S ]

1627 1132 1055
1053 PLOTTER PRINTER PAPER TAPE
CONSOLE PRINTER MOD ! OR 2 PUNCH
J PROGRAM LOAD DEVICES
029 CONTROL | |
KEYBOARD CTRCUITRY | 1134 | '
i PAPER TAPE i
READER 1
135D |
SINGLE DISK STORAGE | :
bz | k2 |
CARD PUNCH . or \ c:ao zuuge‘n "
— MOD S5 | ND PUN
CORE STORAGE SYNCHRONOUS | MOD 6 OR 7 |
L us kk-32K COMMUN | CAT10NS I !
2 US 8k-32K ADAPTER | |
L e —] |
STORAGE 1231 | 2501 i
131 ACCESS OPTICAL 4ARK . CARD READER I
CENTRAL CHAHNEL - oHONE PAGE READER OR N MOD Al OR A2 |
PROCESS ING & MOD 1
UNIT SET LINES b
\ No 11
oR 33 ]
/ CUSTOMER
DEVICE
l 2310
1 DISK STORAGE
MOD B) OR B2
CHANNEL SAC IL
MULTIPLEXER = o J
1/0
CONTROL
CIRCUITRY 1
133
MULTIPLEX 1403 2310
CONTROL PRINTER DISK STORAGE
ENCLOSURE MOD 6 OR 7 MOD Bl OR B2
DATE |EC NUMBER| DATE |EC NUMBER]| 1130 SYSTEM CONFIGURATOR
MAY 65| L15LBOD
0CT 65| L15483A DATE| APR 68 | P/N |2201354
RED |22APR68| 419675 TYPE 1130
IBM AAD11




=< | ] o ] o | w
O
:3 -
RE RS
Iy il B :
~ <
3 z|e
é < |z
l “ :é‘
ol |2
CONSOLE | ADDR DECODE | = IR
- &
] a —t
-
-
____.* SAC b A :!,
CORE STORAGE 0 :
LSy bK-32K 2 2
2US: BK=32K -
o [4—9 <
H SCA ———-? £ a
CORE c =l a] =
RESERVED FOR ADOR 0 = g A
-—————-—-—-——--1--—_—« D i 1
PRINT OUTPUT IRAGE 0039 £ 2| B
—————— o e jodl I 4
INTERRUPT ADDRESSES 0013 i o i
> w1 iR STER T2 0003 < EE
L - sle
- a
_.T | : : g §
—P 20 —-——T
029/1053
—P{ KevBoARD/ —@
PRINTER
1ik2
—P| CAD -—-6
READ/PUNCH
.———-——
S INGLE
—P| DIsK @
STORAGE
M1 (32K) MIS
M2 gsx)
M3 {(8K)
& > 1132 ¢ STORAGE
PRINTER ADDRESS
(M REG)
113/ 1055
H PAPER TAPE p—=@ 7 1
READ/PUNCH
1627 1/0 INPUT BUSS
> rLomren — l l — 9
\ 4 Y ,
10 |~"5
P P2 80 B!
! STORAGE 5 INSTRUCTION
PARITY BUFFER ADDRESS
(B REG) (! REG)
1/0 OUTPUT BUSS
0 4 5 5 0o DS 6 1 8 9
ARITHMETIC
op FLAG FACTOR TAG MODIFIER
(D REG)
& L
uo uls Als Qo Qls
TEMPORARY ACCUMULATOR ACCUMGLATOR CARRY/
ACCUMULATOR (A KEQ) EXTEKS LON OVERFLO
(U REG) (Q REG)

L S




/A CE SPACE
/A CE MODE. '

Y

/A CE SINGLE CYCLE P.B,

o A_STR MovE

Y

Y

} AA231 SCA ATTACH

= = 1 S l 2 ' =
o
D
[ Ll
B
|- S
o |0, o1se, e g = <
PROGRAM LOAD AA2}l  ———p PROG LD 8|31 <
AA22) oF REG GATE = b b
& B TO D GATE Sla
_ LOAD CR DISPLAY KT321 =lE|¥
=lale
TV o DISPLAY 4 -3
] ™ .
| F =
! o [ ]
| MODE SELECTOR SWITCH -
' ]
| z
D (OR STORAGE LOAD
: Lo ( a3 /0 NeuT SR G
\ DISPLAY > NOT USED -
o SINGLE_INSTRUCT ION >  AA2)] RUN CONPROLS <
oK > NOT USED -
oI NTERRUPT RUN > AA231 PROGRAM TRACE § § %“
o SINGLE STORAGE CYCLE > AA21} CUN CONTROLS ; 7=
o SINGLE STEP > AA21) RUN CONTROLS RE]
ARAE
al7T|S
W] o~
CONSOLE KEYS
START KEY > :
‘Z\‘ START KEY . AA211 RUN CONTROLS
3/,\ STOP_KEY > AAZYY RUN CONTROLS
A PROGRAM STOP KEY > AA23) PROGRAN STOP
ﬂ RESET KEY > AAZI1 RUN CONTAOLS
,/A PROGRAM LOAD KEY > AA231 PROGRAM LOAD .
3'/,\uum IAR KEY > AA211 | & M CONTROLS
ﬂ CONSOLE/KEYBOARD KEY > AA231 CONSOLE 3IT SWITCHES
CE PANEL SWITCHES
ﬂ PARITY RUN - AAZIL PARITY CHECK
ﬂ NON STORAGE LGAD & CYCLE > AA211 STORAGE CONTROLS
AA231 1/0 INPUT SPD
ezf/l\
]
H STORAGE LOAD
oA >  AAZI| RUN CONTROLS
/A STORAGE D ISPLAY
a ﬂ INTERRUPT CELAY — AAZ31 INT LEVELS & REQ
H
N \F
LAMP TEST
o A > TO ALL DISPLAY PAMEL LAMPS
SCA SWITCHES
o- 4800 P
2400 -
BAUD 2000 _
SWITCH o o
o 1200 >
o 600 >
SINGLE PULSE
o >




| 2 I 3 1 5 | 5 6 | 1
zoszcs €S LVL USE REQ AA231 — o
2. 0SC A,B INTERR REQ INHIBIT AA231 —® CTALS | yr cYCLE
OR 3.6LNC NON-STOR LD & CYCLE CE SV AAZOI——= ———-——ﬁ
KA101 RE STORA
s eS INIRIT CORE STORAGE
KT SW AA2S!} -1 CTRLS A231 LZCK. RD CYCLE
™ T CLOCK ADV 101§ > " SJ-k Lk-32k $DO01-999
RESET S ARSI — 1 111 §J-2 Bx-32x SA001-299 s
-~ STR SEL | _
e el ————— — -
nx > [ PRINTER OUTPUT (MAGE__ _, 0039 €S ADDR AAZ31
SICLE ISR o0F Aol e N ST USE [ INTERRUPT ADORESSES 0013 |
SINGLE STEP WODE AA20i — X CLOCK AV —5 ol nci01 INDEX REGISTERE 1,2,3 0003
SINGLE MEMORY CYCLE MODE AAZ.0! ——pm CLOCK €S LEVEL GT AA231
PROGRAM LOAD AA23] — n;n}(,n. 7y ?
IKTERRUPT REQ AA23! — - X & T CLOCKS TO 1/0 \ — _lm_o
—pi KA10) CS ADDR NOEX
STORAGE LD OR DISP CE SW AA20] AOL| peser > TO ALL BLOCKS ) e Abca ot 2
I'_" 10 K§20 arn ——QO
SOCCL: __Lz_o ‘ M221 iNDEX 0P ——pp |N_m_3__o
STOP SW AA281 — ] STOP 1A . M221 DBL PREC —d
PARITY STOP . WATCH | erop —O0 t
——EO SAR ADDR INDEX ADDR
xu201 ———= CYCLE TIMING (TO ALL BLOCKS) GATES GATE K301
| ’ e E MB1G] ]
El
INDEX/DBL PREC 0DD ADDRS
‘ no €S LEVEL INHIBIT AA23}
ko101, INDEX ADOR 'MHIBIT
m a0
b BIT cHECK 1,2 7\ STORAGE ADDRESS REG
M0 RBI1O1-271 ns
RESET B
sl
"
. LOAD IAR KEY AA201 —p |;n'“"“
s ATON ST /N AA221 ACC OUTPUT BUSS
BRANCH AA221 i MT0 | CT AN\
SKIP AA221 —
N RESET | | g AAZ31 PROG LD
X10 READ/WRITE AA23 —p I INCR 6T /N A K311 3
1 70 B kG211
8—1 GT 1 INCR
xc201 [
i A
1
(41 Sy (421 e
STORAGE MIFFER REG
8T BIT 2 RB101-€71 10 INSTRUCT 1ON ADDRESS REG 1s
1 KR111 RBIOT=271
) L_ J\-{z l I\ >
PARITY RUN CE S AA20) —P MAITY CHECK e ]
xriol, 111 ATO B
A AA221
PARITY STOP GATE | TO A A
. 1 TO A CTRL AL InpUT
N1 BUSS
DATE | EC NUMBER | DATE | EC NUMBER 1131 DATA FLOW-RUM, ADDRESS,
RS A TO B GATE o 13-65| k15h800 AND STORAGE CONTROL
| TO B GATE J2APREE| B19675 DATE [L=ll=65 |P N 2201361
TYPE 1131
KG241,251
lm, AAZ1Y




2 | 3 | b 1 5 | 6 1 7

-_NN> D>

AA221
STORACE BUFFER REG
RBIO1=271 ACC INPUT BUSS AA2!] cummmm
LOAD/D ISP/ PP.OG GATE OP | GATE BO-9 TO OP REG, FLAG, TAG. MOD GATE B10=B1S TO CCC
LD INHIBIT AA20) REC g\ — M g4\ 5 -
xoiol GATE CCC TO A GATE BLC o
L:_J A A_] KT301
GATE GATE B TO t7>o-7. 8-15 DECR -
8TOD | OC ZET DO-
B — 231 SET 1,16,18] i |e— sHIFT cTRL
RESET CCC__| xpoo1 H
5 = ) D15 8 <
FLAG ARITHMETIC FACTOR REG MODIF
RN101 RD101=171 : RNITT Rs101-121
‘ ] e TO ATO=ALS
RESET OP T S 1 f A
REG — N
Ku3ll
WAIT TEMP CARRY
LHOP DECODES | TG OP DECODES b  CARRY ‘O
— OP DECODES ADD GATE ——b OVFL s OBL PREC CARRY
TAG _ (TO ALL BLOCKS) sus GaTE —= (7RL ovFL
MODSF |ER ———————pd  DNIO] : A0 _— O
L 2MI20 1 Reser b sp ~ : DI4 > CARRY
> Ly 400, SUB, EOR, OR, AND) D TO A GATES 1 D13 - O
ARITHMET IC - -MMES——’M] T0 170 OVFL GATE e S'SI;?TRUES
CONTROL x1o op X10 TIME GATES BIVIDE OVFL——=¥S101,111
ARITH ' DN201 o AAZ31 TO 1/0 -
CTRL - ADD GATE
ADD/SUB | ——p= SUB GATE B ] ‘._]
ARITH smo ‘ : i
}——= OVFL GATE
KT101.111 ADD BRANCH & —= AARIT BRANCH ]
121,200 | A15,015 SHIFT LEFT OR DBL PRECESION CARRY ENTRY A SKIP CTRLS | A211 BRANCH 2
MY
}——a= AR211 SKIP
| kT101,121] SMIFT CYRL "Bmi}” BRANCH OUT RESET X10 INTERRUPT LEVELS
BIVIDE | 7ERO REM s = AA231 TO INTERRUPT
CUOTYENT CORRECT SET
- QUOTIENT LOAD Q15
KT101,131| g DIVIDE GVFL v . 4
Y
TEMPORARY ACCUMILATOR A0 ACCUMULATOR Al.s SHIFT, ACCUMULATOR EXTENS [ON
w MICT-271 uls M101=271 — o0 Q101-171 Qs
- - .
s )
QUOTIENT LOAD Q15
———
A A
RESET 1
Ka111
A TO T
U SPL J p
18 A CTRL j < e~ AA211 ACC OUTPUT BUSS
G231 U TC A SPL \] RESET A CATE | EC NUMBER | DATE | EC NU MBER 1131 DATA FLOW-ARITHMETIC,
- CHIFT, & BRANCH CONTROLS
AO SHIFT RT/MAT SIGN ENTRY 3l 513651 W15A800 1465 1P 6
S4IFT CTRLS EXCHANGE A & Q DATE | 4-! S|PN 2201362 A
e |1 A
SHIFT RT A, SHIFT LEFT A :
Kr301,311 SHIFT KT Q, SMIFT LEFT Q mM AA221 1




J\o)

CP 1/0 READY (113k, 1442 2501 PROG
INT REQ FROM 1/0 - INT LVLS 0-5 I PROG LGAD KEY AA20) —= LO4D 2221 FRGG LD
: XC 14
INT LVLS NON STORAGE LOAD & CYCLE SW AA201 CPU RESET COND AA2} |00
INT DELAY CE SW AA201 =81 ¢ prgo : }
PROG LD INT INMIBIT =% LOAD OR STORAGE LOAD SW AA201 , Cs REQ ‘
T7X7 SET INT AA21) — i/C INPUT (1132,2501,C 15K SAC ) =i cs
i —_— yLE .
i/0 READ OR PROG LOAD SPD L p———— ££ 211 LS LVLS
(i1 RUN MODE SW AA201 PROG KM201 TIXT SET INT A&211 =81 04y
TRACE TRACE/STOP INT REQ CYCLE STEAL (FILE) READ —e KG121
T AL21Y —] TP o
R0 STOP Sw AAZ01  ———and ONZO! 'I KH301-321i INT_REQ
' ] | FORCE BS1=1/0 BiT 1,5,8
o—
BRANCH OUT RESET INT LVL AA221 INTENTRY| |\ proo i /0 1215
11 AA211 — >
12 AR211 —  KH201
RESET INT REQ I
CONSCLE '¥BD SW NS KEYEGAR » /0 INP
£ oo COMSOLE BIT SW CONSOLE/KEYEGARD ! gu;s uT
1510} xCiol V2 —
A
s—r-
—i 135D |
_ KEYEOARD CONTROLS -
T lzv, W01 XK, XW101 132
> B0
1134,1055 815
1442 RD/PCH — sm&:gg:g;isk REG
o= 2P 101 XR101 1627
o
2501
135D FILE CONTROLS —
1231
XFi0l >
SCA
o 1132 PRINTER SAC >
PR10} XP101 ] | BB101-141
vo u1s
PAPER TAPE ‘ TEMPORARY ACCUMULATOR
zT101 XT10!
0 9 13 15
PLOTTER ' e
xe1ol POWER ING
1~ ~P
2501 READER —9
’ FR10} RB301-311
. xio Func | @ ‘
. FUNCTION AND ¢ AREA
1231 OMPR TO ALL 1/0 <= DECODES |je————— AA221 XIC TIME GATE
FD101 AREA DECODES pJ101, 111
le@———— 7A221 XI0 OP DECODES
SYNC. COMM. ADAP,
—_—
Fc101 |
— AA21)
CYCLE STEAL ADDR
| sToR. Acc. cuAN,
FA101 1
DATE EC NUMBER| DATE |EC NUMBER| 1131 DATA FLOW - 1/0, INT, CS,
5-13-65 | 4154830 ) & PROG LD \
RED |22APRSE| L19475 | ‘ DATE | APR 68 PIN | 2201363 N
LINE TERM | TYPE | 1131 2
RB321 , frme 3
i 1
- S l IBM AA231




1131 INSTRUCTICON CYCLE PATTERNS
CODE INSTRUCTIONS 1" 12 Ix 1A 3 £2 €3
00110
0000 o} WAIT NOTE (1) (L) YES (2) NO %) NO N "o N2
00001 EXEC 1/0 YES F=1 THO F=1 1A=l YES YES R/W
00010 SHIFT LEFT ) YES (2) NO T¢0 NO SLC  AO=1 NO NG
00011 SHIFT RIGHT (1) YES (2) NO T#0 NO NO NO NO
00100 LOAD STATUS () YES (2) NO NO N NO N2 WO
060101 STORE STATUS YES F=1 T#0 F=1 1A=l YES N NO
01000 BRANCH & STORE IAR YES (2) | F=1 BR T#00 BR F=1 1A=1 BR BR " NC
010¢C1 BRANCH/SKIP COND I TIONAL YES (2) (3] F=1 BR: T#00 LR F=1 ia=1 BR ) ) NO
01100 LOAD INDEX YES  (3) F=1 N F=1 1A=l T # 00 N ")
01101 STORE |NDEX YES F=1 NO F=1 1A=l YES T # 00 NO
01110 MODIFY INDEX T=00/ T#0O YEs () F=1 ) Fe1/F=1 1a=1 F=1/YES F=1/YES N0
10000 ADD YES F=1 T#0O F=1 1A=l YES NO "o
10001 ADD DOUBLE YES F=1 T#0 Fel 1A=l YES YES NO
10010 SuB YES Fe1 T#0 F=1 1A=1 YES NO )
10011 SUB DOUBLE YES F=1 T#0 F=1 1A=l YES YES NO
10100 MULTIPLY YES F=1 T#0 F=l 1A=l YES ¥eES w0
10101 DIVIDE YES F=1 T¥#0 Fel  1A=] YeS YES N
11000 LOAD ACCU YES F=1 T#0 Fol 1A=l YES O w
11001 LOAD ACCU GQUBLE YES F=1 T#0O F=l  1A=1 YES YES NO
11010 STORE ACCU YES F=1 T#O F=1 1A=] YES w )
11011 STORE ACCU DOUBLE YES F=1 T#O F=1 1A=l YES YES wo
11100 AND YeS F=1 TEO Fel 1A=l YES wo "
11101 OR YES F=1 TH4O F=l 1A=l YES R N0
11110 EXCL OR YES F=1 T#0 F=! 1A=] YES ) )
NOTE 1. VALID SHORT FORMAT ONLY. ‘£
NOTE 2. NOT STANDARD Il CYCLE, E CYCLES NOT ALWAYS ENTERED -
NOTE 3. BRANCH EXTENDED LAST | CYCLE, E CYCLES WOT ALMAYS ENTERED -
NOTE 4. FOR 1130 SYSTEM ALL UNASSIGNED OP CODES ARE DECODED AS WAIT OPS, -
DATE EC NUMBER DATE EC NUMBER 1131 IRSTRUCTION
415480D CYCLE PATTERNS
OCT 65 [M1skB3a DAYE | 5-24-65 | P/N 2201425
MY 67 | 419633 TYPE 131
, 22APR68| L19675
IBM AA601




) | [ | =) | W
I-1 CYCLE SHEET 2 r’i _
3|2
"] 5
(Ve ]
<
zle] <
[*Y] : =
-
=189 —T
START/RUN o M
7\ cec count OC RESET ] e )
ZERO — :
< ]
a [ ]
. -
T -
H
=1
z
b
SET =)
10 F-F w
KDl1OI g
alaigl R
o
HEERE
TRANSFER w225
| —H 1 bl
T0 SELECT STORAGE ADDRESS NISE
kG211 w W | o
| lslz|&
OBJECTIVES:
1) READ OUT AND DECODE INSTRUCTION FOUND AT IAR ADDRESS.
2) SAVE ACCUMULATOR. '
70 | INCR 1-REG 3) IF FORMAT = O AND TAG = 00 GENERATE EFFECTIVE
ADDRESS (EXCEPT ON CERTAIN INSTRUCTIONS AS NOTED
k6201
BELOW) .
L) CONDITION CYCLE CONTROL COUNTER TO DETERMINE
E CYCLE ENTRY OR SHIFT COUNT,
STORAGE 3.1) SHIFT OPS, T = 00,
READ CYCLE 11 1S YSED TO ACCOMPLISH SHIFTS, NO £ CYCLES
70 ENTERED,
Mclol 3.2) BRANCH OPS,
11-1S USED TO TEST SKIP CONDITIONS AND SKi:
l (F INDICATED,
3.3) LOAD STATUS.
RESET 11 IS USED TO LOAD CARRY AND OVERFLO, NO
70 D-REG E CYCLES ENTERED,
Nl 3.4) wAIT
11 1S USED TO HALT PROCESSOR, NO & CYCLES
l ENTERED,
; RESET B REG.,
“to0 | 9P.TAG FLAG,
& MOD REG,
Ku3ll
TRANSFER
T | A—dy SAVE CONTENTS OF ACCUMULATOR
KG231
RESET
T A-REG
Ku3ll
STORAGE —8=B
(TIME APPROX) T2 | SENSE AMP
SET
}aun OUT & DECODE INSTR
\
TRANSFER
2 |Tac oo e
T ILXG a?c.
Kpi0l
TRANSFER
72 |88-15-8=D8-}s5
DI_S!'LACEHENT
K623 1 SET
y3 | AP0 TGR
KTt
‘ | STORAGE
T4 | wRITE CYCLE
DC SET ol
00-7 = 1 Kl

KG231




| © ] = | w

1

(2
I-1 CYCLE SHEET 3 g1
sl _
ﬁ - o
O
g
L z|e q
.
o a |l
&
il e
B\
YES STORE 2.
< ws
SYATUS : m
o [
-
2
F3
2
z
(vl
YES “
w
L4
Q
—1-—t
GO TO SHIFT LEFT (AA631) 2ol <
OR SHIFT RIGHT (AA€32) 185 aln
HESEAEIS
SNk
YES SiFIFITe
Y ::’2
E @ | o K
o >
clz | &l
TRANSFER
TRANSFER 1AR
T3] 1A TO ACCUMULATOR
KG231
YES
GO TO BRANCH & STORE | CTR (AA651) OR
BRANCH OR SKIP ON CONDITION (AAB52)
ves i
v GO TO WAIT OR LOAD STATUS (AAGAI)
YES
SET
T3] ARITHHETIC
CONTROL
KT201
T? PERF ORM
el Aov CyCLES
' Y  AND PLACE RESULTS
IN ACCUMULATOR
no D REG = 0
YES
RESET .
ARITHMETIC
CONTROL
KT121
SET
ccc 1o 16 15
kG221
SET '
ccc vo 18 15
kG221
I
SEf
15| ccecor0!
KG221
S ——— |
AAG63 >t

SHEET 1

GO YU EFFECTIVE ADLRESS
CYGCLE SEQUINCE

(RAEOL, SHEET &)




< | | =) | w
KESS
E SHEET &
FORMATm
CNOTZHIFT
INSTR
ON
9cko
INSTR N - _
r ENTER MODX [ exier 12 )
Fal TAG=00 |
| oo TO STOR : | aa6ol |
AAGE3 SHEET §
! sneer 3 ! L Sweers _ |
Pt B S .
TAG
R 7 (,6 YES
HOT  INDEX
lNS/
NO
[ “evter x )
| aeor |
[ _sweer s |
YES
< i,

FORMATw=| NO

& MOD BIT
8

YES

[ evrera )
| ameor |

L SHEET 7 J

f— YES <—0/ NO :’l _

220425
13N

AA601

»/N
TYPE

EFFECTIVE ADDRESS
CYCLE SEQUENCE

DATE |5-5-65

IBM

DATE EC NUMBER F

EC NUMBER
&15480D
OCT 65| 415L83A

MAY 67] 419633

22APRE8| 419675

DATE

r ENTER NEXT r ENTER
| 11 CYCLE | € CYCLES
AAGOI | . s€ 1N 1viouaLl
SHEET 2| oP 1
0 4567 8 15
ONE WORD INSTR op lrl T I D1SPLACEMENT J
8567 89 10 150
0
TWO WORD |NSTR [ o elr ['o | cow | avomess
EFFECTIVE ADDRESS ING SEQUENCE
FORMAT 1ac moo 8} 10 | aze fixss oA EFFECT IVE ADDRESS
0 o | - |7 OISPLACEMENT + IAR + 1
0 387 - - 4 D'SPLACEMENT & INDEX REG CONTENTS
! 00 o | 7|7 ADDRESS
] 00 | 4 - 4 (ADDRESS) CONTENTS
NOT
[ 00 0 / / / ADUDRESS ¢ INDEX REG CONTENTS
NoT
| 00 | v 4 / / (ADDKRESS ¢ INLEX REG CONT) CONTENTS

“ NOT SHIFT INSTR. S NGT O INDEX  INSTR,



© | = ]

\aJ

(APPROX)

T0

T0

T0

T0

T2

T2

T

SET
1-2 F~F
KD101

!

