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Tf.O 

T ti 0 

T ii 0 
llO 

T ... 0 

T" 00 BR 

T f. GO BR 
llO 

llO 

llO 

T f. 0 

T f. 0 
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T f. 0 

T tl 0 

·, T .. O 

T ti 0 

T ti 0 

T f. ii 
T ti 0 

Ttf 0 

T f. 0 

·-· - ·:···'. ··~:,..:.:_,_...,.._- -· 

_: 

IA 

llO 

P.1 1,._I 

llO 

llO 

Ill 

F-1 1#01 

F-1 1111-1 H 

F-1 IAool IR 

F•1 IN'-1 

F•1 IAool 

F-1/F-1 1Aoo1 

F•I IA-I 

F-1 ,,...1 

F-1 IA-1 

F-1 ,,...1 
F•I IAl-1 

F-1 UP-i 

,., '"'"' ... , ....... 
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£2 

llO 

11S 

llO 

NO 

tlO 

tlO 

tlO 

tlO 

Ml 
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6 

' 

. \ ' 

llO . 

•IW 
llO 

1111 

llO 

Ill 

tlO 

Ill 

llO 

llO . 

'. tlO 

Ill 

NO 

Ill 

Ill 

llO 

llO 

Ill 

llO ., 
llO 

llO 

NO 

llO 

. .._____ . 

liA ll · EC NUMIEI DATE 

. 1t1si.80D 

I 
\ __ j· 

IC NllMIEI 

:_~. 

7 

\ ........ , ... --: .. 

"' :x: ,..., ,..., 
-t 

1131 .U.'STllUCTION 

CYCLE PAT!ERNS 

DATE S•2lt-65 PIN 

"" 
Z20llt2 

1131 

, -AA60 I 

I 
'-._..../ 

B 

c 

0 

E 

. .. ·· 

':. ,· 

····: .. ·· . 

/" 

.i I 

._\.._./ 

i 
!. 

·:." 

' I 



_) 

) 
' 
\' / ·. 

'_) 

\ 

) 

}. 

\ 
) 

)· 

\ 

·'<: 

} 

_j ' . ' 

.):. 

)' 

).· 
·_/ 

), __ , 

) :. 
-- _., ' 

_J: 
\ 
/ 

__) 

) 

\. 

) 

) 

\ 

_) 

) 

\ 

\ 
_/ 

._) 

) 

) 

) 

_) 

\ 
._) 

) 

) 

'· ·l' 
' 

.;: 

.. 

. ~ 

... ~ ... .r 
;.... 

.~ 
· ... 

"° ' 
. ·.,.,, ~- : .. , .. 

.. ·-

II\ 

·:;- .. 

-.. 
., 

'. 

f: ~ 

... ~ 

"' 

N 

: .-... 

·., 

· ... :·.· .·· 

·.· .. · 

. , 

11 

CD 
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DC SET 
D0~7 • I 
IW2JI 

T7 

. ~ .... . ... "..... . . ... ··""'• •. ..~. ~ ... 

STARTl•U1t . 

CCC COUNT 
ZERO 

u . 

I-1 CYCLE 
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SET 1-1 

F·F 

KDIOI 
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2) SAVE ACCUMULATQA. . . 
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Llli\D STATUS . . . 
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11 tS USEll TO !!ALT l'RllCESSDll, NO f: .CYCLES 
EHT£RED. . 

... 

i 
I r ·. 

·.I 
I 
l 

· .. i } .. '· . . 
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CONTROL 
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AlllTHl£TIC 
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w 
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1lD TO SH I rT un .(M631 ) 
GA SHIFT llUlHT (AA63,2) 
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llllANCH Oii SKIP ON CCIHDITlfN (M652) 
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/MPV"""' 'tES I SET 
CCC TO 16 I T5 

KG221 

L 
-
SET 'OP> YU · .. , CCC TO 18 

KG221 

SET 
T5 l CCC TO I 

KG22 I 

GO TO EFFECTIVE ADDRESS 
CYCLE SEQUENCE 
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I II CYCLE I . 
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L SH££T·z J ---- . 

FORMAT 

0 
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I 

I 

CG 

TAG HOD 8 

00 . 
NOT 
00 . 
00 0 . 

00 I 

NOT 
OD 0 
NOT 
00 I 

,., HOT SHIFT INSTR, 

u. Q "' EFFECTIVE ADDRESS 
. CYCLE SEQUENCE SHEET It 

['ENm'Ho'X, 
F~l TAG•OO I 

: AOD TO STOA .1 
I. M66J I 
L- ~'!!~.LJ 
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,., I' D ISPLACEHENT ' I ND£X REG CONTENTS 

r .,,. 
ADDRESS 
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RESET 
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STOkAGE 
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SENSE 
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TRANSFER 
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TRANSFER 
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DNlll 
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EFFECTIVE ADDRESS 

CYCLE SEQUENCE 
(M60 I , SHEET It) 
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: :.-~· ~: 

.· .• I. • PLACE AbOaE~S WOllD oi A NO ·:'._ . '. / 
• WORD 1~$-TRUCT~Oil I~ ACCUMU~~Oli~ 

2. SEE KDll INSTii. FOii 12 CVcu:: 
. ON MDI ADD TO STO~E OP, 
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';\: KU301 -i;a!•t.._.. ____ _, 
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, .... ~ . .;:-··~. 
... ,,;__.i.._...., . ~·.·;;.:: 
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INDEX REG, 

KU]OI 

(APl'IUJlt)<T~~-
STORAGE-8 

SENSE AMP 
SET 

EXT T 

, ..• ,. 

'· ·~ 
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., 

TRANSFER 
B-D 

KG2Jl 

···r--...... --... . ~· 
TJ 

... ·; ~-

T4 
5" '•f 

''·;: 

SET 
ARITH. CNTRLI 

KT20l 

PERFORM 
ADD 

CYCLES 

. "'' ·· GO llACK . T!l 
.':. Ef'FECTIVE ADDRESS 
.t'·i:YCLE SEQUENCE · 

·:'·\ (AA(,01; SHEET Ii) 
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• INHIBIT M·REG, 

OUTPUT DUR ING 
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· GATES 1', 15 . 

ADD INDEX llEG, 
TO ACCUMULATOR, 

··,. 

·:.:"·' 

. .,. 
·--~--

·-.:. 

.... 
::::•: 

-·· 

·. '·' 

!.•: ...... :. ;. . . ~":..·-· ' .• '. ~ .. _.__ ... .,.;, . 

Q "' 
·SHEET 6 

.. 

OBJ~CTI VES:. 
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FORCED BRMJCll MD STQi,E I CTR INUll~ECT SHEET 1 "' ... ,;:;1-.... UN ... 
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ON 
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YES 
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Y.ES 

YES 

INTERRUPT 
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OBJECTIVE: 

TO SERVICE AN INTERRUPT REClUEST BY FORCING A BSI 
INSTRUCTION WHIC.H 'ollLL: a. BRANCH TO THE 
INTERRUPT SUBROUTINE FOA THE APPROPRIATE LEVEL, 
b. STORE THE I CTR TO FERKIT A RETURN TO THE HAIN 
L I NE . PROGRAM, 
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NOTE THAT 
INTERRUPT 
OCCURS ONLY 
AT THE END OF 
A COKPLETE 
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. tlEllORY 
MCIOI 

1~~ 

J. I ... ~' 
'· \ 

.--'/ I I 
YH 

......__ 
fll\I .OEQl 

·sttrfT CTR. 

·fl 
IGJU 

.\--

.SET · 
·uo-a REG 

Tl l · 
KH2111 

I I t'' 

) . TRAHSFf:R · 

·~D TZ 
. KG2]1 

TRA.~SFER I ,. 

1~1 1.11--..-A -:.~ 
TJ 

>-) . . 

) I J I £ND ·op . I 
. T7 

l . KU221 
LJ 

/ 
~ 

) 

)· 

iB.ll 'l iJ 

I CIEi I u I Q I w 
OP.CODE 00001 

EXECUTE I /0 
..... 

OIJECTll(U: N 
I CYCLES '° § .cc: I. PLACE THE CONTROL WCJRil INTO U REG FDR DECODE -< SEC 

0 Cl z :c AA601 . 2. IF THE FUNCTION IS INITIALIZE READ OR WRll'E, '· .. ... ' .... 
Q -THE DATA ADDRESS IS TRANSFERED TO THE CYCLE 0 

STEAL ADDRESS REGISTER (E-2 CYCLE) .... It! 
~a 

ENTER If THE FUNCTION IS READ DR WRITE, SELECT THE ... J, >< 
E-1 CYCLE ADDRESS OF ThE DATA (E-2 CYCLE) AND TRANSFIR ... :.· TO 

THE FIRST CHARACTER, (£.) CYl:LE) · Ill KD II -"· IF TH~ FUNCTION IS SENSE; THE 8 8 IN aus• IS 
'el SAllPLED AND TRANSFERED TD THE ACCUllULATOR. • .1 SET DOUBLE (i:-z CYCLE) :( 
::> TO FREC. ODD z 

ADDRESS lil 
DNIOI 

... :c 
Q 

TRANSFER 
A-H 

= .. ,~ TO :( ~ ... 
KG2ll ::> if. ..:r 

SELECT z - !!.' 
" ... ..:r EA+ I ... 

FORCE .. ,~ .. 
DFW ODD c 

-~ TO Q ADDR SAR IS 
KUJOI 

TAG OR ADDR 2EA FUNCT llODIFIER 

Io 1s lo · If 15 1I1 1s I .... , .. (A .., .. - EA+I --+I 
n LST~~B I I . ~ C.ONTllDL WCNID CYCLE 

(EVEN) (ODD) 
i 

T.RANSFER 

TZ 
8-D·· 

KC:? I r "-WORD TO 
U REG 

TRANSFER FOR 
DECODE. 

n I I ~ YES / XID ........ HO 

TRANSFER 

T6 
A-uJ 

YES/ XIO ...... HD 
KG231 

DECR. 0£CR. 

/x10"'-... SHIFT CTll SHIFT en 
Tl 

KG221 

r J l ™Mm MTA ADDR 

l ... TO CYCLE 
T2 STOii-i STEAL ADDR 

n REGISTER 

I ~ ·. ~ fi ENTER 
. Tl·T6 B ADDR REG CS TO E-2 CYCLE TRAMS FEii 

TRANSFER 
KOii i T2 D D . CDh'TENTS 

y~ 
KG2)1 Of EA 

l I TD ACCUll, 

RESET 
DOUBLE PREC 

CJ 
TRANS FU 

TO ODD ADDR 
TJ D •A KU301 

DHIU 
-- " .. 

NO 
NO 

~ ' ./ 

I I 
ENTER 

E-3 CYCLE 

TO 
KDlll 

TRAHSFER r ™""" STATUI 
A-H 

WORD TD ACCUH .TO 
KG21 I 

JI I } OECR. SET 1/0 
SHIFT ClR., SET 8 REG TAAllSFEll 

n DATA 

I I T2 I STOR--·""8 I I Tl. 
KG221 

~ I ' 
' ' B REG ·1 · ~tlCTIO.:> REAQ .. 1 I STORAGE 

WRITE o-.. 
CYCLE Tl-T6 j ouT ~us 

RBlOI 
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II\ I 
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ff\I· 
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N 

•.· 

= u Q ..... 

DP CODE 00010 SHIFT LEFT SHEET 

I i 
TRANSFER 

" l"'"t=J CCC 
KT]OI 

I 

r17"c~E-1 
I SEE 0 .lAf.OI ·1 
LS~E~ ~ J 

TRANSFER 

KG231 "Lj' 
YES 

LOAD 
TS CCC•I 

KG22 I 

ENTER 
IX CYCLE 

KDIOI 

r-
SET IX 

TO I ADDA. F,f, 

J(U301 

SELECT 
TO I INDEX REG 

KU301 

Tl r RESET CCC 

KG221 

I 
1a-o) 

~ .... ,., " ~ 

TRANSFER 
n I e10-1s -

.. m. 
1\1,.)\11 

SET 

T3 
I SHIFT CTRL 

KTl21 

=r 
I . PREVENT 

CLOCK ADV. 
TO "TO" 

KMOI 

} 
} 

-

OBJECTIVES: 
I. BIT 8•0 (SLA OP) 

SHIFT THE ACCUH LEfT THE NO. OF POSITIONS INDICATED 
BY THE SHIFT CTR (CCC). BIT LEAVING AO SHIFTS INTO 
THE CARRY TAG, 

2. BIT 9•1, TAG ~00 (SLC OP) 
SHIFT THE ACCUH LEFT THE NO, OF POSITIONS INDICATED 
BY THE CCC, TERM'INATE SlllFT If ONE IS fOUND IN AO, 
SET. CARRY TRG ON, AND PLACE REMA I HOER OF CCC COUNT 
IN SELECTED INDEX REG. 

3. BIT 8•1 
SHIFT THE ACCUH AND THE q REG AS A 32 BIT DOUBLE PRECISION 
WORD; 

4. ALL SHIFT OPS ARE SHORT FORHAT (f•O) ·ONLY. 

IHHIBIT K REG OUTl'IJT 
OUR I NG IX CVCL£ 

OOT ON 
STOR. ADOR, 
GATES 14, 15 

TAG 

00 

01 

10 . 

II 

CCC SHIFT CNT 

DISPLACEHENT 

INDEX I ·-INDEX 2 

INDEX 3 

} , ... ""' """ ,INTO CYCLE trllL CTll 

} 
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OP CODE 00010 SHIFT LEFT 

SHIFT LEFT AHO COUNT ACC 

T7 

TO 

Tl 

T2 

TZ 

RESET 
SHlft CTl\L. 

KTl21 

INHIBIT 
RESET 

X .'ADDI\ 
l\UJOl 

ENTE0R 
E-1 CYCLE 

KOi II 

TRANSFER 
A-u 
llESET A 

KG231 

$£1' 
WRY F.F. 

l\SIOI 

"~·: 1 

TkANSF<.R 

n 1 A---8fH5 
·KG241. 

8-STORAG 

RESET CCC 
T6 I KBIOI 

rJ 

T7 

TRANSFER 
.U-A 

KG2Jl 

ENO OP 

KG22 l 

T) 

T3 

RESET 
BB-15 
KU31 I 

RESET 
CARRY F. F. 

KU}ll 

TRANSFER REllAINDER 
CF SHIFT COUNT INTO 
BITS 10-15 OF INDEX 
REG 

0 

SHI FT LEFT 
A ~ Q 

KT3ll 

SET 
1215•0 

RQli'I 

YES 

0 

DECREllEHT 
CCC 

KG221 

RESET 
SHIFT CTRL 

KTl21 

0 

NO 

SHIFT LEFT 
A 

KT311 

SET 
Al5•0 
llHOI 

SET 
CAllRY Ff 

:mot 

SHIFT 
L£FT A 'Q 

KT] II 

SET 
Q15 • 0 

111!111 

SHIFT LEFT 

SHIFT 
SAllPl.ES 

T4 
TS 
T6 
T7 

DECP.El'l:NT 
CCC 

l\G221 

w 

SHEET 2 

0 

0 

NO 

llUET 
CARRY FF, 

KSIOI 

SHIFT 
LEFT A 

llT311 

SET 
AIS • 0 

KT2<;1 

~ • I 
:> z 
~ 

... c 
0 

::.1--.! ~ 
0 -::: 

.. .. 
c 
0 

ilg ,~ i? I 
u - -... ~ "' 

= c .. "' "' ... 
:s 

SHIFT 
$Al4PLES 

T4 
T5 
T6 
T7 

t'I\ 

'° < 
< 

:!" a 
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·f 
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OP CODE 0~011 SHIFT RIGHT 
N' 

i·. 

... 

YES 

I I ~ 
'° 

f1lc~1-1 
. I HE AA601 I 
L-S~!_l_ J 

TIAliSfP I 
u-A 

KGlJI 

-~ 

. ,-"'""' ~· 8 -ccc ccc •I 
TJ I 10-1s . ·rs . KG1io1 

· KT)OI 

"'I f 

.... 1 • 

....... 

"" 

N 

~NTER 
TO IX CYCLI 

KDIOI r---· 

... I} IX ADDR TGR . llMlllT K REG DUTIUT 
TO I DURING IX CYCLI 

KU30l 

"'"' I} I INDEX REG. DOT ON ITOllAGI ADDHH GATll lit, 15 KU)OI 

I I 
RESET 

Tl I CCC 
. r.GUI 

APPllllX) T2 I noa-e 
(1-D) -

·TRANSFER 

T3 
8 i"O-"if cc c 

KT301 

.. 
. sn. 

T~I. SHI FT CTRL.. 

kTIZI =r 
l'tlEVrNT 

.· I CLOCK ADV . 
to ·ro· 

KAIOI 

} "" ""' ,.,., INTO CYCLI 
CONTROL CTR, 

RESET 
SHI FT CTRL. 

KTl21 

TRANSFER 
A-Q 

KT311 

RESET 
CCC 
KTl21 

YES 

•, 

OllJECTpH: 
I. 11 11·o 

SHIFT THI ACCUK RIGHT THE NO. 
OF PLACES INDICATED IY TllE SHI" 
CTR. 

J. lllT8•111T9-0 

), 

Sit I FT TllE ACCUK AND ll UG. 
(AS A .J2 91T WORD) RllltT THE 
NO. OF PLACES INDICATED IY THE 
SHIFT CTR, THE BALUE OF AO WILL 
Bl INS(ATlD .IN ALL vACATED POS. 

BIT &ol 11.l 9•1 
kOTATl THE ACCIJK AHD Q REG. 
(AS A )a llT llOMD) RIGllJ, ll15 
WILL Tll.4NSfER 10 AO. 

. 11\ESET 
SlllFT CTRL. 

ltTl21 

.IND ·op 

KG221 

NO 

SHIFT PT. 
A . ~ Q 

KT301 

SET 

.. : .. :.> 

Ao• I OR 0 
KT301 

SHIFT llT. 
A. &. Cl 

KT301 

TRANSfEI\ 
Ql)9"AO 

KT)OI 

'f>:•.'1'" 

~E.HENT cc 
221 

.... ~ .......... •···· ..... ~ ·~· ......... -· .~ ,, -. ... ........ ,. 

w 

;.·.: 

SHIFT RT. 
A . ; 

KTJll 

SET 
Ao • 0 

KT)OI 

•·. 

f' . - .... _ ... ., 
<CC-0 ... N 

'l51.1-~ = 
0 -N 
N 

N 
rt\ 

'° •.I ct 
l ct 
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a: t :: 
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0 - ,II\ 
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SHIFT 
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T6 
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. I 
·.·1 

. , .;:. i. •",;',: 

. . I . 
. I 
I 
I . 

l ·. 
I 

. I ' 
i 

~1·· 

·:·: \; 
I 

·r 

,;·.:··.· 

cC Ol(..Of'\N, 



,.... 

"° 

'. 

.Jr. 

ii 

"' 
j 

··•N 

i 

T7 

:~ ·. 

T7 
" 

•• 

l'AEVfNT · 
CL'eCK ADV. 

IW21 I · 

:I ' 

·:.(· 

lllO I "' I c I .... 

OP CODE 00100 LOAD STATUS 

~ 

0, COOi 

r;~~, 
I ttt~~ I 
l~~-J 

r 00000 . 00110 
00111 
01010 
01011 

cl . , ~~m 
10111 
mu 

1.11110 STATUS 
JllJlltJ!VH: 

WAIT 

·I, LOAD THI CAAIY lllOICATQA WITH TMI: STATUS Of llT lft 
IN TH.E .lllSTMICTIOM .VOllD. 

2. LOAD TMI OVERFLOW lllOICATOl WITH TH£ STAlllS OF llT IS 
Ill THl lliSTlUCTION WORD'. 

J. A "I" Ill llllU •l'f POSITIONS WILL TUlll 111 nil INDICATOR, 

It, A "o• IN THU£ llT l'OSITIONS WILL TUlN OfF THJ lllDICATOA. 

w.\1·r 
ppmum: 

I, $TOP THE MOCISSOll IN A .WAIT CONPITION 

~.-••1,;:.:._ ... 'j ~· .• 

. .... 
"' 

1e 0 

!I;; 
0 

o-.. -§ ... 
g !::: 

~ l !I~ 
o I "' 8 ... 'f 

Q 
... 0 0 ..., .. ~ 

... "' 
0 ... .. 

~ 

I 
Ill 

i 

111 
~"' 

i 

..:r 

'° ""' ""' 

~-

a. LG.\D nAl\ls ANO WAIT Ml VALID 111 SHORT FDRllAT (F-o) ONLY. I 

.1 

I 
I 
I 
I 
I 
I 
I 

. WAIT FOil 
llAhUAI. . 
START OR 
lllTEll.RUPT 

. R£Q.U.EST 
TO R£"START 

TAAllSF£ft 
tit CA.'\RY f,f. 

Tit I DIS OFLO f.F, 
1mof · 

T7 END OP 

KG221 

I 
I 
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I 
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. I 
·1 
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.; I 
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i. 
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CC\04'-



_l, 

·. 

/ .. 
' .. . ~: 

I __ .,..,._ 

/ 
I. 

/ 

.. I : 

_.! .; 

1,:"" 

.·. 
;---.::· 

/.' . 

)' 
/ 

~) 

' / 

. -:._; 
.·.,,, 

;c,/ 

._.,, 
. ·:.:: .. 

. ~ . 

