 .. 
• 0 
0 0 
0 • 

LINE sP.o:Ei.l R:.NGE SELECT L
0

0 LP L:o LP 
(ii}= ~00 TO 19,<:00 BITS/ SEC ~I 11,I H

0
! H

0
I 

L~ = 17.') TO !21)0 sr:S/SEC ,, LI:E~\UNE ~NE ~INE 1 

UTER LEVEL_} 
CARDS ONLY EARLY LEVEL 

CARDS ONLY 

_J_ 

SC 465 

EIA I TTY JUMPERS 
MUST BE INSTALLED AS A GROUP OF 6 (TTY) OR 7 (EIA) JUl'1PERS, 
EIA = RS212C/CCITT Y.24 
TTY:: CURRENT LOOP INTERFACE 

[: ILINH 
{: LINE 2 

-J 
.. 0 

r • 
lLINE I t: 

(. 
LINE 0 t: 

• RTS O ~ 

MODEM CONTROL JUMPERS 

lNSTALLED AS REQUIRED BY USER 
CONFIGURATION. IF JUMPER IS 

INSTALLED, IT UNCONDITIO~~AW' 

ACTIYA TES SIGNAL. 

o DTR Off 
• DCD G~ 
• RTS 
• DTR 
• DCD 
• RTS 
o -OTR 
o DCD 
o RTS 
o DTR 
o DCD 

c 

RTS = REQUEST TO SEND (TO MODEM) 

DTR =DATA TERMINAL READY (TO MODEM) 

DCD = DATA CARRIER DETECT (TO ADAPTER) 

NOTE : FOR DrRECT CONNECT APPLJCAiIQNS 
OR CIJRRENT LOOP APPLICATIONS 

INSTALL DCD,DTR AND RTS JUMPERS 

FOR EACH LINE IN USE 

EC HISTORY DRAWING TITLE 

llf MAR1q ;15oqi.t FEATURE PROGRAMH4BLE MULTI-LINE 

1'5AUG79 175589 MACH SERIES I 

14 SEP 79 H'574'3 PART NO ca1q101 

l'i MAYBI qB7%5 CLASSIFICATION 

I~fw{ j 

(OHM'S. 

CORP 

s 
c 
4 
b 
5 
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CONFIGURATION # I CONFIGURATION # 2 
4-WIRE, FC 20% SUPPLIES 20MA FOR BOTH LOOPS 4-WIRE, REMOTE CURRENT SOURCES SUPPLY 20MA/60t1A FOR BOTH LOOPS 

TX AO& TX A06 + REMOTE 
CURRENT 

A07 
N.C. 

CURRENT CURRENT 

i e 

SOURCE + SOURCE + A07 N.C. - SOURCE 

+ A04 RED XMIT -
XMTR RCVR 

A0'5 WHITE XMIT + + 

+ A04 
XMTR RCVR 

A0'5 + 

+ 804 
YELLOW RCV -

+ 804 
RCVR BLACK RCV + XMTR 

80'5 + 
RCVR XMTR 

BOS + 

RX BO& 
CURRENT 

SOURCE + 807 

RX SC& N.C. + REMOTE 
CURRENT CURRENT 

SOURCE + B07 N.C. - SOURCE 

DTR AOI DTR AO! 
DSR 801 DSR BOI 
RTS A03 RTS A03 

CTS BO"~ CTS B03 

FPMLC FC20% ~I O.~LE FC2061 (AS SHIPPED)~ I lERMINAL DEV-IC\ I FPMLC FC20% CABLE FC 2061 (MODIFIED) TERMINAL DEVICE 

CONFIGURATION # 4 CONFIGURATION # 5 
2 - WIRE, FC 20% SUPPLIES 20 MA FOR LOOP ?.-WIRE, REMOTE CURRENT SOURCE SUPPLIES 20MA/o0MA FOP. LOOP 

TX A06 
CURRENT 
SOURCE + A07 

+ A04 
Xi-iiR 

AOS 

+ B04 
RCVR 

805 

RX 906 
CURRENT 

SOURCE + 907 

DTR AOI 
DSR 801 
RTS A0'3 

CTS 803 

FPMLC FC 20% 

NOTES: 

N.C. 

N.C. 

XMTR 

CABLE FC 2061 (MODIFIED: i TERMINAL DEVICE I I 
~I fo '!O I • 

TX A06 
CURRENT 
SOURCE + A07 

+ A04 
XMIK 

AO<; 

+ 804 
RCVR 805 

RX 806 
CURRENT 
SOURCE + 807 

DTR AOI 
DS~ 801 
RTS A01 

CTS 803 

FP"'!LC FC20% 

l CONFIGURATlON #I REPRESENTS CABLr:: ASSEMBLY FC 2061 AS SHIPPED. OTHER CONFIGURATIONS ARE 
ACCOMPLISHE') BY REARRANGING FOUR WIRES AND TWO JUMPERS AT THE CABLE ASSEMBLY BERG CONNECTOR 

2 CONFIGURATION # l IS RECOMMHDED FOR LONGER CABLE RUNS AND/OR HIGHER .DATA RATES 
3 ECHO PLEX IS PROVIDED BY FC 20% AS A PROGRAMABLE OPTION 

N.C. + REMOTE 
CURRENT 

N.C. - SOURCE 

Hl..VK 
+ 

XMTR 
+ 

N.C. 

N.C. 

CABLE FC 2061 (MODIFIED) TERMINAL DEVICE 

SC470 

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

I 
TX A06 hl CURRENT 

SOURCE + A07 

I 
+ AO'+ 

I @ 
XMTR RCVR 

AO<; + 

+ 804 
RCVR XMTR 

B0'5 + 

RX 806 N.C. + REMOTE 
CURRENT CURRENT 
SOURCE + 807 N.C. - SOURCE 

DTR AOI 
DSR BOI 
RTS AOl 
CTS - 803 

1, FP!"ILC FC 20% CABLE FC2061 (MODIFIED) TERMINAL DEVICE 

...., 
EC HISTORY DRAWING TITLE 

27AUG79 l7'5')8q FPMLC CURRENT LOOP CONFIGURATION 
q97qoc; .. ACH 

PART NO 6841481:) 

lo CLASS1F"1C .... TION J 7-~ "J{ 
l t ,,.ti ,J CORP 



s 
F 
5 
0 
2 

DIWICI D I Z l If 'i • JU"PU MU"l(I 
ADDl[SS LOGIC 
SILICTIO•t-~~~-i-1~..-4 

JU"PU 

CMAH A 

DIYICU COUNT 

I DUIC( 2 DUI(( l DEVICE If DEVICE 

CO••£CTOR COIOl(CTOR CONNECTOR CONNECTOR 

I • i'IUNS JUMPER INSTALLED DEWICE I.D. WILL IE SET 
AYTO"ATICUl' OEPE!t!IHlll~ OM THE MY"IU OF FILES 

I
I CONNECTED• 

UP TO 2 rt LES - OUICI I .D. • ll D• 
l OR 11 FILES - DEYICE l.D. •HO• 

LISS SlGNIFIC.UT IIT (ALWAYS FORCED TO 0 AllD ts •or JU"PHAILU 
MOST Sl'•IFICAMT llT. JU"PH lllSTALLID • LOllCAL 0 

IOTISI 

I 

THI IASE ADDHSS IS ALWAYS DIYISllLE IY l. IF "01( TMAll Z FILES 
AH co••ECTED THI IAS[ ADDltESS "UST I[ DIVISllLI IY If 

l CAID JU"PUS AS SHOW• 
IAS[ ADDIESS • FD • 1111 0000 
IPL• FILI 0 PRl"ARY 
D[YlCI ID• 120•• 0011 0010 0000 0110 
COMFUiURATION EhTRIES FOi OPTIONS AS SHOWN 
-F01A 0000 0000 0000 0000 0000 0000 120• 
_,. 1l 0000 0000 0000 0000 0000 0000 120• 

-nu ooo'> 0000 0000 0000 0000 0000 120• 
-nu 0000 0000 0000 0000 0000 0000 no• [ 

IPL NOT SUPPORTED 

FILE I PU"AH 

FILE 0 SECONDARY 

FILE I SECONDARY 

FIU C Pltl"AltY AND 
FILE I SECONDARY 

P9111. A •P#A .. AA•W 

. Sf502 

CMART I 

IPL SELECTION 

t ........ v .... " ........ ". v 

EC HISTORY DRAWING TITLE 

11AUG11 111f•lfl CARD JU"P£15 

l FD1• n~n• MACH ltt6 J ATTACH"EMT 

~ART NO •11lll0 

c CLASSIFICATION 

!IBM l COR~ 

s 
F 
5 
0 
2 

.. 



4963 DED!ClTED CABL!S (TO FILE 0 & PILE ~ 

DOC BOARD 0.2) 
PIN lSS!GNMEN'l'S 

Fil,E Q BOA RD (A 1) 
Pnr ASSIGNMENTS 

83803--
83804-
e30gs-
B3B 8--
8'3809-
B38,0-
B3B, 2-
B3D03·• 
B3DOll-
B3D05-
B3D06-
B3D07-
B3D09-
B3D1 t)--
B3D1i-
B3D12-
B3B02-
B3D13-
B3B07-
B3B13-
B3D02-
B3D08--

-CNTRL SAMPLE PIL! t) 
-DU INTBPT PILE ~ 
•S!CTOR 0 
•NRZ DATA ,, 
•KISSING S!CTOP 0 
-WRITE DATA 0 
•IWTRPC D!GAT! FIL! ~ 
+WRITE GATE RTN ~ 
-DATA SELECT I'.' 

-PAST SYNC 0 
-RESET !RROR FIL! ~ 
·INDEX 0 
-READ 0 
+READ CLOCK 0 
-l~ITE 0 
+WRITE CLOCK r, 
·CABLE CONTINO!TY OUT 
•CABLE CONTINUITY IN 

GND 
GND 
GND 
GND 

A5B03 
&5804 
15805 
A5B08 
A5B09 
A5B,O 
A5B12 
l5D03 
A5DOQ 
A5D05 
15Dl'6 
A5D07 
"5D09 
l5DH' 
ASD11 
A5D12 
A5B02 
A5D1'3 
A5B07 
A5BB 
15D02 
ASDOA. 

DOC BOARD (A2l 
PIN lSSIGNMEN'rS 

FIL! 1 BOARD (A1) 
PIN ASSIGNM'°NTS 

B4B03-• 
B4B04-
B4B05--
84808--
84809·• 
B4B10--
84B,2--
811D03·
B4 D04-
B4D05- ... 
BllD06-
B4D07-
B4D09-
Blf D1C-· 
B4D11-· 
B4D12-
B4M2-
B4D,3•• 
B4BO.,-· 
B4B,3-
B4D02-
B4D08--

•CNTRL SAMPLE FILE i 
-DU INTRPT PILE 1 
•SECTOR 1 
•NRZ DA TA 1 
•KISSING SECTOR 1 
•WRITE DATA 1 
+INTBFC D!GAT! FIL! i 
+WRITE GATE RTN 1 
•DATA SELECT 1 
•FAST SYWC 1 
·RESET ERROR FILE 1 
•IND!X 1 
·BEAD 1 
+READ CLOCK 1 
•WPITE 1 
+WRITE CLOC~ '1 
-CABLE CONTINUITY OUT 
•CABLE CONTINUITY IN 

GND 
GND 
GND 
GND 

83 CONNECTS THRO CABLE TO 15 DU 
BQ CONNECTS THRO CABLE TO AS DU 
(IP EXISTING) 

_____ ... ___ ______ .,. __ 
---------

t I B3 

' 
1 

BQ 

--------- -- ... ----·---- ------------------ ----··---- ____ .. ____ 

I ' I I 
--------- -----·-91-- ----------

11 

ii 

A5B03 
A5H04 
A5B05 

· A5B08 
A5B09 
15B1(1 
A5B12 
15003 
l5DOQ 
A 5 D(' 5 
A5D06 
A5D07 
A5Dt'9 
A5D10 
A5D11 
A5D12 
A5B02 
ASDn 
A5B07 
A5B13 
A5D02 
~5D08 

BOARD PILE 0 
BOARD PILE 1 

---------

' 
l 

--------· --------· 1 
------------------------.. -- ---------------------··---------------

DUC BOARD (A 21 

-- ---- --~- --~---- --------.--------·- ... ----··--- ----.--- --- --
A5B02 TIED TO A5D13 ON BOAFD 

1 ' 
I I I I AS 

DU BOARD (A 1) 

4963 t1!DICATED CABLES 
-----------~--------------

I 
' 

I SE? 4963 TH!ORT DIAGqAMS l 
MANUAL FO~ DA~l PLOW 

!.C RISTOP1' 
(\8-h-78 3'74911'7 

Pl~CH. 

4963 

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

I~ 
' 5 
!~ 

IBP! CORP. GSD I 
DATE LIST E. C. 0 I) f'.' 
02-01•79 375351 P.N. 6837771 t 

------------------------~-------·-



4963 DEDICATED CABLES (TO FILE 2 & PILE 3) 

DUC BOARD (A2\ 
PIN ASSIGNMENTS 

A4M3-
A4B04-
UB05-
A4B08-
A4B09-
A.4BiO-
A4B12-
A4D03-
Arrnoii-
A4 D05-
A4D06-
A4 D07-
A 4 D09- -
A4D10-
A4Di i-
A4D12-
A4B02-
A4Di3-
A4B07·
A4B13-
A4D02-
A.4008--

DUC BOARD (A.2l 
PIN ASSIGNP!EN'rS 

A3E03-
A3B04-
A3EOS-
A 3B08-
A3M9-oaio-
A 3B, 2•• 
A3D03-
A3D04-· 
UD05-
A~D06-
A3D07-
;a. 3D09-· 
A3Di0-
l\3Di i-
A3Di2--
B~~~:: 
A3B07•• 
A3M 3-
A3D02-· 
:t.3DOB--

-CNTRL SA"PLE FILE 2 
-DU !NTRPT PILE 2 
•S!CTOF! 2 
"NRZ DATA 2 
-MISSING SECTOF 2 
-WRITE DAT~ 2 
+INTRPC DEGATE FIL! 2 
+WFITE GATE RTN 2 
-DATA SELECT 2 
-PAST SYNC 2 
-RESET ERFOR FILE 2 
-INDEX 2 
-n::a. D 2 
"~EAD CLOCIK 2 
-WFITE 2 
+WRITE CLOCK 2 
-CABLE CONTINUITY IN 
•CABLE CONTINUITY OUT 

GND 
GND 
GND 
GND 

-CNTRL SA~PLE PILE 3 
-DU INTRPT FILE 3 
-SECTOR 3 
+NR'l DATA 3 
-MISSING SECTOF 3 
-WRITE D'-TJ\ 3 
+INTRFC DEGATE FILE 3 
+WPITE GAT! RTN 3 
-DATA SELECT 3 
-nsT SYNC 3 
-RESET ERROR FILE 3 
-!NDEX 3 
-READ 3 
+READ CLOCK 3 
-WRITE 3 
HJPITF. CLOCK 3 
-CABLE CONTINUITY IN 
-CABLE CONTINUITY OUT 

GND 
GND 
GND 
GND 

PILE 2 BOARD fA.1) 
PIN ASSIGNlH~N'l'S 

A5B03 
l5BOU 
ASBOS 
ASBO~ 
l5B09 
A5BHl 
A5B12 
l5D03 
15004 
A5D05 
l5D06 
15007 
A5D09 
A5Dio 
ASDi, 
ASD.,2 
A5B02 
A5Din 
A5fl07 
A5B13 
A5D02 
A.SD<'.'~ 

FI'LE 3 BOARD CA i) 
PI'll A SS IGN MEN'I'S 

A5B03 
A5Bl"Q 
A5B05 
A5B08 
ASB09 
ASB,0 
ASB,2 
A5D03 
A5D04 
A5D1"5 
A5D06 
A5D0"7 
A5DOq 
ASDiO 
J.SM i 
ASD, 2 
A5B02 
A5Di3 
~5B07 
ASBB 
J.5D02 
ASDOe 

A4 CONNECTS THRO CABLE TO AS DU BOARD PILE 2 
(IF EXISTING) 
A3 CONNECTS THRU C~BLE TO AS DU BOARD FILE 3 
(IF EXISTING) 

--------- ---··----- ---- ---- .. ---------
I I 

' 
1 1 1 

---------- ---··----- --------·· ------------------ .......... ~--- --------·· .... --------

' 
1 

1\ 3 l 1 
A.4 

' 
I 

----------
........ _____ --------·· ---------

nuc BOA RD {~ 2) 