TRANSFER
| ——eM
KG211

!

INCR.
1AR .
KG211

!

RESET
8 REG
KU311

!

STORAGE

—aB
SENSE
AMP SET

!

TRANSFER
8 ———D
KG231

!

TRANSFER
D —*A

DNITI

GO BACK TO

1-2 CYCLE

O0BJECTIVES:

1. PLACE ADORESS WORD OF A TWO
WORD INSTRUCTION IN ACCUMULATOR,

2. SEE MDX INSTR. FOR |2 CYCLE
ON MDX ADD TO STORAGE OP.

EFFECTIVE ADDRESS
CYCLE SEQUENCE
(AA601, SHEET &)

SHEET 5

1-2 CYCLE

2201425

1131

P/N

TYPE

AA601

DATE | 5-24-65

IBM

EC NUMBER

DATE

EC NUMBER

L1sLgop

4154L83A

419633

DATE

ocT 65

Mmy €7

22APR6S | 419675




| W

(APPROX) T2

SET
l=X F=F
KDI101}

!

SET
IX ADOR.
INHIBIT SAR
Ku301

'

SELECT
INDEX REG.
KU301

!

STORAGE ~»»8
SENSE AMP
SET

!

TRANSFER
8 —e=D

KG231

!

SET
ARITH, CNTRL|
KT201

PERFORM
ADD
CYCLES

D REG=0

YES

GO BACK TO

EFFECTIVE ADDRESS

CYCLE SLQUENCE

(AAGO1, SHEET &)

2‘

INHIBIT M-REG,
OUTPUT DUR ING
IX CYCLE

DOT ON
STORAGE ADDRESS
GATES 14, 15

ADD INDEX REG.
TO ACCUMULATOR,

SHEET 6

0BJECTIVES:

ADD THE DISPLACEMENT OR THE
ADDRESS PORTION OF THE INSTRUCTION
TO THE SPECIFIED INDEX REGISTER,

SEE OP. CODE FLOW CHARTS FOR
FUNCTION OF IX CYCLE ON SHIFT
AND MOX,

IX CYCLE

2201425

1131

TYPE

AA601

DATE | 5-5-65

.

EC NUMBER

DATE

EC NUMBER

4154800
L15483A

L4i9633

DATE

ocT 65

My 67

92APR68| 419675




O

| w

I A CYCLE

SET
T0 IA F=F

kDIl

!

TRANSFER
T0 A ————M

KG211

!

STORAGE —* 8
SENSE AMP
SET

!

TRANSFER

T2 8 ——»=D

KG231

!

TRANSFER
T3 p —*A

ONT I

(APPROX ) T2

GO BACK TO
EFFECTIVE ADDRESS
CYCLE SEQUENCE
(AA6O1, SHEET k)

SELECT STORAGE
LOCATION

SHEET 7

O0BJECTIVE:

TRANSFER THE CONTENTS OF THE
WORD SPECIFIED BY THE ADDRESS
OF A TWO WORD INSTRUCTION TO
THE ACCUMULATOR.

tA CYCLE

2201425

H3

P/N
TYPE

AA601

DATE | 5-24-£5

IEM

EC NUMBER

DATE

EC NUMBER
L15LE0D

DATE

OCT 65 LI5483A

MY 67| L19£33

ZAPR6E| L196TS




h}
< @ et | (=) | f !
N
INTERRUPT 3?
- ~ : SHEET 1 zl-lolz
FORCED BRANCH AND STORE I CTR INDIRECT HENE
0BJECTIVE: 2 z -
( INTERRUPT ) TO SERVICE AN INTERRUPT REQUEST BY FORCING A BS| al= )
REQ FROM 1/C INSTRUCTION WHICH WILL: a. BRANCH TO THE glelzle] =
INTERRUPT SUBROUTINE FOR THE APFROPR JATE LEVEL, c|SlalE
b. STORE THE I CTR TO PERMIT A RETURN TO THE MAIN .
-W L INE. PROGRAM, 3wl
x O]
[l IO
E|2]X |
x
REQ 8 BITS <|e §
ON LEVEL 11 )2 )3 )4 15 a
0 1 £
$
1 ] 1 3
2 \ ] b
N\ 3 ! 1] N
-
# NO 4 Ll X
@ 5 1] 1
6 | [ 1 Elel<
RPQ = ~m
{ 7 1 HEREK { » HEE
HE
CONT INUE L1
NORMAL "
BS| 11 CYCLE -
a 5
' o
NOTE THAT
INTERRUPT ENTER BS |
> OCCURS ONLY 12 CYCLE ‘
AT THE END OF KD101
SET LEVEL AND A COMPLETE
TIX78 REQ TGR FOR INSTRUCT | ON )
THAT LEVEL CYCLE. !
KM 301,11,21 BLOCK FORCE BS1 !
T0 [-CTR INDIRECT ADDRESS
INCR TO INTERRUPT
KG21] SUBROUT INE
/ |
ves GATE INT [
" T0 ADDRESS ON
1/0 BUSS | ‘
CONT INUE KM201 i
INSTRUCT ION ! |
SEQUENCE |
TRANSFER ] I
1/0 —m B \
L N0 AeveL reQ__YES T K201 |
TGR ON } i
Y {
|
INTERRUPT i {
REQUEST |
oN20l | .
CONT INUE |
J NORMAL |
BS1 [2
] . CYCLE |
SET RUN ;
TIX78 TRIGGER ]
Ku211 l
L |
|
Y {
RESET |
17 | HiGHEST A
cs REQUEST TRG '
KM204
BLOCK
ENTER STORAGE |
CYCLE STEAL USE
(AA611, SHEET 2) D20} |
STORAGE
7 USE |
UNBLOCKED
BS | |
Il CYCLE I
KD101 _
(<) |
, |
ENTER BS|
BLOCK ‘
1-COUNTER IA CYCLE i
TO | INCREMENT (AAGO1, SHEET 7) '
kG211 FORCE (FINISH OP
’ BS| INDIRECT AS A NORMAL
op E$1 INSTR.) |
‘ :
GATE |
BS| OP MOD 8
10 | FORMAT BITS ON |
U
10 Bi3or |
TRANSF ER |
11 1/0—8-8
kM2l |




@ ] o ]

1 w

T7X78

@

CYCLE
STEAL
LEVEL ON

DEVICE
CONTROLS ACT
ON C.S. LEVEL
INEO

CYCLE STEAL

CYCLE STEA
REQ FROM 1/0

B

Y

SET
CYCLE STEAL
LEVEL TGGRS

KM211

——

BLOCK

T=CLOCK
17 ADVANCE

KA101

l

BLOCK
l?;ﬁq%?gT CS DURING
STORAGE USE ;:IERRU',
DN201

!

BLOCK

X10 SENSE CS DURING
SENSE DEVICE

J E2 CYCLES

TIX78

BLOCK
X=-ADDRESS

GATES >
Ku30l

CS DURING
INDEX | NG

ENABLE
X=CLOCK
ADVANCE

DN201

l

GATE
CYCLE STL
ADDR GTS

MB201

l

BLOCK
OP REG
11 RESET

Ku3ll

l

SET B REG
FROM 1/0 IF
T7X3 READ [N
KM201

;

GATE B REG
TO 1/0 out
BUS .ON WRITE
XF261

X7=X7

X0-X7

TIX0A

YES

RESET
CYCLE STL
LEVEL TRG

KM211

l

CONTINUE
NORMAL
INSTRUCTIONS

T7%6

¥

CYCLE STEAL
ADDRESS REG
X7A INCR SPL
XF14)

SHEET 2

CYCLE STEAL

2201432

1131

TYPE

AA611

DATE | 3-25-65 | P/N

QBJECT

EC NUMBER |~ " ¢

TC OBTAIN A MACHINE CYCLE FOR
EACH C.S. REQUEST. THE DEVICE
REQUESTING SERVICE CONTROLS DATA
WRITTEN INTO STORAGE FROM THE B

DATE

REGISTER,
NOTE THAT CYCLES MAY BE STOLEN
AT THE END OF ANY MACHINE CYCLE.

L15LB0D

L15L83A

DATE | EC NUMBER

OCT 65

= e e e e e e— — —— —— — o e e



< 1 © ] © ] o ] w '
OP CODE 00001 -
EXECUTE 1/0 A=
ol|= —
0BJECT IVES: 8 o
I CYCLES _ 3
se 1. PLACE THE CONTROL WORD INTO U REG FOR DECODE g " <
z
AAGO1 2. IF THE FUNCTION IS INITIALIZE READ OR WRITE, wlle[E
THE DATA ADDRESS IS TRANSFERED TO THE CYCLE g
{ S STEAL ADDRESS REGISTER (E-2 CYCLE) o5 f
(=] RW Irv
ENTER 3. IF THE FUNCTION IS READ OR WRITE, SELECT THE o )
€-1 CYCLE ADDRESS OF THE DATA (E-2 CYCLE) AND TRANSFER
» THE FIRST CHARACTER, (E-3 CYCLE) 5
KD111 P
‘ 4, IF THE FUNCTION IS SENSE, THE "B IN BUS" IS -
SAMPLED AND TRANSFERED TO THE ACCUMULATOR, s
SET DOUBLE (E-2 CYCLE) 2
T0 PREC. 00D z
ADDRESS ¥
ON10)
-
} ~ F
TRANSFER
-
w |t " HHE
xc211 : HEIE
SELECT ulF|=
‘ > EA + 1 M
FORCE - 3
To ADDR SAR 15 el 18
KU3o |
‘ J TAG OR ADOR AREA  FUNCT MODIFIER
\ Lo sl a]s 7]8 5]
lg_— EA >ie— EAS] .___.'
T2 STOR —e8 (Evew) (oeD) ,
* : } CONTROL WORD CYCLE '
TRANSFER
KG231 CONTROL i .
! WORD TO ) . :
U REG .
* DECODE i
n p——A '
LLIRN | :
Y ,
| ,
TRANSFER i i
6 A—sU | i
KG231 |
7 ) !
DECK, DECR. ;
SHIFT CTR SHIFT CTR {
vis Xi0 n !
{ SENSE kG221 G221 i
" T NO . DATA ADOR ‘~
. WEMORY , g | T0cveLE
w101 T2 | STOR——e 8 STEAL ADDR
~ T2 | STOR ——und REGISTER .
* B OUT i
ENTER TeTg [f——=Cs ' y
T | E-2 CYCLE TRANSFER TRANSFER ADDR REG 5
K011 > CONTENTS re30! f |
OF EA 4 ,
‘ T0 ACCUN, i ;
RESET :
DOUBLE PREC SELECT " ‘
(] 000 ADDR EA !
K301 . !
/\ |
1. '
vEs x10 NO
K] N7~ -
DECA
n ‘S"_ln CtR,
KGe2l
ENTER
¥ €-3 CYCLE
SET To kD111
1/0 — 8 REG
T * i
xM20} ; TRANSFER '
v | TRANSFER STATUS A —=n !
—prryr WORD TO ACCUM T0 G211 ,.
8 ———D !
T2 ‘ } i
KG23) ‘ DECR. ;;s“ ,'éo TRANSFER '
SHIFT ¢ T 8 REG
! . ™. ) PATA ‘
TRANSFER T2 | STOR—=B G221 : ;
0D —e A ,
1 { |
ONI Y { STORAGE
W
l- @- s_: REG RITE A WRITE '
T1-T6 ouT BUS CYCLE ;
END OP r830) l '
1) :
G221



1 © 1 © | = w
OP CCODE Q0010 SHIFT LEFT SHEET 1 5 _
— 1o
37 =
OBJECTIVES: g‘
1. BIT 80 (SLA OP) ° <
- SHIFT THE ACCUM LEFT THE NO, OF POSITIONS |NDICATED 5 zle| <
[ cvee 1 BY THE SHIFT CTR (CCC)., BIT LEAVING AO SHIFTS |NTO slelals
| | THE CARRY TRG, o=
SEE AA6OI =y “
SHEET 3 2. BIT 9=, TAG #0O (SLC OP) S|ElY
L= —J SHIFT THE ACCUM LEFT THE NO, OF POSITIONS INDICATED alzl?
BY THE CCC, TERMINATE SHIFT IF ONE IS FOUND IN AO, " .
SET CARRY TRG ON, AND PLACE REMAINDER OF CCC COUNT -
IN SELECTED INDEX REG. <
3. BIT 8=l po
" SHIFT THE ACCUM ANG THE Q REG AS A 32 BIT DOUBLE PRECISION F
WORD, : 2
b 4
TRANSFER 4. ALL SHIFYT OPS ARE SHORT FORMAT (F=0) ONLY, ¥
T3 Ue——e A
KG23) &
l (-
] o«
HHE:
3
2
e a0 z|D 3
z -
NO e d
s 5
o
m:nsreu LoAD TAG CCC SHIFT CNT
n Nozcg — 15 (o
KT301 KG221 00 DISPLACEMENT
‘ ol INDEX 1 i i
10 INDEX 2 '
ENTER ;
I CYCLE n INDEX 3 ’ ;
KD101 |
i ]
! i [
e INHIBIT M REG OUTPUT ‘
ADDR. F.F.
To DURING IX CYCLE | :
xu301 . X ,
’ i
y , ;
SELECT DOT ON :
T0 INDEX REG STOR, ADDR, l
CATES 14,15
KU301 ! ;
! ' | ‘
| I
i | MESET ecc ! i
KG221 |
| | |
, !
|
|
(Apmox) 12 | STR — 8 | !
(8 ——=p) |
) t
! |
, i |
TRANSFER LOAD SHIFT COUNT i
T3] BlO-15 == INTO CYCLE CTAL CTR ‘
x¥561 | :
| \
| |
! !
SET i ‘
SHIFT CTAL '
7 : A
KTi21 3 |
PREVENT |
CLOCK ADV.
10 *T0"
KA101




1

¥ ] o - l

w

”

T0

mn

16

7

SHIFT LEFT AND COUNT ACC

OP CODE GGU10 SHIFT LEFT

RESET
88-15

T
3 KU3tl

RESET
13| CARRY FLF.
Ku3 1

TAG=00

I CYCLE

YES

—of

SHIFT LEFT

!

RESET
SHIFT CTRL.
KTi121

!

INHIBIT
RESET
X ADDR
Ku30l

!

ENTER
E-1 CYCLE
Koill

!

TRANSFER

A—ey
RESET A
KG231

!

SEY
CARRY F.F,

K$101

TRANSFER

cCC—e Ay
RSI1

!

TRANSFER
A—=asB

8-1s
KG2h )

B g S TORAG

!

RESET CCC
KBlol

{

~ TRANSFER
U et A

KG231

SHIFT LEFT
AtQ

KT311

'

SET
Qis=0
RQI71

TRANSFER REMAINDER
OF SNIFT COUNT INTO
BiTS 10-15 OF INDEX
REG

MoD 8

SHIFT LEFT
A

-~

K311

'

SET ?
Al5=0
KT201

-

DECREMENT
ccc

KG221

CCC=0

SHIFY
SANPLES
1L

16
77

j\\\ g

SHEET 2

SHIFT LEFT

OP CODE

131

2201437

TYPE

AA631

5-20-65| P/N

DATE

EC NUMBER

DATE

Lisu800

DATE | EC NUMBER

SeY
CARRY FF
KS10)

RESETY
CARRY PP,
xsiol

f e mm——

SHIFT
LEFTA 6 Q

K731}

RESET
SHIFT CTRL
KT121

SHIFT
LEFT A

KT311

K]

SET
Al5 = 0
KT201

i

END OP
KG221

T

ccc

DECREMENT

KG22)

CCC=0

YES

OCT 65 | 415483

SHIFY
SANPLES

16
7

— e e et e e e e e ——— —— e
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< 1 P | ) 1 =) 1 w <<wmn
g —
OP CODE 00011 SHIFT RIGHT 712 o
O |
o & o A
$ OBJECTIVES: - 23
. 'lT -0 ° -
Moo SHIFT THE ACCUM RIGHT THE NO. 8 2 § %
1 ceLe OF PLACES INDICATED BY THE SHIFY & =
| 3E€ M6l TR, 2|3 3
(“A N 4 £
L w3 J 2. 1T B =1 81T 8=0 A
SHIFT THE ACCUM AND Q REG = .
(AS A 32 BIT WOAD) RIGHT THE REr
NO. OF PLACES INDICATED BY THE £l |s
SHIFT CTR, THE BALUE OF A0 WILL =
i BE INSERTED IN ALL VACATED POS.
TRANS 3. BIT 8=] 3IT 9] i
Fer ROTATE THE ACCUM AND Q REG.
U ——eA (AS A 32 81T WORD) RIGHT. QIS £
X623} WILL TRANSFER TO AQ. .
1
ves ; 2
HE:
x4
N0 ¥
p
TRANSFER LOAD 5
.'-E—lrs—'.ccc CCC,-|
n T30l s KGhO! l I
ENTER |
T0 | ix:cveLe !
Ko101 | |
e | |
INKIBIT N REG OUTNUT
To| ICADDR TOR | > pupyng Ix cyCLE | |
Kxu3ol I
SELECT l |
INDEX REG- | > DOT oM STORAGE ADDRESS GATES 1,15 | '
| y ,
; RESET |
| n cce I
: G221 |
NO -
(] cCe=0 | |
) YES ] l
(APPRON) T2| STOR—o=D |
(3-=-D) RESET l
‘ SHIFT CTAL, |
KT121 l
TRANSFER T CounT
Lo 2 LOAD SHIFT COUNT .
3] to-! INTO CYCLE "y |
K¥301 CONTROL CTR, ’
| 'i | o or |
SET “
T3] SHIFT CTAL. !
KT121 {
‘ 1
PREVENT :
CLOCK ADV. | SHIFT AT, |
T0 "T0" A
Mlil KT311 ’
SET |
Mg =0
SHIFT RT. K730} |
A s @
K301 |
t
SET
AO. ' OR 0 ,
RESET KT301 SHIFT .
SHIFT CTRL. > SANPLES
KT12) SHIFT RT. Th |
A & Q 75 i
i xT301 ‘;g ’
TRANS FER 1 - l
Aw—ea TRANSFER 3
KT3I Qz=A0 :
{ KT30! |
]
RESET |
© CCC L -
KT12) I
DECREMENT
[] cce |
kG221 |
] 7 ;
I

| .
i < LD MmN
- 4



,
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;
J

] 0 1 ] ) s<eoq-
[l
5 |2
0P CODE 00100 LOAD-STATUS ol 1 2]=
a s - -—
& -
- O
3 8|t 32
3 z|t
? 00000 8 1 <k
. o0ll0 w
00111 L]
olulo NIE
otoll s|S|
orcoot < Ol WAIT a .
lotie SF
' 1011
mi ; 2
-
LOAD STATUS
ORJECTIVES: 5
1. LOAD THE CARRY INDICATOR WITH THE STATUS OF BIT 14
IN THE INSTRUCTION WORD. i
2, LOAD THE OVERFLOW INDICATOR WITH THE STATUS OF 8IT 15 3 §
IN THE INSTRUCTION WORD, |3
r= —- 3. A °I" IN THESE BIT POSITIONS WILL TURN ON THE INOICATOR,
11 CYCLE "
SEE M60) | &, A “0° IN THESE BIT POSITIONS WiLL TURN OFF TH INDICATOR. |3
$HT 3 J .
WAIT |
y s |
1. STOP THE PROCESSOR IN A WAIT CONDITION
2. LOAD STATUS AND WAIT ARE VALID IN SHORT FORMAT (F=0) ONLY. I
PREVENT
n ARITH CTRL l
& CCC LOAD
K1201 |
TRANSFER 1
| v—=A
G231 |
WAIT op. LOAD STATUS ‘ l
[ \“y ] |
RESET TRANS FER |
" AUN F.F. WAIT FOR th CARRY F.F
wall MANUAL T | 015 OFLO F.F, |
S$TART OR Ks101
INTERRUPT '
‘ \,  REQUEST
TO RE-START |
PREVENT . l
CLOCK ADV. END OP
7 17
L7 1} I KG221 ‘
|

T YL



L

o ]

CCDdT ™

y
]

MEL2

OP CODE 00101 STORE STATUS

T0

T0

TO PHASE B

T

T2

T3

¥7

§ cycLLs
SEE AAGOI]

1

ENTER
E-1 CYCLE
Kol

!

TRANSFER

At W

k6211

!

RESET
A-REG

Ku3il

!

DECREMENT
cce

KG22)

!

TRANS FER
| D

G231

!

TRANSFER
CARRY&=ALL
OFLO-==AlS . .

KSIQ\lglll

RESET

CARRY &
OFLO. F.F,
K§101,KS111

!

TRANSFER
A =B

8-1
KCak

1

B—-eSTOR

END OP

KC221

OBJECTIVES

l‘

SELECT CONTENTS
OF EFF, ADDR,

STORE THE STATUS OF THE CARRY INDICATOR
INTO BIT 1& OF THE CONTENTS OF THE EFF.
ADDR,

STORE THE STATUS OF THE OVERFLOW (NDICATOR
INTO 81T 15 OF THE CONTENTS OF THE EFF, ADDR,

IF THE INDICATOR IS ON A “ONE" WILL BE STORED.
IF THE INDICATOR IS OFF A "ZERO" WILL BE STORED.
RESET CARRY AND OVERFLOW,

OP CODE 00101

STORE STATUS
oart| s-24-65|P/m

2201641
1131

AA6L2

DATE | EC NUMBER | -

EC NUMBER

4154800

DATE

e e AP mbe e e -t e b v m— —— — — s e e e . e e s et o | w— o —



< T © | = | o | ") "€ <@

OP CODE 01000 BRANCH =13
AND STORE INSTRUCTION CTR g; z|=
N ——
- N
I1 CYCLE | BlE L el: 2
su»sot% ogfg-g<
| w lw f
_ 5183
[ S [}
F sl 3 |
X <
SRANCH COMD I TIONS ) § g
8IT POSITION OF !
! R ' ’ 8S) INSTRUCTION 10t 1213 1415
l ' . ACCUN = 0 1Tolololo]o g
TnPARE ACCUM < @ oli1]ofo]olo
SKIP COND ACCUM > O ojofji1lo}jo]o e
SET » 810-815 ACCUM 1S EVEN ofololifo}o 3
1 | AT CcTRL KS111
X120l CARRY IS OFF olololo]1}o
T7EXT OFLO IS OFF olalofolo]]. §
¢l
PERFORM
ADD CYCLES T— 5
SET |
15] cccrol
kG221 |
|
8 QBJECTIVES: |
RESET 1. Fe=0 STORE THE |-CTR. IN THE EFF. ASD. i
ARITH CTAL THE NEXT INSTRUCTION PERFORMED WILL BE i
K‘I’IZI r--;ﬁ(-——-‘ AT E.A.ﬂ !
ErrecTive Aoo 2, Fel IF NONE OF THE BRANCH CONDITIONS BEING
kYCLE SEQUEKE) W TESTED IS TRUE, THE L CTR, IS STORED AT |
L _M6ol ke | SET THE EFF. ADDR, THE NEXT INSTR. PEARFOAMED
e s T VILL BE IN EASH. |
CONDITION
k81l 3. F=l IF ANY OF THE BRANCH CONOITIONS BEING I
{ L, SKIP ADDRESS WURD, TESTED ARE TRUE, THE NEXT INSTRUCTION IN
GO TO NEXT INSTR, SEQUENCE 1S PEAFORMED. |
INCR
ENTER &. RESET OVERFLO IF TESTE
vo | ei-cvcLe 5 |- CTR » IF TesTED l
xpi11 KG211} ‘
! V7 1
TRANSFER W TRANS FER ) |
A N
T0 211 7 Y ——p
2 k6231 |
TRANSFER l
{1 Ve A
K623 |
DECR L . ) l
cce
n Nez21 STORE ?ﬂ AT.th'. ADOR, |
‘ !
TRANSFER !
n | — 8 |
KG241
l |
T B —e STOR ,
{ P . .
1
TRANSFER b -
M .
T KG211 ¥
L NEXT INSTR, 1S LOCATED |
AT EFF, ADDR. +1.
INCR . |
15 | - REG
kG211l |
7
= . |
|
7 END OP '
xG221 [
|
!
|
1
|
!