;~. \• I 

. . r .. , .·~ 
! ·" .. · 

. ; 

~ 

•:~· 

·}( 
i 
t 

~ 
1 .. 

'° 

II\ 

,, .... 

. f'f\ 

N 

.:i.: 

I. 

·.J 

.. · ~ . 
. _! 

·~ . 

~ 

·<; 
.,•; 

. ··~: 

:.>:· •. 

··~ 

· ... 

CD u c:a !M 

; 

> -- ...,,.,,., •• ··:· ,, ..... ,.. 

I 
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F .. - •. · 1 
.·cc .. .-H 1 

OP CODE 00101 STORE STATUS i1~ 

TO 

·.·. 

I CYCLll 

IH M60t. 

lNTEll 
1·1 CYtLI 
«Olll .. , .. 

A-H· 

·' 

TRANSFER . }· 
TO . 

. TO ftlAll I 

Tl 

n 

n 

T2 

" 

Tli 

T7 

KGZll . 

.RESET 
A·ll£G 

·KU311 

. PlCRUIEilT 
tee 

KGZZI 

TRANSFER •-o 
KG231 

RESET 
CARRY5 

OfLO, F .F. 
KSIOI ,KSl 1.1 

TRANSFER 
A~B 

8·15 
KG21il 

8...-.STOA 

END OP 

KGUI 

,. 

111;r.1::· 

·., 

• 0j 5 !fVl1 · 

· I, STIN 'Ill STATUI OF Tiii CARRY lllDICATOA 
. , INTO l&T llt OF Tiii COii TENTS OF THI IFF. 

. ADOI;.: 
. . . . . 

J, STOAI THI STATUS OF Tiii. UV£RFLCll IMOICATOA ' . . 
INTO II T 15 OF TM£ CONTENTS OF THE EFF, Alilll •. :• 

,. 1F '"' 1u1cAro11 11 011 A· "ONE" wiLL 11. 'naao. 
It, If 1"1 lllOICATllll I~ OFF A 0 ZEIO" WILL ~I $.,.Et; 

. . 

0 -::: 

0... .. 
- 'j:! .z ... 
I ~ ;: = 
IM M V\ 

8 ·r l · 
.. ~ '1 
.o Ill"' 

.I 
M 

I 

I!!· 
:I 

N 
.:t 
~ 
< 

~-

5 •. lllHT tAlllY ANO OVIAfLOll,. :.;. 

lj;8. 

".: 

·> .. : 

·_,, .. :: 

: . ~ 
,:_!. 

·. :• . ~ ," 

··:.··· 
''. ~ 

.·.' 

.. ~. 

.·. 

';• 

·:,··: 

··.'! 

,.·· 

-:··· .. 

l. 

I 
I 

I 
·.; . J 

Iii;;, 

= : 
· .. :. 

.J ·.· 

I 
· ... , 
1 

· 1 

1 .. 
I 

·.I. 

.... 
.l 
I 
:I 

I 
i 

.J 

i 

.' ··~ 

, 

·-i··: 
'•Mi•":'"'' 

... :.'· 

·.;•: 

I 
.t: . 
I· 
I 
I 

I 
I 
I 
l .. 
·I .·.~_..::.> 
I 

r 
I 
! 

J 
:.l 
I 

.I .. 

I . 

I 
;._ 

.( 

I 
I ., 

·! 
' 
;. 

·.,, · ... i 

. . ~: . 

·.· .. 

!. 

cc.o,..,..· 

<·:: 

.. :·;I,• 

·.·. 

;_.,i·:.·. 

.. 
· .. ;, . 

~ ' . .;,.lif_;.i.;.«.• ···~1 .. ~~!!:">~itf'f.l·;·~- ,; .... -· .. ,, ~'. 
...... -w~·~·:-.... ~· 

. :·~:;.o;t : ·1 •• ' , -a; oA• "'it, ~,··-:n 



J 

t 

) 

(. 

,, 

: ;_: ~' .... 

j 

•,:· 
\ 

"° ,·.· ... ;· 

~~ 

f 
s~· 
~·. 

·t· 
/'' 

·:. 

Ill 

i ··.·! I 
... 

• I 

.;_\·· I~ 
·.:. ,-.: 

I 

N 

_..t 
: • .. : 

,ii 

j 

. . . . ___ _...._..'-'--'---~loi.. .... ~ 

$ 
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<C 

SET 
Tl I A!llTlt CTRL 

· KT201 

0 

T7UT'--"---.---' -
·PERFORll 

A.>D CYCLES 

RESET 
ARITH CTRL 

K.T121. 

1. 

&lQ 

r-xT~~;-i1 I SU AA601 I 
I . SHUT 3 I 
t:;..-.--~-- J 

·TS 
SET. 

CCC TO I 
KG221 

r--- ... -- ... , 
I SEE J . 
UFECTI VE ADDJl 
:CvcLE SEQ.UEftE1 
I M601 SH4 I L--·-----..1 

. ENTER 

TJ 

Tit 

y 

OP. CODE 01000 BRANCH 
ANO STORE INSTRUCTION CTR 

lllSU. 
OFLO •. f.f .. 
Kiili 

; 

.. ·~: ~ 

., 

Cl w 

GllAMCH COM!l l_TIOiiS 

lllT POSITION OF ... 
ISi Uls'fRUCTIOH 10 II 12 13 llt 15 
ACCUll D 0 I 0 0 0 0 0 

ACCUll < 0 0 I 0 0 0 0 

ACCUll > 0 0 0 I 0 0 0 

ACCUll IS EVEN · 0 0 0 I 0 0 

CAl\RY IS OFF o· o 0 0 I 0 
OFLO IS OFF 0 0 0 0 .o I 

oumms: 
I. F•O STOl\E THE l·CTll. IN THE. EFF. ADDll. 

TH£ NEXT INSYl'IUCTIOH l'[RFOllllt:D .WILL .u 
/IT E.A.+I . . 

I ., 
I 

I 

I 

\ 
CC"f)"'- I 

I 
"' ~ :J 

"' u ~ ~ Ci.lert .. 
:i ~ .. 
"' >-u 

§ ~ - "' 0 z 

"'t ... ~ ~ ! 'f 
....... 4 

"' N l\. I 
Q 0 "' z 

c ... .. 
c 
0 

I z 
·:ii 

i 

'18''· i ;t 
:II·~·· 

i 

I ' 
.... 
U'\ 

'° < 
c( 

i!l .... 

I 

.;.' 

SET 
SKIP 

CONOITIOIJ 
KDlll 

· ,, . i, F•I IF NONE OF THE BAANCH CONOITIOIS Hlllll J 
·. . TESTED IS Tl\UE, Tltt I. CTR. ,1$ STORED AT · ·· 

I ,,. 

I 
I 
I 

INCR 

THE EFF. ADDI\. THE 11£XT INST!I. P£AfOAllED I 
·WI.LL DE Ill f.A+I. 

, .J. F•I IF ANY Of TH'- 81\ANC:H CONDITIONS DEING 
SKIP ADDlllSS ·woo11, . . TUTED ARE TRUE, l'HE llEXT INSTRIJCTIOlj Ill 
GO TO NUT INSTR, : -_ SEQIJEHCI IS PERFOftllU. 

l 
I 

· 1 
TO I El-CYCLE rs I 1 - cm 4. -R£S£T OVERFL~ If TlSTED 

l 
l 

KOii i KG21l 

I 
TAANShl\ 

Ta· A~ll 

KG211 

I TRANSFER 

=r 
TRANS FEii 

T7 I U---l>A 
KG231 

~ 

Tl u---11. 
KG231 

I 
DECR 

Tl CCC 
KG221 STQR£ l+I AT £FF; ADDR, 

~'"" T) _..,..,. 8 
6241 

·:.: 

... 

Tit I 6 ~ STOR 
I 

(. 

I I TMHSFER 

Tit l-1~1 
KG211 

::·.·· 

___J I 
NC~T INSTR, IS LOCATED 
AT EfF. ADDR. +I •.. 

I 
INCR, ,_: 

TS I • REG 
KG211 

T7. EHO OP 
KG221 

I. 
_·:.· 

~ ·. 
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N 

. ti. 
1 

< 

. I 

I 

,-------, 
I 11 eve u : 
I SU M601 I 

L-~~E_!.]._J 

tOHPAAE 
SKIP COND 

TJI 010-015 
KS 111 

t Tit 
'· 

NO. 

Tlt 

TS ~ 
. ~ KG21 I 

-i 

RESET THE 
HIGHEST LEVE 

T7-l INTERRUe! f.F 
THAT IS ON" 

KBl 11 

T5 

SET 
CCC •I 

KQ221 

0 

0 

CG 

•1u1 
OHO 

'·'· 111111 

I If '"° SKIP 11£1T 
ONE WORO 
INSTR, 

y 

OP CODE 01001 BR OR 
SKIP ON CONDITION 

r:". __ j_: __ ::t 
1SU lff£CTl.11llt · 
1,lDDll CYCU ·I I Sl®EllCl I 

M6ol Sii~ I 1.---,----' 
SET 

T6 I ~~~~HEI 
CYCLE ENTRY 

K910 I 

I IF Fml 
Sit IP ADDl\ESS 
WORD 

T7 

I RESET 
HIGHEST LVL 
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NO ACTION 

N".' ACTIOtl 

RESET 0, RESET 
GENERA TE CARRY 

. I 

•. CARRY TO NEXT 
HIGllER D BIT 

BORROW TO NEXT 

HIGHER D BIT 

r. · ....... · .. , 
CC-0 ,.__ I 

0 

t,~ 
~ -

0 CD ~ 
~ .. 

~~ 
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2 g J ....... 
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I CYCLES 

M601 

ENTER 
TO I El...CYCLE 

KOlll 

T.RANSFER 
TO I A-II 

llG211 

FORCE 
TO I IX ADDR IS 

KU301 

Tl 

· £XCHAllGE 
nt/.-t· 

KT)ll 

n 

T2 

n 
. T7 £XT . 

.Tit 
5 

' 1 

NO 

STOA -a 

TAANSf£1\ 

•-o 
KG2)1 

SET 
AltlTll. CTRL 

KT201 

\\ '_;, 

._,/ - .:·!... fli:-..t . ·u-~.: .. :::-'"' .,: 

ca u Cl ..... 

OP CODE 10001 DBL PIECISlON ADD 
OP CODE 10011 DBL PRECISION SUBT 

SELECT LIM ORDER 
PORTION OF DBL. 
PP.ECISION ljORD. 

(EA + I) 

TAANSfCA EXT TO 
ACCUll FOR LOW 
ORDEll APDITION 

YES 

YE·S 

SET 
TEllP 
CARRY 
KSIOI 

RESET 
ARITH. CT"L 

KTl21 

ENTER 
TO I Ell·CVCLE 

110 

Tl 

(APPROX) T2 

T2 

KDll I 

DECR. 
CCC 
KG221 

TO 

srca-e 

·TRANSFER 
e--o 
KG231 

liBJECT IVES: 

I. ADD OR SUDTAACT THE CONTEHTS OF EA AND EA + I 
TO THE ACCUH AHO THE ACCUI\ Ell (Qlltq.) AS ONE . 
DOUBLE PRECISION (32 BJT) WORD. 

2. EA HUST BE EVEN FOR CORRECT OPERATION. 

). sn CARl\Y .AND OVERfLO AS IN SINGLE ADD 
OR SUB. 

SET. 
DOOBLE 

PllEC 151011 
CAllllY 
KSIOI 

HIGH 111\DEI\ PORTION 
OF DtL MECISIOll WORD 
(EA) 

. ,·,,. 

7 

n ~~ TRANSFER EXT TO 
ACCUl1 FOii HIGH 
ORDER ADDITION 

EXCHANGE 
A-Q 
l'Dll 

T3 

T4 
.5 
6 
7 

PERFORM 
AOO/SUBT 

SEE LOGIC 
M671 

...,--..· I '110 

RESET 
Al\ITM. CTRL. 

KTl2l 

OK 

OVlRfLO 

T4 

YU 

T7 

T7 

SET DIS • I 
(CARRY Oii 
BOllR<M) 

KT20I 

SET 
TEllP 

CARRY 
KSIOI 

SU 
OVUfLOW 
:mu 

ENO OP 
KGUI 

r -- -- -- . ., 

I! ii-~ i5 ;!1~ 
u - 0 -
W lilt N -
If ~ ... 
....J ·i "' . 
: ;j ~IE 
0 - ..... 
0 -2 g U\ 

~i1 
u u ~ 
~ ~- "' 

8 
• = :E 
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z 
Ill 

.. 
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Q 
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Q" 
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KTIOI 
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ff\l 
'DB 

. 'flit RESU 

T5t SHlfT C'TllL 
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) 

/ 

N 
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OP CODE 10100 MUL~IPLY SHEH N 

"' 

CYCLES 

M601 

=i= 
ENTEi\ 

TO I El CYCLE 
KDl 11 · 

I 
TRANS FEii 

TO I A--•H 
KG2 I I 

I 
RESET 

Tl IARITH SIGN 

Kll 11 

T2 I 11 
STOR-B 

TRANSFER 
T2 I a-o 

KG2)1 

S.ET 
T2 I BO LATCH 

IF BOal 
KG251 

1 
TRANS FE II 

n I u-A 
11 KG231 

--- . 
EXf.HANGE 

T2 I A-~ RESET A 
KT311 

SET 
SHIFT CTRL 

T3 I FIRST SHIFT 
KTl21 

r--:-1 
SET 

T3 ADD 
Y-Tl II 

Tl! SHIFT 
T5 RIGHT 
T6 KT311 T7 
T7 EXT 

SET 
AO•O 
KT;JOI 

RESET 
FIRST SHIFT 

KTl2l 

DECl\EllEHT 
CCC 

KG221 

} 

1 
} 

HO 

PLACE 
HUL Tl PL ICAHD 
IN 0 REG. 

SAVE s IGN 
OF lllil.T I PL !CANO 

PLACE 
KU.LTI PLIER 
IN~ REG. 
CLEAi ACCUll, 

ASSUHE 
KUL Tl PL I Ell 
IS POSITIVE 

SHIH .U~TIL 
Fll\ST. ONE 
IS FOUND 

FILL IN SIGN 
OF PARTIAL 
PROi)U(T 

(l'.l ENO OP) 

OBJECT!Vt: 

I. MULTIPLY CONTENTS OF EFFECTIVE ADDRESS BY THE CONTENlS 
OF THE ACCUllULATOI\. 

2. THE RESULT WILL 8£ A 32 BIT DOUBLE PRECISION l'ROIUCT 
LOCATED IN THE ACCUll AND EXT. 

3. TKEl\E IS HO CARRY OR OVEl\FLO IN MULTIPLY. 

-~ . 

ALGl>R I THI\; 

I. llAPID llULTIPLICATIOH DEPENDS ON THE FACT TKAT ANY BINARY 
HUltBER llAY BE REPRESEtnED BY PWERS OF lWO AS FOLLOWS. 

FWR OF 2 I B 7 6 s It 3 2 I 0 I f\APID Ell\llV I LOllG IQl,llWA\11it-. "; 

26+2S~24+23+2 I BINAllY 00 I I I Io Io I 27.23+2 1 

BINARY 0 0 I I I 0 I I I I 2 7 .z3 .z0 26 +25 +24 +22 +2 1 +2° 

2, THUS IT IS NOT llECESSARY TO FORM THE PARTIAL PRODUCT llY 
ADDING FOR EACH BIT POSITION. WE llAY EXAMINl THt 
MULTIPLIER (TWO LOWEST ORDER BITS AT A TIHE) TO DITERHINE 
WHEN TO AOO THE MULTIPLICAND, WHEN TO SUBTAACT, OR WHEN 
TO JUST SHIFT THE MULTIPLIER •. 

MULTI PLIER PREVIOUS NEW EX l'l.AtlA Tl ON 11llt 1115 OPERATION ACTION 

0 0 ADD SHIFT· 110 ACTION 

l 

~I o 
0 
N 
N 

~ ~·IE a II- .. ,.. 
w i $ 
'8 - "' u ~ i 
a.. ;:,. 
C> E 

~ 
Q -I z 

Ill 

i 
= • 
i 
Ill 

=1 ... a 8 

0 I ADD ADD,SHIFT SINGLE ONE IN STRING Of ZEROS 

I 

I 

0 

0 

I 

I 

0 ADO SHIFT NO ACTION' 

I ADD SUB,SHIFT STAllT STRING OF ONES 

0 SUB ADD,SHIFT END Of STAING OF OlllS 

I sue SHIFT NO ACTION 

0 SUB SUB,SHIFT SINGLE ZERO IN STRING OF OH~S 

I sue SHIFT NO ACTION 

3. TH IS AL GOO I THI\ PERii ITS THE 1130 TO USE FE\IEll ADD CYCLE$ 
THAN WOULO BE POSSIBLE WITH CONVENTIONAL DIVISION. 

4, DATA FLOW. 

I STORAGE 

DREG 

. ADD 

SIGH ACCUH 

\ 

SUB 

SHIF 

.... 

110. . 1115 . 

UT 
(llliLTI PL 1£11) 

I 

. ....... ,....._.,,,.., ......... . 

"" ,._ 
~ 
"' 

•• el 

' !' 

' 
.J 

I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
J· 
I 

·· 1 

I 
I 
I 
I 
I 
I 
I 

I 
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,! 

~I 

-c. CQ 

ENTEi\. 
TO I [2 CYCLES 

KOil l 

I 
RESET 

Tl I ARITH $1GH 

KTlll 

ZT2 I STOR-B 
I I 

TRANSFER 

i•"I, 

u Q 

""" OP CODE 10100 MULTIPLY SHtU 2 

PLACE 
t\ULTIPLICAHD 
IN 0 REG 

ALGOi\ i THli (CONT): 

5. MULTIPLY E2 CYCLES ARE fNTEl\ED WtlEN AN EXAHINATION 
Of THE lt15 BIT IHDICATES THAT IT IS DESIRED TO ADO 

.OR SUBTRACT THE IWLTIPLICAND.TO/FROH THE ACCUH!Ji.l\foft 
·PARTIAL PRODUCT. . :_' ,. : 

6. IH THE FIRST PAl\T OF THE E2 CYCLE THE Q.llt Ii.ff }S 
EXA11WED TO DETEllltlNE WHETHEI\ AbOITIOll OR suetMCTION 
IS DESIRED. . . 

7, IH ·THE SECOND PART OF THE E2 CYCLE SHIFTINi;. IS 
CONTINUED UUTIL THE CUS BIT INDICATES THAT Al\ITlll\£llC' 
ACTION IS AGAIN REQUIRED, OR UNTIL THE CCC COUNT 
INDICATES THAT ALL SIXTEEN BITS HAVE BEEN EXAlllNtD 
(CCC""'), :;'.. ' 

·.t~ . 

"' I 

' 
'.'.°<.'t·';' 

.~:-::.,}i <' 

. <<1::~~-r···:~·:.-
:·.-:Ji.._,,.;;·~::-··::·:..'\~· 

N 

"' 
~'~ N 
N 

& [; - · z r 
§ . ~11: ,.. 

-~[ u .... c 
"" .... :a: 
0 ii! . 

= c .a ..........,__ 
~ • 
~ 
:il -
Ill .. c 
0 

,i:' 

I 
Tl I o-o 

J 
~ 

} ~" 
Tit 
~ SHIFT 

· .r;·;:ti{ · ... ·;X_ J 

} 
Slltft''.#amt,; . 
.. Ol®'fi.~·· ,,. · .. 
llllL'ff~ltl':'.·• < :· 

i.!T 

ADO 
KTll.I 

.L_, 
UT'NEG 

ARITH SIGH 
KTill I 

I 

. Tit 
TS 
T6 
T7 

. SET 

T2 I 
BO LATCH 
. If DOal 

KG251 

• SET 
T3 I All I TH CTl\L 

KTl2l 

I 
SET 

SHIFT CTl\L 
T3 f FIRST SHIFT 

KTl21 

l 

0 

I 

SIGrl 

VU (IA£T CYCLE OllLV) 

~ l 
YES 

·I 

SET 

SUBTRACT 
KTl II 

~I 
L 

EXAlllHE Qllt 
TO DEC IDl 
l:IHETHER TO 
ADO OR SUBTAACT 
THE HULTll'LICAllD 

PR£01CT SIGN 
OF PARTIAL 
PRODUCT 

T7 UT 

PEllFORH I I I A'111/SIJB 

ADD bll SUBTRACT 

NO I I THE HUL Tl PL I CANO 
TO/FllOH THE 
PARTIAL l'llODUCT 
(lh ACCUil), 

V TO 
I I 

RESET 
AlllTH CTRL 

I KTl21 

T7 RIGHT 
T7 EXT KTll I 

SU 

"°"' KTJOI 

.. 

1'18 
T5B 
T611 
T7B 

. EXT T7B 

LllULTll'LY 
ACTIOM 

. ltllt)I 

I USU' 
S~IFT CTllL 

KTl21 

(ENTER ANOTHER 
£2 CYCLE) 

~~f~i'~~f 1 
1 

I 
'1 
\" 

I 
l 
I 
I 
I 

EXAjltliE 
QlS TO 

· DE•TERll I HE 
IF ADD/SUI 
CYCLE IS 
TO IE 
EMTERED 

.. ~ .......... 

ft\ .... 
'° ""' ""' 

:i· 
el 

I 

I 
! 
I 

I 
I ,,,, 
l 
I 

.. 
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OP CODE 10101 DIVIDE 
f IRST CYCLE 

,... 