~5B02 TIED TO A5D13 ON BOARD 

l i I I 

nu BOUW (A,, 

q963 DEDICATED CABLES 

' SFE 4963 TH~ORY DIAGRAMS I I MANUAL FOR DATA FLOW 
~~~~,~~~T0~,4947 ~ACR. ' 

COPYRIGHT IB~ COFP 1976 

4963 5 
'0 '4 
' 1 D•TE IB~ CORP. GSD lo 

" tAST E. C. ') 0 
t {'2-01-7~ ]75351 P.N. 6837772 ' 

..., -- ---•oa• ................ ------ ~-.---,.. -••-•• 



ouc 
PlN 

4963 CHAIN CABLE 

BO AFD ~~2~ 
ASSIGN EN S 

PilE 0 BOA'RD ~A1) 
PHI ASSIGNMF.N S 

I 

l 
1 
J 

l 

B2B~2-- •DU T~G BUS BIT n ~3B(l2 
B2M3-• -DU TAG BOS BI"' , A3B03 
B2B04-- -DU TAG BUS nrT 2 A 3Bf'll.J 
B2B05-- -nu TAG BUS BIT p A3B05 
B2B06·- NOT USED A3B06 
R2'A07-- +5 VOLTS FOF TERM CD A3!30"7 
B2B08-- +5 VOLTS FOR TERM CD A'3BOR 
B2BO<l-- +5 VOLTS FOF "'E'R!1 en A3Bl'.'9 
B2B10-- NO'!' TJS'ED A'3B 10 
B~B11-- NOT USED 1\3B11 
B B12-- -CONTROL S~MPLF FCVD A3B12 
B2B13-- -CABLE CONT!NUI~Y IN A3B13 
B2DC'2-- -CABLE CONTINUITY OUT A3D02 
B2n03-- NOT USE!> ~.301'.'3 
A2DOU-- -MC DATA BUS R!T n A 3 DO !l 
B2D05-- -MC DATA BUS B!T , nnoc; 
B2M6-- -MC DAT A BHS B!'!' 2 A3D06 
B2Dl)7-- -MC DATA EUS BIT 3 A 1nn1 
B2D00-- GND A '3Df'I~ 
B2D09-- •MC DATA BUS BIT 4 A3D09 
B2D10-- -MC DATA BUS Bl'!' 5 A3D10 
B2D11-- -MC DATA BUS BIT 6 A3D11 
B2D12-- -MC DATA BUS BI'!' 7 A3D12 
B2D13-- -MC DATA BUS BIT p A3D13 

_. ................................... _. _____________ , ________________ _ 

B2 CONNECTS THRU CABLE TO A3 DU BO~RD PILE ~ 

• 

--------- --- .. ----- -------·- ---------B2 I 1 I 
--------- _,.._··----- --------- -·--·-------------

..... ______ .. ,-------- ---------l l 
' ' --------- ..... j ......... --------- ---------

DUC BOA RD (~ 2} 

----~-------------------------·-----------------------
~4 CONNECTS THFU C~BLE TO ~3 DU BO~FD FIL¥. 1 
(IF EXISTING) AND SO ON FOR NEXT SEQUENTIAt Fitf.S 

IN THE L~ST FIL! OP TH! CH~IN ~ ~EPMIN~TOR C~FD 
IS PLUGED INTO POSITION A4 
LIN! NAMES OF POSITION A4 ~PF TH! S~ME AS ~HOS~ 
OF POSITION A 3 ANn ~'RE THE SAME f'OR Alt PIL~S 

IN ~Lt FILE BOARDS THEFE IS ~ SHORT CIRCUI~ 
BETWEEN A3D02 AND AUD~2 AND BETWEEN A3B13 ANO 
A4Bi3 FOP CABLE CON"'INUITY LINK 
--------- ---------- --------- --------l J A3 J 1 ~u 1 I 

---------~------~--------------------·-----------------
DU BOA PD ~ 1 (FILE t)) 

---- •c-.•- ---·----- ....... ---- ---------

4963 CHAIN C~BL! -- ... ·--· ... ,_ __ ---- -.. ---. .. ·-·--
I SFE 496~ TH!O~! DIAGRAP!S I 

M~NUAL FOR DATA PLOW 

---~-~--~-----------------

!.C. HISTORY 
08-17-78 37Ei947 

P!~CH. 

ll963 

I u I g. 
I DATE 

!BP! CORP. GSD I 
LAST E,C. •O 
37c;351 P.N. 6837173 ' 

COPYRIGHT IBM CORP ,q76 
' 02-01-1q 

0 0 



4963 ouc BOAPD (A 2) crntE POSITIONS A'~ ,, B5 TO CARD 12C2 

DOC BOARD (A2~ CABLE POSITIONS DU•: CARD l2C2 
~5, B5 PIN AS IGN~ENTS PI 'If ASSIGNP!ENTS 

sssn2-- -FIL! DATA BUS BIT 00 1:21'108-
B5B03-- -FILE DlT A BUS lBIT (', i:2rrnq-
B5R04-- -FILE DATA BUS BIT C' 2 1:21'1, o-
B5Bl)5-- •FILE DAT~ BUS BIT 03 1:21'1,, _ 
B5B06-- -FILE DATA BUS BIT (' 4 1:21'112-
BSBO~-- -FILE DATA BUS BIT ,, 5 C2r-113-
B5B09-• -FILE DATA BUS BIT 06 1:2so2-
eseio-- -FTL! DATA BUS lBIT 01 C2S('3-
B5B,,-- -FILE DATA BUS BIT PO i:2s, 2-
B5Dl)3-- -FIL! DATA BUS BIT 08 C2S04-
esnou-- -FILE nA·n BUS BIT 1"9 1:2sos-
B5D05-- -FILE DATA BUS BIT 1" 1:2s 06-
B5Dt'6-- -FILE DATA BUS BIT 11 1:2 501-
sson1-- -?ILE DAT! BUS BI'l' i2 1:2sl"e-
B5009-· -FILE DATA BUS BIT 13 C2S09-
B5D10•• •FILE DATA BUS BIT 14 l:'.2510-
B5D11-- -FILE DA~! BUS BIT 15 1:2s 1, -
B5D~2-- ·'FILE DATA BTJS BIT P1 i::2s1~-
A'3E11-- -INTRP'C PARITY CHECK 1:2pi, _ 
A5DC3-- -FILE TAG C C2U04-
A5DOU-- -FILF. TAG , 1:2uos-
A5Dr'15-- - FIL! "'AG 2 C2U06-
A5D06-- -PILE TAG 3 1:2uo., _ 
A5D12-- -FILE TAG P C2U i g-
A5B05-- -AKN REQ OUT 1:2JO -
ASBCl"-· -STPOBE IN 1:2J ,,., _ 
ASB09-- •RE~UEST IN 1:2J 1, _ 
A5D n-- -PA AKEET POF 1::2!'!02-
A5B03-- -SYSTEM PESET :2P!03-
~5BOU-- -RE~UEST OUT 1C2J 13-
A5Bl'6-- -ST OBE OUT i:2Ji2-
A~B10-- -AKN FEQ IN POWERED C2J05-
A5B12-- •SYSTEP! PWR ON FST iC2f'!l"6,C2D13-
A5D07-- -FILE TAG 4 1:2U1"9-
15009-- -FILE TAG 5 ie2u·10-
P.5D10-- -FILE TAG 6 'C2U 11-
A5D11-· -PYLE TAG 7 1:2012-
B5Dt'2-- GND 
B5Dr)R-- GND 
B5B07-- GND 
B5Bn-- GND 
A5D02-- GND 
A5DOA-- GND 
!5B07-- GND 
A5B 13-- GND 
B5D13-- ·!Pt 4NOT USFD~ C2D12-
A5B02-- BUF S fl!ODE (N •r USED) C2UO 2• 

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

~~------~~~~~-~~~~~~:~~-~:~~~--------------------------1 
C2 (CHANNEL INTERFACE CARD) I 
-------------------------------------------------------, --------- ---------- --------- ---;;---- ~ 

, A5 

DOC (A2) 'BOAFD (CARD S!DF VIEW) 

-----~----·----------------------
4963 DOC BOAFD PINS 

' S!E U963 ~HEOFY D!AGRAl15 I !'!~CH. 

4963 11 MANUAL FOR DATA FLOW I 
I I 

i 

' n 
'0 ,6 

COPYRIGHT IBP! CORP 1q~6 
!B!'! CORP. GSD t

0 LAST E. C. I 
375351 P. N. 6B3177Lt I 



4963 DUC BOARD (A2) CABLE POSITIONS B2,H3,B4,A3,A4 TO CARD C2 

DOC BO~FD (A2) CABLE POSITIONS 
B2,B3,B4,A3,A~ PIN lSSIGWMENTS 

B2B02-- -nu TAG BUS BIT ~ 
B2B03-- -DU TAG BUS BIT , 
B2Bn4-- ·DU TAG BUS BIT 2 
B2B05-- •DU T~G BUS BIT P 
B2B12-- -CNTRL SAMPLE FCVD 
B2D04-- -MC DATA BUS B!T 0 
B2D05-- -"C DATA BUS BIT 1 
B2D06-- -MC DATA BUS BI~ 2 
B2D07-- 0 MC DATA BUS BIT 3 
B2DO~-- ·MC DATA BUS BIT 4 
B2D10-- -MC PATA BUS BIT 5 
B2D11-· -MC DATA BUS BIT 6 
B2D12-- -MC DATA BUS BIT 7 
B2D13-- -MC DATA BUS BIT P 
B3B03-~ ·CNTRL S~MPLE f!LE ~ 
B3B04-- -DU INTFPT FILE 0 
B3B12-· •INTRFC DEGATE PILF ~ 
B3D~6-- -R~SET ERROR FILE ~ 
B4B03-- -CNTRL SAMPLE F!LE 1 
B4B04•• •DU INTRPT FitE 1 
B4B12-- +!NTRFC DEGATE FILE 1 
B4D06-- •RESET ERROF PIL~ 1 
A4B03•• •CNTRL SAMPLE FILE 2 
A4B04-- -DU INTRPT FILE 2 
A4B12-- •INTRFC DEGATE FILF 2 
A4D06•• •FESET ERFOF FitE 2 
13803-- -CNTRL SAMPLE FILE 3 
A3B04-- -nu INTRPT FIL~ 3 
l3Bi2-- +!NTRFC DEGATE F!LE 3 
A3D06-- •RESET ERROF P!LE 3 
D4B07-· +PLA CLOCK 

GROUND FOR CAFD ON BOARD 
C2BOe 

CABLE CONTINUITY LIN~ 
DUC BOARD 02) 
PIN ASSIGNMENTS 

B2D02-- GND 
B~B13-- CHUN CABLE 
B B02-- DEDIC.CABLE 
B3D 13·• DEDIC.CABLE 
B4B02·· DE·OIC. ClBLE 
B4D13-- DEDIC.CABLE 
A4D13-- DEDIC.CABLE 
A4B02-· DEDIC. CABLE 
A3D13-- DEDIC.CABLE 
A3B02-- DED!C.CABLE 

CONT. 
FILE Cl 
FILE 0 
FILE 1 
l"ItE 1 
FILE ?. 
P!tE 2 
P.'IJ .. E 3 
FIT.E 3 

CONT. 
CONT. 
CONT. 
CONT. 
CONT. 
CON'r. 
CONT. 
CONT. 

nuc CARD A2C2 
. ~IN ASSIGNMENTS 

c2sio-
c2ao9-
C2B12-
C2B13-
C2P04-
C2J07• 
C2G07-
C2G08-
C2G09-
C2G 10-
C2J09-
C2G,2-
C2G13-
C2G05-
C2J02-
C2P02-
C2G01-
C2P 12· 
C2G02-
C2D1~-
C2B07-
C2P13-
C2J04-
C2P05-
C2P,,7-
C2fll "5-
C2G04-
C2P06-
C2P09-
C2!10 4-
C2B08-

DIJC BOA RD f A2\ 
p:rn lSSIGNl'!FN'l'S 

B3B02-

B4B02, A2D02-

A4D13,A2D03-

A3D13,A2D04-

C2~07,A2B02,A2B03, 
A2B04-

DUC BOARD (A2) CABLE CONT!NU!T'f JUMP'F.FS 

DEPENDING ON THE NUMBER OF FILES CONNECTED ~ JnMPEF 
PIUST BE !NSTALLED ON TRE DUC BOAFD (A'2) P'ER THE 
FOLLOWING TABLE 
-~------------ __ ._. __ ._ __ ....... ___ .. ____ ------------------------

~~~~~=~!~~!I ~!~~~:~:~~~~I~~~~~=~~~~~-

. ~=~~~~~~~~~~~~~i~: ::::~~~::::l::::~~~::::I::::~~:::::: 
~-!!~!'~-:~!!~:;~~- ____ !N~O----- ----~N00--··---1----N!E0-~-----
4 FILES CONNECTED ------------------ ----------- ___________ , ____________ , 

--------·----------------------------------------------
D2 (FILE INTEFP~CF CAFD) 

C2 (CHANNEL I~TERF~CE CAFD) 

B2 B3 BU 

DOC BOJ.RD ~ i (CHrn SIDE VIEW) 

l SE! 4963 THEORY DIAG~AMS I 
MiNUAL FOP DATA FLOW 

COPYRIGH~ !BPI COF~ 19~6 

4953 DUC BOARD PINS 

PIACH. 

U963 

IB!-! CORP. GSD 
LAS"' E. C. 
37535, P.N. 6837775 

s 
p 
5 
('I ., 

Io o o 
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4963 DUC BOARD (A2> CABLE POSITIONS B3,B4,A3,A4,TO CARD 02 

DUC BOARD CA2) CABLE POSITIONS 
B3,B4,A3,A4 PIN ASSIGNMENTS 

B3B05-- -SECTOR 0 
B3B08-- +NRZ DATA 0 
B3B09-- -MISSING SECTOR 0 
B3Bl0-- -WRITE DATA 0 
83003-- +WRITE GATE RTN 0 
63004-- -DATA SELECT 0 
B3005~- -FAST SYNC 0 
83007-- -INOEX 0 
83009-- -READ 0 
83010-- +READ CLOCK 0 
83011-- -WRITE 0 
83Dl2-- +WRITE CLOCK 0 
84805-- -SECTOR 1 
84608-- +NRZ DATA 1 
B4B09-- -MISSING SECTOR 1 
B4Bl0-- -WRITE DATA 1 
84003-- +WRITE GATE RTN 1 
84004-- -DATA SELECT 1 
84005-- -FAST SYNC l 
84D07-- -INDEX 1 
84D09-- -READ 1 
84010-- +READ CLOCK 1 
B4D11-- -WRITE 1 
840 2-- +WRITE CLOCK 1 
A4B05-- -SECTOR 2 
A4B08-- +NRZ DATA 2 
A4B09-- -HISSING SECTOR 2 
A4Bl0-- -WRITE DATA 2 
A4003-- +WRITE GATE RTN 2 
A4004-- -DATA SELECT 2 
A4005-- -FAST SYNC 2 
A4007-- -INDEX 2 
A4D09-- -READ 2 
A4Dl0-- +READ CLOCK 2 
A4Dll-- -WRITE 2 
A4Dl2-- +WRITE CLOCK 2 
A3805-- -SECTOR 3 
A3B08-- +NRZ DATA 3 
A3809-- -MISSING SECTOR 3 
A3010-- -WRITE DATA 3 
A3003-- +WRITE GATE RTN 3 
A3004-- -DATA SELECT 3 
A3005-- -FAST SYNC 3 
A3D07-- -nmEX 3 
A3009-- -READ 3 
A3Dl0-- +REAO CLOCK 3 
A3Dll-- -WRITE 3 
A3012-- +WRITE CLOCK 3 
A5013-- -PARAKEET POR 
CARD PINS TIED TOGETHER ON BOARD FOR 
02509-- +CLOCK 2 TP 
02505-- +T6 CLOCK TP 
D2M08-- +WRITE SELECT TP 
02Sl0-- +BIT RING 8 TP 
PINS ON CARD TIED TO GROUND AT BOtARD 
02Mll,Ml2,P04,Pl0,Pll,Pl2,U04,U05 

02 <FILE INTERFACE CARD> 

C2 CCHANNEL INTERFACE CARD) 

83 B4 

A3 A4 

DUC CARD A202 
PIN ASSIGNMENTS 

D2J07-
D2P05-
D2012-
02P02-
02J02-
02007-
02005-
02J05-
02D02-
D2J 12-
02010-
D2Jl0-
02J09-
02P06-
02Dl3-
D2S02-
02J04-
0200 9-
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a] CHIP 2 IS WIRED IN A SIMILAR MANNER TO CHIP I 
HEAD 11 IS NOT FITTED IF AN UNSAFE CONDITION IS 

DETECTED LOGIC CIRCUITS FORCE SELECTION OF HEAD 11 
TO AVOID OVERWRITING DATA TRACKS 

HEAD 0 NOT FITTED IF FIXED HE~DS ARE INCLUDED IN OE. 
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00100 '+ 0 I a 0 0 0 0 

00101 5 0 I 0 0 0 I 0 
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10101 FH5 0 0 0 0 I I 0 

10110 FH& 0 0 0 0 I 0 I 

10111 FH7 0 0 0 0 I I I 

11000 0 0 0 0 0 0 0 

11001 !) 0 0 0 0 I 0 

11010 0 0 0 0 0 0 I 

110 II INVALID 0 0 0 0 0 I I 

11100 t CODES 0 0 0 0 0 0 0 

I I IOI 0 c 0 0 0 I 0 

II 110 0 0 0 0 0 0 I 

11111 0 0 0 0 0 l I J 

EC HIS10RY DRAWING TITLE 

ZOFE&1<l 375151 HEAD SELECTION DU CABLC: 

I ! MAR 80 111i;6&2 MACI' t+q&1 

PART NO &839719 

(o CLASSIF;CATION T 
I l IBM CORP 

s 
F 
5 
2 
7 



s 
F 
5 
'3 
0 

THE FOUJ)wlNG SE()JENCE CHARTS ARE FOR REFERENCE 
ONLY AND TIMINGS ARE APPROXIMATE 

INITIATE IPL 

SYSTEM RESET 

IPL 

Ol:LE STEAL 
TRANSFER 

IPL 

O'CLE STEAL 
TRANSFER 

lNITIAL PROGRAM LOAD 

M-{_;'-"_sE_c __ ~ 
__ ___,, '~ 

.J.. ~ 1-
--------SUC-CE-S~SFUL END ......,,. __ 

PROC.ESSOR INITIATED 

I~ c;usEc 

-.out-• •llO• 7901JJJOI ALD OllA••JtG P'GaMAT ....... oc .. orM ...... T .,. .tl9CM 

PAOCESSOR--..fTTACHMENT CARD 

I R>LL I CYCLE STEAL I POLL 
START !CAPTURE I OUTPUT I CAPTURE 

I I I I 

CYCLE STEAL 

INPUT 

<J--i. - ADDRESS BUS ( 17) 
BIT lb OFF INDICATES CYQE STEAL 10 00 
FIDI STORAGE TO THE 1/0 DEVICE 

~~l>----+---' 
I . I I I I 

I 
DATA BUS 
DATA BUS CONTAINS THE DEVICE CONTRQ I I 
BLOCK CDCB) ADORES<; DURING A STARr COMMAND I I I 
ADDRESS GATE ~~ 

' I I I 
-t> 

ADDRESS GATE RETURN ~?r 1 4 
I I I 

CONDITION CODE IN ~1-I __ I _ __, 
SIGNALS THE KEY DURING Cl"CLE ST 1 I ii 
TRANSFER 

-{) DATA STROBE 
USED BY DE'v!CE TO REGISTER Tl-E: DATA 
ON OUTBOUND TRANSFER 

<}- CYQE STEAL REQUEST 
USED BY 1/0 DEVICE TO RDUE5T AN INTERVAL 
OR ACCESS TO STORAGE RESOURCES 

-{) POLL IDENTIFIER 
IDENTIFY lllATuR£ OF POLL 

--£> Pa...L 
!S {A~J~O 2't FIRS~ D~~!C[ ID ~[ IT 
WITH REQUEST IN RAISED 

<}- rot.L RETURN 
SENT BY I/O DEVICE TO SIG'1AL A ~L 
CAPTURE HAS BEEN TAKEN 

--{> SEIMCE GATE 
INDICATES BEGIN TRANSFER TO THE DEVICE 

<}- SERVICE GATE RETURN 
SIGNALS RECOGNITION OF SER'llCE GATE 

<J- OUTPUT/INPUT INDICATOR 
OFF OUTPUT FROM STORAGE 
ON INPUT TO STORAGE 

I I 

'--11---+-+-;._,;,-+--+-<i----'\ • 

',.._._;'+-+-+-+-/· ~ 
I I 

, 

I I 

-{> C.S. STAT~'S BJS 
SIGNALS THE DEVICE OF ANY ERRORS THE 
CHANNEL HAS DETECTED 

I r---
--------+---71 __ _, ~ 

I+-< ZO SEC --..-1 

I ,--h 
~<ZOSEC ~ ..__ __ _ 

-t> POLL PROPAGATE 
IF REQ'.JEST IS NOT ON 

<}- REQUEST IN BJS 
~E OF lb LINES ON FOR INTERRUPT 
REGLEST 

T 

EC HISTORY 

ZOFtB7'1 175151 

c 

DRAWING TITLE 

OPC ANO CYCLE STEAL SEQ 

MACH '-+%1 

PART NO t,Hq6~1 

CLASSIFICATION ~~~~ 

l J.!5tr1 

SF'5"30 

CORP 

l 
I 

s 
F 
5 
'3 
0 



z 
0 .... 
!c 
J:: 

~ 
~ 
z .... 
z ... 
a. 

It: 
0 
~ 

!:? 
~ 
~ 
Ill 

LU .., 
Ill 

s 
F 
5 

' I 

..J 
IA.I 
z 
z 
< x 
v 

0 ..... 

VI 
VI 
!'! 
0 
It: 
IL 

STATUS BUS (0-1) 
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R_E_S....,ET-__ ...,.r--
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WRIT£ COMTAOllER 

+DISK DRIVE SELECT O, I 

- DATA SELECT 

- CONTROLLER DATA BUS 0- 7 

- DISK DRIVE INTERRUPT 0 - l 
- CONTROL SAMPLE 0 - 1 

+INTERFACE DEGATE 0 - 1 

- ERROR RESET 0-1 
- DISK DRIVE CABLE CONTINUITY 

- DISK DRIVE CONTROL SAMPLE 
iiHt:ivEiJ 

-DISK DRIVE TAG BUS 0-2 • P 

-DISK DRJYE DATA BUS 0-7, P 

+TAG 0-7 

- DATA BUS 0-lr;, Pl • P2 

! T - CLOCKS 

+CONTROLLER CLOCK 

- BUFFER STORAGE CLOCK 

DRAWING TITLE 

NEL INTERFACE CARO(A2C2) 

961 

PART NO 

CLASS IF ICATION 

IBit-t CORP 

s 
F 
5 
'3 
4 



s 
F 
5 
1 
5 

LINE NAHE 

+ TAG 0 

I 

2 

1 

'+ 
c; 
6 
7 

- CONTROLLER DATA Bi.JS BIT 0 

I 
2 
1 .. 
c; 
6 
7 

- DATA BUS BIT 0 

I 
2 

l 

" c; 

6 
7 

8 
q 
10 • 
II 
12 

11 

I'+ 

15 

Pl (0-7) 

P2 (8-15) 

+DISK DRIVE SELECT BIT 0 
I 

-DATA SELECT 

-REGISTER ADDRESS I 

2 

'+ 
8 

-REGISTER ACCESS 

-WRITE CONTROLLER 

PIN 

AZ-DZ XZ'+ 

X25 

XZ& 

X28 
xzq 
no 
Xl2 

Bl 

Y2l 

YZ'+ 
vzc; 
YZ& 

Y28 
yzq 
no 
nz 

zoc; 
ZO& 
Z07 
zoq 
Ziil 

Z II 

Z12 

Zll 

Z22 
Z2l 

ZZ'+ 

Z25 

ZZ& 

Z28 • 
zzq 
no 
Z02 

ZOl 

WO& 

W07 

woq 

xoc; 
XO& 

IC22 

X21 

XII 

V22 

_l_ 

LINE NAHE 

+GATE DATA FROH SYSTEH 

- GATE DATA TO SYSTE11 

+STROBE OUT 

- GATE CAB STEP 

+CHANNEL REQUEST 

- BUFFER STORE REQUEST FROH CONTROLLER 
-BUFFER STORAGE CLOCK 

+BUFFER STORAGE RES~T 

+PEP.HIT BURST HOOE 

- CHANNEL CYCLE 

+CAB CARRY 
-CAB CARRY HINUS I 

+CONTROLLER CYCLE 

+TO 

+TO 

+Tl 

+T2 

+Tit 

-Ti; 

+T7 

+T~ 

+OSCILLATOR INPUT 

+OSCILLATOR OUTPUT 
-CONTROLLER WRAP 

-CONTROLLER WR AP 

+EXTERNAL RESET 

-CONTROL STORAGE PARITY CHECK 

-HIGH BUFFER ADDRESS BIT 

-C"4ANNEL OR CONTROLLER PARITY CHECK 

+DIAGNOSTIC DATA 

+DIAGNOSTIC LATCH I 

2 

1 

+SCAN DATA 

-LEFTHOST BYTE 

T 

PIN 

A2-D2 voe; 
Y07 

voq 

wzq 
XO'l 

xn 
Hl 

YO& 

Wl1 

WIO 
xoq 
ICIO 

wn 
W12 

Yl'l 

X02 

\fl'l 

W12 

W28 
y II 
W'lO 

WOl 

W21 
woe; 
W22 

W2& 

W02 

XIZ 

YO'l 

Z'l2 
Yl2 

Zl1 

Y02 

X07 

YIO 

EC HISTORY 

20FE87CJ H5HI 

c 

DRAWING TITLE 

CAP- CHANNEL FILE INTF TOP CARD 

MACH 't9&l CONNECTORS 

PART NO b819b58 

CLASSIFICATION I"!!'l!:.,...fl 
l .tlin CORP 

s 
F 
5 
1 
5 



* + TAG BUS OUT 

* + REQUEST OUT 

* + AKN REQUEST OUT 

* + ATTACH 1/0 DATA BUS OUT 

* +STROBE OUT 

* +TAG BUS IN 

* + REQUEST IN 

COHHAND HOOE - WRITE 

250ns 

HIGH SPEED DATA MODE-WRITE 

* +ATTACH I/O DATA BUS OUT 
'30CllsMIN ~ * + AKN REQUEST IN 

* +STROBE OUT 

+VO DATA REG FULL LATCH 

+LOAD AfTACH DATA REG 

+RESET CS DATA REG FULL LATCH 

+CS DATA REG FULL LATCH 

+CS SEQUENCE 

+ S/I DATA STROBE 

* ATIACHMENT INTERFACE LINE 

* +TAG BUS OUT 

* +REQUEST OUT 

* + AKN REQUEST OUT 

* +ATTACH 1/0 DATA BUS IN 

* +STROBE IN 

* +TAG BUS IN 

* +REQUEST IN 

* +ATTACH DATA BUS IN 

* +AKN REQUEST IN 

* +STROBE IN 

+I/O DATA REG FULL LATCH 

COHHAND MOOE READ 

• le;On'!)MIN 

IOOn~ MIN •I ~ 
~ 

200n~ 

HIGH SPE:ED DAiA MODE - R~AD 

__J 150~ MIN .,1 ~ 
I 
I 
I 

200n'5 

+SET CS DATA REG FULL LATCH -------

+LOAD CS DATA REG 

+CS DATA REG FULL LATCH 

+CS SEQUENCE 

+SERVICE GATE RTN 

+S/1 DATA STROBE 

...-125 ns 

200 ns=:'fl .... __ 

EC HISTORY DRAWING TITLE 

SF5'3b 

ZOHB79 175151 ATTACHMENT TO CAP TIMINGS 
MACH 4qf> '3 s s 

F F 
PART NO b8'39b5i.+ 5 s 

c CLASSIFICATION 

IB?ji I CORP ' 1 b b 



s 
F 
5 
3 
7 

BASE 
FILE 
"0" 

LOCATION 
BOARD SOCKET~ 

I 
EXPANSION I 

"I" I 
I 
; 

ATTACHMENT ~ 10 { w 
CARO u--- --, 

(,\3) 

! 
I 
I 

-- ----- __J 

EXPANSION 

"2" 

--·-------, 

EXPANSION 
11311 

NOTE: 

ITJ TERMINATOR CARO PH 58&13"i 3 PLUGS i.NTO 
POSITION A'+ OF DU BOARD (Al) OF LAST FILE 

el0-0•11·0 MltO• ?aQS'IZl.01 AUii D•il.WIHG P'OaW.A.T &•T•OCLOTM ....... 