1 : :
L_ . € €D A~
13 i



< | o ] ot | o | W PP

AG52

0P (ODE Q100! BK OR

x
SKIP ON CONDITION § % al o~
P e e ; 2 — :J.}
1) CYCLE : é ::
| SEE AAGOI 3 x .
| - z¥
sweery | sla|Xl2
"]
LR
BRANCH CONDITIONS Ole|d
s121%
BIT POSITION OF % |wn .
COMPARE ACCUM=D 1] o] of of o] 0 3
SKIP COND ACCUH < 0 o[ 1] of of of o] [=
T3] 8l10-815 a
KS)11 ACCUMD> 0 of of 1| of of 0 5
ACCUM IS EVEN o]l of of 1} o] 0 g
CARRY 1S OFF of of of of '} o
° OFLO IS CFF o] of of of o] 1 g

DATE EC HUMBER
4154800

== -—--ﬁ

{SEE EFFECTIVE

- ) 2. F=) (F NONE OF THE CONDITIONS BEING

TESTED IS TRUE THE PROGAAM WILL BRANCH TO
THE EFF. ADOR.

RESET
HIGHEST LWL
17 INTERRUPT EF,

KBI1!)

IADOR CYCLE |
! SEQUENCE
\
Lﬂ@g¥-ﬁia l
SET h SET |
SKip NCH | ’
™ 1 conoiTions IF Fe0 T6 ?Li‘m 3 |
K8lll SKIP NEXT CYCLE E!fTRY l
" ONE WORD =13
‘ > INSTR, |
THCR OBJECTIVES:
I-CTR. IF Fe) . F=0 (F ANY OF THE COND!TIONS BEING i
s : SKIP ADDRESS TESTED ARE TRUE, THE 1-CTR WILL SKXIP
WORD THE NEXT OKE WORD INSTR.
XG211 !
i
|
l

3. HOD 9=1 IF iNST. SKIPS WITH Fg=0 OR DOES
NOT SKIP WITH Fce=l (BRANCH) RESET MIGHEST
PRIORITY INTERRGPT LEVEL IN GPERATION.

RESET THE COMPLETE ANY 4, RESEY OVERFLO IF TESTED.
NIGHEST LEVEY o '
T7 | INTERRUPT F.F | . exT 17| EFF ADDR.
THAT 1S ON ADD CYCLES l
kBl
. Y Y |
) SET l
- BRANCH 2
0 , 8101 |
17 U et A A s M
SET KG23) 7 KB1O| l
' CCC =)
75 ‘ |
Ka221
. RESET |
NEXT T7A BRANCH 1
k8101 t
PLACE BRANCH
{ > EFFECTIVE ADDRESS |
N .
RESET IN IAR
TIA cce |
KG221 '
TRANSFER !
M | :
TIA
KTiOI P !
TRANSFER
TIA| VT A 2
KG23! {
! !
RESET
T78 BRANCH 2 ;
K810{ !
L—1 |
!
i
END OP
17
KG22.)

« <O NN
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|
I
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< l Py ™) ] =) I v M <T@}
OP CODE 01100 LOAD INDEX ;
=]
= 0
! °
8 2 <
s|z|3[E[2
gracnives: 5.
. F=0 LOAD THE | CTR. OR AN INOEX s
REGISTER WITH THE DISPL. s|=|2 .
2. Fel LOAD THE | CTR, OR AN IKDEX ] 5
REGISTER WITH THE ADDR. PORTON E 3
OF THE INSTAUCTION.
3. Fel WOD 8 LOAD THE | CTR OR AN 3
INDEX REGISTER WITH THE CONTENTS OF
THE STORAGE LOCATION SPECIFIED BY THE v
ADORESS .
r
TAG { LOAD ‘ P
00 | 1em .
or | iwoex 1 i;
- 10 106X 2 | ¥ =
o1 ieex 3 | .
| |
l
o
) CYCLE |
SEE AAGOI ! |
|
i TAG=00 yes & | ) :
1 et \/ T | |
o) CYCLE ENTRY
K8
Y ——f”'— | '
o ™ :
SET INIIBIT M REG SET ]
1) IX ADDR FF OUTPUT DURING ‘ BRANCH 2
£ CycLr or | |
Xu3o| 7 Kslo! |
Y ) | |
f:k::* o TRANSFER | l
REGISTER 7| A =N |
__E%&__. 8101 | |
DECR. RESET TRANSFER ACCUM l I
SHIFT NEXT
n T TIa| ORARCH 1 S T0 b, | ’
KG22) K8101 ‘ |
Y 1 | |
TRANSFER . RESET l
n| ai—es TRANSFER ACCUM LAST | CYCLE, & TIA coe |
T0 SELECTED EITHER 1=1 |
KGad | INDEX REGISTER OR 12 OR KG221
* » leA CYCLE, ‘ | '
TRANSFER | |
2 —=sT0R TIA| n—e | I
k8101 .
g O, I | :
' TRANSFER l |
17 END OP. T7A y —p
K221 KG23 1 | i
! l !
RESET | |
BRANCH 2 ' |
78 | '
k8101
~ I | '
|
|
|
|
|
|
l
|
|
|
|
L.

B i e

e =

LT,
js<ee— )



o

-

ro-u-—l.. A — A T 055 B -l A N e e . T

Ll

v

?

DECR
ccc
KG221

!

TRANSFER
| — B
KG2k1

1

8= ST0R

1 hd l o r <<OON
OP CODE D1101 STORL INDEX 5=
&7 o~
~ 0
| CYCLES _ <
2 z (¢ =
: OBJECT (V" ==
s! O i —— .} —— [y
L Ar601 T. STORE THE | CTR OR AN INDEX RLGISTER AT °g[~]*r
THE EFF. ADDR. wi=lw
& jw
S| ¥
- )
ENTER .E.,_..J x
10 E-1 CYCLE < m
KD L -
~
-1
‘ 4
4
TRANSFER k¢
T0 A —— i TRANSFER EFF,
KG211 ADDR, TO M REG. g
3
§ o
HE;
Z|%
YiS § ¢l
TAG=00 -
o
«
Q
NO
3]
Y0 | XADDR. F.F. INHIBIT M REG, OUTPUT
K30l ) DURING NEXT E CYCLE
SELECT
INDEX REG
To K301
J
R
APPROX T2 | STOR—e=p
STORE | CTR AT TRANSFER TRANSFER
LOCATION SPECIFIED 21 b—=p $o(;::‘25: hee)
8Y EFF. ADDR, KG231 .
TRANS FER
™ 0 —~—emA
DRI
ENTER
10 | €-2 cveie
KDI11
Y N
DECR .
fl ccc
KG221
TRANS FER
13 Ac—— o3
KG2k 1
STORE ACCUM IN
) [ LoUATIoN SPeCiFiD
BY EFF. ADDR.
Th | p—aSTOR

T7

T7

TRANS FER
U =t A
KC231

¥

END OF
KGZ21

L |

€ L0V N




0P CODE 01110 MODIFY

INDEX

SHEET 1

AND SK!P FORMAT = 0 TAG = 00

EXT T7

EXT T7

NEXT T7A

T6

T7A

'T7A

T7A

T78

17

11 CYCLE
AA601
-~ SHEET 3

l

SET
BR |

KB101|

S$IT
BR~2
KB101

t

TRANSFER
A—e————=M
KB101

!

RESET
BR=1
K8101

BLOCK
E CYCLE
ENTRY

RESETY
cce

KG221

!

TRANSFER
H
KB101

'

TRANSFER
Uy—"a

KG231

'

RESET
BR-2
K810l

!

END OP

KG221

OBJECTIVE:

ADD THE DISPLACEMENT TO THE |-COUNTER.
THE NEXT INSTRUCTION WILL BE LOICATED AT
(DISPL.) + (I1-CTR.+]1). THIS PROVIDES AN
EFFECTIVE BRANCH TO THE WEW IAR VALUE.

TRANSFER NEW ADDRESS

TO THE IAR,

o} o
a
el 13-
z a2
S|
— m
e} O
K O
[ €
2lglz || <
—-i=lalZ
=
o|¥
MHD
al2|y
S 3
Clelw
& |l xjwn
°la -3
z|5! | &
<13 [ =]
-
™)
-
F3
E:
z
e
-
-
-
<
o
3
d
FE=3 B “
S| e
HEIMES
Zln|Dlw 2
MEIRI I
1 [ &)
w 883
: ’"z:
Q B % S




1 w

T0

10

T0

(APPROX) T2

T2

SAVE
INDEX REG € 12
SIGN BIT

T3

~N oW

T0

T

(APPROX) T2

"] CYCLES

SEE AA6O)

Y

ENTER
E-1 CYCLE

KDI11

Y

SET
IX ADDR F,F,

KU301

¥

SELECT
INOEX REG

KU301

Y

STOR =i B

Y

TRANSFER
B e—en—a2=D

KG231

Y

LATCH
BO SIGN
BIT
KG251

Y

SET
ARITH. CTRL
KT201

'

PERFORA
ADD

Y

ENTER
E-2 CYCLE
KD111

Y

DECR.
cce
kG221

'

STOR-»=B

l

OP CODE (1110 MODIFY
INDEX AND SKIP TAG ¢ 00

OBJECTIVES:
1. FORMAT=0

SHEET 2

ADD DISPLACEMENT TO SELECTED INDEX

REGISTER,

2, FORMAT=| MOD 8=0

ADD THE ADDRESS POXTION OF THE INSTRUCTION
TO THE SELECTED INOEX REGISTER.

3. FORMAT=] MOD b=l

ADD THE CONTENTS OF THE MEMORY LOCATION
SPECIFIED BY THE ADDRESS PORTION TO THE

SELECTED INDEX REG.

4, SK1P NEXT ONE WORD INSTR IF THE INDEX REGISTER
BEING MODIFIED CHANGES SIGN OR BECOMES ZERO,

INHIBIT M REG, OUTMT
DURING E CYCLES.

ADD THE EFFECTIVE
ADDRESS OF THE
INSTRUCTION TO THE
SELECTED INDEX REG.

ACCUM=0

A0=B0
LTCHED

INCR,
1-CTR

KG211

TRANS FER
A o B

KG241

T3

'

W | B——=a-STOR

v

RESET
X ADDR, .F.F{

KU301

Y

Vb

KG23!
Y

END OP
KG221

17

IF MODIFIED INDEX REG.
WENT TO ZERO OR PASSED
THRU ZERO, INCR,

THE 1-CTR. BY ONE.

STORE THE MODIFIED
INDEX REGISTER,

0P CODE 01110 MODIFY

IKTEX & SKIP rAGHOD

220T4k8

1131

TYPE

AL663

5-24=65 | P/N

IBM

EC NUMBER

.| DATE

DATE

EC NUMBER

H154L50D

<
A
o]

154
415726

=T

DATE

0OCT 65

JAR 66

APR 68 | 415675




< ] | o ] ) ™ '
‘ ) dlofe
0P CODE L1110 MODIFY INDEX & SHEET 3 i ELE
SKIP = FORMAT = 1 TAG = 00 tg;g:,m
N —
(ADD TO STORAGE) Hia v
%% <
2lzlz | =<
Ll (v N :
=y Y
SIS
= z
< m
- o L
por ¥
-
-
b=
z
OBJECTIVE: b
1. ADD THE DISPLACEMENT TO THE CONTENTS OF THE 2
MEMORY LOCATION SPECIFIED BY THE ADDRESS PORTION 2
OF THE INSTRUCTION.
‘ -
HEEER
=1 ﬂ’\ TIT\ w 0
2. SKIP NEXT ONE WORD INSTR, IF MODIFIED WOR® HEIEHEE
) CHANGES SIGN OR GOES THRU ZERO. &
11 CYCLE F | 8|38
AAGO1 3l |5|5|&
SHEET 3 8
] N
SET
16 |A0D TO STOR-
AGE INTLK
"CIRL]
, FORCE
! IA CYCLE
SET
16 MoD 8
RNII1 J
ENTER j . i
. 1-2 CYCLE TRANSFER THE ADDRESS PORTION OF THE INSTRUCTION !
1o h, TO THE ACCUM AND SAVE MDX INSTRUCTION ADDRESS IN
KD101 [ AR FOR SUBSEQUENT USE DURING E1 CYCLE, : i
TRANSFER W . ’
T0 | ——h
kG211 | Exchance i
¥ I AND M ,
TRANSFER ‘
T0 H— - | |
: KG211 P l :
" HIBIT - ENTER
© 10 1 INCR 70 | 1-A cveie |
kG211 kD111
1 0 |
RESET v
TRANSFER
11 | AoD TO STOR-
V| ace itk 0| AT"H
KB111 kG211 ‘ .
) N
e '
(APPROX) T2 | STOR—== B B ] .
' (APPROX) T2 | STRR—8=8
Y i
TRANS FER l ;
T2 | B—=D :
- TRANSFER | ,
kG231 B D | ‘
‘ T2
K6231 _ :
TRANSFER TRANSFER THE CONTENTS OF
n| o—=A l THE MEMCRY LOCATION
‘ ON111 SPECIFIED BY THE ADDRESS
LATCH B0 PORTION OF THE INSTRUCTION
/ . SIGNBIT TO THE ACCW, AND SAVE
T2 THE SIGN BIT OF TWE WORD TO
KG25 1 8 MODIF IED.
TRANS FER !
T D —a=A ‘
' ONT1 !
) i
SET j
T6 |ADD TO STOR- ’
- AGE INTLK '
KBill

—— —



T

TO

T0

¥ | v

INNIBIT
| INCR

To
. KG211

I T :

(APPROX) T2

T2

T

ENTER
E-1 CYCLE
LOTRR]

Y

TRANSFER
|—M

" KG211

Y

TRANSFER
N——=|

KG211

e v |

1

RESET
ADD TO STOR-
AGE INTLK

KBL11

STOR —»B
KG231

Y

TRANSFER
85720515

KG231

(ADD TO STORAGE)

EXCHANGE

| AND M

T3

o
~N oW

T6

T0

T0

T0

T

T

SET
ARITH. CTRL
KT201

Y

PERFORM
ADD

Y

SET
ADD TO STOR-
AGE INTLK
(AR

y

ENTER
E-2 CYCLE
KD

v

TRANSFER
| ——=M

KG211

Y

TRANSFER
H—-ae]

KG211

Y

RESET
ADD TO STOR-
AGE [INTLK

KBl

Y

DECR .
SHIFT
CTR

KG221

>

EXCHANGE
| AND M

SKIP NEXT OME

WORD INSTR., (F THE

MODIFIED_STORAGE
WORD WENT T0 ZERO

OR PASSED THRY ZERC.

OP CQDg 01110 MODIFY INDEX &
SKIP FORMAT = 1 TAG = 00

SHEET &

ADD DISPLACEMENT OF MDX
INSTUCTION TO THE MEMORY
WORD SPECIFIED 8Y THE
ADDRESS , AND SAVE ADDRESS

FOR €2 CYCLE,

T3

™

76

n

7

|

TRANSFER
AN——sp

KG24 )

Y

B ~—g» STOR,

Y

INCR,
| CTR,

KG211

INCR.
t CTR,

KG211

Y

TRANSFER
U = A

KG23)

Y

END OP

KG221

2201548

1131

AA663

TYPE

OP CODE 01110 MOBIFY INDEX

& SKIP FORMAT=] TAG=00
DATE | 5=2%«65 | P/N

DAYE | EC NUMBER

EC NUMBER
4154800
415726

DATE

OCT 65 | 415483A

JAN 66
APR 68| 419675

STORE MODIFIED WORD
AND INCREMENT |
COUNTER TO NEXT
INSTR,



< | ) ] o ] =) | W
o
0P CODE 10000 ADD/ L~
OP CODE 10010 SUBT g 2
ol o -
Q2 5
8|2 <
g|alz|g| =
_-l—-la :
Iel w
3|5
0BJECTIVES: Il 3
| CYCLES . ) als |9
1. ADD (OR SUBT.) THE CONTENTS OF THE EFF, ADDR, " .
AAGO! TO THE ACCUM. THE RESULT WILL BE IN THE ACCUM. -
=3
2. TURN ON OVERFLO INDICATOR: -3
1F sum > 2% -
15 =
IF DIFF < =2 ¥
2
3. SET CARRY IF CARRY OR z
BORROW |8 DETECTED OUT OF g
AD,
w
«
o
=
wl2] «n
IR
2|5 | &
L] ADD/SUBTRACT LOG IC el | =
ENTER SUM CARRY 2
10 | er-cveee ACCUM D REG ACTION ON RESET 2l | =
K111 DIFF BORROW D REG S.P, F 3
‘ 0 0 ° 0 NO ACTION =
o 0 ) RESET O,SET A,
TRANSFER " GENERATE BORROW
70 | A——=n 1 0 “ o 0 0 NO ACTION
KG211 -
RESET D, RESET A,
! ! H 0 ! 0 GENERATE CARRY
DECR. ADD GATE D AoD/ A
pO/SUB GT
- cce N 0 CARRY TO NEXT
KG221 N N HIGHER O BIT
‘ ADD/SUB GT p—im BORROW TO NEXT
o RESET 0 SP —_—
v A - N N HIGHER D BIT
n KG231
(APPROX) T2 | STOR—eB
TRANSFER
12| 8B——*=0
kG231
SET
13 | ARITH. CTRL.
KT201
SET UNLIKE
T3 |ARITH. SIGN RESET
KT111 ARITH, CTRL. }
KT12)
13
™ PERFORM p—
ADD/SUBT.
z SEE LOGIC 0FLO OVERFLO
b ARG ‘ SEE CHART
- AAG71
SET
17 | overFLow oK
KSi1t
17
END OP
KG221
ADD/SUB OVERFLO
ACCUM TEMP ARITH
RESULT CARRY SIGN OVERFLO
NEC (AO=1) | OR BORROW (UNLIKE)
PCS 0 LIKE NO
POS 0 UNL IKE YES
POS ] LIKE YES
POS ] UNLIKE NO
NEG 0 LIKE I YES
HEG 0 unLIkE NO
NEG 1 LIKE NO
NEG 1 UNL IKE YES




< | @ | 9 1 o ] w r
8 § s
CP CODE 10001 DBL PRECISION ADD e g‘g 3
OP COUE 10011 DBL PRECISION SUBT 2@ 8|7 o~
E|3 S
OBJECTIVES: L‘-‘. & " :
4
1. ADD OR SUBTRACT THE CCNTEHTS OF EA AND EA + | - g =z
TO THE ACCUM AHD THE ACCUM EXT {QREQ) AS ONE § 3
DOUBLE PRECISION (32 BiT) WORD. =im f
[¥¥]
2. EA MUST BE EVEN FOR CORRECT OPERATION. 8 2l
a W .
3. SET CARRY AND OVERFLO AS IN SINGLE ADD S|3IZ E
OR SUB. _a - =]
m
i
3
D
z
b4
w
«
o
I CYCLES . ]
IR
601 HEEER
‘ " 3|3 3=
w\
ENTER ENTER 512 $ %
70 | EdeCYCLE T0 | Ea-CYCLE a K
KD111 kD111 =
I I
TRANSFER
T0 A—ae M
KC211
SELECT LOW ORDER
[’ % PORTION OF DBL. ooaﬂt
PRECISION \‘0'\0. PRECISION
FORCE (EA + 1 CARRY
1o | ix ADOR 15 _Ksi0l
’ Ku301 T
Y S
DECR. o
TRANSFER TRANSFER EXT TO n ccc
n y-—-aA ACCUM FOR LOW KG221
kG231 ORDER ADDITION
) 3
EXCHANGE (APPROX) T2 | sTOR-—w=B
12 |A-—1
K131 HIGH ORDER PORTION
> Y > OF DBL  PRECIS |ON WORD
Y (EA)
TRANS FER
STOR — B 2 B—c "l b
n KG23
* o’
‘ N
EXCHANGE TRANSFER EXT TO
R m | AmseU | b ACCUK FOR HiH
1 an ORDER ADDITION
+ O
‘ SET
SET 1 | AR, TRl
T3 | ARITH. CTRL KT201
KT201
™ PERFORM
2 ADD/SUBT i
—a7 | SEASPFIC SET. UNLIKE SET 0I5 = |
| ARITH. sion m | (CARRY OR
3 KTI11 BORROW)
K720)
J
SET '2 PER FORM
TEMP 2 ADD/SUBT
CARRY : SEE LOGIC
K101 AAGT I
17

RESET
ARITH. CTRL
KTi21

0

RESET
ARITH. CTRL.
KTi21

TEST FOR
OVERFLD
SEE CHANY
AABT 1L

0K

CARRY
Ksio}

SET
OVERFLOW
” KSil1
OVERFLO
END OP
L kG221
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© | W | =y 1 W)
0P CODE 10YuOU MULTIPLY SHEET o4
7o
o La'
Sl =
- ~
(44
~
0
8 <
| CYCLES é : § s
AAGO) OBJECTIVE: 3 E‘ 5
g I
‘ 1. MULTIPLY CONTENTS OF EFFECYIVE ADDRESS BY THE CONTENTS Nl
OF THE ACCUMULATOR, of 2 ,
ENTER w z
" £} CYCLE 2. THE RESULT WILL BE A 32 BIT DOUBLE PRECISION PRODUCT = om
oT LOCATED IN THE ACCUM AND EXT, a -t
* 3. THERE IS NO CARRY OR OVERFLO IN MULTIPLY, -
\ z
TRANSFER ;
T0 A~ oM
kel ALGOR I THM: ¥
Q
{ |. RAPID MULTIPLICATION DEPENDS ON THE FACT THAT ANY BINARY
RESET NUMBER MAY BE REPRESENTED BY POWERS OF TWO AS FOLLOWS. =1
< g ol
T1 [ARITH SIGN MR OF2] 876543210 |aaripauiv] Lone euivacent || 3 %%
KTI e
; } PACE e ey joo 11010 | 27-234" | 2842542%2342" gl =7
R
IN D REG. By | oot roa i | 27-232% | 2Babatatalel || 2k
[=% w §
T2 | STOR—=B8 2. THUS IT 1S NOT NECESSARY TO FORM THE PARTIAL PRODUCY BY Ol
ADDING FOR EACH BIT POSITION, WE MAY EXAMINE THE
MULTIPLIER (TWO LOWEST ORDER BITS AT A TIME) TO DETERMINE
‘ WHEN TO ADD THE MULTIPLICAND, WHEN TO SUBTRACT, OR WHEN
TO JUST SHIFT THE MULTIPLIER,
TRANSFER
e g0 LTIPLIER | PREVIOUS EW
MU Ni
kG231 Uk Qs ACTION | ACTION EXPLANATION
* 0 0 ADD SHIFT NO ACTION
SET SAVE SIGN
17 l:g t@l‘;“ OF MULT{PLICAND 0 1 ADD ADD,SHIFT | SINGLE ONE IN STRING OF ZEROS
KG251 1 0 ADD SHIFT NO ACTION
Y | 1 ADD SUB SHIFT | START STRING OF ONES
TRANSFER W
n 0 0 suB ADD,SHIFT | END OF STRING OF ONES
u—=A PLACE
KG231 MULTIPLIER 0 ! suB SHIFT NO ACTION
\ IN Q REG.
' CLEAR ACCUM, 1 0 sus SUB,SHIFT | SINGLE ZERO IN STRING OF ONES
EXCHANGE
n Ae—>Q ) [ suB SHIFY NO ACTION
RESET A
K131 ) 3. THIS ALGORITHM PERMITS THE 1130 TO USE FEWER ADD CYCLES
[ THAN WOULD BE POSS |BLE WiTH CONVENTIONAL MULTIPLY.
SET
SHIFT CTRL
T3 | FIRST SHIFT
KT121
+ 4, DATA FLOW.
‘ASSUME
SET MULTIPLIER
T ADD 1S POSITIVE STORAGE
KTH
1
Qs 8 REG
0
NULTIPLY ™ SHIFT :?o'\:; g:z“ y
ACTION » RIGHT IS FOUND (HUL?’I?’E?CAND)
KT101 T6 KT311
1§
17 EXT
138 — AD g sus Q Qs
8 SHIFT EXT
158 SHIFT CIRL sigh "1 accon " (nuLTiPLIER)
168 KT121
178
ExT T/8
Y
RESET
FIRST SHIFT
KT121
DECREALNT
ccc
kG221

\") (TG END OP)