"' 

.. 

,.., 

n 
N 

(UNLlK[ 
$l1iNS} 

SET 
n I Aoo 

. KTlll 

SET UHLIK£ 
T] J AllTH SIGN 

T2 

KTI II 

SH ZERO 
REiii\ I NDEJI 

KTl31 

SIT 

T2- l OVllt.fLO 
l)I 

~!f 
RESET 

T2.~ 
T)ll KG221 

T7 rNOOP 

KG221 

I C.YCLES 

AA60I 

J 
ENlER 

TO I El CYCLE 

KDll I 

~ 
TRANSFEr. 

TO J A --fl> 11 

KG211 

I 
Ti I DEC~~~EHT 

1 
r TRAN Sf ER 

DIVISOR 
KG22l TO 0 REG 

[ 
TRANSFER 

.T2 18 --ll>D 

KG231 

T2 
LATCH '} ~ .. BO OIT 

SIGN OF 
DIVISOR 

HO . YES --, 

SET 

n I SUB 

KTI II 

YES 

YES 

YES 

SH 
T3 I AlllTH CTRL 

TJ I 

RESET ZERO 
T3 I REMAINDER 

KTl:il 

KTl21 

I 
SHIFT 
LEFT 
KT311 

.. ";··· 

f llST CYCLE 
. CHECK fOA 

DIVIDE BY 
ZERO OR 
TOO LAllGf 
A NEG 
DIVIDEND, 

T4 I PERFORM 
TS ADD/SUB 
T6 11.ESET AR I TH 
T7 CTRL 

-.-

:·~ 

.. 
O.BJEC Tl VES : 

'.->-

... 
2 
~ 
.Q 

Q 

s ... 
Q 

3 
.... 
() 

i 
~ 
:i: 

i 
!, !,~ 
z "' '';~ :; 

ALGOIU TllH: 

I) THE 1¥JOTl£NT OF TWO BINARY NUHBEI\$ 1$Y f;J ii£~ 
!IV SUCC£SSIV£LY SlllH ING AND SUBTllACTlf:!lf lHf. ·~OIVlSOR 
FROM APPROPRIATE OllOERS Of THE DIVIDEllD,· If-"~.,·-. ·' 
SUBTRACT 1011 WAS $UCC£SSFUL (REWllNPE!I. S !GN ·~!', ™4 .. ·.·· 
AS DIVISOR SIGN BIT) A QUOTIEl\i OtlE 811' JS ~J-~Till 

2) 

AND ANOTHER l\£0UCTION CYCLE IS TRIED, · II Tltli .. , ·· . .' -
SUBTRACTION WIS NOT SUCCESSFUL (RE~litO~ ltfgll !Hi 
HOT THE SAME AS DIVISOR SIGtl lllT) A.®.fintar.~~ ·' 
BIT 1$ GENEMTEO llm> 11111\DDITIOll cvc;~i 1$ JAl<it!,70.,; 
11£$ TOO[ TttE nu~ IUOEn. ', : ,; '• ' ' ' ' 

"·~ ' ·,. 

THIS SHIFT·AllD/SUD MOCEDURE HAY fl!. lf.l.~lMU M 
FOL(.0!:1$; 01\lll'!E Bll!llllV 00111001 (51Hrt t>-1:llL(S) 

0 0 1 1 1 0 0 1 ' • ' ~· ' i ' ' 
SHIFT 6 SUB: 

SlllFT g. suo: 

SHIFT 6 MID: 

SHIFT g. SUD!. 

0 I 0 I . !l!,9.UipT . ; 
+ 0 0 0 1 0 0 0 1 I . 

0 1 0 1 
0 ltt1!10I 

0 1 0 1 
II 00-00l If 

0 1 O I 
+ 0 0 0010010 

.Q ";., 
; 
j 

"'IU'\ i ~ 
~ 

AtlSl!Efl: @JOTHWi 1011 (11) f\Wltlll!R 0010 (2). 1. 

oii f fi , U1l:I ' 

,,., ', 

~r~ ,, 

\'· 

.,, 

s111 FT L t 1t1 

' """' lllT)* (DI VI DlllDllll/tn I 

n MOT' TllAT A M.'!l Q ME El!Clti,!lGg!l AT lllll OF OI', 

.' ~;. 

N 
N 

z I:: ' .. .. .. 
~ 

"' 
5 
Q 

o:k ..... 
~ 
< 

x· 
IQ -

QUOTIENT 
BIT 

i 

i .. · c 

•'i':: 

i 

.. ----~ 
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2 
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I""""""" 
ENTER 

TO I E2 CYCLES 

KDJll 

I 
DECREllENT 

n I CCC 

KG221 

I 
TRANSFER 

·APPAOX T2 I SlPR I .. B 

_ .. : .. •' 

'° y 

TRANSFER 
T2 f. --e.D 

110 

CD 

I 

I I 

YES 

u 

OP CODE 10101 DIVIDE 
B~DUCTION CYCLES 

TAANSFER 
DIVISOR 
FRO/I STORAGE 
TO D REG. 

"°' l"'''TJ l SH I T3 I SET 
"DD SUB 

KTlll KTlll 
8ENlllATE 
q\IOTIENT 
DIGIT DN 

$£T I I SET I . I Lii\£ SIGNS. 

n I QJ~. 0 T2 Q.15 • I 

Yl$ 
~" lllli • U..)> I 

CllECK FOil 

I 
ZERO 

St:T lERO. I I NO llEMAINDER 
·n l\Efl'INDER 

~I 
1m1 

SET 

TJ AAITH CTl\L 

KTl2L,_ 

·": 

~~ '"I 

(NEXT TO 
LAST C'ICU) } '"" '"'"'""" M671t TJ AND EXTENS 1011 
SHEET 3 BEFORE UPUCTION. 

IW\I 

j I YU 

I j 
ll.[5£.T Ullo NO 

I I Tl REM I HOER PEllfORll 

•KTl)I 
ADD/SUB 

I I r REl'AINDH 
lllDUCTION 

RES El 
ARITH CTRL 

N NO 

Q 161 

SHEET 2 

ALGOlllTHll (CONT,): 

4) THE DIVIDE INSTRUCTION CONSUMES EIGHTEEN E 
CYCLES (OHE El AND SEVENTEEN E2). DURING 
THE FIRST SIXTEEN THE QUOTIENT IS BUILT UP 
BY THE SHlfT-ADD/SUB PROCESS, THE SEVENTEENTH 
AND CIGHTEEHTH CYCLE ARE USED FOR CORRECTION 
AND CHECKING AS EXPLAINED ON SHEET 3, 

5) OVERFLOW: 

THE flJRPOSE OF DIVIDE OVERFLO IS TO D!TECT 
QUOTIENT OVERFLO CONDITIONS RESULTING FROH 
A DIVIDEND liHICH IS TOO LARGE IN RELATION TO. 
THE DIVISOR. THIS l'AY BE BROKEN DOWN AS 
FOLLOWS: 

5. I FIRST CYCLE CHECKS -

CHECK FOii ZERO DIVISOR 
CHECK FOR TOO I.ARCE A NEGATIVE DIVIDEND 

5.2 CHECKS AFTER FIRST REDUCTION CYCLE • 

CHECKS FOR A REMAINDER WHICH IS TOO 
LARGE TO BE 11.EPRESF~TED CORRECTLY I 
TH£ ACCUl:IULA TOR (S lill LAR TO ADD/SUI 
OVERFLOW). CHECKS FOR EXCEPTIOllAL 
CASES (OF UNLIKE DIVIDEND AND DIVISOR 
SIGNS), WHICH ARE NOT DETECTABLE BY 
THE LAST CYCLE CHECK, 

5,3 LAST CYCLE CHECK • 

CHECKS THAT LIKE DIVIDENO AND DIVISOR 
SIGNS GI VE A POS I Tl VE Q.UOTI ENT. CHECKS 

... 
0 .. .. 
Ci 
Q 

... 
0 
Q 
u 
Q. 
0 

'"' "' ~ 
~I~ 
N 

zl~ 
&, .. 

'° 
~ 

.. • ~ : . 
• :l 
::> z 
~ -.. .. c 
Q 

-• = ~ ~ ~ 
z "' 
~~ 

.. "' .. "' c ... Q u 
0 

THo\T JNLIKE DIVIDEND AND DIVISOR SIGNS , 
GIVE A NEGATIVE QUOTIENT. · i 

\ 

•. ~ • . I : '' 

(flAST REDUCTIOll E2 CYCLE) 

TEST FOR 
OVERFLD 

SEE CHART 
M6'/I ---

T2 

~ 
T2 

T7 I 

.: _.· . 

SET 
OVERFLDW 

KTl31 

RESET 
CCC 

KG221 

I 
END OP 

KG221 

I, 

.'I 
I 

. ··· 1 

I 
l 
I 
I 
I 
I 

·, 

OVERFLOW 
CHECKS 
AFTU FIRST 
REDUCTION 
CYCLE ON!.Y. 

~ ,... 
'° ""' ""' 

x· 
ES 

I 
I 
I 

I 
I. 
r 

. I 
I 
I 
I 
i 
I 
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OP CODE 10101 DIVIDE SHEET .3 ... 
:f 
- 0 N£Xl TO LAST CYCLE CORRIJ:ilQJi CYCHS ... 2 ... .:z 0 .. :: ,... 

> 
'° Q .. 

;; z r .. 
;; i I: 

"' 
·~ "' ,..., 

.. n _/i-llll IVC' vn I 
C> ~ u <C ... 
C> rn x· 

ALGOi\ ITllK (CONT.): 

~I 
I f! 

TEST FOi\ 
REMINDER 6) THE SEVENTEENTH (NEXT TO LA$T) E CYCLE IS THE CORRECTION 

REl'AINDER CORRECTION CYCL[, IF THE RE""INOER 
SIGN IS NOT TH< SAHE AS. THE ORIGINAL OIVIDEllO 

RESET I I I 
SIGN, THE DIVISOR IS ADDED TO (OR SUBTRACTED 

Tl I ARITH CTRL FROIO lHE ACCUl'IULATOR TO CORRECT THE l\EllAINOER. ... c Kil21 7) THE EIGHTEENTH (LAST) E CYCLE PLACES THE 
Q 

(lUOTIEhT IM THE ACCUllULATOR AND THE REl'AINDEI\ • . IN THE (l REGISTER, CORRECTS THE Q!JOTIENT, AND ... ~ 
PERFORHS THE OVERFLOW CHECKS AS DESCl\11£0 'l ::> • 
UNDER 5.;. THE (llJOT I ENT GENERA TED WILL BE z -E IThO A POS I Tl VE 'IUHBER, OR A NEGA Tl VE NUlllU ~ .. 
IN ONE ·s COHPLEHENr FORK. SINCE THE 1130 

'°' ,/ lEKll ' YE~ "\ SYSTEll USES lWO'S COHPLEHENT REPRESENTATION ... "' 
FOR NEGATIVE NUHBERS, A ONE IS ADDED TG TllE ...... 

~ ~ QJJOTIENT WHEN A ONE'S COl'IPLEllENT RESULT IS 
0 DETECTED BY THE fOLLIMING: 

7.1; DIVIDCND PLUS ANO DIVISOR HINUS 

7 ,2) DIVIDEND KINUS AND DIVISOR PLUS, 
EXCEPT WHEN REHAINDER IS ZERO 

TEST FDR . 7 .3) DIVIDEND NINUS AND DIVISOR HINUS, 
lllJOTIEHT AND REl'AINDER IS ZERO 
CORRECTION 
IN LAST 
CYCLE 

YES I f NO 

. 
tllANGE I \ l ZERO 

11£111\IHDER 
llTl31 

~1 L l 

HO 

~ 



)· 

I 
; 

) 

), 

./ 

J ... .. 
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,._ 1 ,· 

'° 

TO 

II\ 
TO 

Tl 

Tl 

(APPROX) T2 .. 
T2 

Tit 

T7 

"" 

N 

CID 

I CVCUS 
M601 

' ENTER 
I• I CYCLE 

KDI II 

TRAHSHR 
A-N 
KliZll 

TllANSFEll 
u-A 
KG~)I 

l 
tECR. 

CCC 
KG221 

STOR--8 

TRANSFER 
a-o 
KG231 

TRl\NSFER 
o-A 

DHI II 

EHD DP 
KC221 

,. 

·-, 

"' 
OP CODE 11000 

LOAO.ACCUM 

,. 

} HL<CT '°""" OF EFf • "" • 

.·, .. 

---
·.,· 

.-;:.-

,.· 

., 
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OP CODE 01110 MDX TIMING CffART 
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_____ _. APPROX 

1----1-------------+----------------.......... -- . ' -... -.. . 
.8 I 0·7 CCC" 0 . . : - ,:;ci:.,i.o .. 

GATE B TOD 8-15 l\G231 AICJ. 1Alil48l3 + ..-~--------------------~---------------------------
9 

ADD. SUB OP. EOR GA TE 
'.C TO A) DNI 11 AY4 BA1D2GO'.; 

.... ___ ~.~- ... - . 
--···9 --- . 9 

----------------------.... ------.... 1----+------------+-----------------i- .... ·- ... -. ·- --· ---·--. ·-·. ------. -. --- ·------ -- --·· -- -- .... ··-· ... -- .. 
IC 

0-i 
A TO U SP 8-15 l\GlJ I Al2 BBIF4e08 !----+----------------------------..... -· . -- --- . ·-

11 
GATE SENSE INHIBIT 
STOAAGE llSE 

NOT STORA~ USE 

CN201 AS4 

DN201 AB4 

l!A\H4RIO 

BA 1 J7B02 + 
.... --... ·-. ····- ···-··- - ___ ....... - ~ - - ... 

1----·-· -· -· _._._--·----_-_._,_ .. _·._-_____ ._,_,_,:J:.: :.: : : : : : :.: : :.: : : : : =~:::: ... : 1---------------------------------t-.. - --·-·----·-~·--------·- ·------- -·-----· .. __ ...., ___________ - ~ ...... -----· ------....,.------- ... ---~-·· ... _ __.._ -- --.-· -... --
CCC DECRE~ SAHPLE KG221 ..... BA1E2813 L-_-_._._·_: _:_:_:_:_:_:· __ : ___ ~_:_:_· ·-·-.. --·-·--·-·-·-· -· ___ : _:_:s_.:.._.Jlll_._-r_x_Jo_.l!.lli__.f ~.:i : ; ~= : :. : ~.:: . : :. ' . --- ... 

l---'13~-----"------+------...... --+-----------1"" -•· -..... -~ ... -- . --. --. -· .... .3-r:-i._·_· ·-·-----------
ll!. XI() REAii 

14 1/0 TO B SP KGl21 AL4 BB1F4B1~. l--+--------------+-------+-------+---1·-- ·------- -- --·--- ---- ··- .... 
15 X ID Tt~.E GATE DN2D1 8E4 l!A 1K7D06 

..... 4 ··- - ~· .... - ~. - _..., ___ ....,. ....................... _ ... ~ - •• -, .. ---------------.... 

1-.... ---------"-----------·-· -·-t .. ,_.. : ~ -~:~ • ;. ~ ~ ~ ~ : : ~ ... : : 4 , • ~ • • • i . -- - . I!. . 
.. --- ..... - . -- . - - - . - ··-- .. - -- . - .. - - .. - . . . - . . 

16 R83DI M4 llBIK6D05 r-;-~ ~:-:::-: ::---:· :-:--~~-1-I.S-::-:-~:-:---:-:::~- ---:1..l.J-"'°'.-~~- - --::-::-- ~- -1..!.S----
BBITOPWR 1---+--------------+-------.+----------t- ------·----------- ·----· -·- --. -·-- ... ·--·-·-· --·-·--·--. ·• ---···-----·----···-··-·· ---···. -·. - ... -...... --- .... . 

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

··:----- -:-"·---~--- .. - ._ .... • . .,.~ - - • - ...... -··· <. t---+-------------+----,---+------+---t ..... --... •··· -- . ·--· . -... _. ~---_._......_.:__ --- ..;.. _ _:. __ ~ - _. ___ ,. __ ....,_ . -- ;,_ - ... . . --·-·-+--·-- -~- -... --·. -.... ··-· ·-- --- -- -· ---- -- -- -- . - -- ... . . . . . --· --- ........ ---- .... - .. . 
-- -~ - ~----? .... ____ :,_ -7·-+ ... - ........... - ...... - ... - . - - - - ·: - .... - - '. .............. - . -·- - ..•. - .... ---· - - - - - ........ ' ~ ---------------------------------t----.,-- ---+----~ ..... ~----------+------------ --------·---·--·--.... --------------------·4•- ·-·- ····---· ~ ·- ----·--··- ·-- .. ···--------- ______ .. ___ - --·----' _ _. ""'~-·-+·-~·-·+--~--~-- ...... --·- ........... :... ................ -- . . _ ..... - --- --+--· .. -~ -- ·• - .... .. - ... ... ~ ... t .... 

DATE IC NUMlll DATI R NUMlll GP CODE 00001 - XIO 

OCT 65 415483A TIMING tHAllT 

DATE P/N 2201297 

AA721 

B 

c 

D 

£ 



:1 
:i 
:1 
~1 · 
i 

.~ 
t 

! 

' .. 
-' 
·i 

·i 
) 
-~ 

" . ·. "-· ............ ' 

..... . 

2 5 .6 

OP CODE 01001 BSC TIMING CHART 

1-1 t 
i-NO-...----S-l-G!Ul_L_N_N1_E_· ___ ..,.._LO_G_l_C_P_A_GE--...... Tl .... -S-T_l'O_INT_ ..... _L.V-L-l~~J .!!.J.EJ.!! J _T~ J_r~_j~T6 ti:?_~o -I Tl J. 

1-2 . :1 . . .. 
T~. I .'.7__J_~ __ ~-~--_ ~-. ____ ·. ___ · ---·----·-~-- . __ . 13 f TJ+J -~ I 

SK IP CONDITION KSI J1 AX4 IAIJ4B08 
. - ... : :J: ~ .. : . . : .. 1 ... ---·---_·:_: ._ .. -_. ·-_-_. ·_-_-·_--_-_--_____ . ·-··_-. __ . _· _ .. _. _. -_-_· -----

1---1------,.-·------+------+-------t---t .. ---. --....... ·-· .. 
BS I OR ~SC RESEi OVERFLOW KBI 11 AX4 BAIQ812 

i----1----------+-------t-----t--t. ·- ···--··-·-.. ·-·-···-
SKIP SAHPLE KBI 11 Aw4 BA I K2DD4 ~-·3 1--+------------+------+------t---t ··- -··- .. ·-. 

4 I NC IAR SAHPLE KG21 l BD4 llAl112Gl3 

5 BRANCH OUT KBll l AY4 BAIK2J09 
SKIP f-;F .• j 1 

6 RESET I NT LVLS SP KT331 AH2 llAI e4B02 

·U TO A SPD SAMPLE KG231 AZ.4 BA ll14GD7 

SET CCC I KG221 AF4 BAIE2Gl2 

2 E GATE TURN ON KDll 1 All+ 8AIG2Dl2 1---t------------1-------+--..... ---t--"t--·- . --..... - ···- -- ...... - .. 
2.J 14. 

l-~-l--'-.B_RA_N_CH_._1 _______ ,.... __ K_B_lo_1_A.'-YZ--+-----~l--+_.t--------.. -.-.·--. •_-.----------------------.-............. _ .... ~ ._ ___________ ,,_ ___ _ MIK2810 

BRANCt; 2 KBIOI /U.2 MIK2G03 '+ 

COl>IDIT~ON- • VES 
1'5 ~ 0 

MIH> 9 •·.I 

··.:...._. .• : .. ..: .... .. ' 

_, ..... - ···-:-.--.-·- - ···- - ····-· ~·-··- ······-----····- . . ··.·-- _.,. .. ..._ 7 --·-·--· ··-·· _ .... 

5 BRANCH OUT KBll I Ar4 IAIK2J09 

.... -_______ ; _; ___ ·"-"-_.: ·-· --------------·"°°-· -~-·-·_1_ .• _d. ·. i__: _________ _ ·-
s. 

6 RESET INT LVLS SP KT331 AK2 9AIB4802 .. -- . -· .. --·· ...... ··-·· ... _._ - .. 

l--'-+--'-T_C_L~O-C_K_A~D;..V_S_P ____ -+ __ KA_10_1_BHZ __ -+ __ 1A_1c_4_o_oz_--t~-~ 
3 NOT 4 

8 A TO " SPD SAh"'L.E KllOl Mil IAIUB09 
----------------------------~--........ ··---- ... ··-· .. . . ... ... .. . .... ' ... ·- - ~ . . ..... - .... ;. . . ..... .. . ....... -·. •· • .. "'·-

• - .. ~. ; ...... , ... ~ ::. - ... .J ·• 
.. lllJT ');4 . 

DC l\ESET CCC KG221 Allil MIE2802 9 
t--'-+-------------------+------------1-----------.--~-. -· ... ·-. -. , ....... ~ _ .... _. -·- ' ..... -: ., - ........ - . ·--

.. ..... ;. ........ - ... ·-
ID "TO I SPD SAMPLE KBIOl H4 

1---+------------------+----'--------+-------t--~-·--·-·-···---·-.. ··--· .. ··--- .. ·--- --·~-·-·-····-- ····-·· ··-----~---·-. --- ---··--- -·--·-·· .. -- ....... ··--- .. M1K2006 
- ........ ········-- ....... .. : : : ~ : :. :~:.;.:: ~ .: ..: :_ :.:.: : :. : ; - -: ~.,. :s~. n .... ·---------

. ··- .. ··-· ·-~- ,,__ ... -... 
_ .... --- ••• "4 .. ····- ...... - .. -·+ '·- ......... ".;.·'!'""" .... - - ~- ... • 
- .. ..:. •. -·. ; .. ~· ..... i 

. - ....... ... 