I 

~ FLAT CABLE CABLE USED ON l 
P/N TYPE (REF> 

A lt1+1170q SEQ 001 580242") 41tllH7 

~ 4411709 SEQ 002 58C21f25 lf411H7 

B 41+11710 SEQ 001 ">802425 lflfllH7 

~ lflf11710 SEQ 002 5802225 lf411397 
( lflfll711 58021f25 lflfll399 
D lflfll711+ 580222"> 'i'i11H9 
E lflfll712 "i8021f25 lflflllfOO 
F 4If11715 5802225 lflflll.fOO 
G l.flfll713 llj8021f25 lflflllfOI 
H If If 1171& 5802225 lflf11401 

5802425-20 SIG (If GN0-08,02,87,813) 
\ 

5802225-20 SIG(! GHD-08) 

EC HISTORY 

20FEB79 37ii;3ii;1 

c 
. 

DRAWmG TITLE 

CABLING OF DU'S 

MACH Lt9b1 
PART NO '>839b'i'i 
CLASSIFICATION 

IBM T .. 

SF537 

CORP 

s 
F 
5 
l 
7 



FAN T ER Ml NAl lllOCK (TB 12 l -\ 

{"""THERMAL SWITCH 

; r COMMON ADAPTER c CA) GATE 

'· \ II C.A. CARDS 
FILE INTERFACE 

CHANNEL 

,.- EXPANSION GATE FAN 

J 
C.A.FAN 

(.A.BOARD 

SCREW FOR CA 

DETAIL A 

POWER SUPPLY/ 
(REF SF 530) 

CA GATE 
ACCESS COVER 

CARD CROSS OVER ""' 
CONNECTORS I .................. 

' I ............... 
~ ... 

~ ' 
"'-.... ~ FAN TERMINAL 
~, ~I BLOCK CTB #2) 

~' i~ 
~ ' i 
~ I 

EXPANSION GATE 

-REAR SHOCK MOUNT 

!FUSE FI FLAT CABLE .................. ~ 
CLAMP ~""' FUSE F 2 r C2X) A.C. LINE FILTER'-. ~ 11 l f -

CAPACITORS ~ ~ : l 
MOTOR ON/OFF T"-. I l . 

SWITCH r • 
-~-

'· 
WING NUT 

A. C. LINE CORO CLAMP 

MOTOR TERMINAL BLOCK (TB# 3) 

A.C. LINE FILTER CAPACITOR COVER 

BOTTOM 

FAN TERMINAL BLOCK (TB# If) 

~EMC COVER 

ON/OFF SWITCH COVER 

FRONT COVER 

(2X) FRONT COVER CLIP 
EC HISTORY DRAWING TITLE 

24JAN 7q 375222 LOCATION - 1+%3 
............. -..--,.--~--~"' 

CJ AUG 81 ~ZH!Jb ~:ACH '+%3 
PART NO 4412888 

[o CLASSIFIClt.TION i IBM CORP T 

s 
F 
5 
4 
4 



s 
F 
r; 
'+ 
r; 

NOTE: 

Pos cc+ 12~ 

TOP 

2 

4 

F 

\ 
VCI 

VC2 

v C4 

VC5 

DE BOARD CAI) 
(PIN SIDE) 

TOP 

POS A (GND)\ 

POS Ct+B02l \ 

2 

A 

A D 

CA BOARD (A2) 
(PIN SIDE) 

~TD THERMAL SWllD< 

CABLE ASM 

ITJ DEPENDIN'i ON 4%3 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 

LED 

4-POS 
2-·POS 9 CONN~ 

HOUSING h:CON N p-(~Y:.:E::.:L.:._) ____ ~A::::N:....:.0...:..:D-=-E=------ 31 PS JB ~DE 
\.....L{p _ ( BLK) CA l HODE 

CATHODE I 
r- - ~-=-=-ll----------'-+.:.::12=--------~ 3 z r-----!l . / i 
: C er' Ao I - POWER GOOD VCI 

VC2 

VC4 

VC5 

I D °'-. B ~-------!...::...:::.=_.::..!_:2 :...::....::::..::__ _____ _, 
L _____ J ) 

r-- ::..=~-~1i---------~+_r;-=--------7 
IC/ A o....,I _____ ---~G~N~D:__ ______ --j 

I B~l ________ -_4:!.__ ______ --7 

1D°'-.._~-~------~~'-~N~D-------~ L _____ j 

+ r; r--::;..=:....::+1-------__:_...:..._ ______ __, 
I C / A o-f__ _____ ____...:G~N!.!:D,_ ______ ___, 

) 

-!.J 

:o~~'---·----~- ~G~ND:.'-______ __, L _____ J 

I 
I +2'+ 

-4 
) 

r- ~=-=~1-----+-=e~R~A~KE~A~PP~L~I~E~D---~ 
I C ~ A .-..o..1.l-----2~~+~2.!!:4=-B~R!....!A~K::..!E=-----~ 
I n-l.'------~-=.:!....!:U:!.!m.!:o.--:------~ 
I Do......_ B 0 

I +2'+ RETURN 
L ____ ]J 

t+- POS 

HOUSING TYP 

DE GATE 
DC FRAME 
GND 

) 

) 

) ,- - -:::-=--=-:...:il---------;-+::r;-;:--_______ _, 
I C / A o,..Jl _______ __.:G:..:.N:=D'-------~ 

~ 
) 

1 I +5 
I D °'-... B 0~1~---------:G:--:N~D:---------:--:-~ 
L _____ 1 

) r---~-~-~-+1---------:~-:::-5 ------~ ...r GND I C if A o-.!1--------=~--- ___ __, 
VC2 I + r; 

ID°"-..~_B__il ______ __.'..+~8~.~r;-~--~~~ 

VCI 

VC6 

VC5 

VC4 

L _____ .J ) 

r--- - -, 
I Co A o.J1L---------::G~N~D _______ __, ) 
I ~1 ________ +~5-~0=-----------, 

) 
1D°'-. B I L _____ :J 

) ~.,__-~P~OW~E~R~O~N~R~E~S~E~T--~ 
C4B02 c:=J 

SLIP ON CONNECTOR 

) 

r---~ 
IC~~''--~------~G~N=D _______ _, 
I I +5 
,o~-.i--------~-=-~---------J L ___ ...J 

) 

r---, 
lcc)"AO'll..4-'------~---'G~N=O'---------_, 
I I +r; 
10~~ • ....---------.;__ ________ _, ) 
L---...J 
r----, 
tC~+----------G_N~D-------~ 
I 8 .-Ll--------+~5-----~-~) 1DL:~ 1 
L- - - --' THERMAL A ) 

SWITCH 'r/L.-----------~) 

JUMPER s;:: 

14 
B 

7 
2 >---
4 

I 

8 
10 >------
5 >-
; 

31 >--
35 
23 ) I 
28 ) I 

PS I 

9 
12 
16 
19 

H 
20 
17 
30 

21 
18 
& 

6 

13 

15 

22 
21+ 

II 
25 
26 

27 
29 

36 

POWER 
SUP PLY 

SEE PAGE 
SF547 

] NOTE ITJ 

J4 

CO~!rJ P4 __/' 
ObPOSffiON) 1 

EC HISTO~Y 

31 AUG 78 1749'+7 
2 FEB 79 375351 

II MAR 80 175&&2 

lo 

SF 5Lf5 

DRAWING TITLE 

SCHE~~TIC - BOS DC 
MACH 4%1 
PA.PT NO f>8373tJ2 
CLASSIFICATION i IBMcoRP l 

s 
F 
r; 
... 
r; 



) 

~ 

> 
I 
; 

RESONANT 
CA PA([ TOR 

E5 

E"+ 

~ I 
< 
...J w 
Q. VI 
w~ 
a: I.I. 

250V 

250V 

UNIT IS 

WIRED FOR_ 

Tl FERRORESONANT TRANSFORMER OJ 
GROUND MOUNTING FOOT 

TOP VIEW 

. PARTIAL VIEW A-A PARTIAL VIEW 8-8 
WIRING SIDE OF J7 CONN WIRING SIDE OF SI MOTOR SWITCH 

NOTES: 

OJ Tl AND TBI ARE SHOWN WITH SHIELD REMO~ED 

m SEE TABLE I , PAGE SF 5'+7, FOR WIRING INSTRUCTIONS 

DETAIL ( 
J5 AND Jb JUMPERS 

J2 PRIMARY OUTPUT 

( '5X) GROUNDING SCREW 

J3 TRANSFORMER 
SECONDARY 

J'+ SECONDARY OUTPUT 

TP2 GROUND 

POWER CARD 

lo 

SF54b 

Fl F2 SI 

El +5V 

E2 GROUND 

CAPACITOR 
ACCESS HOLE 

FRONT VIEW 

EC HISTORY ORA'NING TITLE 

ll AIJG 78 17"+947 POWER SUPPLY _VIEWS 

2 FEB 79 ;.75 351 MACH !f.961 

II MAR 80 175662 PART NO If ... I I l '+ I 
CLASSIFICATION J 

l i IBM CORP 

s 
F 
5 
'+ 
6 



s 
-F 
s 
4 
7 

TABLE I 

ALTERNATE VOLTAGES 

I VOLU l FRE~_I TB I 
- ~ 

At Hz INPUT JUMPER 

J5 .J 6 

100 50 ,60 1-2 1-5 ,2-6 1-10 V F2 OUT -110 50,60 1-3 1-5,'3-7 llOV F2 OUT -115 60 1-4 l-'i,4-8 llOV F2 OUT -120 60 1-4 1-5,4-8 I IOV F2 out 

J7 VAC INPUT(PLUG VIEW} ~ h 
~ R~~-----. /E~7A SB) (2)12 2 ,-m JS 

LED 
!Ti ANODE 

2 CATHODE ~CATHODE 
WANODE ~ l o~J~'3 ___ F------«--,~:l a I S rj6!F2IN J5 

'\.,_/ 1~ (6A MED) (4) ! ~ F2 OUT 
0

11 O V .---
14 -POWER GOOD A B (8) 

9 9 
~-----------~--~-----(_3~) '3 3 

b 

I JI 
10 INTERNAL 
12 PRIMARY 

Tl~ 
TBI r--, ~----, 

I I I I tt I CRI. t 
-----.,--,~--~~-,----.. ~ 1C- I 

I I ·I If 12 j I 

PJ 

J2. 
PRIMARY 
OUTPUT 

: 2 : 2 · F n l cRz 1 · 
r-- ---.-,~ _-(]_1-t,----.. I ,...., I v 

,.,_ '3_....l '3. I p;I 
go--_"~;--.. - : CR'3 <>---+j-...... 12 
n "T _,.., -. ..:...;I 4:......_ __ -11---t";t-"'----i I P E I 5 ~-Q~-t.--- ,_ I v l + v DC 

I r 15 I l 
oh 5 _,.. : r; ; 16 : ~4 E4l l ...__._ ..... p E2 G ND 

----.~.,...__'-'_---?-,----..~ I vi- I -, 

6 ! 6.1 L _____ J l' 15 

~._...._~-0-,--~ P1 

p E'3 - 4V DC 

....._-~--+~~~7-~v-+1 __ 7~· 17 .--,-+-,~ 
I - I >-

: ~~8-Q-1\.....,:--a- >- 18 5 5 

2 
3 
5 

I I~ 
~ 

6 - POWER ON RESET 
2 7 THERMOSTAT 

J4 26 THERMOSTAT 
SECONDARY 15 +BRAKE APPLIED 
OUTPUT 

CA FAN 
CA FAN 

DE FAN 
DE FAN 
MOTOR 
MOTOR 

'36 JUMPER 
29 JUMPER 

7 +5VDC 
8 +5VDC 
9 +5VDC 

I c; +5VDC 
lb +5YDC 

l 7 +5 V DC 
18 +5 V DC 
2'J- +5VDC 
25 +5V DC 

: I_ GND 
Z GND 
3 GND 

11 GND 
12 GNO 
Jl GND 
19 GND 
20 GND 
21 GND t----t-----+---t---~- -~ 

200 50,60 1-6 2-5 220V F2 IN___, 
208 60 1-7 2-5 220V F2 IN ____, 

. I I 19 z 2 

[}] L ___ J -- 20 '3 '3 POWER CARD I 2 2 GND I 2e · GNDC+ 2 4 voe RETURN> 

i 4 -4V DC 220 SO 1-7 3-5 220V F2 OUT ____, 
220 60 1-7 3-5 220V F2 IN 

--1 

2'30 50 1-8 '3-5 220V F2 OUT 
·---+------+---+---~ 

2'30 60 1-8 4-5 220V F2 IN -
c1Q26 

41-tF 27 

2'35 50 J-8 4-5 220V F2 OUT -240 50 1-8 4-5 220V F2 OUT --. 
240 60 1-8 4-5 220 V F2 IN 

(0 WIRING SHOWN IS FOR 208V AC •. 
FOR ALTERNATE VOLTAGES, REFER TO TABLE I. 

>- 21 8 8 

22 6 6 

~ 4 4 
J3 

~ 25 
9 9 TRANSFORMER 
7 7 SECONDARY 

I 5 -4V DC 
30 +B.5VClC 
34 -5VDC 
'3 2 + 12V DC 
'3 3 -12 V DC 
31 +21f V DC 
23 +21f V DC BRAKE ....___ 

EC HISTORY 

SF547 

DRAWING TITLE 

(1) Tl (60Hz): P/N 4411'33'3 REF OR P/N 6825"36'3 REF 

Tl ('50Hz): PIN 44!! 334 REF CR P/N 6825'364 REF 
SEE EC HISTORY PWR SPLY INTERNAL WIRING 
2 FEB 79 3-7~~51 MACH 4963 

U] INTERNAL PRIMARY CABLE ASM WIRE NUMBERS 

~ LARGE WIRE WITHOUT A WIRE NUMBER 

II HAR 80 H'i662 PART NO 4 4 11 '3 2 9 

[o CLASSIFICATION J 
] ] IBM CORP 

~ 
I 

I 
I 
• 

. I 
·5 
F 
5 
4 
1 



s 
F 
5 
4 
8 

r--
'-..-

r--
'---
,-
'--

MOLDED LINE 

FILE MOTOR 

DE GATE 

CA GATE 

J_ 

_c-@~-----------~~~~--~~~~-----~~~r-.--2--~.:J.1 
f:\-: T®l > n ! ~ ~ ~ 1

1 \.:___}- "TB~ 2L~---------------__. 10) I ~ " 2 

r-®--~~~----~~~~--~---~ I 
~~ 1 r-~ 5 ~ POWER I 
c_;-- n,~ 2[~ ...... j-------------4) 6 >----i I 

I SUPPLY i 
2 )>---1 I 

I I 

YELLOW 

BLUE 2 

RED ~ 

BLACK It 
lP---1 I 

--~~~~~~~~~~~~~~~~~--~~~~~~~~__,.._~~~~ 

JUMPER NOTE [!) 
CONN P2 

·NOTES: 

t-----·_J 

~~
I . COlhR &=' LEAD IS BLACK OR BROWN 

COLOR OF LEAD IS WHITE OR LIGHT BLUE 

JUMPER SHOWN FOR 220Y CONNECTION. 
FOR llOV INSTALL JUMPERS BETWEEN 
POS I TO 2 AND 3 TO If 

EC HISTORY 

['ilMMi.18 Hlf9't7. 

2 fEB79 ';J75l51 

DRAWING TITLE 

SCHEMATIC - PWR 
MACH lt963 
PART NO 6817361 

SF548 

AC 

i 
! 
j 

! 
I 

I 

• '!' 

I . 

I 

I 

c CLASSIFICATION 

- l IBM CORP 

s 
F 
5 
4 
8 - J 

T 



s 
F 
5 
4 
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200- 240 V r;oHZ 

DRIVE ASH START GATE 
VOLTAGE WITH START COOLING 

RELAY RELAY FAN ASt1 

200-2'tOV 188 .. lf21 5616573 51&t5619 
'iOHZ -MTR· TERM 

--4~hlCIC 
------------W~H~I~TE..._ ____ ~'~:J TO GATE 

Ti1 COOLING FAN 

- MTR HTG I l Tl BRICT GND r*-
AC SUPPLIES FROH~ I 'Lt-' -_-ffl TB~ 
USER SYSTEH OR ~ _ 

CONTROLLER ~------------

MOTOR 
BLACK 

inn - t?n v &..n U7 1--···- .... _ I ·-·--'"""" ... "" ... """''-
200-240 V bO HZ 

HTRTERM 
BLOCK 

K lo-+-----. 
t10TOR 

____ IL_UE __ · ____ WH_IT_E_ -4i:JI 
GREEN/YELLOW ::1 

- MTR HTG 
BRKT GND AC SUPPLIES FROM 

USER SYSTEt1 OR 
CONTROLLER 

T 

""" "~ "~n 
VOLTAGE WITH START 

RELAY 

I00-120V 188 .. &t81 bOHZ 

200-2&tOV IHlf .. 82 60HZ 

10 GATE 
COOLING FAN 

J_ 
I I 

START IHI. II:, 

RELAY COOLING 
FAN ASH 

2175165 51&t5615 

21fl0082 511f5619 

EC HISTORY 

2tFE&7? 175151 

c 

DRAWING TITLE 

AC POWER TO OU 
MACH 1+961 
PART NO f>819f>29 

CLASSIFICATION 

IBM CORP I 



JOb 

A-A3 

P07 
P05 
PIO 
PO& 
J105 

. 812 

GO 3 

n. -

" ' 

,..; -
a 
n. -
0 

-

n. -

DI I o 

Pl 2 0 

B
C -

82 f-
C2 , 

3 0 

2 0 

MO 

HO 

JI 2 0 

· WRITE BLOCK ~ 

+OPERATION CP02} 

HEAD SELECT I 
- HEAD SELECT 2 
- HEAD SELECT 4 
- HEAQ S~~Q § 
~ ..ElX.EQ ::HEAD_ SEl.ll 

M.A.R.S+V E SUPPi 

: 

CENTRE TAPS 

M.A.R.S SAFETY 

+DATA SELECT GATED 

+cOMMON RESET 

- SERVO UNSAFE 

+REA~ SE~_J<T _ 

0-02 r-------
+12~ +?V 

e11o--1 001o--J 

...___ 

HEAD & CHIP 
SELECTION 

DECODl & 
DRIVE 

UNSAFE --
DETECTORS 

ANO CENTRE 
TAP CONTROL 

r--1 

lff!..- !'!ST 
ANO INVERT 

~ 

YTL-MST t-.. 
ANO INVERT 

r-..... 

U03 J V. 

-

I 

G; 

-
.----

r-

! 
i 
I 

SAFETY 
CONDITION 

LATCHES 

CJ 
--

READ /WRITt 
AND SAFETY 

CONTROL 
LOGlC 

+~\:/"'-!!: 

:51 P08j_ l 
. - -

-

+ 00_! OR 

_I 

... 
-1 

L 

GROUND PINS 

H~~ SEL~I A CMSD 
HEAD SEL CT B JliSU. 

CHl.e. S El.EU .5. 
.. S:.!!.U: ::>t. LEU ~ 
CHIP SELECT 1 
~tllf SELEQ z 
Q:!lf SELEO I 

- MULTI CHIP S£LECTI~ 
-HEAD LL 
..:fu o__wm~ BE §iD 

+INHIBIT TRANSITION ERROR (-NO TRANSITI~~ 

+lw ERROR 

-----, 

o M 
.:n p 
,;.. t1 
~M 
0 t1 
0 11 
0 p 
o G 

0'+ 
ll '+ 

8~ 
09 
11 -
o~ 
Oi+(TP) 

-0 
0 
0 

G'I !I (TP) -
J Of; (TP) 
JO'+ (TP) 

_,,, - GD5 ~IP) -

S F550 

.. 