< ] @ ] o ] o ] w
GP CODE 10100 MULTIPLY SHEET 2 N
Tlo
. L%
ALGORITHM (CONT): § 2 .
5, MULTIPLY E2 CYCLES ARE ENTERED WHEN AN EXAMINATION ° O
OF TME Q15 BIT INDICATES THAT IT IS DESIRED TO ADD 3 <
OR SUBTRACT THE MULTIPLICAND TO/FROM THE ACCUMULATOR = z|¢
PARTIAL PRODUCT, =1, 1= =
&. IN THE FIRST PART OF THE £2 CYCLE THE QIk BIT iS wlz
EXAMINED TO DETERMIME WHETHER ADDITION OR SUBTRACTION Slzlx
IS DESIRED. g 1 P
[« ¥ 4
7. IN THE SECOND PART OF THE E2 CYCLE SHIFTING iS .
CONTINUED UNTIL THE QI5 BIT INDICATES THAT ARITHMETIC =
ACTION IS AGAIN REQUIRED, OR UNTIL THE CCC COUNT o =
INDICATES THAT ALL SIXTEEN BITS HAVE BEEN EXAMINED p
(CCC-O). [}
ENTER 'z'
T0 }| g2 CvcLES 3
KD} 2
| "
«
Q
RESET
-
TI | ARETH SICN § 55 @
KTH1] 3 e
' 87"
w| OB
- o«
| | a
=72 STOR—eB a5l
PLACE =
* 5 MULTIPLICAND
IN D REG
TRANS FER
12 B—D
kG231 -
Y < T
SET }2 SHIFT SHIFT MATIAL
BO LATCH SAVE 7 RIGHT A%Q PRODUCT AND
T2 IF BO=I SIGN 17 &1 KT311 MULTIPLIER
KG251
SET n
13 | ARITH CTRL
KTi121
v FILL IN SIGN
, OF PARTIAL
SET PRODUCT
n SHIFT CTRL SET . SET
F|Ri¥|§T|F' Aoe1 AC = 0
KT301 kT30l
YES (LAST CYCLE ONLY) T )
RESET
FIRST SHIFT
EXAMINE QI4 KT121
TO DECIDE
WHETHER TO ‘
ADD OR SUBTRACT
THE MULT{PLICAND DECRENENT
SET SET cce
ADD SUBTRACT kG221
KTI1 KT
/
W END OP
80 0 ! 80 KG221
i 3
LATCH \at LATCH 4
] ] PREDICT SIGN ’
L OF PARTIAL AoD Lgi‘ sus
PRODUCT ADD/SUB
SET NEG
ARITH SIGN
EXAMINE
KTH - QI5 TO
DETERM | NE
l »le T Yy (CONT I NUE (CONTIMUE { 4§ auD/5uB
SHIFTS) SHIFTS) CYCLE IS
10 GE
T
5 PERFORM MULTIPLY ENTEKED
T6 ADD/$SuB ACTION
17 KT101
ADD OR SUBTRACT l
N0 THE MULTIPLICAND T8
D REG=0 N TO/FROM THE 158 RESET
PARTIAL PRODUCT 168 SHIFT CTRL
(IN ACCUM). 178 KT121
EXT T78
YES
RESET J
ARITH CTRL
KT121
(ENTER ANOTHER
£2 CYCLE)
I /



- | © | hat — | = | bl
SHEET 1 A
OP CODE 1G101 DIVIDE =
o 3
FIRST CYCLE ] 2 2
I CYLLES § - 2
. 2l | Zja} <=
AAGO) a by :
=
ol |9
a S
ENTER 8 < .
T0 €1 CYCLE g -
KDIIL :
OBJECTIVES : a
‘ =
~ 1) THE CONTENTS OF THE ACCUMULATOR AND THE Q REG o
CRANS FER (TREATED AS A 32 BIT DOUBLE PRECISION WORD) ARE )
\ OIVIDED BY THE CONTENTS OF THE EFFECTIVE ADDRESS. z
10 | A—oH Q
KG211 2) AT THE END OF THE OPERATION. THE QUOTIENT WiLL BE
TRANSFER _‘ go:rsglsl:ezue ACCUMULATOR AND THE REMAINDER IN THE E
U——PpA = = = . a
KG231 x
DECREMENT TRANSFER . L
o DIVISOR ALGOR  THM : @ Aw
T T0 D REG SR
KG221 1) THE QUOTIENT OF TWO BINARY NUMBERS MAY BE GENERATED z| <3
BY SUCCESSIVELY SHIFTING AND SUBTRACTING THE DIVISOR 2
‘ FROM APPROPRIATE ORDERS OF THE DIVIDEND. IF THE EY I
SUBTRACTION WAS SUCCESSFUL (REMAINDER SIGN BIT SAME wl | &
TRANS FER AS DIVISOR SIGN BIT) A QUOTIENT ONE BIT IS GENERATED <|gls
6 0 AND ANOTHER REDUCTION CYCLE IS TRIED. IF THE e ~
T2 A
SUBTRACTION WAS NOT SUCCESSFUL (REMAINDER SIGN BIT
KG231 NOT THE SAME AS DIVISOR SIGN BIT) A QUOTIENT ZERO
» 81T 1S GENERATED AND AN ADDITION CYCLE IS TAKEN TO
‘ RESTORE THE REMA INDER,
LATCH SAVE 2) THIS SHIFT-ADD/SUB PROCEDURE MAY BE ILLUSTRATED AS
B0 BIT SIGN OF FOLLOWS: DIVIDE BINARY 00111001 (57) BY 010l (5)
r KG25 1 DIVISOR 00111001
SHIFT & sus: 0101 QUOTIENT
+0001000 | ]
SHIFT & SUB: 0101
TR T T T T A ()
SHIFT & ADD: 0101
000001 11 1
SET ZERO SHIFT & SUB: 0101
T2 | REMAINDER +00000010 1
KT 131 .
ANSWER: QUOTIENT 1011 (11) REMAINDER 0010 (2).
FIRST CYCLE
CHECK FOR
T2 YES T00 LARGE
A NEG
DIVIDEND,
(UNLIKE (LIKE
S IGNS) SIGNS)
3) DATA FLOW
SET
3 ADD
KT11 STORAGE
SET
‘ 13 sus ¥
KT111 B REG
SET UNLIKE :
3| ARITH SIGN *
KTII1 * D REG
(DIVISOR)
QUOT e '
GEN et ADD |sus
SHIFT QUOTIENT BIT
ACCUM -Q——J Q REG
SET /
s ARITH CTRL (D IV IDEND /REMA INDER) (DIVIDENT/QUOTIENT)*
KT121
“NOTE THAT A AND Q ARE EXCHANGED AT END OF OP,
8 FIRST CYCLE
YES CHECK FOR
e 0 REG = 0 DIVIDE BY
ZERO
—y NO
12 OVERFLO T3
T‘_;: KT131 KT311
I PERFORM
ADD/SUB
RESET ARITH
CTRL
RESET
= cce
OR KG221
T38 l
RESCT ZERC
END OGP 13| REMAINDER
T7
kG221 KT131

|




< | © ] o | o 1 w
A
OP CODE 10101 DIVIDE SHEET 2 2l
REDUCTION CYCLE Sl
~Nl= o~
w <2
2l lzlg] =
=1 %15
-
—_— [Va)
E (Vo)
ENTER w é
To | 2 CYCLES ALGORITHM (CONT.): S -
KD!11 o b m
L) THE DIVIDE INSTRUCTION CONSUMES EIGHTEEN E e S o
‘ CYCLES (ONE E) AND SEVENTEEN €2)., DURING =
THE FIRST SIXTEEN THE QUOTIENT IS BUILT UP .
DECREMENT BY THE SHIFT-ADD/SUB PROCESS, THE SEVENTEENTH |
- cce AND EIGHTEENTH CYCLE ARE USED FOR CORRECTION 2
AND CHECKING AS EXPLAINED ON SHEET 3, 0
KG22! w
5) OVERFLOW: .
-
THE PURPOSE OF DIVIDE OVERFLO IS TO DETECT 3
YES (FIRST REDUCTION E2 CYCLE) QUOTIENT OVERFLO CONDITIONS RESULTING FROM
cce = 16 A DIVIDEND WHICH IS TOO LARGE IN RELATION TO Sl
THE DIVISOR, THIS MAY BE BROKEN DOWN AS 2 ) 2
FOLLOWS : 213 3
NO olF| 3
5.1 FIRST CYCLE CHECKS - <
} NS
TRANSFER CHECK FOR ZERO DIVISOR wiw| e
CHECK FOR TOO LARGE A NEGATIVE DIVIDEND <i5
APPROX T2 STOR 8 3 3|5 §
TRANSFER 5.2 CHECKS AFTER FIRST REDUCTION CYCLE -
DIVISOR
FROM. S TORAGE CHECKS FOR A REMAINDER WHICH IS T00
70 b REG LARGE TO BE REPRESENTED CORRECTLY IN
. THE ACCUMULATOR (SIMILAR TO ADD/SUB
CFER OVERFLOW), CHECKS FOR EXCEPTIONAL
TRANSFE CASES (OF UNLIKE DIVIDEND AND DIVISOR
12 |8 ——ee0 SIGNS), WHICH ARE NOT DETECTABLE BY
THE LAST CYCLE CHECK.
‘) §.3 LAST CYCLE CHECK -
~N CHECKS THAT LIKE DIVIDEND AND DIVISOR
SIGNS GIVE A POSITIVE QUOTIENT, CHECKS
THAT UNLIKE DIVIDEND AND DIVISOR S IGNS
GIVE A NEGATIVE QUOTIENT,
CHECK FOR
2ERO
SET ZERO
12| RemainoeR REMA INDER
KT131
A0 = 80
LTCH N
SET SET
T2 Qls = 0 T2 Q15 = |
GENERATE
QUOTIENT
Y DIGIT ON
LIKE SIGNS.
SET SET
3 ADD 3 sus
KT KTI1 -/)
SET
ARITH CTRL
3 TEST FOR B
KT121 |
OVERFLOW
YES CHECKS
cee =1 AFTER FIRST
REDUCT 10N
o . CYCLE ONLY,
(NEXT TO
LAST CYCLE) SHIFT SHIFT ACCUMULATOR
AAG7L 7 LEFT AND EXTENS ION
SHEET 3 KT311 BEFORE REDUCTION,
SET OVERFLOW _/
T2 KS 111
RESET ZERO NO SET
R
3 REMA INDER 23553u3 T2 OVERFLOW
KT131 KT131
T REMA INDER
>’ REDUCT ION
RESET RESET
ARITH CTRL
- cec
KT121 _,J KG221
END OP
T7

KG221




< | © | 1 e -
&
0P C OchéXEQE SHEET 3 Ilg
NEXT TO LAST CYCLE co N CY S
w O
e w| <
HENE
°
N el |2
ALGORITHM (CONT.): w E
sl |2
6) THE SEVENTEENTH (NEXT TO LAST) E CYCLE IS THE o =
REMA INDER CORRECTION CYCLE. IF THE REMA INDER S w m
SIGN IS NOT THE SAME AS THE ORIGINAL DIVIDEND b3 e
SIGN, THE DIVISOR IS ADDED TO (OR SUBTRACTED =
FROM) THE ACCUMULATOR TO CORRECT THE REMA INDER, w
TEST FOR z
| AErA INDER 7) THE EIGHTEENTH (LAST) E CYCLE PLACES THE 2
CORRECT 1O QUOTIENT IN THE ACCUMULATOR AND THE REMA INDER y
RESET IN THE Q REGISTER, CORRECTS THE QUOT IENT, AND “
ARITH CTRL PERFORMS THE OVERFLOW CHECKS AS DESCRIBED N
73 UNDER 5,3. THE QUOTIENT GENERATED WILL BE "
KT121 EITHER A POSITIVE NUMBER, OR A NEGATIVE NUMBER -3
IN ONE'S COMPLEMENT FORM. SINCE THE 1130 -
l SYSTEM USES TWO'S COMPLEMENT REPRESENTATION =
. FOR NEGATIVE NUMBERS, A ONE IS ADDED TO THE 33w
J QUOTIENT WHEN A ONE'S COMPLEMENT RESULT IS 2|28
DETECTED BY THE FOLLOWING: ol3l 3
\ ad
zekvss 7.1) DIVIDEND PLUS AND DIVISOR MINUS Jlele
o [ Q.
Y 7.2) DIVIDEND MINUS AND DIVISOR PLUS, 5|5 S
RESET EXCEPT WHEN REMAINDER IS ZERO
13| Accur Ao ,
ARITH CTRL 7.3) DIVIDEND MINUS AND DIVISOR MINUS,
KT121 AND REMAINDER IS ZERO
TEST FOR
QUOTIENT
> CORRECT |ON_
IN LAST
CYCLE
CHANGE
2¢R0
REMA INDER
KT131
J
\
NO
YES
'
PERFORM CORRECT
ADD/5UB REMA INDER
T4 ZERO YES
15 REMA INDER
1 ]
17 RESET
ARITH CTRL
KTI121 SET
' DI5 = |
L J 3
KT101
r— CORRECT
r QUOTIENT
PERFORM
ENTER ADD/SUB
T0 LAST E2
CYCLE T
15
‘ T6 ‘
77
RESET
DECREMENT ARITH CTRL
n cce
KG221
! N
TRANSFER
APPROX T2
STOR ——8mp
‘ . BLock
DIVISOR
BLOCK
B —® D
TRANSFER
KG231
‘ J OVERFLOW
CHECK
SET
M
3 ADD MODE SET
KT OVERFLOW
‘ KS111
SET
2] ARITH CTRL
KT121
END
‘ 7 o
EXCHANGE kG221
EXCHANGE REMA INDER
A——eQ AND
KT311 QUOTIENT




] o ] ) 1 w

r -ty

L X & X 5

M68

(APPROX)

T0

T0

T

T

n

Rt

Th

”

| CYCLES
AA6O1

ENTER
€-1 CYCLE
KDitl

!

TRANSFER
A—=w KN
KG211

!

TRANS FER
Uu—=eA

KG231

{

DECR.
cce
KG221

STOR —=8

{

TRANSFER
8 —e0

KG231

1

TRANSFER
D ——wA
DNIT)

END OP
kG221

0P CODE 11000
LOAD ACCUM

08JECTIVES:

TRANSFER TWE CONTENTS OF THE EFF. ADOR.
INTO THE ACCUNM.

SELECY CONTENTS OF EFF. ADODR,

0P CODE 11000
LOAD ACCuM

DATE | 5-2h-65 | P

Tt

2201455
1181

AA681

L154B0D

DATE |EC NUMBER | DATE | BC MUMBER |

e e —— o— — —

EX & X X

et — —— — o ——— b

e e e



| hd | (=) | [}

T0

70

T0

n

(ArPRox) 12

L)

T0

T0

Ti

(APPROX) T2

| CYCLES

AA60!

Y

ENTER
El CYCLE
LUIR N

'

TRANSFER
A——o=M

KG2 11

v

FORCE
DAW OCD
ADDR SAR 15
kU301

'

TRANSFER
U—=A

KG211!

v

STOR—=B

v

TRANSFER
——aD

KG231

'

EXCHANGE

A o—o Q

K731

Y

TRANSFER
D— A
DN LY

'

ENTER
E-2 CYCLE

kol1l

'

SELECT
EFF. ADDR.

!

DECR.
ccc

KG271

STOR—e=§

SELECT HIGH
ORDER
PORTION OF

DOUSLE PREC
WORD (EA)

SELECT LOW ORDER
> PORTION OF DOUBLE
PRECISION WORD (EA+1)

OP CODE 11001 LOUBLE PREC LOAD

BJECTIV

1. LOAD CONTENTS OF EA+]
INTO THE Q REG.

2. LOAD CONTENTS OF EA INTO
THE ACCUNM.

3. EA MUST BE EVEN FOR CORRECY
OPERATION.

> LOADEA+I INTO * AECUN,

/\_

R

TRANSFER
8—D

KG2131 _ _
‘ LOAD EA INTO ACCUM
EXCHANGE (HIGH ORDER WORD)
T2 Ae—aQ
KT311 P LOAD EA+] INTO Q REG

{ (LOW ORDER WORD)

TRANSFER
D——e= A
T4 DNI I

!

T7 END OP
K&221 S

LOAD ACCUM. .
WITH EA,

OP CODE 11001

DOUBLE PREC LGAD

DATE

2201456

1131

TYPE

AA682

52465 | PN

IBM

DATE EC NUMBER

4154800

4154834

DATE | EC NUMBER

oCT 65




| ) i o | w

A
A v
&

- M683

70

T0

m

Ti

T3

7

OP CODE 11010 STORE ACCUM

OBJECTIVE:

| CYCLES STORE THE ACCUM INTO THE EFF. ADDR.

AA6O1

ENTER
E-1 CYCLE
Kol 11

Y

TRANSFER
A—a N » SELECT CONTENTS OF EFF, ADDR,

KG211

I J

TRANSFER T

U—eA , RESTORE CONTENTS

KG231 OF ACCUM.

y

DECR
ccc
KG221

Y

TAANS FER
A—=e38

KG241

Y

8 —e= STOR

END  OP
KG221

2201457
131

% A
Q

Q lo

s é; z|els =

S HREE

Ugu\

Sly|f

s[5 )

1 E E

f «

.\ Q

L4

-4

F

1

£

3|3

8-'

=4

<

o

s | ——— — — —— —— —— — —— — s s e o e — S wmn——  o— —— —

{
1((0@"‘



) | ot

10

T0

T0

Tl

n

1)

T0

T0

T

T2

13

m

OP CODE 11011

DOUBLE PREC STORE

| CYCLES
AAGO)

#

ENTER
E-1 CYCLE
KD1 11

Y

TRANSFER
A—>n

- KG211 © SELECT LOW ORDCR

PORTION OF DOUBLE
—- ”  PRECISION WORD
FORCE (EA+1)
DPW 0DD
ADOR SAR 15
KU30!

\

y

Y*ANSFE: RESTORE ACCUM
V—b>- CONTENTS,

KG231

]

EXCHANGE PLACE CONTENTS
Ae—e=Q OF Q REG IN ACCUM
KT311 FOR STORAGE.

y

TRANSFER
A——uB

KG2K 1

Y

3 —+»5TOR

ENTER
E-2 CYCLE
KDIl}

Y

SELECT SELECT MIGH
EFF. ADDR, ORDER PORT |ON
IN STOR. OF DBL PREC,

WORD (EA),
)

DECR
cce

KG221

EXCHANGE - L REPLACE ACCUM
A—e-Q cgn;szgs FOR
KT3I STORAGE .

Y

TRANSFER
A-—>p

KG24)

'

p —=STOR

'

END OP

KG221

QBJECTIVES:

1. STORE THE Q REG. INTO THE EFFECTIVE
ADDRESS PLUS ONE.
(E-1 CYCLE)

2. STORE THE ACCUM INTO THE EFFECTIVE
ADDRESS .
(E-2 CYCLE)

3. EA MUST BE EVEN FOR CORRECT OPERATION,

P STORE Q REG.

> STORE ACCUN.

]
®
[T
T | o
ol =
] o
O
D
[
=|%|z|¢
ela|s|=
=lals
gle|d
o~
o )
N =1 A
o|® -
i &
ol
S (=]
[ }
w
-
X
3
z
¥
-
<
a
-
i S| &
51313
zZ|D| 9
z‘-‘t
wn
E 0
a G
Q
i .
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i
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- | w | o | (=) | o N )
L =
e o 2|~
0P CODE 11100 LOGICAL AND/OP CODE 11101 N
LOGICAL GR/OP CODE 11110 LOGICAL EXCLUSIVE OR j% el~ 5
o~
Si3 2
SIS ;
3 z|&}- <
alldaiz|:
pan n
~ LOGICAL “AND" - N
OBJECTIVE: a ]
I. THE CONTENTS OF THE EFF. ADDP ARE "ANDED’ < " .
$I1T 8Y BIT WITH THE CONTENTS OF THE S b 3
I CYCLE Atcm. 3 a
-
AA6O) STORAGE RERE §
ACCUM 1 o] 2
—rv RESULT 1{o]o ¥
>
) <
LOGICAL "OR° e
08JECTIVE: ~
2. THE CONTENTS OF THE EFF, ADDR. ARE °ORED" Ulo|lwl <
81T BY BIT WITH THE CONTENTS OF THE 38 i 3
ACCUN. z|h|F A
STORAGE i[1]o]o z il
o ACCUN 1lol1]o w|P|F %
o i >| O]
Y RESULT 11fi]o °|s|2|8
! |
o MR LOGICAL EXCLUSIVE "OR* !
. € OBJECT | VES : |
Kol 1) |
3. THE CONTENTS OF THE EFF. ADDR, ARE
EXCLUSIVE "ORED® BIT BY BIT WITH THE ; |
‘ _ CONTENTS OF THE ACCUM. , |
= TRANSFER [
0| A——en STORAGE if1]ofo . |
KG211 ACCUM 1ol 1]o g ;
; RESULT o 1] 1] 0 | l
DECR N, NOTE THAT NORMAL De—8»A |
n cce TRANSFERS ARE ACCOMPLISHED l
BY BRINGING UP BOTH 'AND! |
KG22) AND 'OR' GATES SIMULTANEOUSLY, !
v ) ‘ v ‘ '
APPROX T2 STOR-+8 : |
TRANSFER '
12| 8—=0 l
a——
KG231 | |
ADD/5U8/ |
OR/XOR |
73 GATE |
ONITY | l
- RESET D i
SAMALE (XOR) ves ‘
v |
ouill |
RESET O RESET D I
" SAMPLE " SANPLE | '
AND SAMPLE ' |
w| Resera owi1y oM I 1 |
If D=0 N l I
oni il |
= SET A l l
™ IF Dol l
ADD/SUB/ |
(B X OR GT '
BINARY A 1
IF D w0 |
M’
| |
!
~m ! . ‘
! |
END- OP ‘ !
17 ' |
KG221 l '
1
i
| |
I
| I
i
~ | l
[ -4
- - - =Y
L—J L J



2 2 ‘ A ] 5 I 6 T
il CYCLE TIMING (HART
NO SIGNAL NAME L0GIC PAGE TEST POINT Lt I_IZ,,.IIE_J,,U_ ~ Lr.z'J e l mvl T j _T_6‘J _T]_l To ‘ o NCTE: NOT ALL C® CODLS WAVE /.L LINES
1 T CLOCK ADV SAMPLE KAIC] BCH BAICLGOY - M l_l U . L_! » u 1. l_ ] l l
| s B I
3 | 1 CYCLE (FF) KC10i ASZ BAIG2J09 + ' " _ . ] :
4 | TO M SPD GATE KG21% ASk BA1H2 506 - . 3- ’5“]—] :
< I TO M SP g.-:s KG101 AL2 sawaelzl - i — : b, 5=l N
€ START IAR INCREMENT KG101 ATZ 8B1G5803 - “r\
7 STORAGE READ CYCLE HC101 AQU BA1J2B13 + —.r - l
£ STORAGE SELECT HC101 AZ4 BA1J2810 + — J I J - [ . -
9 RESET D REG SP. KGI51 AS2 BA 1H2DCC - _ ]\ V
P10 DC RESET 8 0-7 KU3T1 ARG BA1H2D10 - _7"8' B ‘
n DC RESET OP REG AND OP FLAGS|  KU311 ASk BAYFIBO7 - 7'8Jf B I o -
12 A Tou sp 0-7 kG121 AL2 BBIF4BOR - , J\
13 DC RESET A REG KU3IT ATL BA1HZDOL - - J ' I - ' -
% GATE B BITS 0-9 7O OP REG kD101 AZ4 BA162J06 + 3]_l - _ -
15 GATE 8 TO D B-I5 %6231 ALL BA1M4DO2 - v J l - e
16 OC SET D 0-7 KG231 AMA BAIM4BIO - - ii‘i_’_ _”_: sj o l h_ - - - . )
17 GATE | TOA 0-7 KG231 BA4 BAIM4BO2 + — _______ r_] ' — — —
s | suimicoman comner | wwos | T T T L -
19 SET CCC 1 KG22' AFh4 BAIE2GI2 - 7'”?“‘3:- , - — h - - ‘ : )
20 A TO M SPD GATE KG211 BFL BA1M2G05 - - e - r—-l . - — :

DATE EC NUMBER DATE EC NUMBER §1 CYCLE Ti-~ING LhARY
ocY 65 & 15LB3A
724PRES| 419675 CaTE PN 101299
lYVK 113
!
$ IEM [ AATDY
1 M n




]