11 U TO A S PD SAMPLE KG231 AZ4 MlHltG07 

coicon1G1C .. n · 
F5 • I 
l'IOD_., ... , •. 

~· . . .,,~ . 

. ; ~or7:; ::~-·: .:':.-r_;; !~: :~2;:~+:;++1·FE:~~~ .. :T~:::~·::~:n~:~ : .. : : : :.:::·:I·~ '. =; :'.·: . •· .. ~ ~::::: ~· ~-: :-: : : :-:·: ... - ::::. :-:-·::: :·: : f 
..__..._ ____________ .._ ______ ...., _____ ....,. ..... .., .• ~..._-· .... ·~.·~··.·~. ~·.~.L:;: ~··~.:~:~~.~: .. :.-;.~··.=·-:.~.:.:1-: . ..:~;-~:.::._.:·~._:-~:._:;.:- .. -~ ... - 4. ;:.:_:_:_:,.~.::_.:.;·...:. • ..:....:._:_:_~---~··-·----· _.· ···.~·~·~ ·_:::..:...:_~-,·-·----· ... ·-·-·-~-··-"'~'-··-· _·_-_ .. _._ .... ". 

".-~ 

.. :'· 

DATE IC N!IMlff IMTI OP CODfDIOOI ISC: 

'•;.,. 

DATI 22 I 

llJC 

--+---+---+----11114- AA731 

. · . 

o· 

:· ~- ·: 

B· 

c 

D 

·[ 
.... 

: ·' 

·:··.,: 
··, .... 

:·· 

-~ . 

.. ··.:< 

.··. :". 

: .:~ 
'•) . : ~ '\ .· 

·:.:·.' 
• . . . -, 



2 3 s 6 

OP co·oE 00010 SLA TIMING CH.ART 

1-"°--t-----s-1G_NA_L_N_N!_£ ____ +-_.L_O_G_1c_P_AG_E __ "t-·_n_s_r_P0_1_iiT __ t-LV_L~r-T-O 1.!!_J __ '.2J:rLJ~ _L~ -J !~ _ l_10..7_· .... 1._ ___ _,.._~--. --·----~--------..,..-~----'- ~-· ·---·-··•"• ·--·: 
·• ·.--.. ··~·~-+-- .. ...;,_. , .... ~- .. ~ .. ____ ., .. -

t----+---'·o_R_ . ..,.._L_1_c_v_c_LE_s_1_c_Ps_.__,_-+-----------""""t--..._ ___ ....,.._-+-----t~-

D-7 
UTOASP 8-15 BBlFSBoB ._ _ _,,_ _____________ ..... ________ ..... ______ ,.... __ -+. - - ----·- - . 

2 GT 810-15 TO CCC KT)OI BE4 BAIAAD06 + 

SHI FT UP GATE 13 KT) 0 I ·11114 4IA IK4808 

.... -- --· ~ .. _. ·- .. ·-r • ·-- --~ .•. - •.. _-!'.'1· .. ~,.... '~ .:...• --· ........ -.............. . . ~-:· .. 
. -·--- .. ·-- -·· . ..; .. ,:,;,...... . ... -· 

~ . 

7 

4 SHIFT CTP.L KTi21 AY6 SAIH4G07 3. r-r--1'."'--r-.,--. 
I. I. 0 . I I. 1~ ___ A_E_s_Ers ___ -WllE_. __ * __ cc_c __ ..... __ -0 ____ ~----------------------------------------------------------...,.-------------------

5 T CLOCK ADVANCE SP KAlOI BH2 liAIC4D02 
~\._"° __ c_L_-OC_K __ A_DYA __ . _HC_E __ A_T_T_, ___ •_F_l_~_~ __ -ON __ . _______________________ ....., __________________________ __ 

1---~-------------_..,1---------+--------+----t 

6 5HIF7 LEFT SAMPLE KT) l l AE4 BAIL4Gl2 

7 CARRY KSlOI 802 liA 1 JllD02 + J l · .1 1 

ACf. BIT 15 SHIFT LT ENlRY KT201 AZI; 6A I F.:.G07 + ... , .. 
.!---··+-- .... -·---··· 

9 A BIT 15 AA271 AU2 BBJL4JCJS + 
- . -... .; 

lC CCC DfCRE>I SAKPLE KG221 AwJ.i BAIF2G07 

··-· .... -- • --··· ···---+~._., ___ .. 

--- ....... -- ---.. . : .. .. ------ ....... - . - - ~ - .. - ... - ~ - -·· .. ,... ____ ......... 1---1--------------..--------..--------... --...... ~--·------..:.-.--:"""~ ·----~--.;..:.....:.._~~-!""~-----~--·--.---:--~--....._ .. ._:_-~--:--·-~~-----:..:.....: ..... -.... ., ..... -----~-·-~···- ---- :-·-··+ --- -: ... -- ·- -.-
.. ---· ------~--------- •. ~ ....... _ .• ,..._ ........ ---·4 - -- ..... ; 

- 'l' "·-· --

----~------:..- --~---.--.... ..... -'----- ..J...-___ - - ... --------- -""\'"- _. ... - ----------.--:....-- ----·· _____ ... ,;.._ ··--~-----.: ... - .. - - ~- - , .. ·------~ . .:...:.:. .. :;. . ......... ..:_ .. ___ ,. 
·-- ~ ............ ~~-...,;, ........ ~ . ..;.-~ . ....: ..•.. ~-~--- ......... : ...... -~-:__.;. ___ " ~-- ---·- ... -~---·-· ·--. -.. ~·-,.-· .. · .. 
--~ ----.- ~~~ ..j--:--~-~-t-...;...:. ~7" . ..; ..... ..:; .... _____________ -.+---~--· .: ___ .• --·- _; _ _., __ ~ -··- .... - . ..: . .. ~ 1---1--------------..... ~-------+-------+---t- -- ~ - --::-,..0. :--;--~--~-~--t--- .. --~·:. . ...:.·-~---~ ___ ,. ____ ._ ......... ; ..__ ..... ·.:.. ··--·-..-·· _ __. 
:.·:::~.::: .. :::~.·:~::~::-..:~·_.::: ~ .. ·: .. '.:._::.-:-:.·~ ~ ....... :::··: ?~·=·: ·:-~ --~ .:·.:~ :.- - -- ·: :-.·~ :·:~ : _: ... ·: :· ~- ~ - . • - ' • 4. • --'- .......... - ~ .• - .• ' - - , • 

.. ···- .: ; 

1---+---------..... ----1-------+-----.....,1---1 . ----- ... --~-- -----·--- -----·- ................ ---~---- .. -------·-·--- __ ...._ ·--------~·.-----------·-·-'-··- ~ --- - ..... - .. ._ - ----------~------·-· 
: ~ .: :.2 :.:_::::.::.:.:=J.=::.::: r:: ::: ·;: :.: : =~:: :·::::::·:: =~ ..... _ . ~ - . . 

.-.--- .... - ....... _--·---~;~..-......;......;.. __ ... ~-:.. •• ;, . ...;. . .,... - •.'"T"'"-... "·"".~ - -~· ....... ·~.;,..--i, ....... ,..o.--~·~· .... ·-· ~ ...... ··- "." 
.__.._,,_ _____________ ._ _______ .... ______ .,. __ ........... -.-- ... ...;.. _ ___:._~_._._ ....... ----.:..---- -·-·· .•. _: .... .;..~._;, ... ___ . - .·.i .. ~ - ···-··-· ~·. 

..... ... ~- .-... __ , __ _. ···-~ -.~ ................ __.:.~_;,;.,..... __ .......... ;_.,_ ..... :..-..;.._...__.;. ---··· ...... , .. ~ .. -..:.. ... ·.~.,- . ..: ····~-·.:.. 

'--..... ~-------------1---------+--"""----+--oof--:_ .. :_ .... _~.-_-=_,_:.::-r:-:._;- .- -~. -~~---·~~-·-··.·.- ~~_:J_2·_~~l ~_.·:·= :~1·~-~·-~~=··:~~ .:-: ~-~~~·~~--r -----. - - ---.----. . -- - .--=·::"'-.,_.~.: .. ..::.:..:_..::.·,..___..__._~~----.-:-~----·---

~-==-:: =E:::.==::s:: ~-~::::::~~-~~: :'. ~~::·::i--=, _ ... · ~, . : : ::~ :-.;-:: .: :r :·:~: ~: ~<; :·;:~~1;:: ~· .--+--------------+--------i.-------... ---. --''--: ~.:.·--.-.-7-~-~~- ··--4"-~ ~- ''. ~-·';·.-~ ..... ,. ~-7·-----·--·------·....;-~-~-.;.:.,.·:--:---- : .. ·;~~=->:·.~·:?=.-.:::· .... ...:.. ............ -·· -:-~·:- ... ,./~..:::ir-_. •• .;..-
--··· .. -............ _ .... - .... -·-·--4·4 ,. _ _. ..... _ -··-- •-. - .... --- ..... _. - .. ~·.~ -!·-T-+ - • • • .... -............. ~ ;·,.;. .• ,..· .... -·~.;...; ·~; ... -.; ....... ·~~·~· .. -- ••. : .•·' ~;; 

I. ·~ r·- -~ -"~·- .;.1 +·+•·__. • -· .• +- • • .: •••• "" - ...... ~,.,,,;, • ; ;; ;~.:·.- ""•, ;.; • + ••• • ~-' •• ,.,., • '. • • .. • .. .; ....... • 

i_ ; ' ... ~- ~..;. ..;.....; ~-- .... ; .;, . -- ... " .. ..+. • .;. ~: .. -· -• , ••• ·-·. - . .. . .. ..,. - -·· •. ~ • . :. -- .. ; ... '"' ·• } -.- . ~.-~: .·t:'-:(.'.;: ... :,, ' ~-- ~. :~-~·!_ .... ;_ ...... · ;- ... , : . . -: .. ·· ~ ~ .: : ·. .-_ .. -~ . -... -~ . . .... . --... "' . .__....,......_ _____________ ,_ _______ .... ___ ._ _____ -6,-'~.---·--- . --·~· -··-"'---·~· ~__;__~ . ...:.. ......... ---~-~--'-<-""-'C-..~·'-"'--- ~~-----+----~=·""-"'L~--:. .. _:._,_._.__:_.._~...:.:.::..:..~__-:-:--~·-·-.~~i~_:__, 
·-· :· ...... ..: 

• +· ~- • 
~·'I.-.- __ ...... - ........ . - ....... ·,:. 

';J .. .. . - - _.: l. ..,,... ____ ·- ., -· 

; .~. 

DATE 

.. 
. AA7ltl · 

·-~· 

·.• 

·~ r 

B 

c 

0 

·I 



r 

... 

:-.. 
~·; 

-;<,. 

'-~--

·~ 

·I 
i 
f 
I 

r ~ 
~ ''.j 
'·t. 
l 

t 
l 

I 

q 
.. 

·~. 

2 3 6 1 
OP CODE OUOiO SLCA TIMING CHART 

F-0 TAGflOO HOO 9-1 . r •-1 . · . :r· ·-x . ..
1
• . . E-1 

::~:::::::s1=~-·-a:M:~:E:::::::::::::::::::::::;_L_v_L~_,_o~l~r_1_l~~-l~n~L~l~J_.~!_o __ T•_._J_n_l_1_31~~j~J~~J~i~1~.1~1~_1 
... ] 

T6 1· '!~ LOGIC PAGE 

U TO A SP lr.&131 AM2 

SEl CCC KG221 AF~ . 

.3 IX ADDR INHIBIT SAR KU301 AT6 

DC USET CCC r.Gl21 All4 

r.ATE 610-15 TO CCC KT)Ol BEi, 

6 SHIFT OP (>tlTE KT30i BBi! 

SH I FT CONTROL KTl21 AY6 

8 l CLOCK ADVANCE SP KAIOI BH2 

9 SLC RESET CARRY KUJOI Att4 

10 or RESET e 8-15 JU31l AQI< 

II A Bii 0 llA I 01 AU2 

12 Siii Fl LEFT SAMPLE KT311 AEii 

13 CARRY ~ICI 804 

14 BIT IS llA2i1 AU2 

IS 'cc DECllEM SAMPLE KG221 AWJ; 

16 >. TD U Sl'D SA11F\.E KC231 AY!t 

17 GATE CCC TO AIO-A15 KT)OI AZ4 

18 A TO 8 8· IS Sl'D GATE 1((:2111 A~ 

. TEST POINT 

1!8IF5Bo8 

BAIEZGl2 

BAIK2'JU 

BA I E2802 

BAIK40o6 + 

BA IKiiB08 

BAIM4G07 

llA Jtl;D02 

BAIH2Dl2 

eAIH2011 

BBIC4011 + 

BAIL4Cl2 

BA 1 J4oot. + 

BBILiiJOS + 

llAIE2813 

8A1M4G12 

8AIK4B07 

8AIL211Dll 

' 

J 

: . ~ : ..: l : : 

. -·• . - .,....._. ___ .. . - --- -.. 

T 
I 

- 1 
I 

l 

'~-----------

. ,.--,--r.-·T·-T-fl-i --1-------· ---·--·-· _ .. _._-_. -----------------·.L.._·_· ~J. --· -·..L.----· ~-· _. -.1..:..: ~· .. _·_· ___________________________ _ 

.7 

~- -~ .: n. u. 
. .. . ···- .... - .. 

~-::::·-::-:: 

-- : . ---- -··· ·-- ---,.- - .. ,, . - - . .. , ~ - ·- ·- ... ·- . . .... . -----· -·.... ~ --- '"'· ... _ _,.... ..... - . 
I·· ---.-----..-----~_,..-.;. •":-':···--·---- .. ~------ ... -·-· ··-. - .-. - ............. ;; 

... --· .- . ~- .... - ~ ... 
•• ; .• i- :_ .... ~ ....... ~--

·f!.'N 

.. ··"" 

A 

B 

c 

0 

.. ,, 

£ 
. ' 



'f 
I 

1 

l 
f 
I 
~ ·• 

f 
l 

'~ .. 

SERIAL CATA 
.FAOX Fill 

1/0 OUT BUS 
(D & U AEG) 

rl.A/ CLOCK 

SUTOR 
PULSIES 

ACCESS 
WPONSE 

' 

~ •..•. -· .--· ...... ___ ' 

DECR 

I.a 
~ 

IL ...... 

zeao neon 

... tlt!UJ CCIUITTtC\ 
''l 

Iii• 

_,,. 
-.... 

~k 
~~ ~~ 

MA~ J'li Cct®Of.S 
,,,, 

-... 

4 
10' . 

Arr.as conacu 
• .. 

'·.,_ 

·-· 

STATUS-"' 

.. J FILE DATA REGISTEC\ 
I =-- SMIF"r ~ 

dj!l 

. 

-'l>-. 
"' 

,. . .,-. 

. "' -
-

.. 

_ ... 
.. .. -

•. 

. ···, -·· -.,.;...-- -· ... 

__ ........ .._...,.._.. __ ._~·-

. 

h 

1 
CfmPAllf& 

~ I' t 

-

/ / ) /. 

J t 1 I 1 ., J _, , , c .... 

INCR_cJ COllE ADDRESS REG J "1 
~~ 

-°"" ... 

I i1 

SIECTCI!\ ~EGIS'Ull 

.. 

.. 

-

INCll ..hi SECTOI\ CCIUNTEl\ .. 

DATI. IC HUMIH 

) 

~ -

~ 

-~ v 

.,:.. ·-

., 
\ 

/ .• 

cvcu:-sTf.At. 
ADCll BUS 

5SUAL mr.r. 
to rlLI£ 

ACClSS GO 

DATI K ~Miii 

\ 
./ I / ). 

XFltOl 

A 

E 

: · .... 

DIS~ FILE UNIT DATA 
AND.CO~TitOL DIAGAAft 

DAft P/N IC. 
1-----11----...... -+------+-------lr---t------it--...--+~2~20~1~24-l--tF 

"" 11)0 .. 
1---~-------+-----.... ----..... --.-.-----1------------1, ' ' . 

~- ~--~.- - -- •--...----+---+-~-•~ .XF .. O 1 .__ .... __ ...., .... ______ ... _______ ...., ____ ... 
· .... ·~ 

\ 

) 



' - . 

\, .. ...__ ,' 

f 

2 3 6 ·7 
llF501 

B OUT BUSS ,...,...., ... .,.._. __ .. ,..,... ................................ ...,...,..,...,..,..., ..... ._...,.,.......,,.....,...,;,.....,.,...,_....,,...""1'...,=='""'..,.. ... ,......,...,,._....,...,,..,...,...,.....,.,....., ... ,....,. ... .,.. .. ...,..,,...._ .. ..., .... ...,.~-
X2 OF IST CYCLE STEA:l FILE LOAD SPL ----ii: 

XID START WRITE 
MEA 4 

T'6 

SECTOR PULSE 
( 125 US) 

R/W SEL 
WlllTE CLOCK 

1111 !TE SYNC Tll 

R/W COllDITION Tll 

A 

B 

c 
·o 

E 

DATA lltlS 

CHECK BITS 

x 
f 
5 -
D 
1 

. . 

LOAO SPL 

SET HEAD AND SECTOR 
LOAD Fl LE ADDR REG 
TAKE ONE CYCLE STEAL 
TURN ON°R/W RE TR 

BIT CTR D 

R.IW COND 

llDllD en xr201 

X4 OF·211D.' FOLLOlllHG CY ST. 

FILE DATA Jl.EG XF)Ol 

""'." -. ·j 

TURN ON CYCLE 
STEAL REQ TR 

lllT BIT CTR E 

0 

BIT COUNTER PULSES 

HH 
r-; 

I 

H H 
r---t 

I 

EllD OF BIT CTil £ 

. TUM OFF WIUTE SYNC TR 

.CS l.VL 0 x6 ---..J.TUAN OFF CS REQ TR 

HHHH 
r---t. t--1 

: .... 1.----tl 

HH 
r----1 

------------; 
15 

I 

~ .: ... 

XIO SEl!SE 
RESET 15 

i. All£A" 

15 

SH In 

WT BIT CTR E 

RILL WOllD COUNT 
EN& OF BIT CTR E 

R/W CONDITION 
SELECTOR PULSE-

OP Cllflf'LM 11t 
DC RESET 

TUllN OFF OP 
COMPLETE TR 

...... 

2 

RESET: 
CS ll£G TR 
WORD COUNTEll 
DATA REG 
BIT COUNTER 
MOD 4 CTR 

FILE ADD&ESS REG XF221 

XIO START WRITE 
AREA 4 

T4 
WRITE A •1111 

I NCR MOllULE 4 CTR 

TURN ON OP 
COMPLETE T1i 

A 

STDR .ADDR 

FILE DATii GATE B 

c 

.,_ __ _.... ____ ..,.. lllT REQ LVLZ 

TURN OFF R/W SEL D 
ANO R/W COHDITIOllTRS 

E 

··:-,.: 1:. . -·. 
. : ..... 

l-NJ_G_·_6_5i-'4"'°15,._4;;:8:.:;0_.E:+~-+----+~-r""llR:::.:.:.l~TE;.,;O::.;PE~RA::.:,T:.il .llllNi------f X :.• .. ·.· .· . 
DATE ,, N 2201242. 

1---~"'---t-----it--....,.---lt----it-------+-----+-;:;.;;.;;~.;.;..-1F 
"" 11 0 5 1------+-,-'~-4------+-------t----..L------.J--~-L..!.!.i~--'o 

I ... 

\ 

'-·-



II , 
5 
1 
I 

B OUH\JT BUS 

XI 0 START READ 
AR£A 4 
T6 

2 

SECTOR P\JLSE (125 l'li) 

3 

LOAD WORD CTR 

1---~__,"'°FILE UIAD SPL 

WORD COUNTER 
Xf201. 

SET HEAD AND SECTOR 
LOAD FI LE AODR REG 
TAKE ONE CYCLE STEAL . 
TURN ON R/W REQ GR 

SECTOR 
CDllPARE 

SEC':"OR EQ.UAL 

BIT CTR E 
RJW ~ONO 

TURN ON RN SEL TGR 
TURN OFF RIW REQ. TGR 

SET BIT 0 

INCR 

NOT 

Bl T CTR GT 
NOT ·!ID CHK OP 

EfiD·Of BIT CTR D 

READ CLOCK 
R/11 SEL ---..... --IA 

CTR SPL 

READ DATA TURN CN INPUT TGR 

U REG BIT 8 
FILE LOAD SPL ------..;GJ1oo------.J..i~ TURN ON ~~D CHI'. OP 

TURN OFF INfUT 
TGR 

R/W CONDITION TGR 

A 

B 

c: 

D 

£: 

DATA BITS 

--1 

H H 
1----1 

BIT CTR GT 

BIT COuaTER l'ULSES 

. tlllT llll'Ur TClt 
FIL£ BIT 0 
FILE BIT. I 
FILE: BIT 2 
FILE BITo3 

HHHH 
f--f r---i. 