+DATA UNS~E 
TRANSITIONS ERROR 

--0 GIO . 
G07 CiP) 
J07 1!1ST-VTL &UN 

PROTECT 
LOGIC 

r--

MST--VTL 
LINE DRIVER 

+~ .lial.t. ~ 
HEAD GNO ERROR 

- MUL Tl - CHJ,P ERR OR 
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DISK E"«:LOSU::IE CONTROLS 

THE FOLLOWING CIRCUITS ARE CONTAINED IN 111E OE: READ/ 
WRITE SELECTION CIRCUITS FOR WRITE DRIVERS MO READ 
PRE-AMPLIFIERS, HEAD SELECTION LOGIC, AND DETECTION FOR 
UNSAFE LOGIC. 

READNfRITE SELECTION 

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

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

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

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

POSITION OF HEAD WITH NO POWER 

HOHE POSITION OR CYLINDER 000 
AFTER SUCCESSFULL POWER-UP 

BEHIND HOf'IE REGION OF 16 TRACKS 

OUTER CYLINDER CTRACK 1'i<U 

~DATA AREA 

• 

HEAD SELECTION LOGIC 

HEADS ARE SELECTED BYAS-BIT SELECTION CODE PROVIDED 
BY THE SYSTEM. THIS CODE, HELD IN A REGISTER,._. THE DSO, 
IS CONVERTED INTO CONTROL SIGNALS 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 MOVIMi HEADS 
WITH EIGHT FIXED HEADS. 

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

HEAD SELECTION DECODE 

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

READ/WRITE 
DATA HEAD 

J_ 

WRITE GATE 

NOT WRITE BLOCK 
J06 CTP) 

CENTER 

CENTt:R TAP CONTROL 

(';X)READ/WRITE DATA HEADS 

10 

SER~O SURFACE 

SF576 

r---
l WRITE -A 

J 
s CURRENT G01 

CENTER 
TAPS 

HEAD 

TAP CONTROL , 

c 

1...--J 

CURREN T DEFIN!NG 
SINK 

HEAD SELECT T HEAD OUTPUT LINES SELECTED 

CODE 

l 
SELEGTED CHIP SELECTS HEAD SELECTS 

(FROM SYSTEMI 
1f2TJI4.lsI 

MCVING HEADS: 
00000 0 1 0 0 0 0 
00001 1 1 0 0 0 0 
00010 2 1 0 0 0 0 
00011 3 1 0 0 0 0 
00100 ' 0 1 0 0 0 
00101 5 0 1 0 0 0 
00110 6 0 1 G 0 0 
00111 7 0 1 0 0 0 
01000 I 0 0 1 0 0 
01001 9 0 0 1 0 0 
01010· 10 0 0 1 0 0 
UiUii - -- ii Ii 1 u u ir 

FIXED HEADS: 
10000 0 0 0 0 1 0 
10001 1 0 0 0 1 0 
10010 2 0 0 0 1 0 
10011 3 0 0 0 1 0 
10WO 4 0 0 0 0 1 
10101 5 0 0 0 0 1 
10110 I 0 0 0 0 1 
10111 1 0 0 0 0 1 

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

ATB 

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

0 0 
1 0 
0 1 
1 1 
0 0 
1 0 
0 1 
1 1 
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POWER ON LOGIC SEQUENCE T!M!NG 

tSWITCH ON 

DC POWER FROM SYSTE!"1 -.ia:!I~-:s::::s:::s:s:s:s:s=c=::cs:======:::s;:,====~ 

02 PO?'+ BRAKE APPLIED' -L.....;,1-------------------
---BRAKE IS RELEASED 

BRAKE l'IECHANICAL ACTION ~t--------------------1 

F2 GIO '-POWER GOOD' ~t-----------------....1 
f2 P02 '-POD' ~ ..! :::20 SECS 
NfJ ri~: !.VJT '+CRT'+' IN SYNC--if--------------------..... 

02 SOo '-KICi< SS' CIC HSECl___r--i:t--------------------1 

D2 G07 '+CRT 'i' IN SYNC 

D2 Dll I+ SEEK' ---1~---IL..J----L..11-----------< 

02 Jll '-SEEK COMPLETE' ---..r-sr----,----,-,_ _______ -< 

02 Ull '+BEHIND HOHE' 

D2 PIO '+ HOt1E' 

~,...----~~-mca..a__~~~~~~-i 

~"--------------------{ 
02 1'107 '-READY' 

(2 Mb '-INTERRUPT' 

02 S01 'HY TEST PT' 

~t-------------
~.r----.__ ___ ~~-~~~-~-4 

NOTE:THIS CHART IN~ICATES THE CORRECT SEQUENCE OF EVENTS. ACTUAL 

Tll'IES AND "AVE FORMS WILL VARY FROH SYST'El1 10 SYSTE!'I. 
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POWER ON LOGIC SEQUENCE 

1. Ar:. ANO DC POWER ARE APPLIED TO THE DSD. 
2. 'BRAKE APPLIED' REMAi1~S ESSENTIALLY NEGATIVE TO PRO

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

3. '-PWR GOOD' IS RAISED BY THE USING SYSTEM WHEN DC VOLT
AGESARE WITHIN TOLERANCE. 

ii. '-POD' BECOMES ACTIVE FOR APPROXIMATELY 20 SECONDS TO 
ALLOW THE DISK SPEED TO STAB:LIZE AT 3125 RPM. 

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

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

1. DURING THE INITlt.L ACCESS MOVEMENT 'CTR 5' COMES INTO 
SYNCHRONIZATION. 

I.'+ SEEK' IS RAISED WITH THE 'KICK SS' CYCLE ANO IS LOWERE[J 
WHEN THE ACTUATOR COMES TO REST. 

I. '-SEEK COMPLETE' INITIATES A 'RECALIBRATE' CYCLE. 
10. AT THE COMPLETION OF THE RECALIBRATE CYCLE 'H0:\1E' 

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

(HY)' IS CALIBRATED. THIS IS AN ANALOG VOLTAGE THAT 
SHOULIJ SET TO A SIMILAR LEVEL EACH TIM!: THE DSD IS 
POWERED UP. THIS LEVEL WILL HOWEVER VARY FROM DSD 
TODSO. 
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DATA CONTROL 182 CARDI 

INTRODl.'CTION 

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

THE DATA CONTROL CARD INTERFACES WITH THE SYSTEM DIRECT
LY, FOR THE TRANSFER OF i;>ATA AND TO EFFECT SOME CONTROL 
SIGNALS. TH:: 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: 

• MOOE CONTROL LOGIC 
• READ DAT A (PAGE SF579) 
• READ DATA SEPARATION (PAGE SF5841 
• DATA CONTROL SAMPLE SERVO CONTROL (PAGE SF580) 
• WRITE DATA (PAGE SF5811 
• WRITE SAFETY DETECTION IPAGE SF583l 
• DISK ENCLOSlJRE CONTROLS (PAGE SF576) 
• VOLTAGE CONTROL LED OSCILLATOR CONTROL (PAGE SF582) 

MODE CONTROL LOGIC 

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

'+DATA SELECT GATED' iGENERATED ON LOGIC 1, C2 CARDI 
'+WRITE SELECT' 
'+READ SELECT' 

+DATA SELECT GATED 

THIS SIGNAL GATES T'iE FOLLOWING SIGNALS TO THE SYSTEM 
WliEN IT IS APPLIED TO THE LINE DRIVER CIRCUITS: 

• '1F WRITE CLOCK' !CARO PIN B2U11l 
• '1F READ CLOCK' (CARD PIN B2U07J 
• 'NRZ DATA (CARD PIN B2S07) 

A FURTHER DRIVER (IN THE WRITE LINE DRIVER). USED ONLY AS 
AN MST TO VTL LEVEL CONVERTER. PROVIDES Ul'.iGATED 'lF 
WRITE CLOCK' SIGNALS TO OTHER CARDS IN THE DSO (DATA 
STORE). 

+READ SELECT 

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

+WRITE SELECT 

OPERATIONS EFFECTED WHHJ '+WRITE SELECT' IS ACTIVATED ARE 
DESCRIBED IN "WRITE DATA". ON PAGE SF581. 

SAMPLE 
SERVO 
CONTROL 

l 

HEAD 
....- SELECT 

EJ 
MOVING 

u HEAD 

SELECT J 
FIXED 

c 

YCO ~ 

~ CONTROL SAFETY 

ff"-

~ 
+ READ 

--"' READ ~ 

~ READ DATA + CLOCK 

~ 

HEAD 

I 
SELECT 

I I LOGIC 

..... ,. 

i--
+WRITE 

.....__ WRITE 
WRITE DATA + CLOC!<S 

+DATA SEL:OCT 

GRATED IF WRITE CLOCK U II 
LINE IF R£AD CLOCK U07 
DRIVERS NRZ DATA 507 

__.. 

... TO SERVO SF 580 .,,. 1 
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DATA CONTl'lOL {B2 CARDI (CONTINUED) 

READ DATA 

CIRCUIT DE5r.RiPTION 

DATA READ FROM HiE D!SKSCAl.ISE EACH SELECTED HEAD TO GIVE 
ANALOG OUTPUT SIGNALS OF LESS THAN 1 l\11LllVOLT. THESE 
S!GNALS ARE AMPLIFIED "-NO !JIFi'EPEtHIATED SO THAT CORRES
PONDING DIGITAL DATA CAN a.E PRODUCED TO 9[ USED BY THE 
SYSTEM. 

THE DA71\ SIGNALS FROM THE MOVING AND FIXED HH.')S ARE 
AMPLIFIED ANO ROUTED THROUGH A LOVl'·PASS FIL Tm TO A 
VARIABLE-GAIN AMPLIFIEH (VGAI AND TO THE SERVO CONTROi. 
CIRCUIT. TWO AC·COUPLED INPUTS ARE APPLIED TO THE VGA; 
BOTH PRODUCE DIFFERENTIAL AC \'.!J:iRENTS IN THE VGA. ONE 
OF THESE INPUTS IS SET WITH RESPECT TO A REFERENCE VOLT· 
AGE AND THE OTHER HAS A GAIN CONTROL VOLTAGE APPLIED 
TO IT. THE SIGNAL CURRENTS PRODUCED ARE IN A RATIO THAT 
DE? ENDS ON THE DIFFERENTIAL VOLTAGE BETWEEN THE TWO 
INPUTS. THESE SIGNAL CURRENTS ARE CONVERTED IN THE VGA 
TO SIGNAL VOLTAGES. 

TO E~SURE THAT THE OUTPUT DC POTENTIAL DOES NOT VARY 
WITH ::;.AIN, GCMPE~SAl.ING GATES, CONTROLLED BY THE SAME 
REFERENCE AND GAIN CONTROL VOLTAGE AS THE INPUT CIRCUiT, 
ARE CONNECTED 11\iTO THE OUTPUT CIRCUIT. 

Tht: SIG,..AL '•OLTAGES AT THE OUTPUT OF THE VC:A ARE APPLIED 
TO.:!. UNE..l.R GA:N AMPUFIER THAT 1-!AS A GAIN OF APPROXl
MATEL ~TEN. THE OUT?t.;T OF THE LINEAR GAIN AMPLIFP:R IS 
APf'UED TO A DATA DETECTOR, AND TO AN AMPLITUDE r :TECTOR 
AND t-IOLiJ C•RCUIT THAT PRODUCES THE GAIN CONTROL 'v'OL fAGE. 

,VC'"E DLJJ:>ING WRITE: OPERATiONS !SEE "WRITE DATA"), VGA 
FCrl\o!S ~ 'SC!LELCH' c1;:,cu1T Ti--'AT ELIMINATES LARGE TRAN· 
SJc'TS iN 7HE •NPt;T OF THE D4TA CHANNEL, PARTICU!..ARL Y 
DURll'k> TURN-ON AND TURN-OFF TIMES. 

THE DATA DETECTOR CIRC'JIT EXTRACTS FROM THE ANALOG 
SIGNAL TIMING INFORMAl10N CONTAINED IN THE SIGNAL ?fAKS. 
THIS llMING INFORMA T!ON IS PROCESSED IN THE VOLTAGE
CONTROLLED OSCILLA f0~ {VCO) SYNC CONTROL, PHASE DIS
CRIMINATOR AND MFM DECODES CIRCUITS, DESCRIBED LA-CEA. 

AMl'UTUDE DETECTOR AND HOLD CIRCUIT 

TWO REFERENCE LEVELS {A AND Bl ti.RE SET IN THE AMPLITUDE 
DETECTOR AND HOLD CIRCUIT AS FOLLOWS. 

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

THE SECOND REFERE".ICE LEVEL (BJ IS A REFERPJCE POTENTIAL 
THAT DETERMINES THE DISCHARGE CHARACTERISTICS OF THE 
INTEGRATOR CAPACITOR. 

DURING THE TIMES THAT SAMPLE SERVO INFORMATION IS READ, 
THE r.'l'O REFERE;>,,CE LEVELS ~RE RAISED ABOVE THE NORMAL 
DA TA-READ LEVELS, AND THE CHARGING AND DISCHARGl~G OF 
THE INTEGRATOR CAPACITOR ARE INHIBITED. THIS PREVENTS 
TRANSIENT DISTRUBANCES IN THE READ CHANNEL. 

GO--OUM 

CONNECiOFt 
AZ 
~ 
D04 005 

DISK ENCLOSURE 
(OE) 

G03 

HOVING 
HEAOS 

FIXED 
HEAD 

\.~07 ~ D0~1 
CONNECTOR 

T2 

DATA CONTROL (82) 

DO<; 

DO& 

009 

010 

BUFFER VARIABLE 

AMPLIFIER GAIN 
AND AMPLIFIER 

IHPEDANCE 
HATCH 

J02 

LINEAR 

AHPLIF1£~ 

AHPLI TUDE 
DETECT 
AND 

HOLD 

DATA 

----~ DETECTOR 

on 

Bl3 

804 

SF579 

SF".i82 _} iO VC O 

SF582 __ j SYNC CONTROL 

-----------SF580 -- AGC FREEZE 

BUF-~ER BOZ , SF589 --r TO SER"O 
AMPLIFIER ~~-0_1~~~~~~~-~~-~~~~~~- 1 ' .__ __ --1 ~ SF";89 --} CONTROL 

OPERATION OF AMPLITUDE DETECTOR 
NOTE: 

ALL TliE PINS SHOWN ON THIS 
DIAGRAH ARE ON BOARD -Al : =A==A~~f+~; 

. G?OUNO • \._/ \_/ v '\. 
DIFFERENTIAL INPUT " 

C04 

APPLIED TO 013 BOit 

A - --A-----~ 
B --- --8-- -

DIFFERENTI~:0~NN:UT \_/\.../ \] 

AGC FREEZE 

APPLIED TO B13 

LOW -CURRENT pzz:a pzzjl pzzjl 

PULSES 
I R 

HIGH - CURRENT n g 
PULSES 

AG C CONTROL VOLTAGE 
APPLIED AT JOZ 

V77J RZ'2I 

fZI 
~ 

T 

qzTZI 

~ 
~ 

(INTEGRATES CAPA(IT 
DISCHARGE} 

(INTEGRATES CAPACIT 
CHARGE) 

i VGA GAIN 
INCREASES 

OR 
EC HISTORY DRAWING TITLE 

ZOFE87' HH51 AIBZ REAC DATA 

MACH '+9&3 
uR 

PART NO 6839&3& 

c CLASSIFICATION 

IBM r----
l CORP 

C' 
..J 

F 
') 

1 
9 



i 
I 
I 
i 

I 
j 

:s .F 
5 
8 
0 

DATA CONTROL (CONTINUED) 

DA TA CONTROL SAMPLE SERVO CONTROL 

WHEN DATA IS BEING READ. THE VOLTAGE CONTROLLED OSCILLA
TOR (VCOl IS SYNCHRONIZED. IN FREQUENCY AND i'i-!ASE, WITH 
THE RECORDED DATA. 

HOWEVER. DURll\11.i THE SERVO SAMPLE TIME THE VCO IS SYN
CHRONIZED V-ITH DATA READ FROM THE SERVO SURFACE, AS 
DESCRIBED BELOW. 

THE DURATION OF THE SAMPLE SERVO TIME 122 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' S!GNA!... 
THE·+ SERVO VCO INHIBIT' SIGNAL SETS THE LATCH THE OUTPUT 
OF WHICH GOES POSITIVE. THIS GATES OFF DATA INPUTS TO THE 
PHASE DISCRIMINATOR AND THUS PREVENTS '-l~JCREASE LINE' 
OR '-DECREASE LINE' INPUTS TO THE CHARGE PU\1P. 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 CONTRO;_ CARD AS 'DATA SERVO 2F BURST'. 

AT THE END OF THE SAMPLE SERVO TIME THE LATCH IS RESET 
AND DA TA CONTROL OF THE VCO IS RE-ESTABL !SHED. 

FIXED HEAD READ 009 
LOW 

DIO GAIN 
------~~------__..;:.~ AHP 
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WRITE DATA 

NOTE: 'PRE-COMPENSATION', MENTIONED IN THE FOLLOWING 
TEXT. IS A DISTORTION OF MFM {MODIFIED FREQUENCY MODU
LATION) ENCODED DATA TO COMPENSATE FOR TIMING ERRORS. 

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

'WRITE SELECT' IS APPLIED TO THE PRE~OMPENSATION TIMING 
VIA THE VTL TC MST CONVERTER AND INVERTER. '2F WRITE 
CLOCK' IS DIVIDED BY 2 111,1 THE 2 AC TRIGGER AND APPLIED TO 
THE PRE-COMPENSATION TIMING CIRCUIT AS 'lF'. WHEN 'WRITE 
SELECT' IS ACTIVE, 'lF' IS GATED INTO THE PRE COMPENSATION 
CIRCUIT WHICH THEN PRODUCES '2F EARLY', '2F ON TIME', .\ND 
'2F LATE' OUTPUTS. THE OUTPUTS ARE CLOCK PULSES OF DIF
FERENT PHASES WITH RESPECT TO EACH OTHER. '2F EARLY' 
AND '2F LATE' ARE DISPLACED Fl.ESPECTIVEL Y +AND -9 
NANOSECONDS FROM '2F ON TIME'. 

THE 1F SIGNAL IS ALSO APPLIED TO THE MFM ENCODER IN WHICH 
IT IS ANDED WITH THE '2F EARLY' OUTPUT 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 SHI FT REGISTER. 

THE SHIFT REGISTER CHANGES THE SERIAL INPUT DATA INTO A 
4-BIT PARALLEL SIGNAL THAT IS PPPLIED TO THE MFM ENCODER. 
THE MFM ENCODER PRODUCES MFM-CODED DATA (A TRAIN OF 
PULSES EACH OF APPROXIMATELY 30 1114NOSECONDS DURATION) 
THAT IS CONVERTED TO 'Bl PHASE' SIGNALS BY AN AC TRIGGER. 
THE Bl-PHASE SIGNAL IS APPLIED TO THE HEADS VIA THE WRITE 
LINE DRIVERS. 

THE PRE-COMPENSATION CIRCUIT USES THE '2F EARL y• TO ADD 
PRE-COMPENSATION TO THE ENCODED DATA. 

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

THE•+ WRITE DC' CONTROL LINE IS USEO ONLY DURING MANU· 
FACTURING TESiS. 

M90•7--IJIOI T 
' 

I 

WRITE ENCODING TIMING EXAMPLE 

0 0 
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VOLTAGE CONTROLLED OSCILLATOR (VCO) CONTROL 

THE VCO AND ASSOC I A TED CONTROL Cl RCUIT 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 SHOTI' FOR COINCIDENCE. IF THE 
'DATA SS' PULSE IS COl\4?LETED BEFORE THE END 'JF THE COR
RESPONDING 'DATA LATCH' PULSE, AN '-INCREASE LINE' IS ACTI
VATED. IF THE 'DATA SS' PULSE IS COMPLETC:D AFTER THE END 
OF THE CORRESPONDING 'DATA LATCH' PULSE, A '-DECREASE 
LINE' IS ACTIVATED. THE COMBINED OUTPUT IAN ANALOG CON
TROL VOL TAGEI IS APPLIED TO THE VCO TO RESTORE THE COR
RECT COINCIDENCE OF THE 'DATA LATCH' PULSES WITH THE 
'DAT A 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. 

uUflri'tG fASI SYNCHHONiZAliON THE vCu ui-'E!'<AltS Siivlii..Afli.. y 
TO THE MANNER DESCRIBED FORMERLY, EXCEPT THAT THE 
SIGNALS INVOLVED ARE r.irucH GREATER. 

THE 'FAST SYNC' SIGNAL APPLIED TO THE FAST SYNC LOGIC CAN 
BE IN ONE OF TWO PAHSES DEPENDING ON THE MODE IREAD 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 AVCO 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 'INH1'31T SS' PULSE 
ANO 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 i.JSING 
SYSTEM, THE VCO IS SYNCHRONIZED WITH THE WRITE CLOCK. 
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WRITE SAFETY DETECTION 

GENERAL 

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

THESE CIRCUITS CHECK FOR THE FOLLO':'llNG UNSAFE CONDIT1vNS: 

• NO TRANSITIONS - THAT IS. FAILURE 0F WRITE DRIVERS TO 
SWITCH CURRENT IN A HEAD IN WRITE 11.•0DE. 

• HEAD GROU'liDED - THIS CAUSES EXC:. 31\:E CURRENT IN THE 
CENTER TAP LINE 

•MULTI CHIP SELECTION - THIS CAUSES EXCESSIVE CURRENT IN 
THE PCSIT!VE PQ,',ER SUPPLY TO THE DE CIRCUITS 

• SERVO UNSAFE - LOGICAL OR ANALOG L'5AFE CONDITIONS 
EXTERNAL TO THE DATA CHANNEL. 