] ~_ h 1 3

F=0
TAG=00

F=0
TAG O}

OP CODE 01110 MDX TIMING CHART

SIGNAL NAME

LOGIC PAGE

TEST POINT

LviL

olnlnlolwlslelnlnll

MORMAL 11 STER - - * ;:?t::?‘. ’:“ - :
o aar | wwey |- [ ‘
T CLOCK ADV SP KA10} BH2 BA1C4DOZ - \*{}H}\._r\ l\ }\_J\_T\ J\ =
e woune | woeo |, peoee bR o ¢ o
BRANCH 2 KB10! AZ2 BAIK2012 + -.~»--~~—-—' 3J _- |3°F“
A TG K SPD SAMPLE KB1O1 BAL BA1K2B09 . - , : 16 ]
DC RESET CCC KG221 AKkk BA1E2B02 - - » - ";E m _
M TO | SPD SAMPLE KB101 8BL BA1K2D06 - — — ;rr-! — -
7 Ex OF KG221 AWk BAIE2J13 - - ‘J - SRR
U TG A SPD SAMPLE kG231 AZM BATHAGOT - - ﬂ _ — - ::::
wlalalsinlsielnislnlalolnlsialol SR
I1X INHIBIT SAR KU301 AT2 BAIH2G02 + |, - Sl lk ''''''

). T Tl LIl ..o - - —
IX ADok SAR 15 K301 Avh miwos | - |0 T TIIT T e =
ALY wonm | wwy | p T o Tl — : EEREEERERS
t o7 o wrew wsme | wn |, | [ Lesswews. ELLIAE —
se1 ani coma o | e | oo Tyee e o o
cec ocncn swnn | wwy | po L P R EEELIEEEEEEN - SLELR
e an san e | s | e [ edseeerieies
ATo 8 sm o o | i | o L b
6 To STOR A ) ;-ﬁti;;_——w*’::::_:_:t_’<j*:‘~:'- Tt '*—l ) l“—‘ ‘ —;; R N _ ’ ”_‘ : -_ -—' T f:..u;f T

DATE |EC MUMBER | DATE | EC NUMBER OP CODE 01110 MDX

"OCT 65 | M1SLB3A TIMING CHART

22APR68! L19675 DATE /N 2201238

TYPE 1730

IBM AAT I




2 ] 3 ] ¥ ] 5 T 6 1 7

OP CODE 00001 - XI0 TIMING CHART

E-1 CYCLE €-2 CYCLE E-3 CvCLE 1-1 CYCLE

!
SIGNAL NAME LOGIC PAGE !TESTPOlNT Lt WVTOJTllnlﬁl“lTSL“’lW T0 lnlrg_ln]ﬂ»lrslre jolﬂlﬁ'?;l Tt.lrsl'rsln mln e