HHHH 
-~ 

----·· 
I 

1 '' 

._,· 

··.::·:_._ ..... ·.· 

,. 

:;.'.::. 

FILE !IJITA REG 
•FlOI. 

5 

RESET 811" 0 SHIFT 

TURN ON CYCLE 
STEAL REQ. TGR 

CS LVL 0 

INPUT 1·GA 

NOT BIT CTR E 

·-.-: 

FULL WORD COUNT 

END OF BIT CTR E -----"'I START BIT CTR 11/W CONDITION 
..__.._ ___ _, SECTOR PULSE 

... ,.:.·:.· .·· 

: ·~ . 

TURN t!N R/W 
COHO TGR·. 

·~ .. . ,.· 

...... 

). 

·, .... __ ··· .... 

6 

CS LVl 0 X6. 
FILE LOAD SPL 

2 

. -~-- ... 

OP COllPLETE 
BC RES.ET ·. 

. FI LE ADDRESS REG 
. XF221 

XIO STAR1 READ. 

AREA 4 
T4 

A 1-----. 

RESET IUT 0 

TURN ON OP CflllPLfTE 
TGR 

FILE RESET 

INCR HOOULO 4 
COUNTER 

TURN OFF RIW SEL 
I. R/11 COlll IT ION 

-TGRS. 

fQ. TGR • 
\.IORD COUNTER 
DATA REG 
BIT COUNTER 
HOD It COUflTER 
RD CHK TGR 
INl'IJT TGR 

•. 

XI. 0 SENSE· R.UET 15 ·=El. ;. . ., I TURN OFF OP , .. 
AREA 4 . , . A .... -----1-t COllPLETE TGR 

"'-~.;;..;;;;,;.-...;,.;.;.._~ 

., ·::" 

- .. · 

<· 
;' 

.; ... 

~ T"·. . . 

, . . . cs .~vL_~·?' --...j TURN o~6~s RE~: I 
·<:_ ... 

. ·. ,._,. . 
·., 

·· . .-· 
· .. _').-· .. 

:- ·." -~ ;· .. 

7 
XI 511 

1/0 BUS 

INT REQ. LVL 2 

.:· . 
··.;··· ··-· ·· .. 

•OA1( KNUMUll . DAYE .K NVMta ptSK FIL§·· .. 

·, 

1----<i---~--+---1~· XFSll 

., . 
.:·· ... 

A 

B 

c 

D 

~··: 

. ~. 

.·,. 

,. 
. .. ~ ,,., . 

. ... ·. 
' . 

. I 

\.... 

! . 

-.· .. : 



2 

AREA 4----
XIO TIHF GT 

. . 

3 

.. · .. ·- - -... 

LllllD WORD 
tOIMTER SAMPLE 

CPU & N11T u6 
"'"""--t~us 

FILE 

CP 

T6 -~~~~~--------------

FILE LOAD SlllfW'LE 

DH: FORWARD 
OFF: MCKWARD 

HD/REQ ACCESS DIREtTlllll 

ACCESS NOT---"t 
REI.DY 

CARR NOT HOHE --r-, 

AREA 4 
XIO SENSE RESET 15 

DC RESET 

ACCESS NOT HOIE 

ACCESS NOT BUSY ---f 

XIO SENSE OEVICE --------~A 
AR~A lt _ _ FILE DSW BIT Ill' 

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

m 
ACCFSS llUSY 
NOT ACCESS 
1111 IVE 

s 

\IORD CT 14 

WO\D CT 15 

BlllAl\Y SET 

6 

WORD CT II 

ALL WORD 
CTR TGRS 
Off 

.·.•·.:..·-; 

1 

FULL we 

------.... ---I-+-+----·------------' INCR WORD CTR· 

Ntrr FWC 

I!!. 
I 
2 
J .. 

10 OR 20 Hll 
STEP HOOE 

ACCESS CTRL 

20 "5 

SETTLE SS 

ACCESS BUSY 

FILE llUSY 

lltr REQ LVL 2 

llSV llfS. 

• . .: 

ACCESS DRIVE FILE 

F I LE NOT READY 

CPU 

CPU 

.~·. -

DATI . K .;..JMIH DATI EC-It& DISK FILE --

COtrrRGL OP Acctss -
OCT 65 4 LS"83A OAlE .)·29-65 l'/N 220t2"1J 

no 

r-----+--~1---t-~---11BJ4 XF521 

- . . .. . '- - / 

B 

c 

0 

. . 

1-.·-

,. .. _. :.·· 

; .: t 



x· 
F 
7 
0 
I 

LVL 

-
- .. 
.. 
.. 

-
-
.. 
• 

-
.. 
.. 
.. 
.. 
.. 
.. 
.. 
-
.. 

SIGNAL llNIE 

l'ILE LOAD SPL 
(XIO E-2 T-6) 

R-W REQUEST 

SECTOR EQUAL 

SECTOR PULSE 

R-'.I 5 lflGLE SHOT 

R-W SELECT 

\JR Ill SELECT 

\/RITE SYO/C 

COUNTER SP 

51T CTR A 

BIT CTR E 

BIT ~TR C 

BIT CTR 0 

BIT CTR E 

R-W CONDIT I OH 

CYCLE STEAL REQ 

FULL WORD COUNT 

OP COWLETE 

FILE DATA 

S.OURCE PAGE TEST POINT 

XFIOIAR2 A-CIH6Dl I 

XFl21AN6 A-CIJ6804 

XFl818H4 A-CHt6Dl1 

XF181AB4 A-Cht6G10 

XFIBlAQll A·CIH6JI; 

llF12lAY6 A-ClJ6B07 

XFl21BHli A-Cl J6J07 

XF131AQl A-Cl J6Gl3 

XF101AP2 A-ClH6B08 

XF24!AJ2 A-ClL6Jl0 

Xr241AV2 A-C 1L6B03 

XF21'1M2 A-ClL6D05 

H241W A·C1L6t!05 

XF21' 1AZ2 P.-CIL6813 

XFIJ IAR2 A-ClJ6G05 . 

XFl61AQl A-CIL6808 

XF2116T4 A.:ClG6804 

XFl5 IAR2 A-ClK6Dl2 

-. 

-:· 

.-: 

FILE WRITE OPERATION 
•; 

A 

J .. 
-

U" 1 
~· 

125 us n__:_· 
~us· e 

J .. . .. 1 . . 

J . . . . 1 
. . . . J 1 

1.39 115 1111LI·1111111111111ililllillll1111111!1111111!1111111111111111i111111111 
~~ flflJlilJUl.JUlf1.fL.f1JlJ1Jl.JlIUi 

n 
. ... 

. . 

. . . . . . 
I 

.. 
... - ....... . . . - I . . r 
. . ..... . . n . . 

..... 
. . . ...... J 

~WOlli) 
~ . . n 

.. . . 

... . . ... 

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

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

... : J-oE-: A~-1.. ~EROS. . ;i I iE :~ 1 ·--· SVNt .WORD IST OATA WORD .. . . . . .. . . . . 

. . . .. . - . . . ''. ; . . ...... ... '. . . .. . . .. . . . . . ..... 
•.;•. ·· .. . ~ . ' ... :·. . . . . . . . . . .. .. ... . . . . .. . . ; . ...... . .. . . 

; .. : ... . . . . . ·- ......... . - - . . .. - . . 

·. · .. · 
'. 

I 
11 

n 
J 

.. , ... 
. . 
. . . .. 
. .... ' . 

!__.ll__ 

l l 

11 
D 

l 
. 

1 
I 

2ND DATA WORD ;a. j E 

. . 
. . 

DATE K·NUMlll DAtl DISC FILE. 

AUG-65 415480 £ 

DATE 3-18-65 l'!N 2201245 X 
1~----t-------+-----+-----~1r----t~---"-lf-----+-~:..:..:;.~ f 
1~----t-------+-----+-------lf---"------f-''-"--.... _•_13_0 __ _,7 

Xr701 
0 
I 

. : ;,, 



x 
F 
7 
1 
1 

LVL 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

2 

SIGNAL NN1E 

FILE LOAD SPL 
(xio E-2 T-6) 

R~ REQUEST 

SECTOR EQ.UAL 

SECTOR PULSE 

R·W SELECT 

READ SELECT 

COUNTER SP 

BIT CTR A 

BIT CTR B 

BIT CTR C 

BIT CTR D 

BIT CTR E 

R~ CONDl":'IOll 

CYCLE .STEAL REQ. 

FULL WORK COUNT 

OP COl1PLETE. 

3 

SOURCE MGE 1tST POIN1' 

Xf"I01AR2 A-Cltt6Dl I 

XF121AN6 A-CIJ6804 

XF18111114. A-Cl"6Dll 

XF181AB4 A-Cl"6Gl0 

XF121AY6 A-CIJ6B07 

XF121 BG4 A-Cl ..IEBHl 

XFIOIAP2 A-C1H6B08 

XF241AJ2 A-CIL6J10 

XF241AY2 A-CIL6B03 

XF241AK2 A-C1L6D05 

XF2411A2 A-C1L6ll05 

XF241AZ2 A-C1L6Bl3 

XFl31AR2 · 

XFl61AQ.Z A-C1L6808 

XF2l 18T4 A-CIG6B04 

XF151AR2 A-C1K6Dl2 

5. 1 
XF7ll 

'. 

FILE READ OPE RAT ION A. 

·~ --
u --,___ 

.--,___ 
125US~ 

___r-. B 

___r-
1,39 us......:j H · 11111111 I 111111111111111 I 11111111111111111 l 1 

l.n.JlJlJLfUUlflJlfi~. 

L Ul 
I c 

1 1 J 1--~~ 

i---- --- _______ __.ri ... _____ _...11_. 

-------·_J ·t_. 

i---- --- ______ . ___________ IL_ D 

. - ~ 

·•. :..·· ·: .: '~ . . •... 

E 
'· ' 

:··,- ...... . -.; 

·-; .. 
•' ~ 

l 
i 

DISC FILE 

J· 

·. DATE « NUMHI DATE 

2201246 x 
f - -~ 

7 ·. 1130 

I ! I -<: XF71 l ·-------·11,.. 
: 

.:,. 

·., .·· 
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BUFFER 

PRINTER 
GROUP COUNTER 

XPl41 

BIT 5 -I'll.INTER 
NOT 

l\EADV 

XPl21 -

U llT .--
SKIP 
STOP 

XPIOI -

XP2U 

BIT 4 

PRINT 
SCAN 
ERROR 

XP201 

XPIOI 

IS 

11IMS 

CARR. 
CHANNEL 

FR14 I 

u 

BIT I 

CARR. 
SKIP 
INT. 

XPZOI 

PRINT DISC 
SOLAR CELl.S 

1'1\101 

CARR. llJSY BIT 3 

PRINTER BUSY lllT 6 

XPIOI XPl21 -

c ' ~' ~ _, 

c. ..., 

PR llfT ~GNETS 
P!l201 120 

SELECT PRINT SCAN FIELD IN STORAGE 

· CYCLE STEAL REQUEST ~~ 

INTERllUPT REclUEST 

CARR. READ 
SPACE EMIT 
INT, INT. 

XP201 XP20l 

I REI!, II 

7 .. 

' 

.. , .. 

~· (> .... .... 
C' 

~ 
.... 0 z t 
zsA:J: 
:::> "" 
" !;;, ...,,"' 
"'BI !< ' ':!! 
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= c 
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PR INT .DISC CLOCK 

X 10 CONTROL 
AREA 6 

U R£G BIT 8 

U REG BIT9 

READY 

START KEY 

XPl:?l 

B REG OUT 

l-6 
C.S. LEVEL I 

U ltEG 8 • I START PlllNT 
U REG 9 • I 5TOP PR lllT 

llUH 

FL 

XPli! 

ON 
FF 

XP131 

·~· '. - ., ~: ... 

·1.· 

C;s .. READ 
REQ £"IT INT 

FF FF 

XP2DI 

INCR ----i A 1.----... 
X'141 

r .·. 

'.· ... 

BuFFEA 
REGISTER 

Xl'111 

PRINT 
GllDUP CGUNTER .. 

·.:•·' 

0 

3 

:·,: ·:··.

: : . ; . . .·:. ~·· : 

. -. ·. ~ ·. ·.- .· .. 

·-.... ....• 

CYCLE . STEA~- REQ: 

'-£VEL I INTERf!,UPT: UQ 

17 

... · . 
. · ·+ 97 

.,.; 

, ... - . . ·~ 

_, ..... 

.. ' .. -· 

CORE STIJR• SELECT: 

.·• ,·,,_ 

·.·. -·.-

· ... \ 

··,· . 

6 

OBJECTIVES: 

I. TURN. ON AUN f .L. (XI0 0 U llEG BIT 8) 

2. WHEN PRINT DIS~ ~LOCK llAKES. TURN.O~ C.S. 
P.EQ F.F. (STARl X-CLOCK) 

3. 1'RIKT GllOUP COJNTER WILL CONTROL 
ADDRESS ING !If 1130 SToRAGE, AND 
SELECT WHltH GROUP OF l'RINT 
MGNET COIL.$. TO BE ENERGIZED. . . 

It. TUAN OH cvcu· STEAL COllTML 'f" .f •. 
EVERY OTHER X-tLOCK C'fCLE TO fffCRlllEllT 
flUllT GROUP COJNTEll. 

5 • . RES rT C • S. R£Q f. f. lltltN PR lflT GaGU1' 
COUNTER INCREllEHTS TO llOUP 5£VtN. 

~. INITIATE ll£AO EMITTER IN1UllUPT. 

. ' 

·.·.·:· ... 

DAJE IC_NVMIH DAJE EC NUllllH 

·AUG-65 ~I 480 E 

··.::· 

1 

c 

D 

E 

PRINTER WRITE OP 

READ E111n R 
DATE l'.-'N X 

1------+--------+-----+------~1~--+--~---+------l'-"'=""-'-'"'"""--I' 

1-~---1 ...... -----+-~~+-~~--1~~~~·'~·-''-"~...-...;..;.<--~~; 
•-~,__.--+--+----•Dllf XPSOt 

i-··. 

. '-,..... __ 

·f 
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XIO CllU. A 
PP. INTER CTl\L LOAD 

AREA 6 XPl21 

U REG BIT 13--....... -------------·..f 

SKIP STOP 

l 

SKIP STAlt'f 

FL 
f 

ANY CP.RR. CHANNEL 

B BIT 1 

CARR SKIP 
INTEMUl'T 

5 

I NTElt POSE, · 
CONTACT 

Pll.131 

XP101 

I 

6 7 

INTERPOSER 
MAGNET 

FRt6! I 
CARR'IAliE 
MAGNET 

1'11.161 

SKIP RESPONSE· DSll.BIT I 

LEVEL 1 llffERRUPT REQ 

r--~------------+----------4._.------------- .CARRIAGE BUSY· DSW SIT 3 

LINE SPACE 

FL 

U REG BIT 15 -+----t 

XPIOI 

U REG 13•1 CARRIAGE SKIP ST.,RT 
U REG 14~i CARRIAGE SKIP STOP 
U REG 15•l CARRIAGE LINE SPACE 

XlO SEHSE RESET 15 

AW6 

CARRIAGE CB 

A 

XP 201 

o s 1 o 15 20 · 25 30 35 Ito 

B SIT 2 

IU LL I SECOND SCALE __ _._.I ..,11._.1..,1..,lul..1!...il..11..Ll.._1.._1.1..1.1..1.1..l .1..1 1..I .._1.._1 .._I 1.._1._1._1._l._1._1LJ1LJ1ufu1u1...11u1..1.l..1.1.i.1.1.l .1..I '"-' --

I 1~1------~ . j : 8 .. 5 11.s.1 

14-- 2,5 "·'· 

CAAll 
SPACE 
INTERRUPT 

FF 
SPACE RES PONS[ • DS'1 BIT :Z 

OllJECTIVES FOR CARR. SKIP 

1. U REG BIT l3 SETS 5'1\IP f.L. ANO EttEl\GIZES 
CARR I AGE Dll. I VE llA&tlfT; 

2. ANY CARRIAGE READ CRUSH StHSUIG A tiOLE 
Will SET SKIP INTERRUPT F.F. 

3. THE INTERRUPT WILL PERMIT THE PROGRAl>I 
TO OETERHINE IF THE CORr.F.CT CARRIAGE 
TAPE HOLE WAS SEJ.ISED. 

4. XlO CONTROL WITH U REG 14 WILL SET 
THE CARRIAGE STOP F.L. 

S. TH£ STOP F.L. Will RESET THE SKIP F,L. 
ltHEN THE CARRIAGE C.P, l'IAKES CONTACT 

DATE K NUMIH !>ATI EC NllMIH 

AIJG-65 415"80 E 

OCT 65 DATE 

PRINTER CONTROL OP 

(START STOP Sf'ACE 

P/N 22012 

TYl'f 1130 

1~--1----+---~---•IE~ XP511 

I 

. ·., :-~~-

i. 

B 

c 

D 

E 
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LVL SIGNAL NH'[ SOUP.CE MGE TEST POINT 

- l\;JN U'ITCH XPl21Al'll A..AIH2B03-

( 
' '-. .. .. / 

s 

' ' '---· 
I 
\ 

6 

,,,...--. /,,,.-· -.. 

( 
'·...._ -

..... _.· 
. ·.·~, 

7 
XP701 

-, 

J .• ~ I·•,,_~" __.,~-~·.·:t, ---t~.-.;.-~- • •--4-- -.............. • · -·· • · · · · · + • • • • • • • t • • +- • • • • • 1 • • • • ·: •· • , • • • + ·· .- • • • '. • -1 • • • iest'I' ~ 11.[a ir,..., ·l: : : : t---J ... ..r!t.!..."'l.'. '!.~_:.~ 1~rt-... ·t--·•· ... .;.......±!:::::..~·-+ • -'..: ~""'! .... t · .. • .. -t. ,.. • • -4 ·-·~-~"'!' _ _.· ~-~~--t ...... • • •·• .. •.•'. • .. ·•·•·• ... f ... -.. • • • • • T •. • • .... ~ -t :'---o.j 
------------------------------...--- . · 4- ' • a.frL · · • - • 1 · · ·.L . • : f ..-----... 

~.:..: ::i-rr+-t • · 1··~-.:33.I.:: .:Jlgl.:: :(.U.: :.: !'Tl! .:·:l:lJ:: t ~.TI! :...:J:if::::-:iar8:J:-· ·- · : : ~m:::: · XP33lA113 A·AIJ3Dl2 + PRINT DISC CLOCK 

3 + PR I NT D !SC CLOCK SS XPl31AC2 A-AIJ3DI 1 

4 +PRINT DISC CODE XP331 A·AIA4 

+ PRINTER CS REQ. XP13 IAN2 A-AIH2804 

6 + RE.11.D EMIT lllT XP201AU2 A·AI J2D09 

A·AIH2B04 5 
+ PRINTER CS R[Q. 

XPl31AN2 + CS REQUEST 

6 + READ EMIT 1 NT XP201AU2. A-A IJ2D09 

.;~--.-: 
7 - CS LEVEL Kiil f1AS4 A·AIH2BOi 

8 - Pl'. INTER CS C C1NTROL XP131Af6 A-A1H2D06 

9 - RESH PF. INT BUFFER XPl31AZ4 A-A1G2B07 

10 - LOAD PR I NT BUFFER XPl31AU4 A--A1K2B09 

11 + PR I NT SELECT GROUP 0 XPilt l Bolt A·A102Bl2 

12 + PR ltlT SELECT GROUP l XPl41BE4 A•AID2B13 

13 + !'RINT SEL:CT GROUP 7 XPl4 I Blli A-A1D2B09 

_-t ..... d .... -....J...+I ~_i __ +._::-'~..:fr.r:rr_:r+.' -,1 r.:r ' 3F--=-=.It=l: :J::: : ft ·--:1 --1-~1::-~~~ ..... ; : : : : : : · 1 • • .::;;_~ :· 
;_l_l-l- ' , ..J. . . • " ·- - t-· - • • • • • • • .. . L 

.............. .. .. .. .. .. .. . . 
........... .. . ...: .... 

t--:±_-.~ +- +- : --:iilits•' - - ----·--+---·---·----+-------+-----~:T:: ::: 
·- ..... •--:.......~ --+---.-++..__! : ----++1--i-J --------"--+---- - - --· --· ___ __.__._----1H .. -+--.. -+ _. -i • • • • ••• - ___ , - ·-----< --· . - ... -+ • . • . • • • - • - ••• -I· .... -1 • " ••••• . !"'"--~. ; . ' f • ' • r;- . ..:...l..J l - T • • I • ' ' ' • --1. . . 

'I: 

~ 

i:t 'I 
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'I ' ::!...!:' 

-Tf BF-1 +-' -i-
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DATE IC N\IMMD DATl ICNUMlff 

·:_: .... 
: ., AIJG-65 41 480 E 

P/N 

t'fPI 

XP701 

' 

8 

c 

D 
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12 

13 

14 

15 
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SIGNAL NNIE 

+ x fo c9NTROL 

+ XlO SENSE DEV ICE 

- PRINTER CONTROL MOOE 

- XlO SENSE RESET BIT 15 
AREA 6 

+ CARR !AGE r.B PULSE 

- ANY CARRIAGE CHANNEL 

- LlriE SPACE LATCH 

- CARR !AGE MAG SELECT 

+ CARR !AGE SAACE INT 

+SKIP START LATCH 

SKIP STOP LATCH 

- INTERPOSER WIG SELECT 

+ I NTERPCSER CONTACT 

- CARRIAGE MAG SELECT 

+CARRIAGE SKIP IHT 

SOURCE PAl:E 

Du10.1 ao4 

DUI 11 
DUIOlAY4 

XP12 IAD4 

XP201 B1!4. 