• WRITE CURRE1'1T WHEN NOT WAITING. 

EACH OF THE FIRST FOUR UNSAFE CONDITIC'.S LISTED ABOVE 
CAUSES A LATCH TO BE SET IN THE SAFETY CO\ODITIO"-C LATCHES. 

THE L1<TCH OUTPt;TS ARE OREO AND THE CUTPUT OF THE OR IS 
DOT OREO WITH'+ ScRVO 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 I!'< THE 
HEAD VWINDING_ IF THESE SPIK"S ARE MISS•\.G, 1THAT IS, NO 
TRt.NSITIONS OCCUR I EITHER THE HEAD. OR THE WRITE DRIVER 
HAS FAILED. 

THE VOLTAGE DUE TO THIS FAILURE ANDED "'°ITH '-WRITE GATE' 
PRODUCES THE·- NO TRANSITICNS DURl'•G l'tRITl"'IG' SIG!'<Al. 
THIS SIGNAL SETS THE APPROPRIATE SAFETY CONDITION LATCH. 

HEAD GROUNDED 

A HEAD-TO-GROUND SHORT CIRCUIT CAN CAUSE CURRENT IN THE 
CENTER-TAP Lll'-iE TO EXCEED THE THRES~OI D SET 11'-i THIO ASSOCI
ATED CURRENT THRESHOLD SENSE CIRCUIT; THEN A "HEAD 
GROUNDED' ERROR SIGNAL IS PRODUCED. 

MULTI-CHIP SELECTION 

IF CURRENT IN THE POSITIVE SUPPLY TO THE DE EXCEEDS THE 
THRESHOLD SET IN THE ASSOCIATED ~UR RENT THRESHOLD SENSE 
CIRCUIT. A 'MUL Tl-CHIP SELECTION' ERROR SIGNAL IS Pl'IODUCED. 
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READ DATA SEPARATION 

DATA FROM THE DATA DETECTOR CONSISTS OF A TRAIN OF PULSES 
THAT CONTAIN TIMING INFORMATI01>l RELATED TO PEAKS IN THE 
ORIGINAL ANALOG SIGNAL. THE DATA SEPARATION LOGIC IDENTI· 
FIES THE TIMING INFORMATION AS '1' OR 'O' PULSES, ELIMINATES 
THE 'O' PULSES, AND RE-TIMES THE T PULSES WITH THE INTERNAL 
CLOCK. 

(DEFINITION OF 'TS' AND 'OS': A '1' BIT IS TRANSMITTED DURING 
THE SECOND HALF OF A lF CLOCK CYCLE. A 'O' BIT IS TRANS
MITTED DURING THE FIRST HALF OF A lF CLOCK CYCLE, EXCEPT 
WHEN A 'O' IMMEDIATELY FOLLOWS A '1' BIT. IN THIS CASE, NO 
'1' BIT IS TRANSMITTED DURING fHE 1 F CLOCK CYCLE.I 

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

THE INPUT DATA IS ROUTED THROUGH THE VCO SYNC CONTROL, 
WHICH, IN THE READ MODE, INVERTS THE DATA SIGNAL AND 
APPLIES IT THROUGH THE GATE (IN THIS MODE THE 'INHIBIT' 
SIGNAL ON THE GATE IS INEFFECTIVE) TO THE DATA LATCH 

FAST S VNC 

TEST DATA INPUT- T p S08 

+GATE DATA INPUT- T p~ 

L 
HI~ 

vco 
SYNC 

CONTROL ........... 

GATE 

AND "!"HE SINGLE SHOT CIRCUIT. THE SINGLE SHOT CIRCUIT 
FORMS PART OF THE DISCRIMINATOR THAT CONTROLS THE PHASE 
OF THE PHASE-i..OCKED LOOP. 

!NH!B!T -TP -L__J 

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

THE INITIALIZING LOGIC FORCES THE PHASE OF THE AC TRIGGER 
SO THAT THE lF THAT THE TRIGGER PRODUCES CORRESPONDS TO 
I Ht rlMll~G OF BIT CELLS DURING FAST SYNCHRONIZATION. 
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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 FOLLOV.ING USER SYSTEM-TO-DSD SENSE STATUS SEQUENCE 
OCCURS AFTER AN INTERRUPT G) : 

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

ISSET. 
3. THE DSO READS THE TAG CODE @ AND SETS THE SENSE DATA 

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

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

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

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

.......... ..-o#Y ... aaao1 

J_ 
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0 RECAL 

I FIX HD SEL 
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1 CYLINDER SEL 

TU'II NG DIAGRAM 

SEQUENCE AFTER DSD INTERRUPT 

NOTE: THE Tlt1INGS SHOWtl ARE 

AT THE DSD PIN LOCATIONS 
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6. CONTROL SAMPLE RECEIVED ---------------c511111--•-llllllllit;1-;-..._-

) :· 
1. CONTROL BUS READ 

OSD INTERRUPT TO USING HACHINE 

TAG DECODE TAG 100 <TAG It) 

SENSE CYCLE TAG 100 <TAG If) 

CONTROL BUS 
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LOGIC 2 

WRITE CLOCK IS DIVIDED SY 16 BY COUNTERS. COUNTER 4 OUTPUT 
IS THE SAME FREQUENCY AS THE SERVO CLOCK SS COUNTER 5 IS 
USED TO DISTINGUISH BETWEEN NORMAL ANO QUAOR:.TURE CELLS 
CORRESi'ONDING TO ALTERNATE SERVO CLOCK PlJLSES. 

COUNTER 4 ANO 5 OUTPUTS ARE DECODED INTO 4 OUTPUTS COR'lES
PQP,OiNG TO THE Nl, N2 AND 01, 02 ANY OUT OF SYNC COND;T;ON 
WILL BE SIGNALLED TO THE OSCILLATOR BY THE OSCILLATOR 
EARL y· Oh 'LATE' LINES TO FORCE A FR EOUENCY SHI FT TO SRING 
THE "'RITE CLOCI( BACK INTO SYNCHRONISM 

THE SY .. C DETECTOR PROVIDES PROTECTION FOR ANY GROSS 
TltAING ERRORS. 

lllliS.«NG CLOCK PULSES ARE FED TO A 1 BIT SHIFT REG ANO DECOOE 
TO L('()I( FOR INDEX ANO SECTOR PULSES. 

HANDOllER llELOCIT't CALIBRATION IS USED AFTER POWER UP TO 
PROVIDE AN OFFSET VOLTAGE TO THE "DESIRED VELO':ITV" 
VOLTAGE THE REQUIRELl OFFSET 15 GENEP.l.TED BY PRESETTl'lG 
THE COUNTER AT THE START OF HVC TO 7 A~D CHECKl~•G ~£LOCITY 
OVER 2 TRACKS. If VELOCITY IS 1 9ms PER TRACK THE COU'HER IS 
~=c!=!=.1:1=":!"!"~~ e':' ~ -"·~~!:' !~~ !:~i:!...:: ~~P'E."-.T~!) i_•"'T!!._ i:-~~ Ti\.1£ I~ 

1 9"" TRACK OR UNTIL THE COUNTER HAS REACHED 0 WHEN 
ALLO'l'I H\'C IS RESET. 

PROFILE GAIN VOLTAGE IS RECALIBRATED IN A SIMILAR ""<THOll 
EXCEPT THAT THE COUNTER IS RESET TO ZERO AND INCRfl.'E"TS uP 
.JNTIL + VEL PROF DROPS O!'l THE COUNTER IS FULL · C:OU'\ TER 
FULL" PREVENTS THE COUNTER RESETTING TO ZERO If ITS "'AX 
IMUMCDUNT IS EXCEEDED. RECALIBRATIO" ONLY TAKES PLACE 
ON COMMAND FROM THE SYSTEM. 

HIZ -SET SEEK 

509 -TAG 001 

SO'+ - SHIFT 

SF«;&7 +LIN REGION 

JOit - NO FIXED HEAD 

G O'i - SERVO CLOCK 

r--, I ~ 
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PHASE LOCKED OSCILLATOR (PLO) LOOP 

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

THE VOLTAGE CONTROLLED OSCILLATOR (VCO) RUNS AT APPROXl-
1\.:ATEL Y 16.5 MHz. THE OUTPUT 2F IS DIVIDED BY 2 TO GIVE 'lF 
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). 

+cOUNTER 5 

l 
_J_ 

SF C)88 

.!_ COuNTER 5' TP - COUNTER i+ TP 

812 t10f> G07 
,-----~---Q-1 r-----, r----1 
I I I I '1 I 

Joi;l 5 ........,. """e_1_1-c_,.._>--o_s_c_IL_L_A_T_o_R_L_A_TE--<=j>-J-'!0_1 ~ I r.F WRITE T COUNTER t-jf1 COMPARATOR 1 1 v c 0 Gl2 t2Fj + 2 l CLO~K' 
FOR THE PLO TO BE IN SYNCHRONIZATION THE TIP.'LING EDGE 
OF THE SERvO CLOCK SS MUST COINCIDE WITH THE MID-POINT 
OF THE NEGATIVE LEVEL OF THE 'COUNTER 4' SIGNAL. 

A COMPARATiVE CiRCUiT ON THE LOGiC 2 iD2l CARD LOOKS FOR 
THIS COINCIDENCE AND PROVIDES AN OUTPUT OF osc;uATOR 
EARLY OR LATE TO THE VCO TO CORRECT ANY MISALIGNMENT. 

I 1 I I T MIO ~Ul2~ 
POWER ON DELAY _Auoq ~I r J02.A OSCILLATOR EARL~G07 I I I 

"' T 1 II! ! 
!GO") I I 

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

THE PLO IS USED BY THE USING SYSTEM TO SERIALIZE WillTE 
DATA. 

DETECTED 

SERVO 
SIGNAL 
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COUNITR '>' 1.__ ____ ~ 
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L _ ----- _ --~~ l ____ E1_j L ____ e_u 
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SERVO CONTROL E2 SERVO 1 

SERVOMARKER FIELD 

THE SERVO MARKER FIELD CONTAINS A PATTERN SEQUENCE OF 
POSITIVE ZERO CROSSINGS !91 (POSITIVE-GOING PULSES THAT PASS 
THROUGH 0 (ZERO) VOLTS) THAT SYNCHRONIZE THE DEMODULATOR 
WAVEFORMS 'SELECT DEMOD A', AND 'SELECT DEMOD B'. 

SERVO GAIN FIELD 

THE SERVO GAIN FIELD IS JUST OVER TWO BYTES OF EACH 22-BYTE 
SERVO SAMPLE FIELD. IN THE SERVO GAIN FIELD, A FIXED· 
AMPLITUDE SIGNAL CALLED 'DA TA SURFACE LINEAR' 11) CONTROLS 
THE AUTOMATIC GAIN CONTROL (AGCJ LOOP SO THAT THE LOOP 
COMPENSATES FOR CHANGES DUE TO: 

• HEAD-TO-DISK SURFACE VARIATIONS. 
• SURFACE CUANGES. 
• inACK LOCATiON \iARiATiOillS THAT OCCUR BECAUSE OF DIFFER

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

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

THE 'SELECT GAIN ADJUST' SIGNAL (21 IS ACTIVE THROUGHOUT THE 
SERVO GAIN FIELD. THIS CAUSES THE DEMODULATOR TO GIVE AN 
OUTPUT THAT IS ASYNCHRONOUSLY RECTIFIED AND THEN APPLIED 
TO THE AGC LOOP. THE AGC LOOP INVERTS THE DEMODULATOR 

131. THE DIFFERENCE VOLTAGE CHARGES THE GAIN STORE 
CAPACITOR C2. 

THE RESULTING GAIN VOLTAGE ACROSS THE GAIN STORE CAPACITOR 
C2 IS Fil TEAED AND BUFFERED IN THE AGC AMPLIFIER. THE AMPLI· 
FIER THEN PRODUCES A SIGNAL TO THE NEl'V LEVEL REQUIRED FOR 
THE PARTICULAR SECTOR IF EITHER 'ENABLE SERVO SAMPLE' (4; IS 
ACTIVE, OR IF 'ENABLE SERVO SAMPLE' !41 AND 'HEAD CHANGE 
GATE' (5) ARE ACTIVE 'ENABLE SERVO SAMPLE' (4). WHICH IS ACTIVE 
FOR THE WHOLE OF THE SAMPLF SERVO FIELD, REDUCES THE GAIN 
OF THE AGC AMPLIFIER (TO WITHIN THE LIMITS 16) SHOWN ON THE 
TIMING DIAGRAM) IN OPERATIONS OUTSIDE THE SAMPLE SERVO 
FIELD. THE 'HEAD CHANCE GATE' (5) COMPENSATES FOR HEAD 
RESPONSE DURING A HEAD~HANGE OPERATION. 

IF THE AGC VOLTAGE IS EITHER TOO SMALL, OR ABSENT COMPLETE· 
LY.AN AGC DETECTOR CAUSES THE AMPLIFIER TO GIVE AN 'OUT· 
SIDE AGC WINDOW' OUTPUT SIGNAL (6), WHICH IS INDICATED A 'TAG 
111' ITHAT IS, TAG 71 DIAGNOSTIC DATA. 

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

IS ACTIVATED. 

J_ 

SERVO ERROR FIELD 

THE SERVO ERROR FIELD IS 4.5 BYTES 0" THE 22 BYTE SERVO 
SAMPLE FIELD. DURING THE SERVO ERROR FIELD. THE SERVO 
ERROR CIRCUIT MEASURES THE AMOUNT AND DIRECTION (EITHER 
IN OR OUT) THAT THE HEAD IS OFF TRACK. AND PRODUCES A 
'DATA POSITION ERROR' SIGNAL THAT CORRESPONDS TO THE 
ERROR. THIS SIGNAL RETURNS THE HEAD CN TRACK TO READ OR 
WRITE DATA IN THE PARTICULAR SECTOR. 

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

IF A HEAD IS OFF-TRACK WHEN THE SERVO ERROR FIELD IS 
ENTERED, THE RESULTING ERROR SIGNAL CAUSES THE DEMODU. 
LATOR TO PRODUCE A~ 'ERROR SAMPLE' SIGNAL. THE 'ERROR 
SAMPLE' IS SYNCHROl'.IOUSLY RECTIFIED BY 'SELECT DEMOO A' 
AND 'SELECT DEMOD B' SYNCHRON1ZED TO THE LINEAR SIGNAL 
ZERO CROSSINGS. THE RECTIFIED SAMPLE SIGNAL IS APPLIED 
TO THE ERROR CAPACITOR Cl, CHARGING Cl. OVER THE PERIOD 
OF THE SERVO ERROR FIELD. TO A LEVEL THAT CORRESPONDS 
TO THE AMOUNT OF ERROR. THE '+SELECT DEMOD A' AND 
'+SELECT DEMOC B' PULSES ARE S't'llTCHED ALTERNATELY ON 
AND OFF WITH RESPECT TO [ACH OTHER, AT TIVIES DETER
MINED BY THE DECODING AND GATING OUTPUT OF COUNTER 
2. THE POLARITIES OF THESE DE MODULA TOR SIGNALS DE· 
PEND ON WHETHER THE TRACK IS ODD OR EVEN NUMBERED. 

THE ERROR VOLTAGE ON Cl IS APPLIED TO THE OPERATIONAL 
AMPLIFIER. SWITCHED AS A VOLTAGE FOLLOWER BY THE'+ 
ENABLE DATA' AND '-ENABLE DATA' INPUTS, AND THE OPERA
TIONAL AMPLIFIER PROVIDi:S THE 'DATA POSITION ERROR 
SIGNAL AT ITS OUTPUT. 

THE 'DATA POSITION ERROR' SIGNAL IS APPLIED TO THE HEAD 
ACTUATOR COIL VIA A COMPENSATOR CIRCUIT INOT SHOWN I. 
THIS MOVES THE HEAD TO THE ON-TRACK POSITION SO THAT 
THE DATA FIELD THAT FOLLOWS THE SERVO ERROR FIELD, 
WITHIN THE SAME SECTOR, CAN BE READ OR WRITTEN. 

TIMING REFERENCE 

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

T 
f 

c 

EC HISTORY 

20FE&1' 175151 

DRAWING TITLE 

AIE2 ~ER~O I CONTROL 

MACH '+961 

PART NO 681CH:11fCJ 

CLASSIFICATION 
I~M l i;)i'T CORP 

s 
F 
5 
8 q 
A 



s 
F 
5 

~ 
B 

SF t;898 
-~~~~~------------------,----------~CTP)~- AGC CONTROL 

I. ---------------------------f----1p-~~-------Ci?)-- AGC REFERENCE 
---------+---+---------CTP)- +6 VOLT SUPPLY 

~ VARIABLE 
00'+ 
BOl GAIN 

l!B~l=.2 ____ 1------------+---+-------,r------ +POSITIVE ZERO CROSS-

ING DETECT 
005 802 

L----8 0-3-i AMPLIFIER e o 8 
BUFFERED ANALOG A A --SF580-------------------:0-:-02:i L,.;;:.....;;,__-------t 

BUFFERED ANALOG A 8 --SF580---
006 AGC 00'+ 

TRACK REFERENCE 

SELECT GAIN ADJUST 

RESET CAPACITOR 

EVEN 

2F WRITE CLOCK 

2F BURS-;" 

ERROR STORE 

DEDICATED PES 

~2 AMPLIFIER 
BO'+ 
D07 D09 

~:..!.....-----------r------ OUTSIDE AGC WINDOW 
,....---

I LINEAR SIGNAL COMPLETE Y .._..+---+--+--------------------+------LINEAR SIGNAL TRUE 

001 ~:s:T !L---------------;-+-+--+~ 
r ------------..J-H~-1-----------------;--~TP>-- - G --CTPl.-----~B~IO~J~IftRJ -------------+~~-+-------~==~~-------4-~CT~---o ! _ .---~'"--·14-4-~.__------~-----.1---------+-t-1 -<TP)-- ERROR SAMPLE 

J06 
-~·---------------1~----_.;;;,,"-1 DEMOD- DEMOD

L-----------:-; ULATOR 
J02 

c z 
1------1 GAIN 

STORE 

--SF582 

-G 
Jl2 

COUNTER -0 
I -c 

-E 
-F 

5-BIT 

DATA 
SERVO 
DECODE 
LOGIC .,. 

ULATOR 
I--- LOCI( 
i---1 

J02 

G02 ~ G02 

L---------------t--+--<--.. TP)-- SELECT DEMODE A 
L------------------t-;----1-{ TP)-- SELECT DEHOOE B 

~J0~5~---41~--J-~-----------------------t,-r-<TP)-- COUNTER RUN 

~ 
.,_ __ --t N D cou;rER L---4--~-+----1 cou1HER ~G2.!,lll _ _... __________________ r---c-<r P>-- - e 

--+-----------'-G_0-18 DRIVER 

.!-r 
I I c I 
1 l'----' 

ERROR CAPACITOR J 

SERVO 2 CARO 
-----DATA POSITION ERROR SIGNAL 

r-SF581t- SERVO YCO INHIBIT 

EC HISTORY DRAWING TITLE 

ZO FE'B79 17''B'>I 

11 HAR 80 l75662 

AIE2 SERVO I CONTROL 
--------1 

MACH lfC,61 

GQlf 
+ENABLEHARKOETECT'~-------------------------""-1 PART NO 6819650 

--------f 
GO'i CLASSIFICATION FROM 02 CARD 1 

+POSITIVE ZERO CROSS DET --------------~l===================-1-------------~ 
c ] IBM CORP 

s 
F 
5 
8 
C) 
B 

Q0-0131-1 MlltO:: 7e092ZZOI 



's 
F 
5 
q 
0 
A 

....... 

••V011Ul 

IAMPLE Sl"VO MARKER FIELD 

MAicltUI FIELD 

THE Al TERNA TING P'EAKS IN THE ·OFF TRACi<. SIGNAL MEASURE 
OFF·T"ACK ERROR THE PEAKS ARE SYNCHRONOUSLY RECTIFIED 
IN "ELATION TO A SQUARE WAVE SIGNAL IG02. J021 SYNCHRONIZED 
TO THE LINEAR SIGNAL ZERO CROSSINGS. THIS PRODUCES A SIGNAL. 
PROl'ORTIOhAL TO THE OFF TRACK ERROR. THAT IS uSEO TO POSI· 
TION THE HEADS CORRECTLY OVER THE PARTICULAR TRACK. 

THE OUT1'UT OF THE MARK DETECTOR RELEASES THE VOLTAGE 
CONTROLLED OSCILLATOR IVCOI FROM THE CONTROL OF THE DE· 
OICATED SERVO SURFACE. TO WHICH IT WAS PHASE LOCKED. THE 
VCO FREE RUNS AT THE RELEASE FREQUENCY FOR THE 10 MICRO. 
SECOND P'ERIOD OF THE SERVO GAIN AND ERROR FIELDS. DURING 
THAT KRIOO. THE VCOOUTi'UT GENERATES THE CONTROL AND 
GA TING SIGNALS.. 

NOTE /IMV SMALL VELOCITY ERROR DURING THIS PERIOD CAN BE 
IGMORED. 

THE SIGNALS·+ SELECT GAIN ADJUST',' - RESET CAPACITOR".'+ 
SlLECt OEMOO A' ANO·+ SELECT OE MOD e· ARE DERIVED BY 
DECODING THE CUTPUTS OF COUNTER I AND COUNTER 2 (FIVE-
81T COUNTERS1. THESE COUNTERS ARE CONTROLLED BY THE 
'CONTROL RUN' LINE THAT IS ACTIVA TEO AT A POINT ON THE 
SAMPLE SERVO SIGNAL (MARKER I. 