NOT END OP TO SP KT331 AQ2 BA184B10 - }\' LTI T N T Y

END OP TO SP KT331 AR2 BA184DOL - V= Amcc}‘ : o “"°T\

~~~~~~~ B e e T R

E CYCLES ' kD111 AZ6 BA162807 - ;.‘.‘;‘.:E_"’:::‘_’;’;’jfiiﬁ: I oI oLl “- ' ' ' PRI

DBL WORD ODD ADDR RN1I1 AT BA1B2G12 - -__"i 191 T 1 SN "T".‘{' e

A TO M SP 0-7 KG101 AJ2 BBI1F3DO - }\ R Se e e e e - I\x:o!-w

DAY ODD ADDR SAR 15 KU301 Awh BAIH2J06 -

STORAGE TO B S ammax [ |- . ' apemox] l'.

GATEB TO D 0-7 KG231 AK4 BAIMUBI3 + — “c""];f.l — — i ""m*"l'i"_'l' SR ccr.#nl ‘

ADD, SUB OR EOR GATE T T Lt I T T et - o
(D TO A) ONIIT AYA BA102609 - 3] sf —1- - - o B

A TO USSP 0-7 KG131 AL2 BB1F4BO8 e N CTTIIT ITTToTootIInoT R

GATE SENSE INHIBIT ,_--_,...____,_.Lji‘."_ff:'?f_'_‘;_‘,_".;'_'_:‘;'“ CoLLITIoITIo il
STORAGE USE DN201 ASk BAIHTB10 - B S

NOT STORAGE USE DN201 ABY4 BA1J7802 + “"l.‘.'Z'."_‘.'ii,_'i:j.jii_'_'i'_ LT L

R 3 ¢ ¢ xmmf‘"‘" PR 7 (D Lo N
CCC DECREM SAMPLE KG221 AWk BA1E2B13 - 3 gl S 3§ e
1/0 T0 B SP K121 AL2 BBIFLBI2 - S — — N _ Mo REA®

e e imimac e e e mam v eim e e e e e e e s . ‘ut--—uﬁ.u‘—l*——ob B R T

X10 TIME GATE DN20! BEL BA1K7D06 - Rt I 1 *‘1f“j_’_’:jffj‘_““"'**l_;_-_j - - s .]. e

» o e e m— el g PESRERSS TE rtarettetetteet S D BN bty
B BIT 0 PR RE301 AAk BBIKEDOS - 44.1...:-,.“-__‘--_.--*.._.. R A 25 SR T S SRR SLI DA
- » TN ITiITILLT LIIiiioll ClLiLLlllliiil
.,-,.-...__.__..4-,--_‘.?_-_,-‘._4_._-_._*_*::,--_.,-*_H‘:‘.‘T’:‘f:‘,,.---_,...‘_-_..._._-_-_.4-_‘_1";1'.&.',_.IZI,IIiiI.’IfT_'.f;f'." Lol T

DATE | EC NUMBER | DATE | EC NUMBER OP CODE 00001 - XI0

0CT 65 | L15483A TINING CHART

[22APRE8 | 419675 DATE PN 2201297
' TYPE 1180

IBM AAT21




2 3 | & | 5 | 3 | 7
OP CODE 01001 BSC TIMING CHART
NO SIGNAL NAME LOGIC PAGE TEST POINT | LvL
1 SKIP CONDITION KST11 Axk BA1J4BOB - N
2 BS! OR BSC RESET OVERFLOW |  KBI1l AX4 BAIK2812 -
3 SKIP SAMPLE KBI11 Awk BA1K2D04 - i g B
. 1 CONDITHON = YES

u INC IAR SAMPLE kG211 8D BALIZG13 - s.T 1 } F5 = 0

: " SKIP F,F, , HOD 9 = |
5 BRANCH OUT KBI11 Avh BA1K2J09 - 1 -
6 RESET INT LVLS SP KT331 AM2 BA184BO2 - N
7 | -u To A sPo sampLE KG231 AZW BATMAGO7 - | | )
1 SET ¢CC 1 KG22) AFh4 SA1E2G12 - J l 3
2 E GATE TURN ON KDI11 ABL BA1G2D12 - | l
3 BRANCH 1 KBIO1 AY2 BAIK2810 ¢ —_ 2. |&. | BLOCKS € CYCLE
4 BRANCH 2 KB101 AZ2 BAIK2D12 + 3°] |3 orr
5 BRANCH OUT KBI11 Avk BAIK2J09 - - M "o 3= “"J -

........... L 5, CONDITION = WO
6 RESET INT LVLS SP KT331 AN2 BA1B4B02 - > R e

...... o9 =1

7 T CLOCK ADV SP KA10l BH2 BAICLDO2 - NN NN NN NN NN N_N r\._l\—_h 3 wor 4\

Tl DI L . sa@ - . .
8 A TO M SPD SANPLE XB101 BAG BA1K2809 - 11

LTI SOt LT NOT 3.4, n
9 DC RESET CCC KG221 AR DAIE2802 - 4
T o NOT 3,4, ] I
10 M TO | SPD SAMPLE KB101 BBL BAIK2006 .
T oot T ) ,'0.] l ) R ) 1. o

1 U TC A SPD SAMPLE KG231 AZ& BAIMUGOT - J

DATE | EC NUMBER | DATE | EC NUMBER OP CODE C1001 BSC
oCT 65 415483A TIMING CHART
22APR68 419675 DATE PN 2201340
TYPE 1130
1 IEM AAT731




2 3 J| b 1 5 1 6 7
) 0P CODE 00010 SLA TIMING CHARTY
o SIGNAL NAE waceae [testeoor o vl n| el vl
o crc srer e e

1] uTeAse oe7 KG131 A2 BB1F5B08 . — _-_-w,ﬁ-,_-_ — : N '

2 GT B10-15 TO CCC KT301 BEL BA1K&DO6 + H i ‘]—_] R :

3 SHIFT OP GATE T3 KT301 88% BATKLBOS N - — r—l B

b SKIFT CTRL KT121 AY6 BATH4GOT - ‘ 3J’].mr- -r---r---r-.l RESETS WHEN CCC = 0

5 T CLOCK ADVANCE SP KA101 BH2 BA1CLDO2 - \ ]\ r\ l\ l\ l\ '\ f\ ?\“0 CLOCK ADVANCE AT T7 {F LN & ON

6 | SHIFT LEFT SAMPLE KT311 AEM BAILLGI2 . - *F\__I'\_J'\__[\ 3 R

7| carey KS101 BD2 BA1JLOOL . i } ™1 .

£ ACC BIT 15 SHIFT LT ENTRY KT201 AZ4 BAIFAGOT + ' S o ‘ |

9| ABITIS RA271 AU2 8511405 . | T8 N N N ruises on 76R ouTRuT ue TOREPEATED ACRESETS -
1c CCC DECREM SANPLE KG221 Awh BAIEZBI3 -

DATE |EC NUMBER | DATE | EC NUMBER OP CCDE 0DO10 SLA
OCT 65 | LI1SLB3A TIBING CHARY
2’APR68 ‘.]%75 DATE PN L0039/
TYPE 130
IBM AATL1




2 | 3 )| A | 5 | 6 1 7

OP CODE 00010 SLCA TIMING CHART

I-1 I=-X

F=0 TAGHOO MOD 9=]

SIGNAL NAME LOGIC PAGE TEST POINT L | To0 l A\t l 'er ’rsl wJ ™ | 76.]___ 17 l 0 [n l n.-J, 13_J . T“,,_J 75 J I'V6V“I-£——

o fn [ eln fw s e ]n
pAn i e \

U T0 A SP KG131 AM2 BB1F5808 - —“"-""—-.'A““' - - —

SET €CC | KG221 AFL BA1E2G12 - — . ' — ] [

IX ADDR INHIBIT SAR Ku30l AT6 BAIH2J12 - . ' . """""“'"""jifif."_'ij’l_iif‘.‘ijﬂi'.j L oo

DC RESET CCC KG221 AKY4 BAIE2B02 - —— —_— — Jl """ — ] L

GATE B10-15 T0 CCC KT301 BEL BA1XLDOS +

SHIFT OP GATE KT301 BBL BA1K4BO8 - S . . — . — J l

-
-
-

g

T T 7 Seser ar coceo on aomt

SHIFT CONTROL KT121 AY6 BATH4GO7 - : : - S : - 6T

WU A L. SP
\

T CLOCK ADVANCE SP KA101 BH2 BA1C4DO02 - J\ J\ I\j l\ r\ A '\J\ j\ '\ l\__l\ r\;\]\mb I\ f\ u f\ ]\

SLC RESET CARRY KU301 AH4 BAIH2D12 - - C . . ] l L o : -
DC RESET 8 B-15% KU311 AQL BAIH2DI) - l : e - S ] Ll 9| 'l _ _

TeTTT o

SHIFT LEFT SAMPLE KT311 AEL BAILLGI2 - - : : - 7 I{—\N'\J'\ STl

ABITO RA10T AUZ BB1BADI] + B 'r.'.]."‘ dmo b b
1

CARRY KS10] 802 8A14D04 + R - D

8IT 1§ RA271 AU2 BBILLJOS + ST L o o ]'

Il R T ORI T T I . Y. L . Ll
CCC DECREM SAMPLE KG221 Awh BAIE2B13 - m—U—U—Lﬁ :

A TO U SPD SAMPLE KG231 AYL BAIM4GI2 - ]I — e e eeemeeseeeereme - — e — Jl — . —
GATE CCC TO Al10-Al5 KT301 AZ4 BAIKLBOT7 - S — l l -
A YO 8 B-15 SPD GATE KG2h1 AQh BAIL2BO4 - - R — — _ — I ] I """

DATE | EC NUMBER | DATE | EC NUMBER OP CODE 00Q10 SLCA

OCT 65 | 415483A TIKING CHART

22APR68| L19675 DATE PN 2201339

TYPE 1130

IBM AATS1




(CPU) NOT INT
LVL 0 OR 1 ——|
(170) CHAN INT REQ LVL 2 apNTe2 o
_J FILE ILSw EiT C
KR3T1 INT REQ LVL 2
FAIGI
(CPY) NOT €S TRIG O
s L 1 (CPU) NOT INT
€S TRIG 1 \ LVL 0,1,2
(1/0) CHANNEL CS REQ LVL 1 F A \ (1/0 CHAN INT REQ LVL 3 [ v 3 2 ————— AI INT LVL 3
(CPu) SET INTERRUPT SP 1 A 108 A FF PLOTTER PLOTTER ILSW BIT 0
1 FATT KF311  RESP 4
FAIQ
KM211 E}
kM3 (CPU) NOT INT
LVL 0,1,2.3
(1/0) CHAN INT REQ LVL & [t e Y AL “1
_J A FF 1/0
FAT7I K32 |
(cpu) CS LVLS
(1/0) CHAN INT REQ LVL 5= KM321 (CPU) NOT INT
LVL 0,1,2,3,4
(ceu) »2 m T wes ——==] wmws
(P X7 ch.J (CPU) SET INTERRUPT SP FF | CONSOLE ILSW BIT 0
KM32 )
(CPu' PHASE A FAI9T X CLOCK ADV FATe!
(1/0 ELOCK CLOCK ADV L A X X ADY-SA KM32)
o0R — Al L CLOCK ADV SAWPLE (CPU) X10 SENSE 1LSW ‘
FAI1 —J DN201 (CPU) PROGRAM STOP LATCH —
FAISI FAI9] (CPU)_PROGRAM TRACE lor
J (1/0) CHAN WRITE GATE
(1/0) ADV
« DC RESET a 170 ENTRY SPL
(cPu) ¢s LvL 1 X10 El FA201
(CPU) X3 1/0 T0 B SP
T0-T2-T4-T6 (4 LINES) (A3) CS LVL ! A
X0-X2-xl-x6 (4 LINES) FA20! B REG  CHAN DATA
’ : OUT BIT 0
(A3) €S LVL ) cPU PHASE A (1/0) CHAN 0.-]
= > 1/0 BIT FF
(1/0) CRAN ADDR B17 0T 5 | STORAGE ADDR BIT 0 p— DATA IN BIT 0 A s
FAI31 (RS BBI2I
CPU PARITY STOP wor |
T CHAN DATA
(1/0) CHAN ADDR BIT 1 | STORAGE ADDR BIT | METER OUT (1/0) CHAN N oot | oUT BIT 1
l METER IN DATA IN BIT 1 '
FAI31 |
; ,L FATSI
. pr— L d
I—— STORAGE ADDR BIT 14 (CPU) RUN TR CHAN DATA
(1/0) CHAN ADDR BIT 14 A
{eP0) €5 vis ] oR p—ore 0T (1/0) CHAN ouT BIT 14
FAIL1 ol DATA IN BIT W& ]
) FA161
(1/0) CHAN ADDR BIT 15 p | STORAGE ADDR BIT 15
CHAN DATA
FATL) o st = oUT BIT 15
(1/0) CHAN DATA TN BIT 15| A Py LU TR R
m
ADDRESS REG. T3 Madal
RB271
(CPU) INT LVL TRO
(CPU) INT LVL TRI | DATE |EC NUMBER| DATE |EC NUMBER| SAC UNIT DATA AND
(CPU) REQ INT LVLO J Shm— ORI INHIBIT €5 REQ AUG 66 | 419614A CONTROL D IAGRAM
(CPU) REQ INT LVLI ————d 22APRE8| 419675 DATE PIN |2231349
(cPU) €S LVL TRI | Type [ 1131
(CPU) €S LVL TR2 FA191 IBM FALO 1




o vuef

") SIGRAL NAME LOGIC PAGE | TEST POINT | v | cLock . 0 1 2 L 6 7 .0 : :
o o 1 3.1 l‘sl J~~<TJ—,l{!,.!‘2.,1.,,3.1,‘..1“.5.L.6.l7.l.°‘|.|l.2l3].‘..1.‘5|6l7|°l‘|213|‘.ISI6]7i
. D ik . D an —»o~? I R T B
1 X10 E-1 CYCLE FAYO1AML B-AIN6DO7 - + R P S
[ S S S D SRR
2 CCRE WORD IN B REG S SR
L el P T T T T T S S S I
R 44§ e 44 EEREREESREENR ¢ c - ¢ - . e o e e @ e e e e e e e e e e
3 ADDR IN B REG RS L l ..... R SN
+ U " L S B
......... - - —— - + 4 :""+i »'“i**'f“‘"?’"." F O I T
CHANNEL WRITE GATE 181 N O D CTIITiIill R SRRt Sen N Rl Bl R oSSR SRR EEES
4 (X10 READ ONLY) FA181844 | B-B1B6DI12 + +
...... B
..... R - DI e i ot T2 IR e e A - 4 PR e e
; jjosussTosREGXFER | | -} oot s 5 S S S B S S0 N S R
(X10 READ ONLY)
CHANNEL WRITE GATE
i - 12 +
6 (X10 SENSE) FA181BH4 | B-B1B6D
-37--¥‘.<._.§ -
; 1/0 BUSS TO B REG XFER IR LI.LI.R .........................
(X10 SENSE) :
8 CYCLE-STEAL REQ FAI0IALL | B-BIM7DI2 | - -NOTE 3. oo . .- -§X6 DLl Tiioi
B -~——---
B R B Y - . T R ) T I
9 CYCLE-STEAL LVL | FA2015k4 | B-BIC6DO6 | - xof-- - - e L )
: e e m e P S S
‘0 CYCLE'STEALADDRMTE C e e e e e o 4 v e 4--»r<—1;.f¢...f._...4..‘A‘. .‘L.’-"':-.. IIIIIIIIII ‘
BRI 4+ >+ o4 o o+ = .
;.I*+u..-.*l4-... D
CHANNEL WRITE GATE ”“‘”“1‘ """""""""""
n (1/0 TO STORAGE ONLY) FRIBIBHL | B-BIB6OIZ |+ T o
e Sre s DS N
12 1/0 BUSS TO B REG XFER T}: L
(1/0 TO STORAGE ONLY) —— - -
' BLOCK CLOCK ADV e e ~~-;-~-—»,~»»-—.'-‘ e~ e St i e - ——y e
13 FA1818P4 | B-A1C7009 - SRR SR SR *‘“*"'1*' - . CLOCK CAN BE BLOEKED AS LONG-AS-NEEDED - - - - - - - ': <
(IF REQUIRED) . . N
. e e e = . »*-o—q—h-'—f-* 4 - 1-»4Af—qw B T e T R S NI 4 ece e e v e et e e e e e e e e e e e e e e e e e e e e s e e
. T e A e e A -~~---———————--—~--
1 BLOCK CLOCK LATCH FAIQIARL | B-AmMDOS | - | oo LT T e mewSanubuuinpihsat e o
. -+ 1»1¢«“—T—oo‘-««co 4 . e 8 « + 4 4 e 2 e
. .--_-A,._.T...--»‘—~—r—.—s-. Y AfxT%Z;"""O-" PRI
.- PR - +— t-i et 1 +4 AR I e ot et o S SRIRE E +
- P = ¢ l! i;i L¥L 4—4{ f TJ l'—:_ﬂ'-v“-‘ - -
] Il'q LL_,,*.‘*V [ JROE B SO
-aoll-? : §< 1&*-_.-‘.4.. . - -
— _o—iT Y‘ i ) —4 - ..:..‘.. ............
+4- - e - — DI S O T T S T
. . Jz"‘ E—‘.-_¢.--I——<<4 i,—.'-iJj< S T
+ L. + 4.4 +._$_1..i PR S S
-~ 44 - - vL 14- 4}-0*—+«-4on¢~.¢-
B . - il i 44—t 4 4 4 b
1 i Al e liaaas
. + «4;‘#‘*.-‘4:-»...
-+ 44 -4 44 R
1 1 4 : DR S S SN .
4 - 4 PR S S SO U .
—- 444 ¢ + B T e e D R N
-4 4 4 3 4+ 4 .H.q..>¢..',-....--o-'q.
i 4 . 4 >-i..31+1.,.4.-,.....-..v‘.
- i " 44 P S
- t - +1301‘-z:—1—~.4‘00:-°‘
<+ i T t 11 - b.I .T;.@.J.FL-* e
mannwushie TITIs $ 3555 Snst S REREODRES
NOTES: OPERAT ION LINES INVOLVED
1. ALL TIMINGS SHOWN ARE IN REFERENCE TO SIGNALS AT THE X10 INITIATE READ 1,2.3
CPU DRIVERS & TERMINATORS. . X10 INITIATE WRITE 1,2,3 "ee
\ DATE ™ oart | ec wu SAC TIMING
2. DOTTED LINES INDICATE MAXIMUM ALLOWABLE TIME SIGNAL X10 READ 1,2,3,4,5 I e
CAN BE IN CPU. X10 WRITE 1,2.3 AUG 66 | 419614A
I
3. CYCLE-STEAL REQ MAY BE RESET ANYTIME FROM X0 TO P T 8.9.10.1 8T 22APRE8] 419675 Dave PN} 2231350
LEADING EDGE OF X6. | A ’ ves
4. CLOCK MAY BE BLOCKED AT X2 OR X7.

FA701




¢ <
2 1 3 | ) | 5 | 6 ]
l-q-— TURN AROUND NOTE 1
1 CLOCK CYCLE - NOTE 2 NOTE & ! CLOCK CYCLE - NOTE 2
(1 BIT TiME) oTE (1 BAT TiME)
NQ SIENAL. NAME LOGIC PAGE | TEST POINT | v
1 xig STARTWRITZE | L | e ]l B - 12 —_
2 RCV MODE FC311 TB4 | C-AIB6BO7 | «+ | . L 2 N
1
o o s (9
3 ‘(";gg: ;'27:‘:2_;')“’“ 3 FC361 AML | C-AID2004 | = — L2 I
, - . - '
. e+ e e i e e i w e s s e e s e e . . . . ﬁ ‘ ‘( .
L | CLOCK GATE FCI1) AUY | C-AIGLBI3 | + A T R T -
SER S SER n
¢ CHAR COMPLETE FCOM) BM2 | CAIFTDOS | < EMPTY XMIT 9 n XHiTg- - - - " 0" EMPTY XMIT 9f | xmT 9
6 | RESET XMIT SERIALIZER FC741 BC2 | C-AlCTDIN | - sho - 0 0 sk
7 | caTEd N1 FC6k1 ASL | c-A1B6BO2 | - | ‘ — Iy 3-5-‘m‘3
8 | BFR LOAD TRIGGER FC741 APl | C-AlGhBO2 | + | }
g | CHAR PHASE FL FC531 BM1 | C-AlL4DO7 | + ST E
10 | XFER SYN REG TO XMIT SER |FC741 AY2 | C-AICTDO4 | - | == - b 7,28 L
11 | WRITE RESPONSE INTR FC351 AL2 | C-AlKSBOS | + | o L 7.2 |
12 XMIT SHIFT SPD FC361 BV2 C-AlH2004 | = - L : " L """"""""
13 | T 1 FC131 BHL | C-AIB2B12 | - N n -
‘ . e -
NOTES :
1. 200 MS TURNAROUND TIME FROM DATA SET IF 2 WIRE DATE [#c numsen | oatt |ec wumsee | SCA START WRITE TIMING BSC,
2. 1 CLOCK CYCLE TIME 600 BAUD 1S 13.3 uSEC SEP 66| 419632 STR, 2 OR 4 WIRE
1200 BAUD 1S 6.6 uSEC oaTe "/ 2231301
2000 BAUD IS — uSEC DEC 66| L196kh
200 BAUD IS 3.3 uSEC RED |22APR68| 419675 Tree 1130
3. CLEAR TO SEND IS ALWAYS ACTIVE DURING SCA OPERATION IF 4 WIRE Fe703
L. TIME WILL VARY FROM ZERO TO MAXIMUM OF 8 BIT TIME (OR 6 OR 7 IF 6 OR 7 BIT FRAME) BECAUSE IBM
CLEAR TO SEND IS ASYNCHRONOUS TO XMIT CLOCK




1 5

1

PREVIOUS

TRANSMIT LEADER

CHARACTER

EXPANDED ——»

SIGNAL NAME

SPACE BIT

LOGIC PAGE| TEST POINT|LVL

TRANS LINE (LINE BIT)

FCE3IALL | C-AlGEBIO +

XMIT MODE

TURNAROUND SEQUENCE NOTE 2

CHARACTER

R

EXPANDED
MARK BIT

LRC
CHARACTER

—————telY

—

EXPANDED
MARK BIT

FC311AX1 | C-A1E3D02 +

..................

RESET XMIT

FCPalopk | C-A1C2808 +

CHAR PHASE

Fcs3iaml | C-A1LLDO7 +

CHAR COMPLETE

FC6MIBN2 | C-AIF7DO03 +

.......

GATED XAiT 11

FCoMIASL | C-A1B6BOZ | - |- 2.5.20°

................. PO DR S
e ) - - 4 . e ] e -
e -,--" e e 4 e st ene SR IR | ..... [ jz
SERIALIZER = 0. -' CUTTUILITTTTUEERRIALIZERD DD DI DLy L T SER IALIZER

EMPTY

SET WR RESP

Feshiom | c-anzsio | - | i e

R SISt MU
. ...»',’5'.20 Eb' ........ i ..........
Tt AR M

BFR, LOAD TGR

.‘l--‘,,,-_ ..

c e e . .

FCT4IAPT | C-A1G4BO2 +

- 71

XFR, BFR, TO XMIT SPD

FCTUIAJ2Z | C-AICT7BO3 -

........ -t .
. . - .-_._~_1< ——————— et

—~——

'«--V._.,_-..

4 e ae e 4 e s e e e e e e

CHAR GAP

FC7hIAWL +

WR, RESP

FC3SIALZ | C-AIK5B09 +

LVL 1 INT, REQ

FCISIBOL | C-A1J3B07 +

USRI e B

13 | x10 SENSE DSW DUlOAYE | c-alm7BI3 | + | Tl FYo oo Cei el
..T_~ : - :_..._4}.‘-7»“.. . e bee 4 e s . <_ ....... .|-. ...........
1% | X10 WRITE FC31IAAMG | c-al7BO2 | - | .o l f‘ SRR DN SIRENREPEN B
S S B . SRS SESDEDE SN

15 RCV SPACE Fokliexl | C-ATQLDO6 | + |- - e e s e e

.....

......

........... e el B + . R TR 1
16 | X10 START READ FC3UMABL | C-AWTDIO | - | 0TIl ST AT TS LIyt Tt il T
[ - i P R e B [ . B b -
17 | Rev TR, FC31IAWY | c-atEspo7 | + ... ..M..-.-;.IJ-.._;&F#J,. ——me— gt 4 - 1 1
.- ) ‘ 74& "A¢.—< ‘ e ab R ERIR S ¢ F S -
TSSEIECE P L Eabits sas spunthunng FEESl bt ik LA A
18 | RCV MODE Fc3lissh | C-A1B6BO7 | - |- BN ] — L1 it D DS S oo o 2f 4 - - S
SRR RS EE RSSOl SRt e S S Se & PSCOTRE S USSP SRR NN S DOBSEENN
19 | xMIT SHIFT (STROBE SPD) | Fc36isvz | c-Awwzpos | - |[. R ... ... .- __._.:F.‘r¥ ! g} B —. 1 ]]]l']] ...................... N DS
..L - .

I

JR By

B e = T T

20 | xuT 11 FCI3ieM | c-AtB2812 | - TTTIILL"ETT‘.:;-:’.}F:[]",.

ol P PO -

NOTES: 1.

2.

200 MS TURNAROUND TIME FROM DATA SET IF 2 WIRE TELEPHONE LINES
ZEROMS TURNAROUND TIME FROM DATA SET IF 4 WIRE TELEPHONE LINES

TWG CHARACTERS FOR STR: TL AND A ONE CHARACTER LRC CHAR THREE CHARACTERS FOR BSC: ETB AND A TWO CHARACTER CRC CHAR.

1
. '—i—o—‘o——‘—401o ca - - - :'.....
—d——t‘»-t-»—*_?—,— ‘].L].l.l.l.l.' .....

DATE | #C NUMBER

OATE

CAT TRANSMIT TIMING - STR,8SC

SEP 66 | h15632

END TRANS. SEQ. RCV MODE

DEC 66 | 4196L4

barve P/N

AUG 66 2231302

D2APRES | 419678

wee

1130

FC703




2 ] 3 | [ 1 5 | 6 ] ]
-l IDLE -l FIRST DATA
TURN AROUND NOTE 2 THARACTER CHARACTER
EXPANDED EXPANCED
SPACE BIT SPACE BIT
w0 SIGNAL NAWE LOGIC PAGE | TEST POINT | 1yt
v | rev seace Festt learcépoz | - o —_ wls s[w mon]s s ]nlsln]sln]slnl s [w] s
- 1 . L o L ' A
2 | ncvswer (smaose seo)  rosermz Jeaawmsos |- 0 LI L LIV L LD TIIAI PP LI K INEEEEN K | 1,
_ W . s £
{
3 | Rcv moDE _._J?‘!O.S“’?TBE.AQ.;_'L;LZZl;;Q_'.::ZlIZ..‘,-_LLLZLL____lljﬁﬁil,';.'lm....-.Lilﬁl ......................
i ot e S I S
L | ALL TURN AROUND S.S. 3 )
5 | Tac FC521 BHL | C-ATFLBIO | + 2' E n— i [ RN d| T2 2 Iz
6 | 1DLE SYNC FCh21 BML | C-ATHSDOL | + w— e 2 i
7 | SET IDLE CHAR FCL21 Bk | C-ATKLDO6 | - - 6ls
T e )) — —_— .
LA ’
8 | IDLE CHAR TRIGGER Fes31 AU [catbooz | 4 | o] STl LI Is:ocves
9 | CHAR PHASE FC531 M1 | C-ATLLDOT | + S ) R R 5.6,8]
...... I j‘ - St st e e s s e s s e e e e e e s s e e e e e e e e e e e e ce e e
10 | CHAR PHASE MEMORY TRIG | FC371 BL1 | C-AlE2009 | + Sl L ITIIIIIITII It o
11 | RST DESRL SET 0 FC531 Ask | c-AlKkbBIO | - ROV29 - - - " TREV 29| RTV 29 - - - - 7,Rev 29 [ Rev 29 RACE I LR
. ‘( ................ . - . . -
12 | DATA PHASE OR DIAG, FC531 BLY | C-ALJUDI3 | - - Y T
DS 3 S, JE
13 | BFR RST FC531 AXk | C-AIC2BI0 | - [~ - - - LY T Baavasflies
........... S
14 | XFER DESRL TO BFR FC531 BNL | CAATF6DO2 | + | oo Y R R R SRR a2y v
...... 1 R— - , :
15 | BUFFER LOAD TGR FC41 AP1 | C-AlGLBO2 | + R ¥ R a2,8ev 27 [
} I 2 P o
16 | BFR SET (SPD) FCT41 AR2 | C-AICTBI2 | = - SR R IR R : 4"‘l : - :
....... B .. .

LEVEL 1 INT REQ-READ = ST A l T
17 RESPONSE FC351 BEL | C-AlH5BIO - By 12,RCV 27 _ o :
NOTES :

1. BOTH STATIONS HAVE PREVIOUSLY ESTABLISHED SYNCHRONIZATION WITH THE EXCHANGE OF IDLE CHARACTERS. RECEIVING STATION IS

SHOWN GOING FROM TRANSM!T MODE TO RECEIVE MODE TO RECEIVE THE BEGINNING OF A RECORD. DATE | #C NUMBER | DATE | 8C mumbd®e | SCA X10 START READ TIMING STR-
2. 200MS TURNARCUNC TIME FROM DATA SET IF 2 WIRE TELEPHGNE LINES, SEP 65| 419632 2 OR L WIRE - SEE NOTE 1
ZERO MS TURNAROUND TIME FROM DATA SET IF 4 WIRE TELEPHONE LINES, DEC 66| L196llL DATE "N 2231303
RED |22APR68| 419675 Tves 1130
IBM FC704




s alae
T FIRST CHARACTER-——-"-——— SECOND CHARACTER THIRD CHARACTER > FOURTH CHARACTER————-‘
w SIGNAL NAXE , LOGIC PAGE | TEST POIKT LW l L l !
. RCV SPACE FchllBxk | C-A1J4D06 | +
2. PHASE COUNTER CONTROL FC21IAE2 | C-A1J2009 | +
3. STEP PHASE COUNTER FC211Amk | C-A1D5BO9 | -
L, PHASE COUNTER VALUE Fc221 NOTE 1 17 3 ‘7 3 - rm e .
5. | RESET PHASE COUNTER Fc211AWe | C-A1D5808 | - T, l Il 1 ] Ii - TF iz L o
6. END CORRECTION CYCLE SPD| FC21iBHz | C-ATH2B03 | - | 07 ARE] SENER G -T2 431 7,2 4L1 T.z;lgl- T,*z;!al- T.2,13 L T_z,|s| | :
7. MEMORY F.F. FC231As2 | C-A1J2809 | + "6T-£~2— - - P.C; 32ﬂ13p£32“ 13T e ETIN | NEEY 3g| I P.€.32 ! pc32ffis - eec. 32“13
8. A/RY F.F. FC231AT2 | C-A1J2BO4 | + | © 07000 '__..'7*6 J o I l-'_;_';ff;”.“m"" LLTTTITILLLIE '5'7’ s 7.5
9. | A2 F.F. Fe23iAl | C-AIL3DOT |+ '.,Z"""‘”‘—" 86J 'T:::;_;T‘fﬁit:,l__ﬁ.l' 2S¢ e WL ]
10. | A/R3 F.F. FE23IAX] | C-AIL3002 | + | —— Ty, j - <~§*1] NESEREEREE | 'UH- 9.6 L 92,6 1\
1. | ReTARD FC231AZL | C-AIH7DO4 | - n -
12. | SET R} (ADVANCE) FC231AYM | C-A1J3BO2 | ~
13. | RCV SHIFT (STROBE) FC3618U2 | C-AlH2BOB | -
T “"HIDVENLE_;—‘—‘.-?JT
EEEES ooy posuuutiapyst >
.-t 4—-4 - - ’ C e
A BB
- 4-4-.-.—4»-—4—,—4— . s e
. St eyt . -t D O
B IR e ot iy ,‘} ' = l A_——-4-«-‘,¢<—1——ﬁ{.-4~----~...-~-
—f-"‘;-‘b‘O—f—o—;--v—ﬁ—-ivFA i :i . i : ~ AA:« oot et 4 4+ e o :
T By SN BEESE NPEIN SEPES! B3 SESSEERDOHSSININPEI
RN SR —t . day . R D LTI N
e e e e 4-- 4 [ SN FENER RPN
B . o . : +— —a - ——t
- - . 4+ 4 + 4 - ¢ ¢ . . .