XPI OlCl'A 

XPI 11AS4 

X Pl 01AV4 

XP1018"4 

XP201All2 

XP101Au4 

XP10IAR4 

XP101AZ4 

X P331Atll 

X Pl 01804 

XP201AV2 

' 

s 

TEST POINT 

A-A 1 G2DIO 

A-A1L3813 

A·A1G2D09 

A-AlH2B02 

A-A1G3D04 

A-A1G3DI 1 

A-A 1E3009 

A-A1F3012 

A-AIJ2B09 

DATI IC-I DATE IC NUMlll 

AUG-£>5 41541!0 E 

7 
X P71 I 

PRINTER CONTROL TIMING 

START STOP SPACE 

DAU P/N 2201257 
TYPf 1130 

~ XP7 l 1 

E 

x 
p 

7 
I 
I 

.~= 

; ... 

' ., 
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XIO_fUNCTfON DECDOES 

B PIMEREO OUTPUT BUS$ 

··.· ......... . 

U REGIS"TER XIO DECODES 
_;: 

.. ''· 

· ... :·. 

~- :.-

.:.*·, .. 

'....____.,. 

READ 
LAHP 
SCA 
RPlll 
R"l21 

' ' ...... 

X 10 START READ OR flllOGLa.O 

XI J START PUNCH 

PUNCH 
CHECK _ 
RPllil 
R1'151 
RPl61 .. _. 

READ. Eil I TTER SCA 

RP121 

. 
... 

.. 
---

.... ... 
. --.. 

_:.. ... 

__.. .. 

--REG 
COMP 

_GATES 

XR)21 
-_XR))l 

RD/PCH 
fUNC;TICllf 

CONTROL 

: XR2lol 
XR251 
XR261 

RD/PCH 
Tlfll NG-

RD/FEED/ 
PUNCH -

CB 
.._ __________ _._ XR301 

.. - XR)ll 
llPl)l 

,,: .. ' 

_,.·· 

· .. · 

-._ .... - f+ 
Llillll PUNCH llATA_ .. 

A .. rt-
REG 
CGflPLfKENT 
~TA ,;,; 

~ :r 

REG A COMP 
,CONTROL .. ~ I· - ...... 

~ 

.• 

- - , -

RD/PC ti 
llATA 
REG. 

XR31il. 
XR351 
XR361 

; ·. 

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

s 
-, 

XIO READ OR AlOG LD _ .. - llATA/OSW 
BUSS 

- .,. A5,S£illlLY X_l 0 SENSE OSW 

• 

- __.. 
Pl.ltltti .. W.GNET XIO WRITE .... GATES .. 

PUNCH DATA GATE __.. 
~ Xll71 

-._ 

I I 
'':-_ - ..·--- .. -

.·-, .-

··,,. ·-.. 

6 
XR401 . 

. ·"'. 

... i...----•--------• •· _- 110_ tNPUT au_ss 

j 

·~ 

~ . , .· .•· .. 

... 
-.... 

PUNCll . 
W.GN£1S 

II Plltl 
RfilSI 
RP161 

' 

_ .. 

-8 

'· 

. ~ ., 

C. 

D 

INTERRUPT ·1--------------------------------------1 .. ~ REQUEST _INTERRUPT LEVEL 0 

XR28l 
XR291 1-----------------------------------i=:-~ REllUEST 11_.TERRUPT LEV£L " 

E 

:-...· 

DATE EC NUMIEI DATE IC NU!"lfl CARO READ/PUllCH UillT DATA -

lllJG-65 ·15480 E AUD co:1TROL D_lAGRAK 
i_;;:.:....;;.:;+:":.z;:;:::..,:;_..f.------f'--------t-D-AT-E~3~-~2~5-~6~5~P-.-N;.;.;..-r-2-2-0-12_5_8-i X 

1-----4--'----"""'"'l------1--------11----t-------+-----+-------·1R 
i-_:.--"'-------""------f--------t-----''--------+-'-'-"--..... __ ,_13_0._-14 

1-;.;.__1----+---+---1 JB~ XR401 
0 
I 

.. ·~· :· 

~ ..... 

---

- ' 

.· .... :.· 

' I 
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J(( 0 CON':RCil · 

SRP R£AOY & NOT BUSY 

U REG 1 

SRP. FIJNCH 

NOT READY 

LOAD PUNCH SP LAST PUNCH 

A FF 

NOT ,PUNCH . 
XR251 

PUNCH-SRP A 

O!IJECTIVES: 

A 

SS 

Xll)OI 

(l) SET XIO PUNCH F.F. (XIO COHTitol) STAllT 
flOTotL AND EMERG IZE FEED CLUTCtl IF lltl CARD 
P\IMCH. STATION 

(2) STAr-T P\l!ICH ENERGIZE INCREHENTAL DRIVE 

(3 )"REQUEST l'\IHCH. lllr ERRUPT 

(4) UECUTE 1/0 WRITE CCHMlll 

!5) LOAD Ml11 1\EG fllOH IN BUS 

(6) PUNCH DATA ' CHECK FOR ERRORS 

(7) TERHINATE l'\JNCHING WHEll BIT 12 • I 

+cLOCK 
-PCH CB 

-ss 

+Tll I 

-rl1t2"" 

XIO W.ITE 

3 

ARCA 2 

A 
READY· 

FF 

PtiNCH t82 

Sf'D 

Xl\311 

PUNCH DATA 

ff 

XR261 

-.. · .... ,.~TE.:. ··.·.Rf:FER TO TIHING . . . . • . . twl«T (+TR I ~ +Tll 2) 

THllf' l: -~·. . Ytl!lf,( 
SPD 

ff FF 

--~·' ~··· 

STAR.T l'IOTM 
xa 211 

NOT FEED urn 

NOT MOTOR DEL.Ill 
CAAD IN PCH STA. 

I SS 

XR311 

NOT READ 

PUNl!tl SR P . A 

SS 

X~ll 

Sl'D 

SS 

XR)ll 

INCREMENTAL CB·B 

START FIJNCH 

GT A 

I NCROONTAL CB-II 

START FIJNCll . A 

LOAD 

OATA 

;;; 
~-. 

"' 
g -,..., . 

IHCll. PRIVE 8 

FF 

XR251 

INCR. DRIVE A 

FF 

XR2SI 

5 

•REG. COllP. BtT 12 

Blf o· 

A OR 12 

.-----f A. FF 

.---.,~A...JOR 
REG RESET 

. &~T II 

f''JNCH SRP . 

6 

PUNCH 

------...i-o.-----~----' · ·CHEC~ Al'\P12 

+12V 

+12V. 

INC. DRIVE 
IWl. B 

+t2v 

ANV: BlT 

-~-

XIO PUNCH A 

SENSE 1)$11. RESET 15 

NOT BUSY 
kOTPROG.LO. A 

Nt'T BLOCK I NT 

·uNSE DSW 

RESET •If( . 

RP14l 

. I 

Rf%1 

.-,,_· 
·.:. 

llR291 

P'IJNCH RESPONSE , 

XR291 

END OP 

ff 

XR281 

7 

DSW 2 

DSW 1 

INT. LEV. 0-

JUT. LEV. 4 

.r 

..... 
C> 

;;: 

"' c: 
"' 

·R~G RESET -------. --------------i PUNCH LAHP DARK ..------CARO IN PCH STATION DA Tl • EC NUMIEl DAU EC HUMlll CAR!> R£AO/PUNCH 

-Rtf; COflP S..,P ____ ...., ·-------------'"'""' 

·P\INCH INT ---------. -------------i ~ ERR SP. 

A 
ENERGIZE FEED CLUTCH 

A. 

TYl'f 

------ AIJG·65 41)4'80 E 
P/H 

WRITE· OPE.RAT ION FL 
. OCT 65 41Sli83A 

1---4--~-+-~+-~-1 1BM 

XR2 l l ---fEEIJ CB I 

_--;;~R~; ...... ~~l;~c~~~'~HC~H,,___~~---~-----t_°"__. ..... _x_112_2_1__, 
XRSOl 

,_ 

·" . 

• 0:. 

'·· ...... 

0 
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: . .. 
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XIO REAO .. 

FUNCTION' .. 
DECODE 

XID CKTRL 

JUO 11£AD 

FF '- re- .. 
AREA 2 A 

j..--...ij~ 
SRP NOT BUSY g. READY I"- -
U REG, BIT i3 

XR241 ....--: XR241 
T4 

lrtO FEED. -l:j A FF 
CB2 "'-

J-' .;... 

READ EMITTER 

11241 
SCA 

. 
RP121 -

Dp.!EqtVES: 

I)· SET READ g. FEED FF 
2) START MCTOR g. ENEkGllE FEED CLUTCH 
~) GATE DATA TD DATA REG I STER 
Ii) CHECK FOR ERROR AND REQUEST UITERAUPT 

. , 

5) GATE DATA TD I H llUS 
6) EWD OP AT END OF CARD 

__._rn 
ITTER ---1ilJ21Jl.=-------~-----~ 

--11..I~ ~ 
ER ~l. 

. . . . 
. +.CLOCK 

• EfllTT 

• SS I Ill 100 us l -i--:;..i 

+TRI ~ ,____r--t..;-_ 

+ TR2 r-1 l r--.....r--1. 
£SETSP~L : -rr ollP sP • . . r 1 .. 

- REG R 

- REG C 

NT. ' -t : •REG I 
ERROR SP. 

- ,,. 

I 

·'. ·: ·. .. ·-: .. -· :· .: . . .. ;._:: . ·. ~.: . ' .. 
:'.·:.' 

·--- ·~~-., 

·., .. 

· ... · 

'•. . ·.. -. ,. ,,.·~"':· 

~- ....... . 

s 7 

' ..• 

.AREA .2 
'A ~-· f\lAD SCA' ., 

A 

-
0 l----:,1u:;1---- ,, 

,. 
'· 

12 11 . 
j .... I 1 .! ! ! l -~ ~ -___ ,_ -·-~--·--·- .... 1--ti._ ; 

,• ll 1 1 llJ.j_. .J ..i.i .. 1--f 
. A t------~:--..,..j A. l· .. .. A A 

SRP DR 12 

A .J. .J A ,. 

~ DATA D 1=f L. 
FF .. A 

I"-: -

• ~OR 
I ~i>----1 rn A SS 
I 

READ SS 
100 us t--

9 ..... t- A XR341 
I . ... SS . ....__ 

l.REa COMP: ..ll. . i I I---- N A 

jDR 9 
.. ,..· I ' " .f:~;· XR31l ·'. SRP .. · 

' r I'.'"" Xfl3GI 
·' 

~~ I '. .... .. .. 
.1. .J A ' DATA -1.1 

.... .... 

_U 
"'l.......i ~-FF~ A 

·' 
...__ 

SPD ~OR-§ Oii TllE 
I TlllE_l 

SS ,___ SR)61 DATA ERR _11J A .... Alff BIT DSW 2 

. .J A It'°:'"-
REG. RESET SP. 

.... 
n > FF·-1 ·-. 

~ FF I- - t- ' lllllll .. 

B 

c 

.. I- -~· 

. ·~ . ·.HG: ·' 

XR3DI XR)OI HOT READ SS. • 
SPD l!l'RO RESET 1-- r RD/PCH TlllE ~ A ·- ;. 

XR29l ' ... · ' .. .. ,. 

SS READ IKT. g. ERROR SP, ·.• , . 
" 

.'° .· .... ,..·. -DSC A~.·. 
READ RESP. DSW 0 . _... 

I XR31l 

~ ·1 Ff READY 

I- -A • NDT BUSY g. READY 

·o 

AREA 2 _,,_ LEVEL 0 

& UQ...l.E NSE !!.S!l BIT~ A XR291 

t-sBU~ STA'fl lfliTDR . NOT BUSY 
END OP - - XR21 · ... 

NOT P!!Q!i. LOAD _!::::r A 
~ .. .. 

ENERGIZE FEED CLUTCH 

1 A 
..!!.OT BLOCK END ..- FF XR21! -flOl'OR .DN TD 850 115. DELAY 

t- -•. ~ 

XRZll '· Tit LEVEL Ii E 
DSW BIT J!l A 

. ' 
X ID SENSE Xll.281 

.... . . ,. ·-.:J ..· 
. ~-·. .. 

INTLIC .. NOT FEED 
CLUTCH INTERLOCK 

] OR .. FEED Cl 3 .. 
·. " ···- ; .... .. :·. .·~. - ..•. ,. 

" 
.. ... ··--- ... 

DA'fJ EC. NUMIEI DATE IC NUMlll CARO READ/PUNCH -
NJG.,(6 It I 51t80 E 

OCT 65 41 83A DATE 3•25-65 P/N 2201260 

•---+--+--__,.------.m~ XR511 

··.·· .· 
... -.. .. :,· 

:·. •· .... :.·· 
·· . .- .. 



--~·· 

x 
R 
s 
2 
I 

z 

CTREADY I' '12 READY 
L 

I 

~ PROG LD K[Y 

CPU RESH COWD 

144~ FEED CB-2 

PROG LD 

X 10 READ OR FROG LOAD 

~-

PllOG lD 

FF 

8Lc.cK B TO 0/0P DANS· 
.(TO IU>lDI, KGZ31) 

PROG lllo\D 

lllHIBIT RUH Tl\GI\ 
(TO llAIOl) 

CLOCK T708 -+-""'T--f 
DOT OR DEIAY START TRGR 
(TD llAlll) 

llOT ltlT OEt.AY SW 
CGllfT 0 

I /0 TO B SA11PLE 
(TO KG121) 

GATE INT LVL 

. NOT READ RESPONSE LVL 0 

READ/PUNCH !lllTA REGISTER 351, 

3 5 

1/0 INPUT BUSS ASSEHBLY GATES (XR371 ~ 381) 

5 6 

llOTOR DELAY 

l-------1"MIFEED OR PROG LDCLUTCH INTLK 

FHD CLUTCH 

llDTOR CLUTCH 

XID READ lEAD OF FROG LO TO lllAD (XR301 , 321, 331) 

(f'IUIG LO BLOCK INT) 

REAO RESP LVL 0 
Ff TIHING T7X7 

tlCIT Bl.Dtk lAST tNT NOT BUSY 

8 9 

DA1E 

7 

XR281 

XR521 

FEED 
CLUTCH 
t\AG~ET 

llOTOR 
RELAY· 

· CARD .READ/PUNCH 

A 

c 

D 

£ 

.: ·· .. · 



~' ! 
,.J 

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

2 3 7 
1442 1131 ATTACHHEMT 

READY TO Rl::AO, 

... rHOPPE•. EllPTY --rCll CARO IN .... STA _______ .,..r--__ PU_N_CH_&_PR_O_li_l.Jf .~: l-'-<i~·-"o ... T_OA ________ "'--11'"""""11 OR ~ 
A. ... CHIP STACKJR . , , . 

CHIP -BOX ' . . RILL .· . STOP START 
· J ' . -· --"0-'---s-T-AR_T_LA-TC_H ______ ,,_ __ J_ A FL~ "'"'1- · READY T 

- START . A RPI 7l 

'-.-·~,,--. 

. • -START S\I~ A FL ~,.. ._ ---11...__ >---:~~ DELAY ....-;- I . 
MOT ERROR~ rf] ~ l<R2U ••• -. . . . . i...- OR XIUOI .tlOT READY r-- . ..... .A A ~ 

BOX . vuu~~--~ ~- l 
___ oUT~q---oo--6..--- -- T 

COVER 
INTLK 

+12V~~ 

.a..__ . . _J_ 

. ·I 
· . · r-t -. . ca JtR2ll 110TOR ~ 

1 
=~ -c. OR XR201 ~ ~OT· START . 

... 
OTDlt. IDLE RflAYCONT (15 SECEEIA'f ' 

I STOP LATCH 

·l__ PL. 

l~T IOUG---"°-,... ..... --•D-.LE......,RD--..ET...__.. ________ ............... _____ .. ________ ....,.I--_ 
NOT~ 

I STllP JA 

'· I ·• . 

l- · FEEt 
INTI.I( 

mr 

c.lLsnte_ lATCH .. 

·. iftsi.1 -- iuo1 

....
A 

-~ 

MOTOR UP Tll SPEED 

A no 
~ CWTCH 

I 
-· ·J-.:" ;·:;::-· · .. · .· .. 

L· 
_______ s_TA_R_T ___ ..,_"!-1_ 1~---:i A &A;~ 11==-'~ ... m_c_w_Ta1 __ -________ l~-=a· aa ~ 

-j: • RP1'8 · .. 

· · LATCH 
l_ rE~~t ·1 . ·-~~ 

EIJ CB-! If-. _r_..,_ .. _,...._===------------t--o11----··.;uJ A FL. 
rm J .'_.I. · ~ .. 

.. ·. ~t-. ~NOT 
fEEO ce.J.i,, l FEED.CM .-:·i . ._ I FW .· 

' C. TO PUNCH·· 

t\PIJl JI . I . ·.. . [ . XR221 INTLK . OR . c~· urr.ut 
s-..,;;;,;;;;.--....:.,;,;,i;.;:;;;;,.__,....,....,_ __________ .......... ~---------~1 

l.da. I- .. 

FEED CB-3 l_ RED CB-!l 
RPlJI · J 

l 
.. :l •• KR211 CARD ll'l 

·· · raw sm: 
" LATCH· 

READ l.AAP 1J-o•R-EA.-o ... M;;,.;.mVA....-.can...._n_2.._ _ _,..,. ___ ,.. "1-._;,,_._~-J..~RD~T~DA=m~· !:12:irtilm;;--i!Jl~tl\' ns\o LAAP llAAK ~.:.· . . ]A ~ CARD 1.n READ sm 

SCA (IZ) OfAD J,. COL g 0 r lllT ;..,,. I 1D no - . .;...,.r . •·.--f.;1 >- . -
LF_E!:::.!'!:~2-l.J-""FEE....,.D ....... c..,--2 ............ _ __. ____ "1 i;..-.. -.•. -<----,-.-.-.-.-...-• .·~ mzl. lllT"""' ••UADm 

RPl]I J 
. . 

FIRST CMD RUN-IN CYCLE CM0o 7)' 
0 
I 
I zit llS .. 121t llS . 150 ... . < '160 llS . . . ; 

......,CM ..... iJ._· .... n ... E.,D_.·n ... "-....._ .... .:_ ... : ..... _.•.~------t _____ Fil' - -. · m ... ·----·fil ,· ·· r;;l · n ·· 
__ s_r.-~R-T ______ _.i 

--e-----___,ll 
_..JlOT....,...Glt __________ lr-. ---------------------------------------------~-__ ---1ll. 

·.- -

__ o_E~-'-··-~--------'-' ....... a_so_•_....e:t.:--------~-----------·------....... --....... ------------_,ll 

~ 

- .. ----=aml 
- ltilaU 

.. 

I \:.A. .JLr--1 ·au fW) 
CLUTCll . I ~GEV .. 

I 
1 

• • 

I 

.. 0." 

E 

- -- FEED CLUTCH- - -- - -- ---------.-· __ ..._ __ . ·------- - - -..---...... ---..--~.---.... ------------------........ /~ 
I 

CARO IN R£AO STAJI ON 

.I ll _______________ _,,,,_· ,-:. ·:. 
-------

DAO KNUMlll DAO KNUMIU . CARD lfAD/NICll 

2201262 

1 0 ---------.-#. ll .. -. i ~•-EA ... o ... Y.._ __________ ,__ _______________________ ..__ 

.. -:..-. -~:'.:·: / 1--+------i~-t----•D14 XRS31 
I 

q 
. . ' 
.._.J ---- - - - - - - - - - - ---- --- ------ - -- - -·--.- -- ----- - ..;._ ------------------------------.! ,. ·. 

' . .. 
: 



" ".'-·. '--- ''---· 

..... 

-------------------------------------------------·----------

.'··. 
I 

·'. ::·::·· . . I 
,'.~ I 

\..___ .· 

2 3 
I 2 

.~ STACKER JAH SW Ol'EN OR NO ll+li2 12V SU,.~Y 

PUNCH 
LAHP SCA 

RP!21 ·- A 
COVER -
INTLK. STOP lfMO 

~12~ NO NPRO SW 
FL 

llflllO 

llOT BUSY . 

.. 

FL 

FEED 
CLUTCH 
LATCH 

FL 

f'UllCH l.AHP DARK 

·HOT OR 

FEED CLUTCH 

\., __ 

5 6 
11.31 TT MENT 

FL - .STAtKEll JAH 

If PRO/RESET XR231 

TO 1'UNCH 

L..------.J.----.f":'"'TiF~{~-=it-PUN ..... c~"--sT_A_·_cH_E __ K __ -,; 
FUD _ca-3 

tllRO/RESET 

llOT FEED CLUTCH 

FEED CB-I 

Nl'llO/RESET 

DATA ERllllR. 