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

•ITCH CONNECTS EITHER '2F WRITE CLOCK'. OR THE OUT· 
NT Of COUNTER 2 INTO THE CLOCK INPUT Of COUNTER 1. 

• INHIBIT1 THE ANALOG CONTROL SIGNALS (WHEN THE COUNTER 
• DEACTIVA TEDI. 

WHEN 1:0IJNTER MUN' IS DEACTIVATED. COUNTER 1 RUNS FROM 
THE START OF 'ENABLE MARK DETECT'. ANO RESETS AT EVERY 
CHANGE OF'+ l'OSITIVE ZERO CROSSING' IF THE COUNTER 1 
"EACHES A COUNT OF '-F'. THE NEXT ZERO CROSSING SETS 
•+SERVO VCO INHIBIT". ANO RESETS THE COUNTER I. 

If THE NEXT ZERO CROSSING OCCURS WHEN '-F' IS NOT ACTIVE. 
THE SERVO MARKER IS RECOGNIZED.'+ SERVO VCO INHIBIT' IS 
RESET. AND 'COUNTER RUN' IS ACTIVATED. 

"SERVO VCO INHIBIT' RELEASES CONTROL OF THE VCO. FROM 
THE DEDICATED SERVO SURFACE. THE VCO THEN P'RODUCES 
THE '2f BURST'. "COUNTER RUN' SWITCHES THE COUNTER 1 
'CLOCK' TO THE OUTPUT OF COUNTER 2. COUNTER 1. WHICH 
DtVIOES av SIX. IS DRIVEN BY '2f BURST'. VIA A SINGLE BIT 
COUNT IN COUNTER 2. AND ADVANCES ON BQTH POLARITIES 
Of THE INPUT SIGNAL. 

_.,_ ..... .... _._ ....... , •••..c1.. ... ~ 

J_ 

WHEN 'COUNTER AUN' IS ACTIVE. IT ALSO INHIBITS THE RESET OF 
COUNTER 1, AND ALLOWS ANALOG CONTROL DECODE TO OPERATE. 
THIS P'ROOUCES GAIN. DEMODULATOR AND RESET CAPACITOR 
SIGNALS. 

THE 'SELECT GAIN ADJUST" l,INE IS CONTROLLED BY "DEFAULT 
GATE' OR 'HEAD CHANGE GA TE'. 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· 
OICATED SERVO SURFACE. THE GATING CAUSES 'ENABLE 
DATA' TO BE ACTIVATED ON THE SECOND SAMPLE FOUND 
I.NC CU1CTIVATED ON !HE THIRD SAMPLE FOUND. 

T 
I 

EC HISTORY 

20FE81' 11'i1'il 

.c 

DRAWING TITLE 

AIE2 SERVO I CONTROL 

MACH 11 .. 1 

PART NO HlU'il 

CLASSIFICATION J 
I 1 IBM CORP 
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s 
F 
s 
9 
0 
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TRACK REFERENCE 

AG CONTROL 

AG C REFERENCE 

+6 YOL TS 

DIFFERENTIAL ANALOG A 

DIFFERENTIAL ANALOG B 

DEDICATED P E S 

HEAD CHANGE GATE 

-EVEN 

+ZERO CROSSING 

+ENABLE HARK DETECT 

+ENABLE SERVO SAMPLE 

+SHIFT REG CLOCK 22 

+ON TRACK 

DATA SERVO 2F BURST 

- OSCILLATOR EARLY 

- OSCILLATOR LATE 

-- CTP) 

-- (TP) 

-- (TP) 

A 

B04 

B02 CONTROL 

AMPLIFIER Doq 
D04 

DO"> 
Dor; 

D09 ~·--· .....____, 
VARIABLE 004 

B01 
GAIN B02 

D02 ·AMPLIFIER 4 A IJl2 A 
DO"> 

r; BGJJ 

~ 
AHP 

006 

BIO 

4 

GO"> l. G01 ~ 
I J GOif MARK L_ L-----1 

DETECT i I I 

,---_, ~ 
JOI) J09 

SHIFT REG 
I _!... JIO l J04 

~ A ~ 

~ ~ 'l DE HOD 
_f +OR 

B 
G'~ YTL 

G11] Jl1 

LOGIC 
011 AGC 

1 V-TI J06 
I LJ L VTL r--

1 
~ N 

I 

~ ~ 
r; BIT A I 

COUNTER I B DECODE 

2 c LOGIC 

~ GREY -2F WRITE 1 D 2 G09 
G08 COUNTER Gii A CLOCK J05 

SWITCH 4 E 

~ r; F 1 B09 

G07 I Jl2 
vc 0 
~ 

2 805 

J J07 3 

~ 

Dl1 

G02 
~ 

G02 

uul 
J02 

c 

SF --0 

~ .....,, 

J'll -
0 

CTP) --
CTP> --

I 
(TP) --VOLTAGE 

FOLLOWER I r-- SF582 --
Bl1 

J 
-

r--- CTP) --
CTP) --

rr CT Pl --

I 1 
(TP) --
CTP) --
CTP) --
CTP) --
(TP) --

J 
(TP) --
(TP) --
(TP} --0 

SF581B---O 

SFS908 

OUTSIDE AGC WINDOW 

+6 VOL TS 

AGC REFERENCE 

AGC CONTROL 

+ZERO CROSSING OUT 

LINEAR DATA SIGNAL TRUE 

LINEAR DATA SIGNAL COHPL 

-RESET CAP 

+SELECT DE HOD A 

-COUNTER RUN 

+SERVO INHIBIT VCO 

DATA PES 

+SELECT DEHOD B 

+SELECT GAIN ADJUST 

-BIT ZERO 

+ENABLE DATA 

+OFF .TRACK 

-ENABLE DATA 

-COUNTER RUN 

-B 
-D 

-G 

2F WRITE CLOCK 

+DECREASE FREQ VCC 

2F WRITE CLOCK 

EC HISTORY D RAWING TITLE 

20 FE61j nr; 151 AIE2 SERVO I CONTROL 

II HAR 80 175662 M1-'\CH 4961 

PART NO 6 819b52 
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•1.o.ot11-o 

SERVO 2 LOCATION F2 

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

PEAKS ON THE AMPLIFIED OUTPUT ARE DETECTED AND SELECTED 
BY THE ·SEL N1, N2, 01 AND 02 LINES INTO THEIR RESPECTIVE 
±N/2 AND ±012 OUTPUTS, CORRESPONDING TO THE NORMAL ANO 
QUADRATURE FIELDS RECORDED ON THE SC:RVO SURFACE. 

THEN SIGNALS ANO THE Q SIGNALS ARE FED TO BUFFERS. THE 
INPUT IS HOWEVER INVERTED TO ONE BUFFER. SERVO SIGNALS 
ON THE DEDICATED SUR!'ACES ARE INVERTED IN PHASE ON 
ALTERNATE TRACKS WHICH ALLOW SELECTION OF THE CORRECT 
POLARITY OF THE OUTPUT SIGNAL. "DATA PES" FROM SERVO 1 
IS COMBINED TO FORM A "HYBRID PES 0/P". 

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

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

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

.. ..? ..... - ...... ---·----- - ""•·-·-····--'·- ., 

111110# 7eO•J.2.l.Ot ALO D"AWINQ FOIUUl,T AITltOCLOTM N61MT 

DO& 

DO'i 

H02 

GIO 

UO'i 

SO'i 

sn 

POE> 

507 

P II 

- SERVO PREAMP BUFFER DE MOD-
ULATOR 

+ SERVO PREAMP 

r--

DETECTOR ......_ 
+ BRAKE APPLIED 

- POWER GOOD SS 
20 SEC 

CRS IN 

CRS OUT 
OUT DIRECTION 

AR 

L A 

DA7A POSITION ERROR SIGNAL 

L 
- SEEK COMPLETE CONTROL COHPEN----- SATOR 

...... 

- IN DRIVE 

- OUT DRIVE 

c 

....__ OP 
AMP 

SPEC 

PRE 
DRIVER 

r---

EC HISTORY 

20FE879 H'>HI 

SF59 I 

-TRI BIT" (TP) BOZ 

+N/2 
-Nit! 

+Q,l2 
-Q/2 

SW SINGLE ENOED NORM 

+SERVO CLOCK SS 

+CLOCK THRESHOLD _JTf2 
- HISSING SERVO CLOCKS 

- POWER ON DELAY 

COIL SENSE 

- PWR GOOD DELAYED 

HYBRID PES 

ON TRACK 

BASE NPN OUT 

BASE PNP IN 

BASE PNP OUT 
BASE NPN IN 

DI~ 

MOS 

502 

Dll 

D02 
SE~VO i SCOPE 

804 

JO'i 
Gl1 

P02 

510 

P09 

JI I 

Gl2 

U02 

U07 
Hl2 

U04 

DRAWING TITLE 

AIF2 SERVO 2 CARD 

MACH lf963 

PART NO 6819653 
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FIGURE I 

FIGURE i; 

NOTE: SCOPE PICTURES GO WITH HAP 7A71f 

IV 2V 

...... 

-r 

"' 

FIGURE 2 FIGURE 1. 

200mV ZmS IY 

FIGURE • FIGURE 1 

T 

=;,,.5 

I 

IY 

EC HISTORY 
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SF599 

FIGURE If 

FIGURE 8 
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Al C 2 - LOGIC I -OUTPUT 

PIN LINE NAME SYNC 

SF554 u 13 +PARITY ERROR -
S09 +EVEN - F 2B03 (E2J06) 

507 -SET SEEK -D2Ml2 

504 - COMMON RESET -
Ul2 +WRITE SELECT -B?Gl3(EiCl3) 

Jl2 +READ SELECT -82Jl2 (FtCll) 

uoq +COMMON RESET -82 M 03 

S II - 5 ER VO UNSAFE' -B2M02 

G 11 + W R IT E BLOC K -82JO& 

Sl2 + DAT A S F L GA TED -A2Bl3 

006 -INTERRUPT -A5B04 
- .. 

SF 555 P05 -BUS BIT 6 -A4Dll CA3011) 

HO 6 -BUS BIT 7 -A4Dl2 (A3Dt2) 

BO 5 -TAG 010 cs -
G06 - TAG NO FIXED HEAD -
Hl2 +HEAD I SELECTED - 02 PO 9 

007 -TAG CLOCK 2 - D25 0 9 
poq - CONT SAMPLE REC'D - A 3812 

t10 0111-0 llUll:Oll' 7•0•JZJQt Au:t D•AWIMCI FOllMAT ASTllOCl.OT" lliiHCT 

j 

PAGE 

TP SF556 

SF570 (SF568) 

SF562 

TP --SF 5 51 

SF 5 5 0 

SF 5 50 

SF 5 5 O 

SF550 

SF527 

SF503 

SF (SF505) 

SF (SF505) SF557 

TP 

TP 

SF 56 2 

SF 5 b 5 
SF505 

T 

Al C2 LOGIC I -OUTPUT 

PIN LINE NAME SYNC 

G04 - GO HOME BIT - 02 P12 

010 +REL TRK ADDRESS -
D09 - FIXED HEAD SEL -D2J04(B2M05) 

H04 -BUS BIT 0 -A40 Olf.(A 3004) 
P02 -BUS BIT I -A4D05 CA3D05 

-
G02 -HEAD REG 8 - 8 2 f Ob 
JOE> -HEAD REG 4 -B2PIO 

M03 -BUS BIT 2 -A4D06(A3D06) 

M 02 -8 US. BIT 3 -A4007CA3D07) 

PIO -HEAD REG 2 -B2P05 

Pl2 -HEAD REG I -B2P07 

POE> -BUS BIT 5 -A4DIO (ADIO) 

M05 --9US BIT 4 -A4D 09 (A 3009) 

JIO + 1/2 TTG 
Bl3 -SHIFT -02504 

005 -RESET CAL -02 p" 
J05 +OUT -D2U02 

G05 -CAL ADDRESS -D2M08 

J04 +TRACK UNAVAILABLE -
PO 4 - BUS PARITY BIT OUT -A4Dl'3 (A3013) 

EC HISTORY 

ZOFEB79 375351 

11 MAR BO 375662 

c 

PAGE 

SF562 

TP 

SF565 CSF550) 

SF505 
SF505 

SF 5 50 

SF 5 50 

SF505 
SF505 

SF5 50 

SF C) c; 0 ... _, 
SF505 

SF505 

SF505 

SF 562 

SF 562 

SF 562 

TP(SF557) 

SF505 

DRAWING TITLE 

AIC2 LOGIC I 
MACH 4963 

PART NO 6839612 

CLASSIFICATION 
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4966 DISKETTE MAGAZINE ATTACHMENT CARD 

STANDARD CHANNEL 

ADDRESS BUS BIT--00------B02 
ADDRESS BUS BIT--01------B03 
ADDRESS BUS BIT--02------B04 
ADDRESS BUS BIT--03------B05 
ADDRESS BUS BIT--04------B07 
ADDRESS BUS BIT--05------BOB 
ADDRESS BUS BIT--06------B09 
ADDRESS BUS BIT--07------B10 
ADDRESS BUS BIT--08------B12 
ADDRESS BUS BIT--09------D02 
ADDRESS BUS BIT--10------D04 
ADDRESS BUS BIT--11------DOS 
ADDRESS BUS BIT--12------D06 
ADDRESS BUS BIT--13------DO? 
ADDRESS BUS BIT--14------D09 
ADDRESS BUS BIT--15------D10 
ADDRESS BUS BIT--16------D11 
ADDRESS GATE-------------M08 
ADDRESS GATE RETURN------M09 

#BURST RETURN------------(P04) 
CONDITION CODE IN BIT-00-D12 
CONDITION CODE IN BIT-01-D13 
CONDITION CODE IN BIT-02-B13 
CYCLE BYTE INDICATOR-----P10 
CYCLE INPUT INDICATOR----P09 
CYCLE STEAL REQUEST IN---M02 
DATA BUS BIT-----oo------G02 
DATA BUS BIT-----01------G03 
DATA BUS BIT-----02------G04 
DATA BUS BIT-----03------G05 
DATA BUS BIT-----04------G07 
DATA BUS BIT-----05------GOS 
DATA BUS BIT-----06------G09 
DATA BUS BIT-----07------G10 
DATA BUS BIT-----PO------G12 
DATA BUS BIT-----08------J02 
DATA BUS BIT-----09------J04 
DATA BUS BIT-----10------JOS 
DATA BUS BIT-----11------JOE 
DATA BUS BIT-----12------J07 
DATA BUS BIT-----13------J09 
DATA BUS BIT-----14------J10 
DATA BUS BIT-----15------J11 
DATA BUS BIT-----P1------J12 
DATA STROBE--------------M10 
HALT OR MCHK-------------M07 
INITIATE IPL-------------P07 
IPL----------------------504 
POLL---------------------M12 
POLL IDENTIFIER BIT--OO--P11 
POLL IDENTIFIER BIT--01--502 
POLL IDENTIFIER BIT--02--503 
POLL IDENTIFIER BIT--03--P12 
POLL IDENTIFIER BIT--04--P13 
POLL PRIME---------------M13 
POLL PROPAGATE-----------M11 
POLL RETURN--------------M04 
POWER ON RESET-----------S05 
REQUEST IN BUS BIT--OO---S07 
REQUEST IN BUS BIT--01---508 
REQUEST IN BUS BIT--02---509 
REQUEST IN BUS BIT--03---510 
REQUEST IN BUS BIT--04---512 
REQUEST IN BUS BIT--05---513 
REQUEST IN BUS BIT--06---002 
REQUEST IN BUS BIT--07---U04 
REQUEST IN BUS BIT--08---005 
REQUEST IN BUS BIT--09---006 
REQUEST IN BUS BIT--10---U07 
REQUEST IN BUS BIT--11---U09 
REQUEST IN BUS BIT--12---U10 
REQUEST IN BUS BIT--13---U11 
REQUEST IN BUS BIT--14---012 
REQUEST IN BUS BIT--15---013 
SERVICE GATE-------------P05 
SERVICE GATE RETURN------P06 
STATUS BUS BIT------oo---J13 
STATUS BUS BIT------01---G13 
STATUS BUS BIT------02---K03 
STATUS BUS BIT------03---P02 
SYSTEM RESET-------------M05 

VOLTAGE PIN ASSIGNMENTS 
+5V---D03--J03--P03--U03 
GND---D08--J08--P08--U08 
+8.5V-G11 

I SEE 4966 THEORY DIAGRAMS I I MANUAL FOR DATA FLOW I 

COPYRIGHT IBM CORP 1976 

4966 TOP CARD CONNErTJP 

w 02-w 03-w 04-
w 0 C)--

DRIVE - AUTOLOADER 
+ACCESS 0 ·1 +CO~MAND 0 
+ACCESS i +COMMAND 1 
+ACCESS 2 +CO~MAND 2 
+ACCESS 3 +COMMAND 3 

+ENAPLE AUTOLOADER 
+4F CLOCK PHASE 1 OCTT 

GPOUND 
+STANDAFD CLOCK OUT 
+STANDERD DATA OUT 
+STATUS A 

+SWITCH FILTFR f +COMMAND 4 
+INDEX 

- NOT AVAILABLE -

w 06-w 07-w 08-w 09-
w 1 o-
w 11-
w 12-w 13-
w 22-
w 23-
w 2LJ.-
w 25-w 26-
w 27-
w 28-w 29-
w 30-w 31-
w 32-
w 33--

+WPITE DATA f CLOCK(500KHZ) 
+ERASE GATE 

22 

33 

+lHHTE GATE 
+INNER TRACKS ' +COMMAND 5 
+SELECT HEAD t +COMMAND P 
+DISKETTE 2 SENCEl +STATUS B 
+ERASE CUR. SENCE +STATUS C 

+VFO DATA YNC TN 
+MFM MODE JN 
+COVEF OPEN 

-WRAP I +ST~TUS D 

TOP CAFD 
CONNECT OP 

i-----1 02 

I ' I 
,' w 

I 
I l 'I 1----- I 13 

CABLE 
LOCATION 

# LINES AFE NOT USED BY THIS ATTACHMENT. 

4966 DISKETTE MAGAZI~E 

I~ :~. c. HISTORY MACH. 

DATE 
{)9-05-78 

4966 6 
0 
0 

IBM CORP. GSD lo 
LAST E.C. 
755551B P.N. 68380UU I 

:> 0 



4966 DISKETTE MAGAZINE ATT~,CHMENT CABLE 

4966 DISKETTE MAGAZINE 4966 DISKETTE MAGAZINE 
ATTACHftENT CABLE DISKETTE CABLE 
PIN ASSIGNMENTS PIN ASSIGNMENTS 

w 02-w 03-w 04-
w 05-
w 06-w 07-
w 08-
w 09-
w 10-
w 11-
w 12-w 13-
w 22-
w 23-
w 24-
w 25-
w 26-w 27-w 28-
w 29-
w 30-
w 31-
w 32-
w 33--

DRIVE AUTOLOADER 

+ACCESS 0 1 +COMftAND 0 --D 02 
+ACCESS 1 +COMMAND 1 --D 03 
+ACCESS 2 +COMMAND 2 --D 04 
+ACCESS 3 +COMMAND 3 --D 05 

+ENABLE AU OLOADEF --D 06 
+4F CLOCK PHASE 1 OUT --D 07 

GROUND --D 08 
+STANDARD CLOCK OUT --D 09 
+STANDERD DATA OUT --D 10 
+STATUS A --D 11 

+SWITCH FILTER ~ +COMMAND 4 --D 12 
-~-T"~Vi-f1lh-E-·~ --------:~ MJ 

+WRITE DA ---·~T--ctoC~fSOOKHZ) -.:.1f'o3· 
+ERASE GATt --B 04 
+WRITE GATE --B 05 

+INNER TRACKS 1 +COMMAND 5 --B 06 
+SELECT HEAD . +COMMAND P --B 07 
+DISKETTE 2 SENCE +STATUS B --B 08 
+ERASE CUR. SENCE +STATUS C --B 09 

+VFO DATA YNC IN --B 10 
+MFM MODE IN --B 11 
+COVER OPEN --B 12 

-WRAP I +STATUS D --B 13 

PROCESSOR ATTACHMENT 
TOP CARD CONNECTOR 

22 

33 

I SEE 4966 THEORY DIAGRAMS I 
MANUAL FOR DATA FLOW 

w 

CABLE 
LOCATION 

02 

13 

4966 DISKETTE MAGAZINE 
ATTACHMENT CAFD 

E.C. HISTORY MACH. 

U966 

s 
F 
6 
1 
0 

COPYRIGHT IBM CORP 1976 DATE 
09-05·-7 8 

IBM CORl? .. GSD I 
LAST E.C. 0 
7555518 ~.N. 68380U5 

0 0 
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rDDDDDD 
DD D 
ODD· DD 
DD D 
~-nooo ~ 

-.A.iMPER 0 12 3 450 7 8 9 

0 I 2 14 c; 6 7 DEVICE JUMPER NUMBER 
ADDRESS LOGIC 
SELECTION JUMPER 

l l LEAST SIGNIFICANT BIT 
L...1 K>ST SIGNIFICANT BIT.JUMPER INSTALLED= LOGICAL Id 

NOTES: 

Jlt1PER 8 INSTALLED MEANS CARD IS ALTERNATE IPL SOURCE. 

JUMPER q INSTALLED MEANS CARD IS PRIMARY IPL SOURCE. 

NEITHER JUMPER INSTALLED MEANS IPL IS DISABLED. 