L . PR ERER S . IS I R 8 D ISR
[ - i . . 4 PN bttt - e e - o PR T
S i +——+ HE ! 1. ._H*-;_—..-4¢..---»- ................
PR . - d -t . 4 “100—‘-4—0”——“-‘
DU S GO — i H II DI SN
4 e + .. |‘ ;L ‘, ‘i' 1:}] i ;'Lrta-oa—o—..—»>-o~
S SSPEDDBEESNEE! SnEsE RS REEEENE 158 SN S SEUSEDDINDSIIIINEIIN
NOTES
1 VALUES OF 32 STEP COUNTER ARE SHOWN AT END OF PHASE COUNTER STEPPING
FOR VALUES OF PHASE COUNTER SHOWN GREATER THAN 31, THE ACTUAL P.C. COUNT IS VALUE MINUS 32, DATE |5 wumsen | DATE |oc wumesm | CAT PHASE COUNTER - STR
2 P.C. REFERS TO PHASE COUNT. THE MEMORY F.F. (S TURNED ON AS THE PHASE COUNT REACHES 32. SEP 66 | 19632 ADVANCE /RETARD REV CLOCK
% 17 STEP PHASE COUNTER PULSES
o I; STEP PHASE COUNTER PULSES DEC 66| 4196hk oare} ayc 66 |*/™ 2231304
22APRE8| L419675- et 1130
1D FC705




SIGNAL NAME

LOGIC PAGE

TEST POINT

I‘-———EXPANOED ADVANCE FROM PAGE FC7OS-—-——.:{

RCV SPACE

FCh11Bxh

C-A1J4D06

- R T R S P - e - - e e e . . e e -
T -y - v

————— + - -

-+ . e T T e T T T T Y e e e e e e e

Mg“’-ﬂ—.—._‘a-. R TSNS S S

PHASE COUNTER CONTROL

FC211AE2

C-A1J2009

STEP PHASE COUNTER

FC21 1AM

C-A1D5809

PHASE COUNTER VALUE

Fcaai

- v oo e - + 4 o =
e g e s - .- .- - . 4
- tm———— g - 4 - e
R I e et I e DT IRY

et b 4 At s e b+ o

B = T IDISY B T UL

L e e e e 4 e et hg e e e o

B T TE SN

28 §-29 30 § RESEF ¥0 0-BY AUNE-S —r e b+ compeiee oo o oo

s
B

RESET PHASE CTR,

FC211ANA

C-A1D5B08

.................... L e et I SR

END CORRECTION CYCLE SPD

Fealis2

C-A1H2B03

MEMORY F _F,

FC231AS2

C-A1J2809

......... JTTTTTTTTTTT

e e . — e . e e e
o
B 1 TS U S
;
— DU S O
B R I B e e e TRt e T T T D P S SR S
e e G S S Y
........ f.!.lS’~--'-~*'~->°-9-—5--’>'r-"-"—~°*'*~-°"~—'—°-~'~
- I S
X :
e e e e e e e U S 4 - e o

ARl F.F,

FC231AT2

C-A1J2804

AR2 F F,

FC23 1A

C-A1L3D07

10

AR3 F.F.

FC231AX1

C-A1L3D02

1"

RETARD

FC231AZ4

C-AIH7DOL

12

SET R1 (ADVANCE)

FC231AYA

C-A1J3R02

13

RCV CLOCK

FCi121

1L}

GATED 0SC, A

FCI01864

C-A1ES5B04

RCV SHIFT (STROBE)

FC3618u2

C-A1H2808

e e 4. —- A}«»r,
E SN DU S &
* -
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...... syas [ROPOSRbanpuonin tus [ILLl L —
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P S ce bt 12 —— %1 ' e C
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: i i { N H v
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e g LA lﬂ.w 4 b 4 . - ~ 9,15
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m- 03 (T, 7 5721 DEE) B30 Ko Saaeg pes
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1
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C e o d o 4 e et .. 4 <+ + ~ e -+ B P I Y | B T T T T PRI PR
3 .
JOSRRDEETN ¢! M i il iy LTI Iyt D STl
. L - T B
. IR e : ,i T T T e D T T T T T T Y - -
*4 ; -~ IT i <+ . - s 4 e et . > e+ e et e ® s b e e
— 4 ¢ 44 ,i e . e de4 4 i e deat e @ e b f be o -8 ems - s .
1 !
4 - e } & + 4 ¢ + - e e ea e e R T I I T
+ -+ B - 1 44 W . DI R e T e N I
’ - + .14_47.. $ S5 i DN S TS S
} - i + i1 it 4 T T e e I TR Ty
-+ -+ 1 +—t- . —4 + B I T T T o o e S SO
H 1] R [ N 1 N 1
ot + + - 4 + 4 + ,‘H.Jo....._._L.h.-...<-*-..
e o — + - 4 -4 4 + IR I o o S IR b St T
it ] et A' ; % I.»— o—.-..s--vq-’_._;..<.‘...-..-
i S I 4 . 4
+ 1 + - I ‘C -4 4 o 4 0'0‘,-0—*&--.—~-.
¢ -+ bbb o St o e T -+ B o S S Y
. 40 : ¢T- *T - 4 4 e —i PR PR S,
4+ - . 4 + 4 + - ’ 4+ o iR A
eSSeeypa T HEess: ueebinsy ISOEESN
y
.. + “x + yl + $ if ‘o - -Ia4-«-.-..._.‘.o
[P S S 4 . '1 anda aaa I e e I
4o o 4 ill i O S - lL, - .+v<» o8 b bt e bt s s e s e -
: 1 T
PSS PO S + 4 + IJY ‘r 4 e “.‘4&-‘4—«04"04“«—“’4'<
NESDe i A s IRBE NS i ) " A 1 5 R B A ‘e dea . PR
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DATE [8C NUMSER | OATE | 8C NUMBOR | CAT PHASE COUNTER - STR

SEP 66] 419632 EXPANDED ADVANCE/RETARD

DEC 66| L196kk DATE] AUG 66 | P/Ne 2231305

vee 1130

IBM FC706




SIGNAL MAME LOGIC PAGE| TEST POINT|LVL

DIAGNOSTIC MODE Faanimoh | coatrzeer | o+ Lo b e

CLOCK GATE ponl | cateners [+ L Ml o it T T

LTIl B XMIT XRL EMPTY ~ oo

CHAR COMPLETE Fcolipmz | C-AIF7D09 |+ i RS =k e R SRR ERREE : ETEN | s

o . Sy e b e e e e e e e e e e e e e e e e
X10 WRITE AREA 10 I l .. l ....... D T

BUFFER LOAD TGR reoary | comreusoz |+ | 8 f e o pos e[ o sf e e[ e sf]e [ Yo 9 Lo lgnnsngnm s Yo s e oo

GATED 11 ccennse | commsesoz | - | vmae]m. o Lliiiiiiiiioioiioiiiiiiiiiiioloco 2,3,06 | 8

WRITE RESPONSE- INTRPT | | FC3S1AL2 | C-AIK5BO9 | + :t..._.En.,s,l.ﬂ".‘".‘.'f',lI,LLT'_fff‘.'.j:fo‘fffﬁ.ZT'.".'.T'.’.TZII".'.' s 1

READ RESPONSE-INTRPT | | FC3SIBAZ | c-Alkspog | + | - -1.19 I ll 19]'[»3“" :gﬂii- BHB s li"“l's i3 efps o sfs sffis sl 19f] 13 19f}3

XFER BFR TO XMIT

SRL {SPD) FC7A]AJ2 C-AlC7803 = ° - 5,6~ e e 5, [S l

o g ﬂ LT :4:‘3'1::::1'1 n_n._n._n.n n

BUFFER RESET Fcs3lAxk | c-alcaeio | - .- 58p8 - -5, IBh -£r*8]18 T, *3]¥8 AL I ”s.l8]1_8 L] [ 181;8 5.8]i8 N S.8[E - 5.8[E
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+ . U | : — i )t 1 e ;8 DS B
-+ +— 14—+ + + T g ~— T
— b BB M . 4
. + it
L - t ' + + $ 44—t ++ 4 4t 4
4 —t + ¢ - I 4 + 4 ij 044—304'1—4-4—?' 44+ 44 -
B H ; —— . N SEDS! DESPEE S
M i — i N — —
+ 3 i —t i ——t . b —dt
B 1 . NS : B0 S S8 BES e 1 BOBES!
H H B DS BB 1y -y DD 4
Y D GRERER ¢ * + -+ -+ T + ng +
- H b s " - e 4 - d & &
+ — FIB bttt BBEE DS — : At
} + A B8 DBGEE S 4y
. M Pe 1 . il iy
1 ~ DR N
3 N l - +
- “ BEE8e! DOSE SE 6
1 T NSNS N SEES 0SS
L 4 H B 111 1 BEEeE lie J

NOTE: DRUM OR

CARRIAGE *

PEN @

FOR 12 1627
For 30 1627

PLOTTER

AJG=65

415480 E

WRITE TIMING

DATE

P/N

2201249

halad 1130

X6701

~ O~ O X




2 ] [ | 6 T 7
KBD SELECTED
)
Mew! , SELECT
X10 CONTROL { ¥ — ll-j T+ AR KBD SELECTED LAMP
AREA 1 L © xK101
m A 25 ms
X10 READ N { | {or Xk101
| i ss
) 2 ) §
DC RESET 3
XK101
N
KBD DATA A ~ r :E_
KBD DATA B t 25 uS
139 | N |
1 | W |
KBD INTERRUPT KEY
x101
l * KBD RESPONSE GATE
TWR RESPONSE oR KBD TWR INT LEVEL &
X10 SEMSE ILSW 1Sy b BIT 1
INT LEVEL b NERROPT
=) 4 MANUAL INTERRUPT
17 A FF
B BIT2 : -
. |
1 — m
[ R R—
AREA i _——
X10 SENSE RESET 15 A 3
xep
RESPONSE KBD RESPONSE
. Al FF T
1
[}
" ]
BBIT]  Hall P XK1
KBD RESTORE KEY =1 R XBD RESTORE
xx111
) R DATE |&c Numser | DATE |&c Numsea KEYBOARD READ &
AUG-65 [415u80 € CONTROL OPS
22APR68 | 419675 DATE | ¢.28-65 | P'N 2201250 _ |
TYPE 1130

IBM XK501




| [ I 3

SIGNAL NAME

LOGIC PAGE

TEST POINT

L

1, KBD INTERRUPT REQUEST KEY DEPRESSED |
2. LVL & INTERRUPT & KBD RESTORE 2
3. PROGRAM INTERROGATION OF ILSW AND DSW 3
‘0. KBD SELECT LATCH SET 4L

. RESET INTERRUPT & RCTURN TO MAINLINE PROGRAN 5

DEPRESS CHARACTER KEY
LVL 4 INTERRUPT
PROGRAM | NTERROGATION OF 1LSW AND DSW
READ CHARACTER INTO B REGISTER & RESET KBD SELECT

KBD RESTORE RESET INTERRUPT

AND RETURN TO MINLINE PROGRAM

! KBD INTER KEY XK111AVe A-C1D3807 + [
J N N
2 KBD $S 1 XK101AUL A-C1E3803 - 4 ‘ ]gsln
e e 4 e+ e e . . . . L4 Ll .
3 MANUAL | NTERRUPT XK111AR2 A-C1E2B0L + : R D S .
R}
4 KBD SS 2 XKIO1ATY A-C1E3B07 - { lr l 25 MS I
5 KD RESTORE XK1T1ATY A-C1D5D06 - { ’L l l
6 KBD-TWR INTERRUPT LVL 4 XKI101A A-C1D3B03 - ; ! l ‘
. BIT !
7 X10 SENSE I1LSW Du101 BAk A-C1G4BI2 + -d % ﬂ
! B2 4174 ] ]
8 X10 SENSE DEVICE DUIOIAYL A-C1G3B12 + 1t ﬂ
IR | 73

X10 CONTROL

DU101BD4

A-C1E2D12

X10 SENSE RST 15

DU T 1AM

A-CIF2B02

‘QL

B}

KBD SELECT

XK101AK2

A-C1E2D09

. I ¢
9 ¥
{
R

12 KBD DATA (A OR B) XKI101AEL A-C102006 +
e e e - T T T
e e e e e e aie e e et b e e 4 mim e aa e e eaae e e .
13 KBD RES PONSE XK111AS2 A-C1E2809 +
................................ o e e -
S Uy D DU S A
.......... e e e e e v e m s e aae e e e e e
i X10 READ DUIOIBBY A-C1E2013 +
- - 4w e e s e e e e =
[ N T Sep DU DN U P SN . o e ee 4 e e
— et e S e e I S PN Y -
B e i e e e T -
«AOHA—-.—;— -+ - - + -~
I LBl -
e+ % e e e e e e d e d + o e e 4 e e e —at a e e e e - .
— <4+ + . — B T T T e T T T S T T T T I N
+ + + - . e e e e e et = b A~ - = —= o ae s P
--<.-~--1—~—‘~--'-.—. et et e e b bt S gy e e b e bt . B 4 aee b e w4 et e e & = eim e g .~ i e i e eh e e ae b e e s et s s - .- .
P T T b = T S A R 4_‘*4_‘“44_;4.4_.4_.;-..-..._,.14_-‘4.-‘44.-... ......... R - ,‘ ................ 4 e v - L T Y D e
- - —t - -t — + . b > b b bt b - e b s 4 e e = e s e - + - -~ - . .« - e e - e e e D T TR “ e e 4 e e e e <
— ._.,.—.;_.*“n._._..;...-...m.‘..“-__,_..&...-.-.ﬂ.‘.‘.- e 4t e 4 4 e me e e @ em e e e e e e s e e e ma dim e ma e s e s e e e e s e e e e e
——— b ok b At < — —— + --e e d e e . B . s - - . . = = B T e ... - d
— b + ¢ ‘_._.H._‘_..Hf.‘-a“-.‘..w.-¢*.- et e e+ dn e e = s = 4 iama et w e e - e e e s s mm m - s A e e e e s e e
._._4.*-..’4'..._.‘_4....__..’_..‘.._....._‘,4‘._._4-4-.4.4_4*.4._’4,‘4.4...--...-"... ....... - . .- . . e e - eem wcm e s e & e -e +-a e = 4 - e - * - e s e
+ + + e B e TSI - -
— + — -t + ~f—04—‘-’—0—‘—0?<94*<‘9ﬁ—0<4-0—4--—-—ow-- .- e s T
——— + 4 e e p— . ——— -+ O . E
- - et 4 + $ e AL . e
+ + t + T —* M
—— DI HUGEE S eyt .
U S S AN YU TS U SIS S S SN G S
o - — . + e e + [P
PP ...--H.b..._-L‘-...' A—TL - . e e e S L I
— H i i i " L4

DATE

EC NUMBER

DATE

EC NUMBER | KEYBOARD

0CT 65

L15483A

READ & CONTROL TIMING

DATE PN

2201251

Tvee

1130

IBM XK701




< | ) | o | =) | ")
a3l 13
-3 CYCLE STEAL REQ £l 1%
z o|m L od
BUFFER PRINT 8l |8F| 2
REGISTER A MAGNETS e a
< z|w]| >
PR DISK CLOCK 0 \ § z E
X0 = -——’-— PR20) 16 e w
stant PR | T ara : 3| 13
FF 17 « i o
= "~ :-
x10 32 g g & m
STOP PR - =1
33 =
[}
z
48 z
2
49
w
=
B8 REG OUT 64 3
' [
A M 6 Elulsla
~
HESER
xPial d Bl bed
1} 80 g prg perg pes
81 w A RV %
9‘ 3121518
97
n2
A
ns
PR213 120
X6 A cs
CONTROL PRINT
FF A Jinc GROUP COUNTER
1 XP 14} 3 ,
REQ 1 . i} i
> =il CORE STOR, SELECY
INTERRUPT REQUEST
. s
NT S 8T 4. pBe)s BT ) BIT 2 (AN \
PR INTER PRINT CARR, CARR, CARR, READ
NOT SCAN CHANNEL SKip SPACE EMIT
READY ERROR INT, INT, T,
xP121 xP201 mihl XP201 Xp201 xr201
X10 SEMSE DEVICE
» xP!Oll
AEAD PRINT DISC 5 Reg. 1N
X1° S SOLAR CELLS —
0 PR1OY 7
iy A
e
#3010
CARR, WUSY BIT 3 xr3
. i PRINTER BUSY BIT 6
Lu T 6 QU BITI3 WUBITIS WU BIT S Luur’
SKiP SKIP LINE Ruw | ] ] svor MANUAL,
sTOP START SPACE SPACE |
xplol XP10) xP101 xP121 xP2 xXPio}




| 3 | h ] 5 | 6 | 7
' MOTOR ON SW — PRINT GATE
READY RUN PRINT
POWER LATCH LATCH BUFFER 0 0 MAGNET
oN O B BIT O e
LIGHT A A F 2 A
STOP LAT
STOP KEY LATCH A L_-—OR—# —{oR |—¢ xpP211 | |
m—— g
START KEY T__B__J—- R 2+ | or E—-& A A |I l " |
A — — —
XP121 XP121 XP121 15 Ll.-[
XP121 BBITIS AH. T+
FORMS CONTACT - PRINT
SEL
UBITS8 ——— xp221 op |macNeTs
DC RESET --1 READY
FoRrY < CPU_STOP LATCH PR STOP +— > ot 1 17-32
y BIT 9 —4 OR N LOAD RESET 2 33-48
A PR PR 113) 1132 3 49-64
X10 CONTROL BUFFER BUFFER  ADDR REG 4 65-80
_— xP121 N BIT ) 5 81-96
AREA 6 A PR CONTROL LOAD 6 97-112
16 PR SEL GRP 0
X6 I"'"'l XPi21 X7 REQ
= ]
132 4 130 7 P v 2 RUN 0 MAGNET
b M agu-srim CYCLE-STEAL A 13
EQUES
PRINT DISC CLOCK g CONTROL —
3 H |
DK . A - 1
131 X u h XP141 — . 7 |
x4 A 120
xP131
‘ xP131 A | PR SEL GRP 7
L DC RESET
DC RESET 'j -
CYC STL LVL 2 2 OR XPI41
PR A
X10 SENSE DEVICE 1 osu
>
APt XP131
AREA 6 e ! r
xP3 o, 10 13 { 1
PRINT DISC ol ” ':1_’:?; ____|' BIT 15 :,-I—'E—W SAR BITS FORCED
DATA DURING CS LVL 2
| APt 6
| o xP3T1
xP301 .
i X3l | LA » READ EMITTER
| | | [, DS¥ INTERRUPT PRINT
1 AP it 4 REQ SCAN
| | “ g8iTo 7 M LigHT
PRINT DISC 7 ::TA ".2;' ———-———EE onl BBITA !
PR DC_RESET
A T pC RESET
X10_READ 4 N L Xp201j
rL.. 0
ﬂ"! xP301
X10 SENSE RST 15 —
xP201 —
DATE |EC NUMBER| DATE |EC NUMBER| PRINTER WRITE OP
’ , AUG 65| L1SLBOE (READ EMITTER, PRINT)
RED | 22APR68 419675 DATE| APR 68 P/N | 2201254
TYPE | 1130
IBM XP501




l 3 l L ] S l 6 I 7
PR RUN LATCH (SEf PAGE XP501)
USE METER
N MANUAL SPACE DC RESET LATCH
CARR SPACE KEY LATCH
UBIT 14 SKIP STOP RESTORE LINE SPACE gt A —{ or
CARR STOP 'KEY —_— LATCH LATCH U BIT 15 LATCH T OR g m A 1132
-—1 3 N A UsE
n3z | nn A OR —{ OR XP101 ‘ ' METER
A A XP10}
A |OR X101 r xpP10}
, CPU_RUN A
N ' l
A N xP191
i =  INTERPOSER
XP101 > MAGNET
T SELECT
1 f . CARRIA
Xxio OR ysirTis SKIP START ¢ p  DRnIAGE
GNET
CONTROL berf) ___| LATOH ~ or SELECT
_AREAE |, i A
16 1A 1132
XP121 | OR 201 131
CARRIAGE CB 1 :_I o A XP20
e meser | XxP101 N A
RESTORE KEY xpion | | — L
XP101
INTERPOSER COMTACT — .
SPACE INTERRUPT ALLOW, xpiol oR
’ A
CARR BRUSH | = M D W Iu ]
2 CARRIAGE wJ — T
3 CHANNEL
] :
3 oR | CARR SKIP
6 A PASE B INTERRUPT
g Do ‘__'I" Il A AH T+
w lz peg  OR —'
18 xr201 S 1 H_
xP301
xPi 3 A 3 1A jOr
[ ‘
01
{11 T XxP301
g ML srusH | 81 °
15 e LF- . T:E]‘* INT
9 REQ
: 3 10 ¢ A ":?r' Wi CARR SKIP
4 n 4 xr201 ! INTERRUPT
L, m s | L L
P fere 8] - e
RS 9
15 7 _J o Ao
1 | xe321 ' :lT _AREA 6 _— 8 BIT 1 J L
AREA 6 1 x‘— X10 SENSE RST 1§ A DC RESET xrol
X10 SENSE DEY F3o! P20
DATE |ECNUMBER| DATE |EC NUMBER| PRINTER CONTROL OP
AUG 65| 415L80E (START, STOP, SPACE)
. 0CT 65| L15483A DATE| APR 68 | P/N | 2201255
\ ’ AUG 66| L19622 TYyee | 1130
RED 22APR6B| 419675
IBM XPS11




L SIGNAL NANE soorcz prve| vestromr | M - kg SCANS -
IBEEEEERN! 11 1 1 { i Tt il ) I8 1D ! IREBR B JEEEN J N SN ‘
1 | - RUN LATCH XP121ARY A-A1H2803 e " ’ »e e W T T PO SR +—
. + + ; +— M SEEESI LSty meapeTe
Y | 1 1 - ; B H LT T , "
| - | 1. . : ; * * ’
2 | + PRINT DISC CLOCK XP331AM3 A-A1J3D12 ] - i /e = 18 B ] | 188w - S -
' - ; " it 1 1 =
‘ i 1 : ' ‘ ' ! -
3 | + PRINT DISC CLOCK SS xP131804 A=A1J3011 mu , s ERSSENE muns SRS \muss B : I SEns! -
. i e ! - ! : : —
- : . i i 1 . + 4 i i 3 4
4 + PRINT DISC CODE XP331 A=A TAL - H . 4 l, 4 1 } %{ ; ++- 1 + ! s !
* )i + Y v M v A4 = T T oy ' ’
) : I i B —t . i —a + : - L B
5 | + mINTER CS REQ \ XPI3IAN2 A-A1H2BOM : i ; 1 ! i N T 8
. - . - A . ’ - T
6 | +reap BT INT XP201AU2 A-A1J2009 : i I : ; .
: f T -
- A ,
1 . 111 I o
1 P J: ‘i # ! - “' M
- - 3 y. 3 2
H T 1 1
+ PRINTER CS REQ. _ . ‘
5 | % cs ReQuesT XP131AN2 A-A1H2804 - 5
6 | +READ EMIT INT XP201AU2 A=A1J2009 , : ' C
7| - cs LevEL ) KNZ 1 1ASH A-A1H2807
8 | - PRINTER CS CONTROL XP131AP6 A-A1H2006 -+ -
; 1 : T +1T -
9 | - RESET PRINT BUFFER _ XPI3IAZ4 A-A1G2807 ' : !
10 | - LOAD PRINT BUFFER XP131AVk  AAIK2009
. _ : o
11 | + PRINT SELECT GROUP O XP14 1 8Dk  A-AID2B12 >
12 | + miNT SELECT GROUP 1 XPIL1BEY A-A102813 -
v | B -
13 | + PRINT SELECT GROUP 7 XPiblBLh A-A102809 - : - s
E
oatt |sc wumsen| sars |8c numas PRINTER WRITE TIMING
AUG=65| L15u8O E READ €M n._mm__
. . 22APRE8 | 419675 bATE /N 2201256
e
IBEM XP701




LOGIC PASE

TEST POINT

LvL

X10 CONTROL

DUIO! BDL

A-A16G2D10

X10 SENSE DEVICE

DU 101AYL

A=AIL3BI3

X10 SENSE, AREA 6
RESET BIT 15

XP201 BHA4

A-A1M2B02

2 | PRINTER CONTROL LOAD xP121 AD4 | A-A1G2009 | -
, rumes sl ey PR T I TIIIIIIIIIITIILiiiiTiila
3 LINE SPACE LATCH XP101 Avh | A-A103D10 | - 5[ bR -l Ay .- B e R SRR
A T T T R R R .
Bl E IR N TR g
L | CARRIAGE MWAGNET SELECT | XP101 BOA | A-AIF3DI2 | = —-——l ----- S : s L L—
o | canmince co i3t AR | LTOHEDC? | o |_|j: CoITLTTII oI : n L
...... DN NG AN
6 | CARRIAGE (B PULSE XP10} CM4 | A=AIG3DOM | + -
| D "| . "SRR 3 guumeai L llIILLLIToTTITIIIIITIITUIIL LT
7 SPACE INT ALLOW XP331 AP6 | A-A1B3BOS + . L R——————— . . . - D e e e e e e e
.............. 6,7-f-§9 - ----- e e ermaa e e
8 CARRIAGE SPACE INT XP201 AW2 | A-A1J2B0k + v ssedemn o ottt
""" LI ol TveMe STl LIIIITINIIIII I oY vof}ie =

11

SKIP START LATCH

XP101 AUM

A-A1D3B03

12 SKIP STOP LATCH XP101 AR4 | A-A1D3DOL - .-
13 | INTERPOSER MAG SELECT XP101 AZ4 | A-A1G3D11 | -
14 | INTERPOSER CONTACT XP331 AMI | A-A1E3DO9 | + sl

CARRIAGE BRUSH

PRI4I

ANY CARRIAGE CHANMEL

XP111 ASk

A-AIF3B02

CARRIAGE SKIP INT

XP201 AV2

A-A1J2809

P

. ————t
.-.v-A_‘4q-d"4‘0-
"-4—.4‘44-—0—;—’—4-4

P

Ty Illéﬁli:l

J’QQ—O—“-&'---.

T e S R
B T bt ot RN ORISR el S
-,.._._——_.-‘..¢-,.’,_._,<~_._....4<w...-. ..........

......................... e e ——e e s RSP e
e e e e e e e e e e 2k..-a~_*4‘...<>._-... o ea e e e e e e & ...... .sh

e e e
............. . . - [ T T o s e e e e = e e

iy P L
R T T A T Y i S I
e R TR SRR e i de NS S T s anth G e
L e e 4 - a4 + - b+ e—e T T
------- R e S - —— AQ-" “« .~ - -
. .- et e e e . ——be b . -..»...»*tl.
e e s e e e .. e e e de g e -
. P 4 .. . s 4 4 pr b e e 4+ et etd >+ o -
. - [N T R

-~ - 4 4

DI

P

- o

[ S

[P DR NS T T

. .***--‘A-W, g
Ll SN

e e s SRR I

et oo - - 499N BEAY < - f - - -

4+ -

[N R I T R

4 - b PR S Y
.-«...*H-,<4c..c

PO S I

SOSISNE rve [ ERERERES

R R

-—

I —d e e e ...—TJ—I—.. et -

- — e - hs —t e b J ‘et v

B T R " . —04"-0—4‘-‘-07-40‘<44‘ﬂ4‘44CQJCQ
e e . —— e e . . -+ 4+ 4+ - e —t . e 4 e s s G <+ v - -t e -
b - - - R T -+ - - # i ~.H»‘—~d—r~—1-¢-¢‘...’6 .|° .......

R Santn st manan iU e L
i
+ -

T e Pt

+ - 4 4 - PR
+—t + 4t ] R -~ -t
-+ J+ ,1 . PP D R e e e e e b SR BN S
+ L,<>—.—i» . + Al B T e IR NI A Sl i
. TL 4~ ' ++ 4 ¢ + v o b4 e e s c e b e e e e e e
4 -t 4 4. ¢ -y 4 R S Sy S R I I N ..
D r,'x it 11T N SRS EEOERE S -
PR i S0P 5 1 i a4 '.l_¢__x__.1-‘ ....... USRS

OATE | 1C NUMBER

PRINTER CONTROL TIMING

AUG 65 |L15k80

START, STOP, SPACE

AUG 66 (419622

OATE

r/n

2201257

-t ot ~d Y X

22APR68| L19675

Tves

1130

XP7Il




2 1 3 | & | 5 6 1 7
XRLO1
X10 FUNCTION DECODES
B POWERED OUTPUT BUSS
READ -
LAMP RD/PCH X10 READ OR PROG LD DATA/DSW
SCA i 4—* REG DATA BUSS
RPIT conp REG X10 SENSE DSW ASSEMBLY
RP121 GATES LOAD PUNCH DATA
REG et —cp |/0 INPYF BUSS
X10 START READ OR PROGLOAD COMPLEMENT B
DATA ’ N XR341
. XR351 XR37
‘ X10 START PUNCH » XR361 XR361
R
PUNCH c(E»Gw B
CHECK CONTROL
RPI4] XR321 4
RPIS] XR331 — _'l
RP161 ‘ ‘ |
: PUNCH
X10 WRITE MAGNETS
P e
TA GATE RPIS1 C
PUNCH DA RPI6I
U REGISTER X10 DECODES —p| RO/PCH
FUNCTION
CONTROL
PROGRAM LOAD > -
X10 CONTROL —» :g’;:
XR261
READ RD/PCH
EMITTER | READ EMITTER SCA TINING 0
-
RPI121
R pr—
“ru/:g:u / INTERRUFT 4> REQUEST INTERRUPT LEVEL O
cB XR301
. XR311 X281
RPI3] ‘ XR291 <> REQUEST INTERRUPT LEVEL &
3
- - - - —-= - - ) DATE |EC NUMBER | DATE | EC NUMBER CARD READ/PUNCH UKIT DATA
AUG=65 JL415480 E AND CONTROL DIAGRAM
: DATE | 3-25-65 | /N 2201258 :
Iy TYPE 1130 4
0 0
1 1

XRLO1




I 2 1 3 | b | 5 1 6 I 7
REC. COMP, BIT 12
m - .
Xi0 WRITE s
szcons AREA 2 ss l — .
SET X10 PCHy T A LOAD | PUNCH Al man
o1 X10 CONTRGL READY | [paTA T sp p G unCH
ou1o s 2 | X0 PUNCH PUNCH SS GATE xR211 A FF check
srp READY € WCT Busy | A 18—
U REC 15 n FF PUNCH DATA — — RPIAY
SRP PUNCH REG RESET T : H
) Yy | A
NCT READ - N : ; .