NOT HOPPER EHPTY 

XR231 

FL -

XR231 

FEED CLUTCH 
HISS FEED 

FL - HDPl'ER HISS FEED 

( 
'-.. ~.·· 

.. ·7 

A 

8 

XR201, 421 ERROR T.O RUN & OSW 

~""":"------------t--"I OR XR211 
NO CAllO IN READ STA 
FUD CB-3 

x 

CARD . 
FEED CB·S 

START 
HOT OR 

DELAY 

FEED • 
CLUTCH 

U.RD IN 
READ STA 

HADY 

BUSY (XlO FEED) 

HOPPER EHPTY SW 

I LAST CAllD TGll 
5 
It BLOCK LAST 
I CARD INT 

HO ll Hl'T 

l~ 

.l 

l 
f 

.---------------. n----------

NPRO TO READ ~ PUNCH 
llWlll RESET 

. tlPllO/REIET TO FEED 1ffll0/RESET 
CHECKS 

llOT.START 

NOT.BUSY 

NOT BUICK- HIT TD .UAD 

. XA501 .ANY READ LAMP !!MK 
. FEED CB-2 

XlO • rj1 f2'1 . r;i· f'1;1 
FEED ~ '-., • L..-1 "'-' .. ......_ 

1 ------------~----------~----..., 
NPRO/RESET , ___ _ 

-----------........... 1----..... ____________ ......, 
n----u 
l------------1----

-------

. .. :.:·:· 

XR231 
c 

t-------·-ti---XJUDI, 501 llE5El READY TO RUN-•N 

·. · ... _; 

0 
RfAD STA CHECK 

E 

'.';.:· 

IC -.uM&R DAH EC NUMIEI , 

4 Ii 0 E 

DATE P ·N 220126 X 
i-~~T-~~~t-~~t-~~~-t-~-t--~~--t-,Y-M~--t•,~,~30.=:""--IR 

1---1-----i----t----~r--'-----1~--------.l 

---i~--+--+-----•DJ4 XR541 1 

·.:-

-· __ --.~---

· .• _,.., ... _ 



'•. ··~ 

·:-; ........ _..,.,..._ 

2 3 .. s 6 7 

XR70i 

.. 

SOURCE ff\GE 1£ST POUrt ... -~ I 0 1,56 llSEC 3.64 tlS 6.25 MS 
.· 

lVl SIGNAL NNIE 12 .5 llSEC .. .L 
·'."- ...... 

+5RP, X 10 AJNCH ~ t .. 
1 XR24tt!B2 A•B1F3D09 

. 
-.. 

2 +PUllCH CB· I XRl21AFI+ ~Blfl)GOI. . . ~ . -
•.. = .·. .' . '· 

3 •PUNCH CB•2 XAl21AHI A-IUK3GD7 .. 

4 +!NCR OR IVE CB-A XRl21Atl5 A'-91H3G02 ~ 
.. 

5 • IHCR DR I VE CB·B XR121AH9 A•BIK)Jl3 B 

6 ·PUNCH SS2 XR)°01AS4 A•B1K)B07 Jz l J2 1 

7 +PUNCH SRP XR261AD4 A-BIG4D09 Ji+ 16 

8 +SRP BUSY XR261AE4. ;..s1Jld!02 Jt l-7 
~ I 

; .. H 
6 20 6 20 . :. " ... •. ... 

,.,, ' 

9 +SR1> RD/l'CH TIH!Nl; 1 l!lt301AT2 A·BIH'.}IHO - -- '" 
f r . . oj ] ·~~~ .'::~~: :· . }.:··:... ... ·,, 

10 +SRP RD/l'CH Tll'\lllG 2 llll.301882 A-81"3~ 9' 21> 9 .' ~-- . ., 
,. 

XR3 llAl'2 A'-Bll3612 ~- l\. 10 

.. 
11 -REG CllMPLEHENT SP Xll311AQ.2 A-ilL)OH 10 

12 -llEG RESET SP llil311ARZ A•BlL3004 
10 ~ U> .. 

13 •l'UNCH I NT & ERROR SP :CR311AG2 A-BIL3803 !O 

14 ·LOAD PUNCH DATA SP XR311AS2 A·BIL3B08 17 

1----.1 . 
15 •REGISTER NOT ZERO XR291BD4 A-8162013 r '" 110 1-----

D 

. -
16 +PUNCH RESl'ONSE XR291AY2 A·BIAABll9 

7_ 

17 DUIOiBE4 A·BlG)Dll J l .· 
+XIO ~ITE '·'· 

18 +LAST RJNCH XR2518112 A•Bllf3009 J ... .. 17 .. .. . . 

• Ao-BIN2 
.. .. 

19 . +PUNClt CKECK AtlP Bl TS XR121 .· A-BTN3' 
.. ./ ~ . ,· :· 

... E 
.. _.Jl_n_· 

20 -osc A Pt/I\ XR3D1Ac4. . .\-a 1 Lltlioz _JLJl __ . , . .. , 

..:. 
... ~ 

x DATI KNUN.111 OATI KNUM&H CAl!D READ/PUNCH 

R AUG-6 415480 E WRITE TIHING 

7 OATI PIN 2201264 x 
0 
1 "" 1130 R 

7 

IBJ4 XR701 0 
1 



x 
R 
7 
1 
1 

LYl 

2 

.3 

" 
5 

6 

7 

8 

9 

10 

11 

12 

0 

2 

Sl~AL llN\E 

+ READ EMITTER 

- SRP READ SS 

+ SRP RD/PCH TIKING 

+ SRP RD/PCH TIKIHG 2 

- OSC A PWR 
DSC PHASE A 

- REG CDKP SP 

- REG RESET SP 

- READ INT AND ERROR SP 

+ READ RESPONSE 

•REGISTER NOT ZERO 

+ READ ERROR 

+ Xl.0 SENSE RESET 15 

+ READ SCA BIT 

3 

SOURCE l'Ac;E TEST l'CIHT 

XR121AD7 A-81H3Bo& 

XR301ARlt A•BlK31l03 

XR301AT2 A-81113810 

XR30IBB2 A-81113009 

XR30IACI+ A-81113813 

XR31 IAQ2 A-81 L3Dll 
XR3 I IAP2 A·81L3B12 

XR31 IAR2 A-81LjDOlt 

XR31 IA112 A·BIL3D07 

XR291AX2 A-Bl Kl+BOlt 

XR291804 A-BIG.2Dl3 

XR291AZ2 A·BIH4804 

DUI t lAMI+ A-8182812 

XRll l A-BIN2 
XRl21 

... s 6 7 
XR71 l 

GOOD DATA COLUHH ERROR COLUKN 

MILLISECOND----------J:-------------1 KILLISECOND----..;...---~ 
A 

l 
. :ll..: _____________ _.J1 l. 

:15: .__s _____ _. ! 5 · 

8 

•-'-· _. ·-· . ____ ___,t\ : : : .: .. : : : : : : El\ __ :_::_:_::_::_:_: _____ __.t\_~ ___ t\__J\.__' ------

r. 

---·· . ·1·····]······-----• • - - • - - - - - - . - . - 1 - - - - - J 6 - - - . - - - - - - - · 16 : . . 1 6. - - ~-- - - . . - . - . . . . - _· h : 
.._ ·- ·-. -· -- - - .•.••. - 1. - .... L.:...t-.-1.. . . • • . .. . . .. 

. • - . • ...... - - ... ·• ·• -'- --1 ·- -- • • . --- - - .•••.• - - ............ -+ ·- .. • • .... - ! . . . ... - - ....... - -

~·-·-·-·-·-·-·-·-··---~~----~~-·-·-··-·-·-·-·-·-·-·---·-·-··-·---·-·-·-·-·-··--~------------------------------~--~-'~: 
. : : :: ::i::::::.:t:::: :: : • --:4.---. •• ~ • ·-·· "'t ... --- •• 

....... ·---------------------------~. 
..... --~----------------/'.. 

-·7· ·.- ~. - +_ ... ~ ~·· ... 1- -·-+--~--+ ...... f ... -·--· ..... ~ i ~ .., __ ... 
-· .......... - -! ....... - ___ ....., ......... _ ...... ______ ..,. ..... ------ ----· ..... -· ... .., -

D 
........... ~ • •· ....... --- ......... + ___ .....,.._. -~-+ ~---..------~---.1.- ......... . 

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

- ....... -· . .. . . . --- -- -· .... - -- .. -- ... -- ~ -· .... -- -....... - .. 
:···:·:.: . .-~.:-~ .: ~ : .. :. ·: : ·:.·1::.·:. ·: : '~ :·::-t :_: : _.: :· :.---~ 1-~ .... • • .• 'f .... - - • - ..... - • -

- •---!··· ~-;·· ~ ... - -··-~·-1 • ........ _ --:·~ ...... _ ... ~~ •-+ ......... .. 
....................... •--+-•-··--·- ·-··1----"'...--··· ... ...,.- ...... ·--.;. i--- ··- ..... ······- ..... -~-- ..... --. -
.. .., .. -· - • ·- f ............... ...;. i ··+ ............. ~ - .. ~ .... - ... - ......... - .... ~ -· ... ~ - . - - - ~ ....... - . - - .......... -

.. ~ ... -· ii'-.. ....... - ... ,.. .. -· ,- • 

• • • • • • ... -· - • - l· 

.... _ ............. t .......... .;.., 
~·t---- ................ __ ~-·-· ... _., ~-- ~ -· 

·"' .... -· ........ -· ·• • ' ' • : -f •• 

: __ :-.::::::: :,~:-:.:~:.:--t-.:_:.:: .. :.:. :.: : 
. ! ~ ... ,. ..• - ... 1-~ .. -+ ~~-~-+-+-_-.i. ....... ~ ~-· :.~. 

.. -. -....... - ...... . 

DATI DATI IC NUMllR CARO 'READ/PUNCH READ AND 

l'l\DGRAll LOAD TIHING 

OATI PIN 220126 x 
TYPI 1130 R 

7 - · XR7 I 1 
1 
1 



j 

I 
i I 

J I 
j i 
1 .J 

t ! 

I 

! 
I 
1.· 

·.-··· 

X· 
ll 
7 
I 
I 

LVL 

2 

4 

5 

6 

7 

8 

.9 

10 

11 

13 

JI, 

15 

16 

17 

2 

5 I GtlAL llAl'IE 

+ FEED CB-I 

+ FEED CB-2 

+ FEED CB-3 

- FEED CB-4 

+ READ HllTTER 

+ START SRP 

+ SRP MOTOR 

+ SRP llDTOR DELAY 

+ SRP FEED CLUTCH 

+ CARD IM READ STA 

+ SRP READY l'WR 

+ )(10 FEED 

+ SRP ilUSY 

- I OLE REI.A Y CONTACT 

+ CARD IN PCH STA 

<·SRP F~tD INTLK 

Q 

SOURCE PAGE TEST PD.INT 1: 850HSEC liiJol 

XR 12 IAF2 A.;.BIN3B09 

I 

XR121AF6 A-BlN3Dl2. 

XR 121AH3 A-DlN3Bl2 

XRl21AH7 A-BIN3e13 

XR121AD7. A-BlN3B08 

Xl'.20lASlt A-B163J02 J 
Xll21lAS4 A-BlB3Do6 __ __.Jf; 

l!R2UAX4 A-8183010. J 

llRZllAV4 A•Bl83B08 

XR221AY4 A-BIC4D09 

Xll2DH!A4 A•BlB3Dl3 

A-BIF3BD9 

llR26lAE4 A•BIJ4802 

l!RlllAT6 A·BIA3Dl0 

XR221AW4 A·Blt4D06 

XR221AV4 A·Bl113Gl3 

··_·· 

... :. .. 

.. :.:.~. ::-:~' r.-. ··< 

s 6 

RUN IN ~,-E FEED ~,E 

24 HSEC 124 HS 152 HS 162 HS · 33 HSH 108 HSEC 

Ji y y r 
T ·T. 
I I .. 

__ mnm1nniiiil ..... : __ _ 

l? .. .nJ. ·:b· ·_,_.· . 

I·: ... 2 

Jto: 
::-~~ 

J 

I 

J 

1_4 

DAn. ~HUMID DATI IC -· 

AIJG•65 41 480 E 

1 
XR721 

IDLE 
STOP:l 

IS SEC A 

B 

lis 

1 

[ 

2201266· x 

11 o· ; 
I 

XR72 l l· 

. ·-··· 
' ..... :-· 

'·.· . .. · 

' - ~. 

.. : 

.f 

J.· 



··----
\.~ .. 

! 2· 

AREA 3 PT 

XIO CONTROL READER 
g. 

PUNCH 

XIO READ FUNCTION 

XIO WRITE CONTROL 

FROG LOAD 
XCl41 
xnol 
XT 01 

·· .. ' 

llEAD 

.. 

FROG OAD 

PUNCH 

3. 

MPER 
TAPE 
READEll 

ZTIOI 

. Tlllllll 
RIIS 

AllfA 3 
XIO EN E DEV C 
X 10 SENSE ILSW 
PUICCK llUSY 
PUNCH NOT READY 
PUHCk RFSPOHSE 
RE~DER BUSY 
READER NaT' READY 
READER RFSP!mSE 
INTERRUPT LEVEL 

DATA Fl\OK: C~N. COHTAC'lS 

CA TE PT CONTACTS 
COM XT331 

PT PR DG LOAD I 

;._ 

SET PT BUFFERS 

1'T FROG LOAD 2 

PT READER COlfTACTS 
8,4,2,l. 

.4 

READ BUrFEl\S 
CHAM ·8,B,A,C. 

8,4,2,l. 

XT311 

XIO l\EAD 

X Ol 

5 

l'ROG LOAD BUFFERS 
0, 1,2,3 

SET IST CU. 

XTlll 

ll£AD BUFFERS 
4,5,6,1 

SET I ST g. 2ND CUI 

XT)ll 

FROG LOAD BUffEllS 
8,9, 10, 11 

SET )llD CUI · 

XTl21 

CONTACTS 
8,4,2,l 

OH IST,2ND 
)RD g. 4TH 

88101 

10 

6 

PT READER 
osc g. 

CONTROL 
X1331 

READ START 
OR 

PROG LOAD 
XT)OI 

la=il~....,z:1e1TS p. ......... =q 
4,5 
6,7 

ID 
l======IBITS I==-=-~"""" 

8,, 
10,11 

10 
...,_._'""4BITS tam __ .... ._. 

12,13 
14,IS 

--------------- DIUU PUICK CLU'ttH CWTCH ---"1 ZT111 

Do\TA FRCll • llEG. 

llSW 
~·· 

ILSW 

mci1 
mo1 

.. ·-··.·· 

. ·.'. 

XT231 

PUll:K DIUVE IUFl'k1l 
m11 

PUNCH 
t----tHAGNETS 

?Tltf 

'·'-'.·: 

DUil iNG f'ROG LOAD -
T CLOCK ACT IYE 
FOR I Cl"\I CYCLE · 
EVERY 4 CUIS 

PROG LOAD 
OR 

XIO READ 

T7 

DATE 

AUG 6.5 

OCT 65 

NOV 65 
JAN 66· 

EC NUMIEI 

415480£ 

41S"83A 

415494A 
lt15726 

PT.READER CLUTCH 
ZTIOI 

DATI IC NUMIH 

DATE 

.... }'~ ·~·. ~.-.. ; 

:t:-=== 

c 

0 

R 

E 

s 

T 

0 

II 

A 

G 

E 

""l'ER TAl"E UNIT DATA 

AND CONTROL DIACRAR 

: 

P.'N 2201267 
TYPI 

IE~ IT401 

.-J~ 

I 

A 

B 

c 

D 

E 

x 
I 
0 
1 



·, 

2 

R0/1 PAPER 
TAPE READER 

. COllT CHAN 
CHAN 8 8 

B 7 
,. 6 

. c 5 
·a 4 
4 3 
2 2 
I 1 

BITS 
0 
I 
2 
3 
4 
5 
6 
7 

GATE PT CONTACT {OHMON 
AND DRIVE READER CLUTCH 

DSC TRIGGER 

PT RESPOHSE 

FF· 

3. 

PT READER SS 

READER READY 

FROG LOAC KEY----"' 

CHANNEL 5 -c 

READER READY 
PT REAOBl.-tlUSV 

XI 0 CONTROi. 
AREA 3 

BLOCK CHAN 5 

·-, \ 

RESET PT READER BUFFER .. 

SET 

l'T Pll.OG 
LOAD I 

_,_ -~ ... ,,J..· _. 

XIO READ 
AREA 3 

COtlTACTS I) 

.• 

6 

1/0 BIT 12 (13.14,15) 

P.(M BUFFER 

A Ff 

XT31 l 
XT321 

.., 
I 

"'---- PT DATA BITS 0 
(1;2,3,4,S,6, 7) 

XTl21 

GATE 
PT 
ENTRY 

1/0 BIT 12 
(13,14,15) 

l--i~HH-1--------..Jlf'--"---------l 1-..r......,r=::--..-.,:..:;. _______ PT DATA BIT 0 
(l,2.3) 

!'ROG. LD DR I VE 

XTIOI 
XT301 

,,_.__~+-~~~fo-~---=t"--iF'-:::-"°-,:..::.;. ___ ~.._~PT DATA BITS 
(9.10, 11) 

INT LVL 4 --.J"'-.. 
XIOSENSE ILSW 1----- PT ILSll BIT D. 

OR xnor 

XT301 

on xT301 

DATE EC NUMliEI! OAT£ !C NUMllElt 

PT !:SW BITS 4.5 
(BUSY ~ NOT READY) 

PT DSW BIT 5 
(tluT READY) 

INTERRUPT REil 
LVL 4· 

PT DSW BIT I 
. (READER SEP.VICI) 

PAPER ·TAPE READ & 

B BIT 1~------:------,---~.....,----------------------~0~Rj-----.:.:_~~---------' AUG-65 I. 480 E PROGRAM LOAD OPS 
XT301 

OCT 65 415483A DATE 

JAN 66 41 26 

FEB 66 Ii 19603 
1----i---'--"---+---"---1IBH; 

P/N 22012b8 
TYPE 113C 

nsot 

B 

c 

0 

E 

' . ' 

.. 



rsEt~ 
I I 
IGND b.D091 

~B1KJ I 

( ( -

Ii r---D12 ~~ I RR~ 

( 
~,, ___ _/ 

I IPTR I· IPTRP I 

II I I J L.b.D1o----D12b.S1 SSS b.B1 O*-W1 01 
i-"i"D1 3 "'R-B1 Db-' i.>:l-B1 J?KBOSl 

I NOTE 1 I 1, I 
I .----i::i!oi ,.....-RC, .----RE, ~c;., I 
I I DSC t.P·1S--------------t-BOS"' R I I RR FF I B0~9--11-..Q~I 
I I PTRP I ~B09 ... PTRP I IPTRP I I I PTRP I I 
l.D04b. I L-BO?t:.S03SQ t::.------~ !::..---' I I I I 

I T22EBLJ l.Q-B1 H?" "A-B1 H?" ,......----t..T20SCL I 
4l-B1 K& B03 I "A-B1 H?t..DO&, I I 

JDoc~°l ,....011~ DRRl_JI I I ~sos~~ ~~ I 
I l.B10NPTRP I I IPTRP I I I I IPTR I IPTRP I 1 
~608t::.S03SQ t.-----<---t.J b. I I I I J Lt::.B02 BC•'-.:..S1 SSS l'l.BOB*-f--ZR1 01 
I "'R-B1 H7" I 4l-B1 H.,., I o--f-D02 l.R-B1 G?" l.R-1!1 J7KBOS-¢ 

(_, 

000 XT331 

- PT RERDER Cl.UTCH DRIVE R RF'4 

- PT REROER CLUTCH DRIVE B-----RR4 

Q1-----------t-----------------Q-t--t------------------+--XT231 - PT REROER DSC TRIGGER'.---~G& 

+ 48 VOLTs-----------XT201BG4·------------------------t-----------+--------------------·+--+-------------------0 
I I 
I I 

I I 
I I 
I r--1:u+, .---AKl r---RI'\, I I .---RS-. r----RT, I 
I rB04~ R I RR FF I B04---¢--+-J1 21 R I I RR I 
OtDOSNPTRr I I PTRP ~_j I PTRP I I I I PTRP I I PTRP I 

r-f+B03t::.S03SQ t:..------t---c.. "' I I I I IJ Lb.J1o----009b.S1SSS t::.609#--ZR101 - GRTE PT CONTACTS CDl'l----RRT4 
I I I l.Q-B1 H?" "A-B1 H?" 1.....----~t:.. T20SCL I I L.-J1 3 4=1-B1 Kb-' i.>:l-B1 J7KB05-' I 11 l.Q-131 H7t..D02-i I 

I 11 ,......-RJ., I .----RI., I 11 
1,
1 

I rt+D02t:.. R ~D11!:. OR I 
11 Y.D04'1PTRP I IPTRP l_J I 
¢-+B02t.S03SQ b. J b. I 
I I ~-B1 H7" LR-B1 H?" 
I 
""-1----------t------------------o-------------------------XT301 - PT CONTROi. TRIGGER----~ll'lb 

I 

I 
I 

- DC RESET 3,----------t<.R111RNo----------------------------+--+------------o-----------------------. 