2 ATTACHMENT CARD DEVICE 10 = 012& = 0000 0001 0010 0110 

-

- ----- ---- ---- -------------------. --·- -- SFb20 

EC HISTORY DRAWING TITLE 

i31AUG 78 17c;c; c; c; I B CARD JUMPERS 
MAl:H 

PAHT N") 6818046 

[c CLASSIFICATION 

IBM CORP j 
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"91>4> 01 Sll:ETTE P1AGAZtrtE OR!YE (OloTllOl. 

n 
I 
I 

I I I 
I I I 

I I 

~ ; ' . . . 
~ ~ .. 

CARD S.OCMET 

'? 
I 

I ••• r--..... ·-" 

't9bb :>ISKETTE P1AGAZINE u.,;y 
(ABLE TERHINATION SOCltEr 

- ---0 ROW 

-·---BROW 

"'Ill!> 
CABLE TEPl'INATlON 

C'Jloll[(TOil 
WOZ DOZ 
w l 
WO" 00'4 
woe; ooc; 
~& 

W28 808 

ii1i U11 

WIZ 012 
I I 1 

WIO 010 
WJI Bii 

V21 IOl 

I 
_l_ 

HUD I BLUE I I HEAD I 
r""''"""-==.:•.-;:..;;::'-'------WH"'-"'I~TE=----~l-~r--==:l--.i..,....__.REAO/WRITE 

HOO CONllECTOR 

ll'l!>o 
Dl~~ETTE 

Ho.WINE DRIVE 
C&'t1l\Ol CARD 

l'O'I 
110'1 
"10 

l'tO'i 

"°" 1107 
1108 
1111 
1111 
1111 
P12 

......._ POJ 

I 
I 

U•i """"i•ii"Aiu~ A ; 011 
;;.t'•;.:2_;+...;Sc.oW-=.!-'-TC"-H'-F'--'l:..::L;;_TE:::;R.:..;/_;+_;(:..::0;;_11;;._l'IA;;..;N;.;;;D"-''t--_."f"i D 12 

11 +IMOEX 
,...,:~~~-'+--::-wIR71"'r:.E;~°"~~-=i::-:A~,_,1,...+;c;oo:f;;~K;H"'Z=--_""0Zs:::c~-------~:--+-+~~ 

~B0~'4_+~E=R~A=S=E~G~A~T~~/_x_x_~~x~----T-~IB~'t 
eoc;+w~ITE GATE/xxxx I 1 BO!>+ INP<ER TRACK'.;/+C01111ANO c; B'>: 
807+HEAD SELECT/+(01111.llllD p I I =~7 -
80'!+ ERASE CURRENT SNS/+ STAT.!!i.1-t-+BO'I 

I 
RESET I 

n 
I 912 

FR011 I I B08 
POWER I I SIJPPl.Y 

I I 
I I 

Jll 

I lcONNEaow I I! 
+WRITE DATA/+'500 KHZ OSC 

+FIL DATA 
10 +vFO DATA SYNC IN 

!12'H'iTANDARD CLOCk OUT 
Q£!7+o,F CLOCK PHASE I OUT 
010 + STl.:IOARO DATA OUT 
Bl I+ 11Fl1 HOOEl1 
809.!EQ~ 

I01 +llRJJE DATA/ +'500KHZ OSC 

POWER -'i voe 
FR011 ( +.; YOC 

SUPPLY GROUND 

oc 
CABLE 

GO'i'" 
1112'" 
810 
802 
801 
llt"t 
007 
IOt 

107 

001/Jtl) 
80&/DOll 
D08/J08 

..... 
rFo CARD 

* - NOT USED ON "ACH!NES WITHOUT A STRrPPER &SPt. 
(SEE 1111~ l'ARA. 2.1 FOR LnCATIOll OF STRIPPER ASM.) 

T 

POB 
PIO 
Pll 

.. _~ 
BASE 

Al CABLE 
DOZ -OISKETTE IN Cl WHITE 
aoz +'>VOLTS DISKETTE IN swncH1 1 YELLOW 

BOii :~~No1;:~E~T1E JN SWITCH I I !h"~!------u_ 
:l +'iVO TS BED ORIENT SWITCH I I 
BO~ GllO BED ORIENT SWITCH BLACK 

-WINDOW OPEN Wjj(TE 
~ +c; VOLTS WINDOW SW l YELLOW 
BO. GNO '4INOOW SW : •. ACK 

009 :11;~~5 ~~=gbw 11AGNET • 
D~ I 

I 
I 
I 
I 

I 
I 

STRIPPER ~.tB&.( 
COiii.ECTOR ( c; 1'1NKl 

80'1 OllIYER BO ARD 

LJ 

910 .. 
!Ill b 
1!12 J-1 

808 
B0 7 J-Z 
BOii 
aoc; 
BOl - ,_., 
ASIDE OF CON!i I 

801 - J-1 l 
BO~ ~ l I 119 c; 

BASE COYER 
---~TVT~T-.iT=ToT~--~ c ABLE OPE fl swncH 

r "1 + COYE:R OPEN 11 

LS' : +-j _'_•_o_._;~~=' ~~~-~~s- } L__J 

T----G=R~O~U~N~O- ~~R 
•---'-+:4=.,,c;,-Y_,y~'-'~'=-~~=- SUPPLY 

oc 
CABLE 

EC HISTORY 

11 AUG 76 755551 B 

2CJJAN 7CJ H5255 
t: OCT ; • H51CJ7 

r 2& JUN 80 877049 

DRAWING TITLE J 
DIS~ETTE MAG~ZINE U/L LINl:.S] 

WACH I -------
PART NO 0818047 
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.. 

T PA-I ·n FD LED ANODE 

T PA-2 41 FD LED ANOOE 

TPA-3 +24 VOLTS 

TPA-4 HEAD MOTOR HC-2(YELLOW) 

i?A-5 HEAD MOTOR MC-l(BLUE} 
TPA-6 +WRITE DATA/+<;OO kHz 05( 

TPA-7 +ERASE GATE 
T PA-8 ... WRITE GATE 

TPA-9 +ff.lER TRACKS/+COMMAND c; 
TPA-10 +HEAD SELECT I +COMMAND P 

TPA-li +ERASE CURRENT SENSE/+ST·\TUS C 

T PA-12 +STATUS D 
TPA-1"3 GROUND 

TPA-14 -5 'i01_TS 

TP.\-l"i +<;VOLTS 

TPS- l 13 FD PTX EMITTER 

T PB-2 4 l FD PTX EMITTER 

TPB-1 PICKER PTX COLLECTOR 
TPB-4 PICKER LED ANODE 
rPB-'i HEAD MOTOR M'.:-0 (ORANGE) 

TPB-o HEAD MOTOR HC-1 (RED) 

T?B-7 +ACCESSO/+CCMMA~DO 

T PS-a +ACCESS I I +COMMAND I 
TPS-~ +ACCESS 2/+COHHAND 2 

T?S-:0 +ACCESS "3/ +COM~\ND l 
TPB-:1 +ENABLE AUTOLO"DER 

TP3-12 +!=ILE DATA/XXXX 

TPB-il +DISKETTE 2 /+STATUS B 

TPB-'4 vSTATUS A 

C"Pe-::; +SWITCH FILTER /+COMMAND 4 
TP&-<5 +INDEX 

Ti"S-il -1:!£ u OtHENT 5\.:ITCH 

TPe -; 3 +AUTO STEP 0 

r~e-i::J +AUTO STEP 

l~-:fl +AUTO STEP 2 
TP&-:1 +AUTO STEP l 
1?8-2 -PICKER MOTOR 

TP9-21 -BED MOTCR 
T PB -21+ +cOVER OPEN 

ReAD/WRITE HEAD' 0 D CABLE CONNECTOR '\... 

' " 

** 

** 

D 
THP-lb !Di•oo• ... •oo .. o•I THP-1 

DD 
** 

aa 
HOO CTR TAP oO 00 rnDD 

s 
F 
6 
4 
0 

. ... . ... . ..... . . . . . 
Al A2 

H FD LED ANODE 
41 FD LED ANODE 

TPA-5 
TPA-b 

TPA-7 

TPA-8 

TPA-9 

TPA-10 

TPA-11 

TPA-12 
TPA-- n' +2Lt VOLTS. 
TPA°'- I'+ -5 VOLTS i,/" 

THP- I GROUND 

THP- 2 HEAD REFERENCE (CE MODE) 

THP-3 SINGLE STEP PICKER 

THP-- '• SINGLE STEP BED 

THP-5 PICKER EXTENDED 

THP-6 -AGC OUT 

THP-7 +AGC OUT 

THP-8 GROUND 

THP-9 CONTROL VOLTAGE 

THP-10 

THP-11 

THP-12 + I Lt • 3 VOLTS 
THP-1"3 

THP-14 - VGA IN PREAMP TP-1 

THP-15 +VGA IN PREAMP TP- 2 

THP-16 GROUND 

TPS-1 33 FD PTX EMITTER 
TPB-2 43 FD PTX EMITTER 

TPB-"3 PICKER PTX COLLECTOR 

TPB-4 PICKER LED ANODE 

TPB-5 HEAD MOTOR MC-0 (ORA~GE) 

TPB-6 HEAD MOTOR MC- I (RED) 

TPB-7 +ACCESS 01+ COMMAND 0 

TPB-8 +ACCESS I I+ COM HAND I 
TPB-9 +ACCESS 2/+COMMAND 2 
TPB-10 +ACCESS 3/+COMMAND 3 
T PB- II +ENABLE AUTOLOADER 

TPB-12 +FILE DATA/XY.XX 
TPB-11 +SWITCH FILTEH /+COMMAND 5 

TPB- ILt +INDEX 
TPB-15 -DISKETTE IN 
TPB-16 -BED ORIENT SWITCH 
TPB-17 · WINDOW OPEN 
TPB-18 +AUTO STEP 0 
TPB-19 +AUTO STEP I 

TPB-20 +AUTO 5TEP 2 

TPB-21 +AUTO STEP 1 
TPB-22 -WINDOW MAGi-:ET 
TPB-2"3 -PICKER MOTOR 
TP8-24 -BED MOTOR 

T Pa-25 +COVER OPEN 

* -USE FOR MACHINES WITH A STRIPPER ASM 
** -USE FOR MACHINES WITHOUT A STRiPPER ASH 
'tr**-USE ON ALL MACHINES 

* 

c 

*** 

* 

(SEE MIM PARA. 2.~ FOR LOCATION OF STRIPPER ASH) 

SF640 

READ/ WRITE HEAD I 

~. ~ RFAD/WRITEHEAD! ~ l-.._J 

-E-RA-sE-H--E-~D-,~~~~~~~-~~ l~I 

- ER-ASE-HE-Af'=I =-======~~2t2~~ (J~ CABLE SHIELD HEAD I _ "-..J V 

CABLE SHIELD HEAD 0 

CENTER TAP READ/WRITE HEAD I 

TO 
HEAD CONNECTOR 

ERASE HEAD 0 

READ/WRITE HEAD 0 

CENTER TAP READ/ WRITE HEAD 0 

READ/ WRITE HEAD 0 

A03 

TEST HEADER ?INS 

* 

00 

HOO CTR TAP 
I TPB 

t--'-:>l~~~~-r-....:....:...~~~~...--_..:..::::._~~-.--"~-·~:_·~·l_'-.l.fTPA 
A"3 A2 Al 

EC HISTORY D'lAWING TITLE 

7555518 DISKETTE MAGAZINE CTRL CD 

b OCT -,q H5H7 MACH SERlES I I 

PART NO b 8 } 8 0 lJ 8 

[o CLASSIFICATION 1 IBMcoRP T 

s 
F 
6 
4 
0 



s 
F 
6 
5 
0 

JZ 
A I 

-12-

-11-

- iO -r-1 
, _ 
8 

- 7 

- . 
i; 

1 

2 - ---POLARIZED 

I-

A B 

JI 

PIN LilllE NAHE 

I +21f V 
2 -5V 

.1 +'5V 
If GAOOND 
t§ GROUND 

• GR OU NO 
7 GROUND 
8 YFO CTEST HOOE> 

' +COVER OPEN 

JI 

000 
©00 
k~0 01 

J1 Jlf 

00© 
©00 

0 0 0) 
©00 

PIN 
Al 
AZ 
A1 
Alt 
At; 

Ab 
A7 

AB 
A9 

AIO 
Ali 

Al2 
Bl 
12 
81 
811 

85 
8ta 
87 
~ 

8' 
BIO 
811 

Bf2 

J2 
LI,.E hAME 

GROUND. 

GROUND 
GROUND 

GROUND 
GROUND 
GROUND 

GROUND 

I GPOUND I GROUND 
GROUND 
+2'tV 

+5Y 
-5Y 
VFO (TEST HOOE) 
+cOVER OPEN 

-BED t10TOR 
-PT(KER HQTOR 

+AUTO STEP-0 
+AUTO STEP- I 
+AU TO S TEP-2 
+AUTO STEP-1 

T 

EC HISTOnY 

'31AUG78 1i;r;sc;1e 

29JAN7q '315255 

c 

SF650 

DRAWING TITLE 

DISKETTE MAG DRIVER BO 
MACH 

PART NO .f>fj'38Q49 

CLASSIFJCA TION IT!M I i:Jj"'f CORP 

s 
F 
b 
r; 
0 



s 
F 
b 
0 
0 

LINE FILTERS 

\ I~.; 
} GREEN/YELLOW iMil 

INPUT POWER L-------+--+·lR2 I 

lf1'1 LF2 -----

TBI 
'iO HZ 
~-M_O_N ___ _ 

I =2 I 100 VAC 

}' .. .J 
TFHR 

2%21'i'i 
/ 

/ ..... ,,,.. 
1\. '+ 

,,,,_ _ 
~~

~"' ·-......... 

5 

' 
1 ....... b 

"· ..... 7 ~ 

N'JTES: 

110/112.e; VA( ' 121.5 VAC '+ 

200VAC 5 

220VAC b 

23SVAC 7 

c~Q 
10 

-

I FOR ALL '+%0 MACHINES AT SERIAL NUMBER 00022 

AND ABOVE USE THE J2 CONNECTOR DIAGRAM 

SHOWN ON THE RIGHT 

I I I 

SFbbO 
'+C}bb POWER SUPPLY :r = -=--=--=--=--=--=--=--=----=---=--=--= = = = = = =-=-----=----=--=--=-----------=-...=--== = =-=. ~ -=--------=--=------ ~ 

TBI Tl bOHZ r-------_!~BOARD ____________ I ii 
bO HZ TRANSFORMER ~HZ I El Fl J2 1 ll 
r--1 COMMON I m 10 I -, I n IOA r-~1 I h Go-----..;.:.----+-'; ~.lio-I I_____ . ' i ) II 

100 v AC 2 II I I I I 11 
+ 5v 

11 

"-l_ 1 07 1 ! r_.1 ~2) I I 11 
I! i; V AC II • I EZ I I 

+c;y RETURN 

200 v AC 4 I L - - _j I : I 

208 v AC 5 
11 1 

r _ _ FZ I 
2 '3 0 V AC b .---------1:-+I -+) I >-..L---!Kt--......---....-----1....--+-<Y \....iC'--1-~'3 )-.-.--+--,._ - r; V RETURN ti .. 

8 

ci+LJ 
FILTER CAP 

1 

~~1~5~~~~-+-:~1-+::">-l----«'l~~ ~~-+-~-+-~t--~-+--r-.,&)~+-+-1~-'iV 
I I 11 
I I II 

I& !! I ~'t~--N------....J..-U"\...o-t--~r;)~--11 +2'+V 

~t~'1:------~i1+-+~"';--+'----+-~-+-__...----+--+----1r--~'; 1' 
'---'--------+-· .....__ ~-u - I '+) 11 +2'+V RETURN 

I L--~ L __ .J II 
I 

JI 
11 r- - __ _J E'+ 11 

L_[]--f-t GROUND 

I.SK 

05 
ON 

2 

5.bK 

! l 
15on 

111 
I I l I -~R 

&.euFT I:: 
b. 1'+ K 200 0 I 1. 

2K 
7.5 K '3.8'3K 

I ' ' I ' I D I jl E5 - I II +POWEr\ ON 
~ I L_ -- -- - -------- ______________ JI. 

~=~~-=--~~~-==-~-~~-=--=--=-~-~~~~-~~-~~~~~=~~~~~~-~~~~~~=~~ 
J'3 J2 . 

--...-F...,> ~ >1 + w 
--1-1 ~) c; >-+-- + 5V RETURN 

'+C}bb DRIVE MOTOR . 
I ).b > I -c;v 

I ) 9 ) I -'YI RETuRN 

--1-> 8 )>--1 - + 2'+ v 
--1-11) 7 ) I +ztt v RETURN 

--t1-i1) 2 )>--1 - GND 

49&& FAN MOTOR 

I) 1 )>--1 - -POR 

--~-.~ ~ +FOWER Of~ 

lt9bb GROUND 

llC HISTORY DRAWING TlTLIE 

11 AUG 78 7 c;c;5c;1 B LfC}bb POWER SL; PPLY 

29JAN 79 H"i2';"i MACH s ERIE s I I 

PART NO b 8 '3 8 Q II) I 

[o CLASSIFICATION ] 
j l IBM CORP 

s 
F 
6. 
b 
0 



4963 DISK ATTACHMENT CARD 

STANDARD CHANNEL 

ADDRESS BUS BIT--00------B02 
ADDRESS BUS BIT--01------B03 
ADDRESS BUS BIT--02------B04 
ADDRESS BUS BIT--03------B05 
ADDRESS BUS BIT--04------BO? 
ADDRESS BUS BIT--05------BOB 
ADDRESS BUS BIT--06------B09 
ADDRESS BUS BIT--07------BlO 
ADDRESS BUS BIT--08------B12 
ADDRESS BUS BIT--09------D02 
ADDRESS BUS BIT--10------004 
ADDRESS BUS BIT--11------DOS 
ADDRESS BUS BIT--12------D06 
ADDRESS BUS BIT--13------DO? 
ADDRESS BUS BIT--14------D09 
ADDRESS BUS BIT--15------010 
ADDRESS BUS BIT--16------011 
ADDRESS GATE-------------M08 
ADDRESS GATE RETURN------M09 

# BURST RETURN------------{P04) 
CONDITION CODE IN BIT-00-D12 
CONDITION CODE IN BIT-01-013 
CONDITION CODE IN BIT-02-B13 

#CYCLE BYTE INDICATOR----(P10) 
CYCLE INPUT INDICATOR----P09 
CYCLE STEAL REQUEST IN---M02 
DATA BUS BIT------oo-----G02 
DATA BUS BIT------01-----G03 
DATA BUS BIT------02-----G04 
DATA BUS BIT------03-----GOS 
DATA BUS BIT------04-----GO? 
DATA BUS BIT------05-----GOB 
DATA BUS BIT------06-----G09 
DATA BUS BIT------07-----GlO 
DATA BUS BIT------PO-----G12 
DATA BUS BIT------os-----J02 
DATA BUS BIT------09-----J04 
DATA BUS BIT------10-----JOS 
DATA BUS BIT------11-----J06 
DATA BUS BIT------12-----JO? 
DATA BUS BIT------13-----J09 
DATA BUS BIT------14-----J10 
DATA BOS BIT------15-----J11 
DATA BUS BIT------P1-----J12 
DATA STROBE--------------M10 
HALT OR ~CK--------------M07 
INITIATE IPL-------------P07 
IPL----------------------504 
POLL---------~-----------M12 
POLL IDENTIFIER BIT--00--P11 
POLL IDENTIFIER BIT--01--502 
POLL IDENTIFIER BIT--02--S03 
POLL IDENTIFIER BIT--03--P12 
POLL IDENTIFIER BIT--04--P13 
POLL PRIME---------------M13 
POLL PROPAGATE-----------M11 
POLL RETURN--------------M04 
POWER ON RESET-----------505 
REQUEST IN BUS BIT--00---507 
REQUEST IN BUS BIT--01---sos 
REQUEST IN BUS BIT--02---509 
REQUEST IN BUS BIT--03---510 
REQUEST IN BUS BIT--04---S12 
REQUEST IN BUS BIT--05---S13 
REQUEST IN BUS BIT--06---U02 
REQUEST IN BUS BIT--07---U04 
REQUEST IN BOS BIT--08---uos 
REQUEST IN BUS BIT--09---U06 
REQUEST IN BUS BIT--10---007 
RE8UEST IN BUS BIT--11---U09 
RE UEST IN BOS BIT--12---U10 
REciUEST IN BUS BIT--13---U11 
REQUEST IN BUS BIT--14---U12 
REQUEST IN BUS BIT--15---U13 
SERVICE GATE-------------P05 
SERVICE GATE RETURN------P06 
STATUS BUS BIT------oo---J13 
STATUS BUS BIT------01---G13 
STATUS BUS BIT------02---M03 
STATUS BUS BIT------03---P02 
SYSTEM RESET-------------M05 

VOLTAGE PIN ASSIGNMENTS 
+5V---D03--J03--P03--U03 
GND---D08--J08--P08--U08 
-5V---G06 
+8 .. 5V---G11 

q963 TOP CARD CONNECTORS 

W22-- -FILE DATA BUS BIT 
W23-- -FILE DATA BUS BIT 
W24-- -FILE DATA BUS BIT 
W25-- -PILE DATA BUS BIT 
W26-- -FILE DATA BUS BIT 
W28-- -FILE DATA BUS BIT 
W29-- -FILE DATA BUS BIT 
W30-- -FILE DATA BUS BIT 
W31-- -FILE DATA BUS BIT 
W03-- -FILE DATA BUS BIT 
W04-- -FILE DATA BUS BIT 
W05-- -FILE DATA BUS BIT 
W06-- -FILE DATA BUS BIT 
WO?-- -FILE DATA BUS BIT 
W09-- -FILE DATA BUS BIT 
W10-- -FILE DATA BUS BIT 
W11-- -FILE DATA BUS BIT 
W12-- -FILE DATA BUS BIT 
X31-- -INTRFC PAR CHECK 
X03-- -FILE TAG 0 
X04-- -FILE TAG 1 
X05-- -FILE TAG 2 
X06-- -FILE TAG 3 
X12-- -FILE TAG p 
X25-- -A KN REQ OUT 
X28-- -STROBE IN 
X29-- -REQUEST IN 
X13-- -PAR~KEET POR 
X23-- -SYSTEM RESET 
X24-- -REQUEST OUT 
X26-- -STROBE OUT 
X30-- -AKN REQ IN PWRD 
X32-- -SYSTEM PWR ON RST 
X07-- -FILE TAG 4 
X09-- -FILE TAG 5 
X10-- -FILE TAG 6 
X11-- -FILE TAG 7 
W02-- GND 
W08-- GND 
W27-- GND 
W33-- GND 
X02-- GND 
XOB-- GND 
X27-- GND 
X33-- GND 
w12-- NOT USED 

~: w 3-- -IPL 
~: X22-- -BURST MODE 

TOP CARD CONNECTORS 

~j ~ I ~~: ~ ~ I ~ ~ 
221 x 102 
331 I 13 

1-----

CABLE LOCATIONS 

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

t LINES ARE NOT USED BY THIS ATTACHMENT .. 