B ]
| \ « |
LOAD PUNCH SP LAST PUNCH < | . .
BIT 12 A P = i : :
L ]
3 ' % A '
- o ']
PUNCE CB2 S | i |
— WOTE: REFER TO TIMING | i b |
NOT PUNCH CHART (¢TR | & +TR 2) . BIT 11 N E,
xp251 SPD | 'sr "
TIME 1 TINE 2 AjoRy|S E ' p—
F i 55 | res compL sp 3 Al i 1 Ac:gc;
PUNCH CB1 XR311 R t -
PUNCH - |l 4 ‘ — — RPI61
PUNCH SRP | A ss ss 6T || ¢ NOT READ $Pp _
XR301 | 3o I A | or
XR301 SET XI0 PCH ss XR351
05C A pc RESET o I XR311 REG
REG. COMP. BIT
0BJECTIVES: READY READY ¢ RESET EG BIT 9 +2v 7'
= \ NOT BUSY SPD
(17 SET X10 PUNCH F.F. (X10 CONTROL) START A >
HOTOX AND ENERGJZE FEED CLUTCH IF NO CARD IN ponc sk | A | ss ANY BIT PUNCH ERROR
PUKCH STATION ¥ PUNCH INTERRUPT & ERROR SP, R o PUNCH ERROR A\ >
(2) START PUNCH ENERGIZE INCREMENTAL DRIVE — R 'Iaqsv P START nl«lrm XR311
XR 2
(3) REQUEST PUNCH INIERRUPT . INCREMENTAL CB-B . INCR, DRIVE B A — DSV 2
KPRO
) EXECUTE 1/0 WRITE FOMMAND . _
( START PUNCH | » o .- xa291 3
(5) LOAD DATA REC FROM IN BUS INC. DRIVE °
(6) PUNCH DATA & CHECK FOR ERRORS | ] MG. 8 PUNCH RESPONSE z
C
(7) TERMINATE PUNCHING WHEN BIT 12 = 1 Iw N PUNCH SRP x10 poncn | a - oS | &
Teamss or | R xRasl OR ‘
— — INT. LEV. O
. +12v M
NOT FEEL IATLK INCRENENTAL CB-A  INCR. DRIVE A SENSE DSW RESET 15 w291 >
we U UUUUUL — : . ] T
- FF NOT BUSY
Panee 1 ——\ / ¢ NOT WOTOR DELAY]| A @-START PUNCH INC. CRIVE NOT PRCG.LD P b
CARC IN PCH STA. — — M. A NCT swcx.m‘r A FF
S8 ] ] _
N R - — nT. Lev. & A >
1 NOT_PUNCH SS GATH XR251 SEKSE BSW
+ 3
™ M ) «l2v RESET 14 xRzl
e i ) DATE EC NUMBER cIR
=REG RESET Y PUNCH LAMP DARK CARD IN PCH STATION DATE EC NUMBER CARD REAT/PUIXH
REG COMP SP NOT MCTOR UELAY ————— A L AG-65| LISLEC E WRITE CPERATICH
Y READY ENERGIZE FEED CLUTCH oor & hisaesn DATE PN orrioes
~PUNCH INT CARD NOT IN PCH STA/ XR211 ~ - pror 170
& ERR SP. Y oI CLUTCK |KTLK SRP PUNCH — Fero co 1 2 224PREG LISCTS 2
NT XD PUKCH A ¥Rzl IBM XRSD1




L 2 1 3 | [ | 5 [ 6 1 7
X 10 READ
FUNCT 10N | .
DECODE READ SCA AREA 2
X10 CNTRL 12 jo P
RP111, 121
1 1 1. 1T 1 71
. B D et S
X10 READ T i
. A F 1 1 1 | i 4 |
Ala A bmre——e— e e e e e = A
ARER 2 A —-I SRP OR 12
SRP NOT BUSY & READY — - :
U REG. BIT 13 DATA ©
. FF A
XR241 XR241 + - — :
READ SS A 3
b 100 Us b @———J A JOR ]
X10 FEED - A XR3b1 i
Ay FF REG, COMP H !
] 3 A N }—@ : i
— - XR301 X311 SRP DR 9 |
READ EMITTER A
XR241 Tr F A DATA 11
SCA L —
SPD I A
Ll' TINE | TIME 2 " R
” ‘ m oR __". pSW 2
FF FF REG. RESET sP, A .
1) SET READ & FEED FF L -
2) START MOTOR & ENERGIZE FEED CLUTCH r—iH <] xro r—iH A | o NOT READ S SPD NPAD RESET
3) GATE DATA TO DATA RECISTER RD/PCH TINE 2
L) CHECK FOR ERROR ANC REQUEST INTERRUPT A ss READ INT, & ERROR SP. XR291
S) GATE DATA TO IN BUS 0sC A |
6) EMD OP AT END OF CARD | — READ RESP.  psy 0
XR311 A
ce-1 Iam = READY J._— -
READ EMITTER .__.JlL.lei_---------.Q_------.J-nL! oL_ . A \oT S & sy ]
. 3
cB-2 : 7L i AREA 2 LEVEL O
% " A
ey ' X10 SENSE Dsw 1T 19 xR291
+ CLOCK O TNy Iy B sy
- EMITTER N PR Vammm I N oR = STAR] MoTOR NOT_BUSY
_ X | EWD 0P o b
- ss r 100 US ——71—"1 A |ENeRoize Feep cLuten NOT PROG, LOAD A
07 _BLOCK END ‘ FF
[— L — NOTOR ON T 850 M5 DELAY xR _NOT_BLOCK END OPf
+ TRl ¢ | _
. TR2 I Q8 I xRk211 Th LEVEL &
X10 SENSE DSw BIT 14 A | yyog,
- REG RESET SP 1} :
4 . NOT FEED INTLK CLUTCH INTERLOCK
- REG TOMP SP Y K YV FEED CB 3 OR
- REG INT. & Q¢
ERROR SP. N Y -
: DATE | EC NUMBER | DATE | EC NUMLER CARD READ/PUNCH =
AUG-651 415480 E READ CPERATION
OCT 65| &15483A DATE [3-25-65 |P/N 2201269
22APR68 | 419675 TYPE 1130
]
IBM XRS 11




2 T 3 I . | 5 I 6 I 7
XR521
READY 1442 READY _';1
FL ";“ FEED
B 7 — 1 OR BLOCK B TO D/OP TRANS T ik‘iiﬁ" DR
R (TO KD101,- KG231) F UTCH
RR20] KT241 ’ X10 FEED MOTOR DELAY FL Efp ct A
CLUTCH INTLK ——J A RPI71 FEED
o D_PROG LD KEY A PROGF'F'D PROG LOAD FF OR [FEED OR PROG LD _—J CLUTCH
- GNET
CPU RESET COND xci A XR241 ] MA
CARD osc A - - XR2b1 —orkxr2n
FEED 1442 FEED CB-2 INHIBIT RUN TRGR 1
€82 A g RESET | TR 1A |y, KM201 (T0 KAl01) _
RP131 —T
PROG LD Xciul (To Ku3ll) i
NOT PROG LD A DR
OR HOTOR CLUTCH
A BusY Ta[r
' DOT OR DELAY START TRGR __l RPI71 HOTOR
(To KAIIY) XR261 . RELAY 8
CLOCK T708 KMZO01 L
ORIXR211
OR X10 READ ® READ OF PROG LD TO READ (XR201, 32!, 331)
X » ‘e
1/0 TO B SAMPLE XR241 ’ . ’ i g ’
pUI01 (10 xG121) FF -
NOT PROG LD XR241 e T N
A _ (PR BLOCK INT)
NOT INT DELAY SW GATE INT LVL (\(\ic LD BL L INTERRUPT
COUNT 0 KM201 READ RESP, =
READ RESP LVL 0 Al °F
Al FF 1 - TINING T7X7 ——] C
Jdxm301 L .
KM301
TIMING T4 A Xxr291
A
. — pr——
NOT READ RESPONSE LVL O
A END OP
N G
NOT BLOCK LAST INT ———{xRr28) NOT BUSY
READ/PUNCH DATA REGISTER (XR341, 351, 361) )]
XR281
12 1n 0 1 2 3 4 5 6 7 8 9
[LLLLL i
O0R X10 READ OR PROG LOAD
——pR381 £
) 1 2 3 l 4 8 9 10| n 12 | 13 % 15
i
DATE EC NUMBER DATE EC NUMBER CARD READ/PUNCH
S - TO 1/0 INPUT BUSS AUG-65| 4 15L80 € PROGKAM LOAD OPERATION
A 1/0 INPUT BUSS ASSEMBLY GATES (XR371 & 381) DATE |3 26-¢5 |P N 2201261 }X
—=1r
H TYPE 1130 ;
H ]
1
IBM XR521




L 2 | 3 | & | 5 1 6 ] 7
142 1131 ATTACHMENT
READY TO READ, —
PUNCH & PROG LD
A
NOT HOPPER EMPTY Il
A | LATCH DR
XR201 CARD IN READ STA READY MOTOR
L™ FL
CHIP STACKER START LATCH A RPI71
BOX FULL STOP START
CHIP FL A 850 MS| DELAY
BOX FULI;’ o A /ﬁ N START SW___ 1, - —{DELAY A
WTv___o__ NOT ERROR e NOT READY XR221 |
OR ¥ xR201
o Y - ~ X OR § xr211 MOTOR MOTOR
COVER A R2 XR211 RELAY
INTLK OR
R
+12V___0/A__.. XR201 NOT START
Aorm {DLE RELAYCONT (15 SECE.AYJ NoT_toLe[ ] MCTOR IDLE RESET
] J
STOP LATCH ___NOT BUSY- | MOTOR UP TO SPEED
1 A
oy STOP
] | = _
ERROR RESET READY A
START X201 FeEp —CPO STOP LATCH | -
INTLX XR541 ——— XR201 A | FEEC
LATCH N CLUTCH
FEED INTLK LATCH R
FEED CB~1 FEED CB-1 NS START — FEED CLUTCH
RPI31 | RPI7I
- NOT TO PUNCH A
]
FEED CBks FEED CB—h R ':E?L’K
RPI31 xR221 OR CLUTCH INTLK
v CARD FEED
n CLUTCH
‘ MAGNET
FEED CB-3 FESD CB-3 xR211 CARD IN R
RP131 mg STA XR211 | NOT FEED CLUTCH
H -
READ DATA COL 12 NOT DATA 12 CARD IN READ STA TO FEED CHECKS
READ LAMP =] N - Ok JANY READ LAMP DARK Al FL
i 1
s (12) 1 h TO FEED CHECKS —— —+ -
RPINI READ DATA COL 9 N NOT DATA 9 —
XR221 or | xra21 |LNOT CARD IN READ STA
FEED CB=2 FEED CB-2
RP131 ' '
FIRST CARD RUN-IN CYCLE (MOD 7)
0
1
1 24 s 124 MS 150 NS 160 MS
1
CARD FEED CB'S I IR 121 IR [s] N
START 1 1 0
| §
N
MOTOR 1 1
) }
DELAY la-850 s o \
T Treep coren | . - - - — — - — — —‘)— T - DATE |EC NUMBER | DATE | EC NUMBER CARD READ/PUNCH
o ) AG—65| 415480 E CONTROL CP (1ST CARD CYCLE)
CARD [N READ STATION ] b JUN 66 | 419613 DATE P/N 2201262
S Tvee 1130
READY | A
IBM XR531




2 T 3 )| 4 1 5 1 6 ] 7
14k2. 1131 RITACRAENT o
A STACKER Jam Sw Ok COVER | GFEN OB NC lakz 12V SURPLY T S LSIAC IR M :
e
= -
PUNCH PUNCH LANP GARK NPRC/RESET __.{W 231
LARP SCA ) .
RFIZ2! — TC PUNCH
- r
(CVER WOPPER 1 noTon ——) PuNCe STA CHECK
INTLK EMPTY SW sToP NPRO - LATCH FEED CB-3 — A
NC NC NPRO SW [ 1 1¢] MOTOR
V. aMl A M, ] N 2 N Al R L]
——
NOT BUSY ] ! ] -
NPRO/RESET ‘
- - ed OR
—lOR XR231
xe2i 1 feen cLutem
OR - MISS FEED
XR201 — NOT FEED CLUTCH —1 -
. A
—{a FEED CB-1 A
- 8
—A | Feeo - B
1 CLUTCH r—1 -
—1 A | ATcH NPRO/RESET — Jor —1
FEED CLUTCH *R231
AL R DATA ERROR | XR20'. 421 ERROR TG RUN  DSw
| . NOT HOPPER EMPTY 1 = MOPPER MISS FEED
™ NO CARD N READ STA A xk231
OR | xp21t : © 3 —
—1 R2 FEED CB-3 —
NPRO TO READ & PUNCH
ERROR RESET | B
On ]
| NPRGMESET TO FEED NPRO/RESET | oR
POJER ON RESET 26’ CHEC':‘ XR231
HOPPER EMPTY C
= LAST CAR NOT START A oR
. st 4, T0 bSw NOT BUSY XR201, 501 RESET READY TO RUN-IN
FEED CB-4 ‘
XR201
5 - BLOCK LAST -
CARD INT
R
st cARp—] * | xng) |07 LAST CARD § Al FF B
-
FEED CB=l S
EED [y NOT BLOCK INT TO uml l
D
XR501 ANY READ LAMP DARK — | = READ STA CHECK
‘ FEED CB-2 I )
CARD 4 850 1 2 & x10 1 2 LJe :
FEEC (8°S N—u——r’l—r‘—?m I—IL—J L5 LQ FEED ?‘J L LUl g L
] 1 . —
START s . NPRO/RESET —_— —
MOTOR Y T 1 ) xR231
DELAY N____—l 'J 1
FEED “______.l —
CLUTCH | ] t
CARD INM )Y .
READ STA 1= L | .
READY — | 7 )
BUSY (X110 FEED) N._—..l J.__..___.l ‘___.‘
DATE | EC NUMBER | CATE | EC NUMBER CARD READ/PUNCH (CNTRCL CP
MOPPER EnFTY v “_‘_‘I AJG-€5 | L1ougo € (NFRC, LAST LARD, FEED CK)
X y DATE Ten o A
r ] i 1 2201263 .
; LAST CARD TGR ) e <
& BLOCK LAST 0" J | I 3
1 CARD INT ( IBN. XRS4 1




z 3 1 o I 5 6 I ]
WL SIGNAL NMME SOURCE PAGE TEST POINT 0 1.56 HSEC 3.64 S 6.25 #s 12.5 rstc
t | +sre x10 muncH XR2k1862 A-BIF3009 | - 1
2 | +PuNcH CB-1 XR121AFhL A=-BIM3GOL n r'|
3 | -punch ce-2 XR121AH1 A-BIN3GO7 |l 7l
L | +INCR DRIVE CB-A XR121AHS A-BIN3G02 ]_l n
5 | -INCR DRIVE CB-B XR121AH9 A-BIN3J13 IR
6 | -punch ss2 XR301ASk A-BIK3B07 BE 1 [2 |
7 | +Punch srp XR261AD4 A-B1G4DO9 O 16
g | +srP BUSY XR261AEL A-B1J4BO2 I 1z
9 | +SRP RD/PCH TIMING 1 XR301AT2 A-BIM3810 | 6 [ ]2
10 | +SRP RD/PCH TIMING 2 XR301882 A-BIM30D09 J 9 l 20 J-g——l 20
11 | -REG COMPLEMENT SP ;:;“:g; 2:2:33}? Ao J\ 10
12 | -REG RESET SP XR311AR2 A-B1L300k N N o
13 | -PUNCH INT & ERROR SP XR311AG2 A-8113803 - '\ ' J\ 10
1 | -LOAD PUNCH DATA SP XR311AS2 A-BIL380B ' Nz
15 | -REGISTER NOT ZERO XR2918D4 A-BI1G2013 “-:1 Jw Lo
16 | +PUNCH RESPONSE XR291AY2 A-BIKLBO9 I 1
17 | +xio wITE DUI01BEY A-8163D11 SREERECEEELEES —l RS IS
18 | +LasT PuncH XR25 1 8M2 A-BIH3009 - 1 o U
19 | +PUNCH CHECK AMP BITS XR121 2:::3 | RS o e \T

20 | ~0SC A AR XR301ACK A<B154013 __.ﬂ...ﬂ.__-~ iii ,_” ”_.

DATE | EC NUMBER | DATE | EC NUMBER CARD READ/PUNCH

AUG-65 415480 E WRITE TIMING
22APR68 419675 DATE 1o/m 2201264
et | 1130
!BM_ XR701




GOOD DATA COLUMN ERROR COLUMN
VL SIGNAL NAME SOURCE PAGE TEST POINT ié 1 MILLISECOND Fodee—— 1 MILLISECOND —>

1 + READ EMITTER XR121AD7 asass | oo ] :::::::.1’:.::::::::‘:,::::::;:::t:tl;::*.;::"::::ﬂ Z‘.LLL.'.Zi11111;1111;;.11'.:,1‘".ilz::i:.':t’ -
) - SRP READ S§ XR3GIARK ABIK3BO3 |- ,_:.»;,p‘o?,?::,::::.|111112'.'.Ll.Ijiiliiiliililliii‘.I]T:i:_‘ .:_:._::::{IZL’.ZTIT:’.;L_"'.IZLLi‘."i'_.iji_'

3 + SRP RD/PCH TIMING 1 XR301AT2 A-BIN3B10 DS P il LMD AN e r--{5 e [ IR P R EEEEREEE

w1+ sue rospon TiminG 2 <R301852 R et a s FLarl CRNEEERES T Jeniiiiiiiiiete EEEES TEEEEEEtt FREE Rttt TTIiIIiIn

- 05C A AR e - - - : : C— o - e
5 -.05C PHASE A XR301ACH A-B16LD13 —1: - S i (e N ~ - - - I [ B et

— — ——— — G ——

6 - REG CONP SP v P ter I e ; TTINCIIITEN him ool tiiiIT I N N DN LIl

— fae e et + — -
-~ A=-BIL3DO4 — F**‘M_"MM**"#H* R "'*:K‘_‘*A"_mw"*"' e e = T ]

7 - REG RESET SP XR311AR2

e e . - ISR SRS Nt ..,-,._._.,_._._..-.._._._.,,._ S e B
8 - READ INT AND ERROR SP XR311AN2 ABI300] N TN jenpesssnsnssSSRSSRSSERRTEEELY i ——

9|  + Reap RESPONSE XR291AX2 e St e e et R RS . S

e . e

10 - REGISTER NOT ZERO XR2918D4 A-B1G2013 | —1 DI R e —d ey T L — e R esets SESEURSEERIEEEE
+ — , e e T T T T -
1 + READ ERROR XR291AZ2 A-piwiBol | e e B e e I SERREEES FEESEEEotatup e

+ + | U S - 4 I S P [ -
1 ! S :::1‘“ '
12 + X10 SENSE RESET 15 DUTTIAMS A-B1B2B12 —— b R S [ e e - T D S --._.,]tt ] - -

XR111 ) R /i — — —
XR121 A-sIn2 1 SORDEREE! SRR SEERESSE SRORSSEY i

0 + READ SCA BIT

s + H«L.._._.a—»__..._...a—o—T——*::f«._‘#.—«_- _,_.,_,v,-.,.,._--,_.,__-_._.-,-,‘_.,ﬁ',.--.--.-_4_‘,_ O
— e T T T L S SRR oo T IIIIIIIIII I
. o T T ¢ v

. - - JE S g PR

i _._._._.-ﬁ_:t_._._—v»‘.._-._.‘;‘A..« P s et -_._._..41‘_-._- e e e S e A e T T e e e e e o ]
—_— +

SUN — ———— . - = — . - e e v~ >

ety - + . — - e i e = = = ]

,__..._'-.—4—--._.-‘_._-,‘_.4_._4_._._.—..4_4. I e e e e = = = e = = =]
.,_._A._.—-»-o—»_..a‘_._.*_.__..—},—_ - - e e ey e = 2 - .- - -
- ———— . - - - - P e e - s e e - ——— ke = - . - - - - —
- - . b - - -_--_.__.‘.-__.__._.,_44._..._'__.'-__ - - - - - —

——— et et - R i i - - ..--.--.-<-..-.4_..;ﬂ..4_._._~-.5...._-_.~_»---‘..---.-._-nq-
- . ———t S PSRRI St s A -4-...*‘..-....‘,<._.“-;A_— - . e e e e e = = ]

g — - DEBUESRPE Se S

b 44

e e e

1 [PURUSF SRR D SR - ———— b —— ——— - e -t

% + + e e = g g e e e e e : -
‘ ; DD R e _4_‘._*_43_.._‘_4—‘—‘—.*. o e e - e e = i e e e DU
- ; e s e = e e S S DD U S R e e e = =
et S PGS SIS e e e e e S T e e e e A 22 ]
—t — b - + S e e e N IR ERESE e e I e S
-—~_‘_._.—.——L~F-0.4—._‘__4_4—|4—0——~.._.—4_._4_‘ D S e S R -~ - e e e 4 e e = = =
i et * *
L]

DATE |8C NUMBER | DATE | EC NUMBER CARD READ/PUNCH READ AND

AUG-69  L15LBO E PROGRAM LOAD TIMING

22APRES 419675 DATE P/N 2201265

7R 1130

IEM XR711




~
-
w
-
L
—
w
-
o
-
-~

XR721

- P~y W X

RUN 1IN e FEED >t ~ 1DLE ST0P ———
L SIGNAL MAME SOURCE PAGE TESY POINT pat——————— 850 MSEC———————Pf m"nst'c | - 124 ms 152 ms 162 mS | 33 MsEC 108 MsEC ’l 15 SEC
« : : : : w 1 N ' Y
v |+ FEED CB-) XRU21AF2 A-BIN3B09 . ' ' :‘/ Mn: :
‘ . v Y T T T T
. ' ] [}
2 + FEED (8-2 XRI21AF6 A-8103012 "l ! ! ! ! n
. — : T
) ]
3 + FEED CB-) XR121AH3 A-pIN38I2 h : ' L n
- " T
[} ] .
" - FEED (oL , XR121AH7 A-BIN3B13 _ : _ ! ; Hi
: : . . T T
5 + READ EMITTER | wmi2mo7 A-B1K3808 R LT - ’ I
6 + START SRP XR201ASY A-8183.02 ] 13
7 + SRP MOTOR XR21IASY A-B183006 I 6 ' lls
8 + SRP WOTOR DELAY XR211AXY A-B1§3D10 | Iz
9 + SAP FEED CLUTCH XR211AVH A-5183808 8] 12 12 la
10 + CARD IN READ STA XR221AVY A-81c4o09 ] 2]
] + SRP READY PWR XR201BAY A-B183013° jﬁ
13 + x10 FEED F MR2Y1BA2 A-81F3809 . . o | . r e
14 + SRP BUSY XR261AEY A-B1J4B02 - : B 12
s = IDLE RELAY CONTACT XR111AT6 A-BIA3DIO — : [
11 + CARD IN PCH STA XR221AWY A-81CLDO6 - ‘ : ' |
17 +SRP FEED INTLK - XR221AVY A-81m3G13 —_— — S 'I _ | L __nh ‘ L
DATE | EC NUMBER | DATE | EC NUMBLR CARD READ [ PUNCH
s AUG-65| 415480 E CONTROL_T)IUNG
DATE |3-2645 |* N 2201266 {x
. N l
B Yot
. 113¢c 7
2
IBM, XR721 .




2 1 3 | [ | 5 6 ] 7
READ DATA E_.
500 US) pT READER S5 READ BUFFER
FRON PAPER —MP— ss * RESET PT READER BUFFER . 2
. ss N\ 2] e PT DATA BITS O
TAPE READER XT301 ) g
XT7301 X321 (1,2,3,4,5,6.7)
- | 4 SET PT READ BUFFER L — »x*ran. xmi
CONT  CHAN  BITS ss l Cﬁﬁ"‘_WLEIl — RN VY 35T I P
cANE B 0 | 1. o
6 74 xT301 ’ ENTRY
: : ; 1 X10 READ
4 3 5 A OR XT301
2 2 6 3 _
1 1 7 P XT301 X7301 XT7301 P  § 2/ CONTACTS B (4.2.1) g 170 BIT 12
< 1€ << (13,14,15)
PT PROG 1/0 BIT 12 (13.14,15) XT101
LOAD .1 '
| GATE_PT_CONTACT COHMMON IR N READER READY Os Lp - | o0 LD BUFFER PT DATA BIT 0
AND DRIVE READER CLUTCH PROG LOAD KEY A -l | A L {a | rF (1,2.3)
‘ ' e—}— CHAMNEL 5 FF - - 4 l i — BINARY RESET L
. PROG LD BUFFERS
PT READER 0SC TRIGGER - . OR ALY ss 1|_'—
A XT101 :
osc R {31 ,I PROG LD MPFFER
- — PT DATA BIT 8
- - PT_PROG — ss FEER ¥ Bid (9.10,11)
: xT211 < LOAD 2 A -
-jl-J; xT331 P > XT101 N
L2
4 PT CONTROL ’ B - ""l oRf y1121
. £~ OC RESET IAR
~ ol I | '—_[“j ——{ %] 1 Jor] xrion
- o xcikl kU311 — -
'ﬂ I OR} xT331
[ - o]
L g - LLELLINT BT
READER READ ) ) X10 SENSE I1LSW A PT ILSV 8IT O
Y —
PT STATUS SUSY
INHIBIT PT RESPOMSE X40 CONTROL A l I _—] = of
- A | e AREA 3 Al FF A PT 05w 8175 &.5
XT301 _| (BUSY & NOT READY)
L m T xT301
- Jor f xr100 .* T' PT DSW BIT §
o ] 3 GATE CHAN 5 X301 M~ | (NOT READY)
) - L xT301
INTERRUPT REQ
- ) . i3 < VL &
BLOCK CHAN S X10 SEWSE RESET 15 oR k PT ROR RESP xciHl .
; l‘i i 1A xT301 TR i (x| PT DSV BIT 1
l-l K40 SENEE BEVICE e (READER SERVICE)
p— — - - x
A — - 4 1 d | T301
, orl xT3n ORI xT301
AR ON RESET el :
OC RESET ¢ ‘ ‘ DATE | EC NUMBER | DATE EC NUMBER PAPER TAPE READ &
8 BIT 1. ! o_a'l_ ml !“ J AUG-65] 415480 E PROGRAM LOAD OPS
m 0CT 65 | 4154B3A DATE e | 2201268
_JAN 66] 415726 Tyre 1130
FEB 66| 419603 "
2Aree8] 415675 IBM | «xrs01




2 | 3 & 5 3 | 7
—9-
A
BUSY A B (4
T6 PR ] Fr Al FF al FF FF
X10 WRITE A , h .__"L-
AREA 3 -9 5 L - L L -
XT201
o A 'l A |
X723} XT231 ' XT231 XT231 i
!
P.T. 0SC .
i
DRIVE {
TRIGGER '
e LY i
i 7 DRIVE PT
A PUNCH CLUTCH —
XT231 X1201
PT READY
. PUNCH BUFFER
DATI AL er C
xT211
——
Jl n'r PT DSW BIT 7
A PUNCH NOT
¢ —e— READY
XT201
PUNCH RESPONSE
44 FF PT DSW BIT 3 D
r A (PUNCH SERVICE)
- - ‘-——
B BIT 3 AR - xT201
_g._lﬂ
XT201 ] PT DSW BITS, 6,7
X10 SENSE >— A [— (PUNCH BUSY AND NOT READY) v
RST BIT 15 A L { | m
X10 SENSE XT201
DEVICE XT301
INTERRUPT REQ
OR j— LEVEL &
XC1k E
—
X16 SENSE 1LSW A= PT ILSW BIT O
INT LvL b
XT201
DATE |EC NUMBER | DATE | EC NUMBER PAPER TAPE
NOTE: DC RESET IS ON ALL FLIPFLOPS AUC 65 | b15480E WRITE OP
OCT 65 | LISLB3A DATE PN 2201269
NOV 65 | L1SLOLA et
JAN 66 | 415726 XT611
228PR68| 419675 m“




b | | 5 | 6 | 7

A-B1

SIGNAL NAME

LOG!C PAGE

TEST POINT

LvL

—— TIME VARIABLE

0-8 s |
8.6 MS

READER 0SC. TGR.

XT331AG2

H7B09

X10 CONTROL {NSTRUCTION

READER BUSY TGR.

XT301BD6

F6007

CONTROL TGR.

XT331AM2

H7804

8.6 MS 8.6 MS

4.5 MS I L.1 MS

DRIVE READER CLUTCH
GATE CONTACTS

XT33i

w
—
- o

TAPE MOTION

READER SS

XT301BBL

G6BO7

i L [ l

8 MS (APPROX)

RESET READ BUFFER

XT301BP2

H6DO7

SET READ BUFFER

XT3018K2

H6BO3

READ RESPONSE TGR

X7301BE2

F6B09

X10 SENSE DSW INSTRUCTION

e

e g P b T
1_...-.--4_&-___.~‘.__f..—m-~—q- + - <4 - e

PSSR S -3 N SRS ST
IS SEREE B8 B oI

12 X10 READ INSTRUCTION DI MR ST § SIS
4 ——————
1 COLUMN (1 WORD) PSS BEERRESSRE SIS SISO DS e i § r
13 TO B REGISTER + —t $ . + P
v .t e - - + e imim et e+ e e e A - v+ - e at e A = = m i < e s = m mee e e e e e e em e e 4
FUN S, N | A e e e eie e e~ e e e e .-,.--‘,--.~+~4A ........... et 4 m e e e e = e e =
Il SEEBECWTIENDS BRBSERDERNEE SENBEERE SIS S SR A ILLIITIToTIITII LIl

>—0—0-~—~—~“—‘~-—»~—'—~—J~v‘<o*d‘—bﬁ—-’w‘M#—‘ﬂ ey 0%4‘*‘-—‘4—‘*—‘—"——--—&nfv-—.-*-‘4-——0-‘—4—4*‘4—-‘-““{4‘-’-00"«4-40-—9—«<"-"v-‘~'>"---
L e T _4»_..*~<q..._¢,+4—{-~-—*_‘_‘*4‘_.. R 14-- B T i e e S ’-*,_“- - e e
B e T e e o e -+ . “--.-HV-+—M~‘-¢A._—..--.4-.-<<-.<‘_..<,_«--4.4_._.ﬂ‘_~-->—.._._.—.~._;-._._.-.--—.~-*-~.-<

— -

4+ 4

4

.
-
L
-

~—+ +

et 4 e} 4 ——

+ T

. e

[N - = —-—— - —_— -

-+ ¢ -
| .4*41.‘-~+4dl44+¢¢*+4._~‘.,-*~~.4,-.4, e e e
e i b & e D U i U G U UIPUIULS S UG UGS U NS | ~ —— . JPUS

Nl g S e o D e S s amm——

vz —4 + ~+
U S . PUDGEI S TIPS PSS e e e
N S e S e B e AL EE e i i g ea e -
- - - ‘- —— PGSO U N 4 et 4 e eh s e e 4 e = s e e e—e k- > = 4 = s e e—m o=
- — .

e et e e S

S

——— ——— =t 4 e b et aeimia e 4w e e e e = = e = e e = e~ =

et -y At bt e e+ e % - e = 4+ v W = el e e e -

3 TMSIEU5110IS»4L£SS—JHAu~100—U$J

- ——t e+ ._4-‘-“..-¢‘_--“.4._¢ .................... —_— e . . -
U U D UIGENESUSUPUIPGEIPSPEIS P SSSSSOSS RSP S

- — ... e—e ’ - + e b 4 e - e @ - e -

B e e e i Smenan e e nestsi i i [
D G S G DS SO SN

e e e e it . e et s et e m < a e e e e e Ae > o > - =

U WU S D D T e e i i i
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