I 
.----RU, .----Rllh I ,......-RZ, ,.....--BS, ,.....-BO, 
I N I I 1\1 I r+DO% R I RR I FF I D09, 
IPTR I IPTR I ¢+8131::..PTRP I IPTRP I I IPTRPb.OI I 

- PT RERDER RE'<DY-------XT301 AR4-1!08b.J LI OO&----D11 I J Lb.B10·---+-++012'JS03SQ 1:::.--------b. !::..--" I I I 
LA-81 G7" LA-B1 G7" I I LP-81 H7" LA-B1 H7" ,.------t>.T20SCL I I 

- GATE PT DSC TGR-------XT301 BG4-----<:-------------------<>-++-----------------+--......, LA-B1 H7t:.007'-t----+-------------------XT:!01 - INHIBIT PT RESPOl\ISE----BDb 
I 
I 
I 
I 

I .----QI/, I r--RX, I I r--B~ ,.....--BC, I 
I I N I LB09 I A rl-+DO?t. R I 01 Qt. DR I II 
I I PTR I I PTR I I LD1 3'JPTRP I I PTRP 

I LB03tl.J LID04----0071J Lt::.BOl----H-B1C'.e>SO:!SQ t.--+------t..J b.---' 
14-B1 G?" 14-B1 G7" 11 ~B1 H7~ LA-1!1 H7"' l'--------i---------------+--------1 I 

,----RY, I I r----E>E, .--BG, ......-BJ, 
I 1\1 I I .+DO% A I AR I FF I D09, 
I PTR I I LD1 2rJPTRP I I PTRP I I I PTRP I I 

+ PO.,ER or~ RESET-------KT321BR4-------------0131 J L.b.D1 o---+--------' 0-81 :!t>S03SQ 1:::.-------t.. !:::.--" I I I 
LA-B1 G7" I LA-B1 JS" I LA-B1 JS" ,------t.T20SCL I ~ 

+PT RERDER S •XT301BR4--------------------~~---~---------------~I I I "'R-B1J5b.D07, 
I I I I -
I ,.....--BF, I .--Sn, I 
I rDO?t.. A LD1 Ob. OR I j I 
l-t01 3r11DTRP I I PTRP I I 

- GRTE PROG I.ORD 1------xr101 AE4----------------------------------------------+B1 2t>S03SQ i::..-------11.J !>---" I 
I LA-1!1 JS" &..:l-1!~ JS" I 
'----------------------------<:..._-XT221 t Gi:<TE CHR'J s--------BJb 

~JOTE 1 FREQUEl\ICY IS 
120 ci::s. SEE 

x i:>RG~ noooo FOR 
T svnnETRY RND 
3 RO.JUSTl'IEl\ITS 
3 , 

000 

AP4 Cl-ll1R&D06 
RR4 R-81 l'.<&002 
AT4 R-B1'<6B02 

LDCo TYPE 
i:l-1310& 0000 
i:l-1!1 G7 0000 
i:1-E1H7 3794 
i:1-B1J5 3794 
i:1-B1J7 3819 
R-B1K& 3734 

i PAPER TAPE READER DSC AND I 
I CONTROL I X 
l--EeCo-HISTORV----,l'IACHo1131 I T 
l41572S 419609 I I 3 
141572& IFRA~E 011 3 
1419603 I I 1 
1419606 IIB~ CORPo SDDI 
I CATE LAST EC I IOOO 
106-05-&9 S7104& IPol\lo 2201267 I 

(_ l_: 



2 

T6 PWR 
XIO WRITE 

AREA 3 

P. T. OSC 

PT READY 

DATA 

B BIT 3 PWR 

XIO SENSE 
RST BIT I; 
X 10 SENSE 
DEVI CE 

3 

A 

Ff 

B c . 
fF FF 

XT231 XT231 

ORIVE 
TRIGGEll 

FF 

XT2ll 

-----------11 ... ...._A.._ __ ,. 

s 6 

-r:i . I XT201 

---------------------~--~---,~------~~----~-:~;.;..c.A0-1;...,··--------------------~·--------------------------•------.,._-' 

XT201 

XT201 

XT201 

ORIVE PT 
PUNCH .CLUTCH 

---;. ;~. : 

PT OSW BIT ] 
PUNCH N01' 
R£AOY 

PT DSW BIT 3 
{PUNCH SERVICE) 

PT DSW BIT 6 
(PUNCH BUSY). 

INTERRUPT 11£12 
LEVEL 4 

1 

A 

B 

c 

XCllil E 

XIO SENSE ILSW PT ILSW BIT O 
INT LVL Ii 

XT201 

DATE IC NUMIH OATI K NUMlfl PAPER TAPE 

AUG 65 Ii 15480E WRITE OP 

OCT 65 l'15483A DATE f'iN 2201269 

~65 41 4 A YTl'I 

JAN 66 It 15726 
ID~ X TS 11 



\"·· 

,,__,,,,._, . •'-'"'-

s 6 7 

LOGIC UGE 

Ml J rci.--~-·-~-llS_V_A_R_IA_B_L_E _______ ...... 8.6 MS -------------•"4-1ioll•-......,.,..· 8.6 MS ·-~: ___ l_ ___ 8.6 AS . . . J_ 
NO SIGNAL 11#4£ TUT POINT LVL --i '' I ~ ---, 

._ __ _,_ __ ..... _____________ _,_ _______ - ........ -...,.----.... ---""-·~-....:.-. .....:..~~-~-~ -~--~-,-~----'--~~-~-.-.;....~--------..;..;..~--------~-- ~-------....... ·4~-~-~ 

1--"'--R_EA_D_ER_o_sc_._. T_GR_. __ ...;__+-_x_T_n_1_A"2--·--"-7 ... e_~ ____ +"'-'-~~~ t~: ~ u_~ : : : ~ : ! ~ ·:~~ ~ : . ~ . -.... -- . . . i.. I MS I .__ __ ....Ir ~~ ~ ~ -t-~i l I : 
2 XIO CONTROL INSTRUCTION • . • . . . I -~ 1---+------------+------+-----+--+---· --·· -. ------~. 

READER BUSY TGR. F6D07 ::2;jEZT6·- • ,,.l1._· -___ _._.! : ..... _..,_ ___________ ..,_ _____ .,... _____ .__ ... _ ------ - . . . .... 
~--~~....:.3Jf.... ; CONTROL TGR. 

DRIVE READER CLUTCH 
GATE CONTACTS 

XT331 

XT331 

H]BOli + 

+ 1,4 •· 
1----1o~T-A-PE __ 11_o_r_1o_N ______________ .._ ____________ -+------------..... ---a .. ~-::: :~-"~: 

READER SS XT301884 c6eo7 ~n 
1---+-------------+-------+------+--~----- -- . --

RESET READ BUFFER XT301BP2 H6D07 

H __ ......., 
u -------------------- _:::: 1 

. ~- ...... J 

1 r, 1 , , .... I : 
I 

500 us}] I 

I 

B llS s~l---------------~~~~-s 'IS (APPROX) 

DATI K NU- DATI IC NUMOIR PAPER. TAPE 

jAN 66 li15726 READ TIHING 

DATE PIH 2201270 

x 1701 

.-

r 
I 

\ 

( 

( 

I 
\., 

~ 
( 

~ 

j 
\. 

B 
( 

t 
\ E 

' 
G 



,· 
i 

\. 

I 

f 

/! 
' I 

. ) 

·i 
! 

-·! 
1 
i 
I 

'i ! 

I 

! 

I 
I 
I 
I 

I 
i 
! 

I 
I 
i 

.\,_. 

. . .. ,· .......... ~.·:r·· 

2 3 

1----1---------------------~------~-----i-----~-----i-~-t 

I 
I 
I 
I 
I 

---···-··---~---. ·---~-..· ,. ':'''""l. 

· ........ '- - \,....._ .-

-·-----. -·-· ..,.._ .... ____ -·. 1'"··--·-~···4··~ ... --- ..... · ....... ---··--···•-:..... .. - ... ....... ~': .. 
.... .:...-

" I I 
'-,__., .. ~,_ 

6 1 

DATE IC NUMlfl DATE EC NUMIEI PAPER TAPE 

41Slo80E WRITE Tl"ING 

' ... 
L . 

t 
' ,. 

! 

' . ~ 

A. I 'f 

B 

•· 
1 
.. . 
t ., 

l 

! 
l 
i 
I 

c I 

I 

D I 
f 

£ 

,;.;...,_.;_J-4~•S~li8,;;;,:;lA::._J-____ J-______ ~D-"-T_E+-'J-·_z2_-6S--'-l~'-'-N---+-·_no __ 1_2_11--tx 
65 415~ TJPI T , _____ ..._..;;_~'-l-----+--------t---...i...-----+----....... ------t7 

JAN 66 '415726 XT711 I 
I~ I 

::·.;,·· 

l 
I 
I 

'---.--· 
·., __ _ 

I I 

~ .. 



'"-----

·' 

j.;;ioa 

I 

I 

\, __ '. 
·t 

·C 
l 

l '.: i 

I· 

' 

J 

~ 

I 
i 

J 
f 

I 
' 

I 

i 
! 
i· 

I 
i 
i 
! 

•'::·-

NO SIGNAL •Nit 

2 

Ii 

RESET PROGRA" LOAD BUFFERS 1---1,__._ ___________ ,,_ _______ ..... ______ _.I---'-· ---~~--+-

6 

16 

17 

SET READ BUFHR 

STORAGE R/W CYCLE 

CHANNEL 5 lT321BJli 86808 . + 

* CuLUMNS I ,2, 3 AND Ii COllTA IN THE 16 BITS OF THE NEXT TO LAST WORD. 
COLU11NS 5,6,7 AND 8 CONTAIN THE 16 BITS OF THE LAST WDRl>. 
COLUHll 9 CONTAINS THE CHANNEL 5 PUNCH. 

:,. 

•'"':.:..: 1. 

·-~ '-- · ...... 

6 7 

A 

B 

c . • 
~ 
I 
I 
i 
i 
i 
I -;.··. 

I 

D 

,_ 

E 

DATI IC NUMlll OATI IC NUM&ll PAPER TAPE 

JAN 66 If 15726 PROGRA" LOAC> Tl•W<li --...-----1 
DATE PIN 2201272 

'IYl'I 1130 

·--~-_._ _ _,,_ __ ,~ XT721 



,--.,.. ,__ 
( ( I 

'-.__...' '-.__... 

·------------------ ----------·· 

,,.---·, ,,,..-........ ,,,,- ', (' ,.... ,. 
( (-) 0 c) /,,---. \ ( ( I L' I'._... ( I I I 

' 
I I I ' ) l I '-.__... ~· \~ ... / \ 
'--'' '-..,..... 

'-/ "._.... "._...' "-.,/ '-----' 
(~1 

000 XW111 

- TWR CYCLE.---------xw101RSE>------------------------------------¢-~----~-----------~------~----~--:soe~ 
I I b.01 I I J U:..D06---xw211 - EOL CR-LF---------1RR4 

r--D09 ~1 G4-I 

I El\JD OF LINE I 
- TWR CRLFT 1rJTLK------xu1121RZ4-------------.Bo3~1 I i-809~81 ~11 ..-----b.~lso~ 

I I "tB05N I I ~_j I I I 
I J U.D04---------------+ll07t>.S03SQ i:.--------r.. ... I I I 

r--D05 l.A-C1 E4~ I l.A-C1 F4-' L.A-C1F4-' T20SCL I 
I I I 4:1-C1F 4b.D06i 
I "-----------------+-----------1-.o------------xw101 + TWR END OF LINE TRIG;--~--RRF2 

r---R~ I ..---RJ, ,---AC, ,...--RE,. I 
I ENTR*I I IZ-INT I r-DOb!:> R I r-D11b.I OR 

1
1 I 

I I I I I I rB1 ON I t 
+ TWR END OF LINE------- 003-----ITWR l~G101TbOSE I rt+80et.S03SQ i:.-----+--~J b.---' 

I ZR1 01 I '+l-C1 C<+-1 I I I i.+:l-C1 F4"' 4:1-C1 F4-' 

,---RKi 
r-0111:>. OR I 
I I I 

I '-t---------.,.--+-----------------.q...------------xw101 - TwR END OF LINE TRIG----.QIF6 

! 
i 
I 

I I J Lt>.812--- ------------t-r----------+------------------------------9--- - I!'JH TWR DR our-------«K4 
I rD1 2t>A-C1 04.1 I '-XW211 •xw221 
11 I 
11 I 

r---R~ 1 I I I ,---AP, I RR, 
I N I I I ¢-+01 31 R rson:.1 OR 11 I I IQ----------------------+-0+0121 

rD1 Clt>E LI D12---++----------------------+-++D11 I H Lb.DOo.;-----t-----------t80Bt>.J Ltl.81 3-------------Q--- - TUR EUFFE:\ RESET SP----~R4 
I '-R-C1 03"' I i I LA-C1 F6"' "R-C1 D4"' '-XW211 •xw221 
1 11 I 

t TWR CYCLE----------XW101RS2---i-----------t-r-------~·-------------<>t-r-------------+-------------
- TWR SHIFT CYCLE XW121RK4 
- TWR DRIVE IrJTERLO':K XW1 01 EG4---<~----------<:>----------------------+' 

- DC RESF.T 3---------KR111AN6 

SHIFT STRTUS 
,---AS, ,---AU, ...--RW.. 

r+-E04b. R I I RR I .-----ti. FF I 804-i 
- TilJR ss-1---------xw101 BF4--------------------------------<>++-' D05N I I I I I I 

I IO-E031:1.S03SQ 1:1.----+--ti. b.----' I I I 
I I I l.A-C1 F4~ LA-C1 F<+-' T20SCL I I 
I I I I t..:i-c1 F'lliD02,. I 
I I I I t>t-------------xw121 + LOWER ci:isc: STATUS------><1116 
I I I I ,---AT, .---AV, I I 
111 LD02b. R 0-0111:> OR I I I 
'-t+-U041\1 I I I 1 I 

I L-BQ2tl.S03SQ 1:1.-------c.J b.--' I 
I LA-C 1 F 4~ l.A-C 1 F 'I-' 
._. ____________ r----------------------o---------------xw121 + UPPER CRSE STRTUS---~-~w2 

RESPONSE 
,---AX, ,---RZ, r---88, 

t TWR BUSY----------XW101BE4 
rDO% A I I t:IR i .------r- FF 1 D09-, 

---------------------------------+-D12~J I I I I I I 
.-----------------+-E131:1.S03SQ b.-----+--1'1. b.--"' I I 

I i.,q-C1F4.I i+l-C1 F4-' T20SC!. I I 
I L<:l-C1 F4t>.D07,. I 
I .------------+----------------------<:>+--------------XK101 - TWR RESPor~sE---------886 
11 ,---Av, ,---EA, 
I LD071:1. i=I '-D1 Ot1. OR I 

- XIO SEllJSE RESET 15 t:IRER •--XK111PX4----------------------------------+-D13N I I I I 
- B BIT 0 P..JR RE301 t:IQ4 li1 21:>S03SQ i:,.-------~J b.--"' 

x 

"' 1 
1 
1 

000 

AH4 R-C1R4S09 

I LA-C 1 F 4.1 LA-C 1F 4-' 

I 
r---BC.. I 
I SERV*I I 
IGND b.DO&' 

~1FJ 
LDCo TYPE 

A-C1C4 6208 
R-C1 D3 0509 
A-C1 D4 3404 
A-C1 E4 0000 
A-C1F4 3794 
A-C1F6 0453 
A-C1G4 0236 

--~-------

XC, 01 t TWfl RESPOl\ISE-------·EB2 

I ---, 
I T.;R EOL CR-LF RESET SP 
I RESPO':SE UPPER~ LD:.JER CRSE I x 
I-Ee Co-HISTORY·--, l'lRCH11131 I "' l415'l80D I I 1 
1'115481 IFRt:i:'lE 01 I 1 
1415483 I 1 
1419607 1181'1 CORPo GPOI 
1 Dt:IT .:'. LAST EC I 1000 
106-05-69 571046 IPorJ, 2201212 I 

··- -----------



. .' 

x 

"' ,. 
0 
I 

TWR 

XWlll 

TG 
110 

WRITE 
AREA I 

llWIOI 

2 J 

. -.:.· 

...... ~ ... 

1---------------i END OF 
tN£ TIUG 

XVII I 

XlllOI 

lWIOI 

· .. --

BUSY OFF 

xwm 

-.... 

. .. : ~ : .. -----'Ml 
CYCLE 

XWIOI 

:1, .. · ~ 

5 

RESPONSE 

BIT 
ll!FFERS 

0 
I· B REG BITS 

2 
3 
4 
s 

XW211 

.· .. :' 6 

Xll211 

OH 

OFF 

ON 

1110 SENSE IL.SW 

XIO SENSE DEVICE 

END OF FORll 

UP SHI" 

XW121 

oOwN SHIFT 

XWl21 

XC1'41 

DSW 

XCIOI 

.· ... _ 

··:·::. 

. ILSW '4 DIT I 

TWR INT Ji 

... ·. 
,·.r,• • 

..•. · 

CONSOLE DSW DATA 81T 5 

CONSOLE DSW DATA BIT 5 

...... .,,·~· 

·. · .. : ... 

SELECT. 
T2 
Tl 
Rl 
llA 
R2 
~s 

Xll2 t1 

'-·-· 

7 
XV.lfOl., 

NOT B REG llT 7 C~CK BIT i---------------
CR LF 
TAB 
SMCE 
BACK SPACE 

OFF 
XW221 RED RIBBON SHIFT 

BLACK RIBBON SHIFT 
Xll211. 

DATE IC NUMIH DATI IC NUMHI CON~OLE FR INTER UNIT 

AUG-65 Ji I 5lt80 E DATA.AND 

DATE 

1--....--+--+----+--•IB"' xwi.o 1 

·.'•' 

·''---·' 

···.;' 

A 

B 

c 

. ~· :. : . 

D 

E 

··'· ....... ~ 

;.~ 

,; .. 

-. 

...... 

.. ·;• 

I 

.1 



2 

T6 ----r--i 
XIO WRITk. ----1 

AREA 1-----"1..._J 
XW101 

WR INTLK LATCH 

lVR CRLFT 
INTLK 

TllR BUFF£1t 6 

3 

SHIFT STATUS 

A FF 

It ,__TllR;.;;.;.;_PR_l_N_T_l_N_n_k __ -r----------' 
LOI/ER CASE 

'Ml INTLK 
LATCH 

6 7 

XIO SENSE ILSll 
ILSll It BIT I 

XKIOI 
11.[Sl'ONSE 

Ft . TllR INT It 

Hlltl 
XIO S£~E RESET 15 ·----r::-1 COHSOLE DSll BITO 

. AREA 

OC RESEi 

END OF FO!tM 
CONSCLE DSll BIT 5 

CONSOLE DSll BIT.It 

XC101. 
2 TllR CYCLE 

(1,2,3,lt,5) 

XW101 

Tiii' BUFFER 
RESET SP 

FF 

o~ Xl/211 

------ A t---+-++-t r--i...;.O_Ra.;,.Xll..;;;;22;;.l...1 

Xlllll CHECK SIT 

6 SIT 7 A FF 

lHHIBIT TllR 

SELECT T2 (T1,Rl,R2A,R2,R5) 

X\1211 . 

r--+--i B TW'R BUFFER 6 

LINE FEED 

CR·LF 

TllR PRINT 11."Ti.K 

t---------- UP S.HIFT 

OCMN SHIFT 

DC RESET 

[

TllB .J Sl'ACE . 
BACK SPACE . 
RED RIBBON SHIFT 
BL.ACK RI B&ON SH I FT 

DATE fC NUl.llH DATE fC NUM5U CONSOLf f'R I ;:l[R 

AUG-65 lt151t80 E WRITE CONTROL OPS 

OCT 65 lt15lt83A DATE P/N 22012711 

TYH 11 O 

~----------------11B~ .XW501 

.. ,., 

B 

c 

D 

[ 



x 
v 
7 
0 
I 

LVL 

2 

3 

4 

5 

6 

7 

8 

!I 

JD 

11 

12 

13 

14 

15 

2 

SIGNAL llNIE SOUl\CE MGE 

• X 10 WRITE, AREA I, T6 XWIOIAAll 

- SINGLE SHOT J XWl01BF4 

- SINGLE SHOT 2 X\llOIAJI+ 

- Tiii!. C,8, RESPONSE XWIOIAD4 

- lWR, INTERLOCK XWI01AH4 

- TWR CYCLE XW101AS6 

- TWR. INTLK. LATCH xw1:iuB4 

- TWR. BUFFEI< LOAD SP X\110181>4 

- TWR. BUFFER RESET Sp XllUIAR4 

- TWR. DI< I VE I NTLK. XWlOl BG4 

• INH. TWR. DRIVE Ci.•T XWlllAK4 

+ TWR. BUSY XWIOIBE4 

+ TWll, RESPONSE Xllll lBBZ 

• XIO SENSE RESET 15 AREA 1 XKI llAX4 

• SELECT Ti XW211BH4 

.1. 

TEST P011"' 

A·CIH;l802 

A-ClFSB03 : : : : : : tq-: i : : : : : : : : : : : ~s. .. ~ : . : : : : : : : : : : : :1: : : : : : : : : : · :·. : : : : : : : : : : ; : · : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ! : : : : ,. ·r 
A-CIFSB07 

A·CIE4013 

··l· .. .... 

. : . : : .. : . : •::.:; •: •: •.: '..: .. , • •;:::::. ·~: '.:: •:.:: -~~~-~.-~·:: •::. • ..•.. ·~: ~ •.,.: •:.•:••:I••. 
A·CIOl+D02 : : : : : : 2r :l: : : : : t : : : : : : : : : : : : : : : : : : : : ~: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : . : : .1 ,. i: : : : : : : : : : : T: : . 
A•Cltl+J07 -. 

A-CIF7804 

A·CHl4B09 
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