I SEE 4963 THEORY DIAGRAMS I 
MANUAL POR DATA FLOW 

I t 

COPYPIGHT IBM CORP 1976 

4963 ATTACHMENT CARD 

:E:.C. HISTORY MACH. S 
08-17-78 374947 F 

SERIES 1 5 
10 
I O 
I 

IBM CORP. GSD I 
DATE LAST E.C. \ 10 o 1- 1 5- 7 9 3 7 5 1 rn P. 'N. 6 8 3 7 7 6 8 

0 0 



U963 DISK ATTACHPl!NT CABLE 

ATTkCHPIENT CABLES DOC BOAPD ~k2~ 
PIN ~SSIGNf'l.IEWTS PIN ASSIGN FN S 

w22-- -FILl DJ. TJ\ ·BUS BIT 0(1 B5B02 
W23-- -'P'It F. DATA BUS BIT (', B5B03 
W24-- -'FILE DATA BUS BIT 02 B5BOU 
W25-- -'PILE 0 J\ TJ\ BUS BIT n3 B5B05 
W26-- -PILE DATA BUS BIT 04 B5B06 
w20-- -FILE DATA BUS BIT 05 B5BO" 
W29-- -FIL! Dk'!'~ BUS B!T f'.'6 B5B".'9 
W3C-- -FILF DATA BUS BIT t) '1 B5BiCI 
w3i-- -FILF DATA BUS BIT PO B5Bi" 
WO~-- -'PILF OJ.TA BtJS BIT t'B B5DO~ 
WOl.J-- -FILE DATA BUS BIT 09 I B5DOU 
Wt"l5-- -FILE DATA BUS BIT io B5D05 
W"6-- -FILE DJ\ TJ. BUS BIT ,, BSD06 
W0"7-- -FILE DATA BUS BYT i2 BS Of'.' '1 
WI) 9- - -PILE DJ\Tk BUS BIT 13 B5DO~ w,o-- -P'ILF OJ\T~ BUS BIT 14 B501t"I 
w11-- ·FILE DATA BUS B!T 15 B5D11 
w12-- - P IL E D J. T J\ BUS BI'!' P1 B5D12 
X31-- -INTRFC PAFITY CH!CK ~5Bi1 
XOJ-- ·FIL! TAG (' A5D03 
xou-- -PILE TAG 1 A5DOU 
xos-- -PILE TJ.G 2 A5005 
X06-- -FILE TAG 3 A5D<'6 
X12-- -PILE TAG P ASDi2 
X25-- -J\KN REQ OUT ~5BC''5 
X2A-- -ST~OBE IN A5B08 
X2CI-- -RE~UEST IN J.5B09 xn-- ·PA AKEFT POP A5Di3 
X23-- -SYSTEPI RFSFT J\S BO 3 
X24-- -RE~UEST OUT ASBOU 
X26-- -ST OBE OUT -.sso6 nc-- ·AKN FEQ IN PWRD l5B10 
X32-- ASei2 •SYSTE~ PWF ON FST 
X07--
X09--
X11'.'--
xiii--
wo2--
woe--
W27--
W33--
xi,2--
xoe--
x21--
X33--
W32--

t wi3--
t X22--

PROCESSOR ATTACHPllN~ 
TOP CARD CONNECTORS 

22 w 02 

33 i3 

22 l 02 

33 13 -·----
CABLE LOC~T!ONS 

-PILE TAG 4 
-FILP: T .. G '5 
-FILE "'AG 6 
-PILE TAG '1 
GND 
GND 
GND 
GND 
GND 
GND 
GND 
GND 
NOT USFD 
-IPL 
-BURST l"IODE 

------·-------------

t LINES ~RE NOT USED 

l S~E 4Q63 T~~ORY DIAGRAMS I t l"IANUAL FO~ DATA FLOW 

' 

ASD0"7 
' -- k50"9 

ASDiO 
A5D11 
BSDC'2 
B5Dt'8 
BSB0"7 
assn 
A5002 
A5D08 
ASB07 
l5Bi3 
B5B12 
B5D13 
ASB02 

W CONNECTS THFU CAEL~ ~o BS 

X CONNECTS THRU CABLE ~O AS 

------------------ ··-------··--------
I : 

------------------
AS 

DUC BOA RD (A 2) rn ~D SIDE VI'l"W) 

4963 AT~ACHPl!NT CABLE I 
!.C. HISTOFY l"IACH. S 
08•17-78 ~7Q947 F 

4963 •S 
' I) 

IBPI COPP. GSD I 1 
DA~E LAST F.C. 0 0 0 
~2-ni-79 37~35i ~.N. 6837769 I 



TIMER FEATURE ATTACHME~T CARD 

STANDARD CHANNEL 

ADDRESS BUS BIT--00------802 
ADDRESS BUS BIT--01------B03 
ADDRESS BUS BIT--02------B04 
ADDRESS BUS BIT--03------805 
ADDRESS BUS BIT--04------B07 
ADDRESS BUS BIT--05------B08 
ADDRESS BUS BIT--06------B09 
ADDRESS BUS BIT--07------B10 
ADDRESS BUS BIT--08------B12 
ADDRESS BUS BIT--09------D02 
ADDRESS BUS BIT--10------004 
ADDRESS BUS BIT--11------005 
ADDRESS BUS BIT--12------D06 
ADDRESS BUS BIT--13------D07 
ADDRESS BUS BIT--14------009 
ADDRESS BUS BIT--15------010 
ADDRESS BUS BIT--16------D11 
ADDRESS GATE-------------M08 
ADDRESS GATE RETURN------M09 

# BURST RETURN---------~--(P04} 
CO~DITION CODE IN BIT-00-012 
CONDITION CODE IN BIT-01-D13 
CONDITION CODE IN BIT-02-B13 

# CYCLE BYTE INDICATOR----,P101 
# CYCLE INPUT INDICATOR--- P09 
# CYCLE STEAL REQUEST IN-- M02 

DATA BUS BIT-----oo------G02 
DATA BUS BIT-----01------G03 
DATA BUS BIT-----02------G04 
DATA BUS BIT-----03------GOS 
DATA BUS BIT-----04------G07 
DATA BUS BIT-----05------GOS 
DATA BUS BIT-----06------G09 
DATA BUS BIT-----07------G10 
DATA BUS BIT-----PO------G12 
DATA BUS BIT-----os------J02 
DATA BUS BIT-----09------J04 
DATA BUS BIT-----10------JOS 
DATA BUS BIT-----11------J06 
DATA BUS BIT-----12------J07 
DATA BUS BIT-----13------J09 
DATA BUS BIT-----14------J10 
DATA BUS BIT-----15------J11 
DATA BUS BIT-----P1------J12 
DATA STROBE--------------M10 
HALT OR MCHK-------------M07 

# INITIATE IPL------------(P07) 
# IPL---------------------(504} 

POLL---------------------M12 
POLL IDENTIFIER BIT--OO--P11 
POLL IDENTIFIER BIT--01--S02 
POLL IDENTIFIER BIT--02--S03 
POLL IDENTIFIER BIT--03--P12 
POLL IDENTIFIER BIT--04--P13 
POLL PRIME---------------M13 
POLL PROPAGATE-----------M11 
POLL RETURN--------------M04 
POWER ON RESET-----------S05 
REQUEST IN BUS BIT--OO---S07 
REQUEST IN BUS BIT--01---SOB 
REQUEST IN BUS BIT--02---509 
REQUEST IN BUS BIT--03---510 
REQUEST IN BUS BIT--04---512 
REQUEST IN BUS BIT--05---S13 
REQUEST IN BUS BIT--06---U02 
REQUEST IN BUS BIT--07---004 
RE8UEST IN BUS BIT-•08---uos 
RE UEST IN BUS BIT--09---U06 
REQUEST IN BUS BIT--10---U07 
RE8UEST IN BUS BIT--11---U09 
RE UEST IN BUS BIT--12---010 
REQUEST IN BUS BIT--13---U11 
RE8UEST IN BUS BIT--14---U12 
RE UEST IN BUS BIT--15---U13 
SERVICE GATE-------------P05 
SERVICE GATE RETURN------P06 
STATUS BUS BIT------oo---J13 
STATUS BUS BIT------01---G13 
STATUS BUS BIT------02---M03 
STATUS BUS BIT------03---P02 
SYSTEM RESET-------------M05 

VOLTAGE PIN ASSIGNMENTS 
+5V---D03--J03--P03--U03 
GND---D08--J08--P08--U08 

I SEE PROC THEORY DIAGRAMS I 
MANUAL FOR DATA FLOW 

I I 

COPYRIGHT IBM CORP 1976 

TIMER TOP CARD CONNECTOR(S} 

,J1 AOB-- FRAME GROUND STRAP 
,J1 A06-- NOT USED 
,J 1 A07-- NOT USED 
,J1B01-- NOT USED 
,J1 B02-- NOT USED 
,J1 B03-- NOT USED 
,J1 A01-- TIMER 00 CUSTOMER CLK 
,J1 A05-- TIMER 00 CUSTOMER SIGNAL 
,J1 A02-- TIMER 00 EXT GATE 
,J1 A04-- TIMER 00 EXT GATE ENB 
,J1 A03-- TIMER 00 RUN STATE 
,J 1 BOB-- TIMER 01 CUSTOMER CLK 
,J1 B04-- TIMER 01 CUSTOMER SIGNAL 
,J1 B07-- TIMER 01 EXT GATE 
,J 1 BOS-- TIMER 01 EXT GATE ENB 
,J1 B06-- TIMER 01 RUN STATE 

TOP CARD CONNECTOR 

A081-----,B08 

J1 I 
xlao2 LOCATOF PIN 

i'O 11 I B 01 
1-----

CABLE LOCATION 

CUSTOMER ACCESS PANEL (C.A.P.) 
PIN ASSIGNMENTS 

CARD END PANEL END 

'' 1A01 ------------ A 
'J 1 A02 ------------ c 
,J 1AO3 ------------ B 
'J1 A04 ------------ D 
'J 1 A05 ------------ * ,J 1 B04 --~--------- * ,J 1BO5 ------------ T 
\J 1 B06 -..-------- ... -- v 
~J 1 B07 ------------ s 
'11808 ------------ u 

* ~~WISTED PAIR GROUND SHIELDS 
TO FRAME GROUND ON C.A.P. 

~nMER 00 GROUND A05 
~~IMER 01 GROUND -- B04 

# LINES ARE NOT USED BY THIS ATTACHMENT. 

TIMER ATTACHMENT CARD 

E.C .. HISTORY 
06-21-76 578446 
10-01-76 578468 
12-02-76 578469 

MACH. 

TIMER 

I 
1~ 
'J 10 

IBM CORP. GSD I 
DATJ~ 
06-'I 0-77 

LAST E.C. 10 
578625 P.N. 1635187 I 

----··---------~-------------------

GND 

GND 

0 0 



s 
T 
I 
0 
5 

JUMPERS FOR : s T ; 0 5 

ff 
TTL INPUT = ROWS A AND B ~ 

TWO (2) JUMPERS MUST BE INSTALLED 
FOR EACH INPUT LINE USED 

CABLE CONNECT 

[

TTL FILTERED INPUT = ROWS 8 AND C [1) 

ABC ~JUMPER MUST BE INSTALLED 

TMR 0 CLK --~.a 
TMR 0 GATE--"""'F-!~ 

TMR I CLK --"""" 
TM R ! GATE ----.~ 

DEVICE ADDRESS 
SELECTION 

~~~ 

oo~o~oB B 

NOTES: 

~ 0 TO +5.5 VOLTS MAX Iii 5.. MHZ RATE 

(1] ± 2'+ VOL TS MAX Iii 5.. 'iO KHZ RATE (WORSE (~SE) 

HOST SIGNIFICANT BIT 
~ o~omo D [=:J 

~~<" LJ "LJ 

NOTE:-

OJ JlJMPfA INSTALLED = LOGICAL I 
NO JtMPER = L.OGICAL 0 

·~ •• •• • 

STANDARD CARD JUMPERING C AS SHOWN) 
ADDRESS = 'fO HEX = 01000000 
INPUT = TTL(TIMER 0 >TTL FILTERED(TIMER I) 

DIAGNOSTIC CONFIGURATION ENTRY FOR ORD AS SHOWN 
TMRo = a+oso, 4-000,oooo,oooo,oooo,oooo,oooo,002a 
TMR1 = 1+150, oooo,oooo,oooo,oooo,oooo,oooc,002s 

WRAP CONNECTOR PIN 16 '3"i 8j5 

JUMPER MUST BE INSTALLED 

c 
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.. 

liOV OR 220V 

r·JJ f-h-Li-=>-----

1 2 I 

I 0 0 01~ACTUAL 
,oo 01 

b i; 4 

r--- ------, 

LINE 

I 
I 

: LINE SWITCH 
SWI I 

I 
I 
I 

-- _J 

'tl5W POWER 
SUPPLY CARD 

I CONN J9 PIS CARD 

Ir 
I: 

I 
• I 

I 
I 

• I 
I 
I 
I ' cci;> I 

f'-..., I 

I -,,~j 

r 
I 
I 

POWER 
J '/ 

SUPPLY ASH "-"' 

BACKBOARD CARO FILE 
REAR VIEW 

T5 - 802- 811 +5V 
002- 011 GND 

(T'+) 

r r 
~ I 
I • • 

lo 

T2-B02-Bl1 +5V 

002-011 GNO 

1 
~n-802-807 +IZV 

V eoe-e 11 -i;v 
D02-007 -12V 
008-011 +8.5V 

T'+-802 THERMAL NOT LATCH 
801 OPEN 
80'+ PORN 

805 PTWN 

BO& OPEN 
807 NOT USED 
BOS TO CO!o!SOLE +IS'! 
B09 CENTER TAP 

BIO AC FAIL 
Bii AC FAIL RET 
812 OPEN 

811 +5V INT. 
002 +8.'>V 
OCJ1 +12V 
00'+ GNO 
005 A.C. GvOD 
006-011 GND 
012 -'>V 
011 -12v 
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C2 
D 

r :COZl: 1 

11: : 11 
002-011 GND i : : I ~ BOZ-Bl3 +'iV 

. • • I 

l : : JI 
•Cm• 

002-007-IZV l 
C3 

D 

o(02)o 

• 0 

0 0 

0 0 

• 0 

0 • 

" I BOZ-B07+12V 

r . 
0 

0 i 
: 11 I 

008-011 +8SV 1 

002 +8. 5 V TEST POINT 
!.'IQ?· ·H 2"! !EST !>O!N'!' 
DOit GND 

~A.C.GOOD 

00&-D 11 GND . 

Dl2-5V TEST POINT 
013 - IZV TEST POINT 

NOTES: 

l 

0 

0 0 

• 0 

o(l1). 

C'+ 
0 

~ "" 
0 0 

·o 0 

0 0 

0 0 

0 0 

0 0 

0 0 

"" 0 

0 0 

o( I'~) o 

;B08-Bl1-5V 

802 THERMAL FAIL NOT 
30~ O~N 

804 PORN 
805 PTWN 
BO& OPEN 
807 NOT USED 
~8 +c;v TO CONSOL£ 
809 CENTER TAP 
BIO AC FAIL 
B 11 AC FAIL RETURN 
812 OPEN 
813 ~c:;v INTERNAL TIP 

ITI THESE LEADS ARE SOLDERED ON10 THE CIRCUIT BREAKER 
~ SUP-ON TERMINALS 
[1) POWER COHNE~ J9 IS ON THE FRONT OF THE POWER 

SUPPLY CHASSIS 

ci; 
D 

r :COZl: 1 

11 : : 11 
OOZ-D!1GN> I: : l~BOZ-BIH5il 

: : J 0 0 

•(1'3) 0 

z 

SURGE RELAY KI 

(2)CAPACITOR 

~POWER CCJ<NEClOR .iq I}] 

l 
,...- AC INPUT VOLTAGE saECT!ON JUMPERS 

SPRIN~ CLP 
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BLOWER ASM 

EHI AC LIN£ FILTER I AC PO\ER CORD/PLUG 

ROW A 
T 

/ 

T2-j 

I n-J 
T4-I 

\ TO FAN MOTOR I I ~-~---
~---------t~r---r---- \EM! AC LINE FILTER} L------...::..,~:-------~--

_J/ I \ '-BACKBOARD 
Jq !NPlJT POWER CONNECTOR I I \ ~ _/ J ~BOARD DC POWER AND 

P/S ASM SW I AC POWER ON/OFF CONTROL SIGNALS ENTRY 
(YA4SO) 

CBI INPUT CIRCUIT BREAKER 

[o 

CABLE SHIELD TERMINAL BLOCK 

~---~ 

/ : ~ : ", 
I e 4 e \ 

\

I =~= ) • 8 • 
• q • 
• 10. 
• 11 • ,/ 

',_ • !? • / 
~ 

PIN ASSIGNMENTS 
~.S SEEN FROM 

BACKBOARD SIDE 

YA460 
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SEE LOGIC~ YA4 
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SYH 

o.ca 
CBI 

r > 

I INPUT { 
~~o;~;;:: VAC 

l 

~ oomrr { 
TO llOV OR 220V 
CARD FILE FAN 

COMPCNENTS 

DESCRIPTION 

CAPACITOR, 2900u.F 2COVDC 

CIRCUIT BREAKER, IOA, 21fOVAC 

....... 111110• 7M91110t ALO DllAWINO l'OllllAT UIT .. OCLOTM ·.....n 

YA1+65 

J9~-- P/S <A'~ ASSEMBL'~ - PIS ASSEMBL'\ 

r-- -- -\-------.~I::~.-~~ ___ \--- ___ \ _____ /(INPUT 
VOLTAGE SELECTION JUMPERS 

B D 

LINE 

GROUND 

LINE/NEUTRAL 

NEt;TRAL 

GROUND L: 
110 220 

~,~-~ 

~,-~ 
LINE ~,-)g 

El 

E2 

E"> •E'- ,_......., 
+ C'+ 

C7 n 

CB 

er; 

L_ - - - - - - - - - - - - - - - - - - - -
NOTE: U2 CONNECTICtlS ARE FOR SLIP-ON TERMINALS 
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AC GROUND SYMBOLS: 

LINE CORD 
AC PLUG 

~ 5CREW & EXTERNAL-TOOTH U:KW 

1 I IOV 

I r::J LINE 
LJ~I---___, 

l ~.,..___......! 

C!l METAL TO METAL CONTACT WITH SCREW 

@ PRIMARY GROUND 

FAN MRi 
PLATE 

LCKW 

8 
FAN MOTOR 

I 

_L 

FAN CONN 

CARD FILE 
CHASSIS 

CARO FILE LCK\.I 
CHASSIS 

LINE 

LCKW 

ONNECTCR 

YA470 
SW MTG PLATE 

SW BOX 

r----,~----6-._- P/S LAND 

POWER SU~PLY 
P/C CARD 

PIS CHASSIS 
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NOTES: 

' D 
I 
0 
0 

;

I: NOT INCLUDED IN THE 1.0 METER ENCLOSURE 

FOR CANADA ONLY 

f"IAY BE EIT .. ER 110 ('R 2 20 VOLT RECEPTACLES 

JAPAN INSTALLATIONS ONLY; A COMPENSATION 

NETWORK ASSEMBLY IS USED. REFER TO lNSTALLA-

noN INSTRUCTIONS. PART NUMBER lb'3'Hlt'3. 
PARAGRAPH It.I 

c. e. I ---COYER 

COVER i 

COVER 2-..._ 

NOTE QJ "" 

Pl 

LINE CORD 

(. 8.1 

CABLE I 

FUSE t, NOTE {!] 

- RECEPTACLE 
BOX I, NOTE [II 

J ... 

CAaLE 2, NOTE lIJ 
-FUSE 2 

L--------RECEPTACLE 
BOX 2, NOTEQJ[) 

c.lte---------J') 

l'(i}"l-----------J7 

l.81'1ETER 
ENCLOSURE 

J8 

" :It 

"' "' z -" ::a 
0 c z 
0 

Pl 

r- ------1 

I 
I 

z 
ITI 
c 
~ 
::u 
> ,-

I 
L---

... ,.. -z 
ITI I 

I 
I 

(. 8. I 

----~eBu 
,.-- ----1 

A 

L _____ _! 

r --- --1 

I 
I 
I 

A 
F2 

B 

RECEPTACLE 
BOX I, NOTE GJ 

RECEPTACLE 

YOIOO 

BOX Z. NOTE ~[I) 

L ____ __j 
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