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Instruction 
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Input to A/Output from A 
Inhibit/Enable Interrupt 
Set/ Clear Program Protect 
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Increase A 
Enter A 
No Operation 
Enter Q 
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Exit Interrupt 
Shifts 
Last of Any Addressing Sequence 
Jump 
Multiply Integer 
Divide Integer 
Store Q 
Return Jump 
Store A 
Store A ~ Parity to A 
Add to A 
Subtract from A 
And with A 
Exclusive OR with A 
Load A 
Replace Add One to Storage 
Load Q 
Add to Q 
Interrupts 
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· COMMAND TIMING 

CODE INSTRUCTION FUNCTION 

1111=F Addressing Effective Address 
I (P+l +(P+l)1 +(Q)+(OOFF) 

SEQUENCE I CYCLE(S).: 
r, 1:1 = 0, indo q,. i 

EXECUTION TIME: 

TIME PAGE I 
COMMAND CONDITION REMARKS TERM 

RNI 
000 38 z-x 
025 23 X-F 

A 
050 13 Set frO 6=0 

9 Set ADR (F~O )(Sweep + E ter)(Protect Fault) 
39 Clr X upper 

ADR 
A 100 51 P -Adder (RNI)(ADR)( 4=0) 

49 +1 :"Adder (RNi)(ADR)(frO) 

A 250 37 Set Adder-P (RNI)(ADR)( frO) 
41 Set Adder - Y . 

300 37 Adder -P 
41 Adder-Y 

350 13 Set disable Clr ·F (RNI)(ADR)(r+q) 1:1= 0 

B 050 101 Req. Storage (1M. OP. )(RNI)(r ~ad index) 

150 9 Clr. RNI 

350 13 Clr. Disable 
Clr. r 

Wait 
.> 

: .-" 1 
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COMMAND TIMING 

CODE INSTRUCTION FUNCTION Effective Address 
Addressing 

SEQUENCE I CYCLE(S): 
ind, q, i 

EXECUTION TIME " 2nd Pass 

TIME 
PAGE I 

COMMAND CONDITION REMARKS TERM 

ADR 
000 39 Z--+X 

A 100 51 X - Addend t.fO+RNI 
49 Y -Adder (r )(RNI+t.f O)+re d index 

250 41 Set Adder-Y 

300 41 Adder -y 

B 050 101 Req. Storage {IM. OP • )(RNI)(l ead index) 

300 23 Clr. r Disable Clr. r 

Wait 

2 

Rev. A 
" , 

FORM CA 206 



COMMAND TIMING 

CODE INSTRUCTION FUNCTION 
Effective Address 

Addressing 

SEQUENCE / CYCLE (S): 
ind, q, i 3rd Pass 

EXECUTION TIME " 

TIME 
PAGE / 

COMMAND CONDITION REMARKS TERM 

ADR 
000 39 z-x 

A 100 51 X- Adder fl~O+RNI 
23 CIr. ind (X 15 = O)(RNI)(r) 

250 41 Set Adder - Y 

300 41 Adder - Y 
(INT)(ind)( ql,1 49 Y- Adder +flfo) 

51 Q - Adder (INT)(ind)(q) R :+flfo) 
13 Set read index (INT)(ind)(i){RN +flfO) 

B 050 101 Req. Storage (1M. OP • ){JrNI}( ead mdex) 
39 Set Adder - X {ind){q){RNI+flfo )+INT 
41 Set Adder- Y (ind)(q}(RNI+flfc )(INT) 

100 23 CIr. q (ind)(q){RNI+flfc HINT) 

100 39 Adder -X 
41 Adder-Y 

300 23 CIr. i read index 

Wait 

- . -.3 
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COMMAND TIMING 

CODE INSTRUCTION FUNCTION Effective Address 
Addressing 

. 
SEQUENCE / CYCLE (S): 

ind. q. i 

EXECUTION TIME: 4th and Last Pass 

TIME 
PAGE / 

COMMAND CONDITION REMARKS TERM 

ADR 
000 39 Z-X 

A 100 51 X-Addend ilfo+RNI 
49 Y -Adder (r )(RNI+ilf O)+re d index 

250 39 Set Adder-X (r >(RNi+ilf 0 )+re d index 
\ 41 Set Adder -Y 

300 39 Adder -+ X 
41 Adder ..... Y 
13 eir. read index 

-- ,-
(INT )(in d)( i)(R N +ilfO} 

B 050 101 Req. Storage (IM. OP • )(RNI)(I ~ad index) 

Completion of ti n~Iig , 
" shown on page ~ 5. 

I 
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COMMAND TIMING 

CODE INSTRUCTION FUNCTION 
Effective Address 

1110 = E 
Addressing [P+1 +(P+l)] + (Q) 

SEQUENCE I CYCLE(S): 
-

EXECUTION TIME: 
r, 1:::.= 0, ind, q, i 1st Pass 

TIME PAGE I COMMAND CONDITION REMARKS TERM 

RNI 
000 39 Z-X 
025 23 X-F 

A 
050 13 Set I:::. = 0 1:::.=0 

9 Set ADR (F :f 0 )(Sweep + ~nter)(Protect Fault) 
39 Clr. X upper 

. 
ADR 
A 100 51 P -Adder (RNI)(ADR)(lrO) 

49 +1 -Adder (RNI)(ADR)( lrO) 

A 250 37 Set Adder-P (RNI)(ADl1)( lrO) 
41 Set Adder - y ADR 

300 37 Adder -P 
41 Adder -Y 

350 13 Set Disaele Cli'.r (1:::.= O)(r + q) 

B 050 101 Req. Storage OM. OP. )(RNI)(r ead index) 

150 9 Clr. RNI 

350 13 Clr. Disable 
Clr. r 

Wait 

·5 
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COMMAND TIMING 

CODE INSTRUCTION FUNCTION EC t' Add tee lye ress 

Addressing 

SEQUENCE I CYCLE (S): "..... 

EXECUTION 

TIME 

ADR 
000 

A 100 

250 

300 

B 050 

300 

6 
Rev. A 

~ORM CA 206 

TIME: 

PAGE I 
TERM 

39 

51 
49 

41 

41 

101 

23 

ind. q. i 
2nd Pass 

COMMAND CONDITION REMARKS 

Z-X 

X- Adder ~'O+RN1 
Y- Adder {r )(RN1+~/o)+ r ad index 

Set Adder -+ Y 

Adder -Y 

Req. Storage {1M. OP • )(RNI)( ead index} 

Clr. r Disable Clr. r 

Wait 



COMMAND TIMING 

CODE INSTRUCnON FUNCTION Effective Address 
Addressing 

SEQUENCE I CYCLE (S) : 
ind. g. i 

EXECUTION TIME: 3rd and Last Pass 

TIME PAGE I COMMAND CONDITION REMARKS TERM 

ADR 
000 39 z-x 

A 100 51 X-Adder t.!O+RNI __ 
23 Cir. ind (X15=0)(RNI)(r) 

250 41 Set Adder-Y 

300 41 Adder-Y -- .-
49 Y-Augend (INT)( ind)( q)(Rl' I+t.!O) 
51 Q-Adder (INT }(ind){q)(ID 1+t.!0) 

B 050 101 Reg. Storage (IM • OP • )(RNI)( ead index) 
39 Set Adder-X (ind)(q)(RNI+t.!( )+INT 
41 Set Adder-Y (ind)(q )(RNI+t.! ( )(INT) 

100 23 Cir. q (ind)(q)(RNI+t.f ( )(INT) 

100 39 Adder-X 
41 Adder-Y 

Completion of ti ning shown 
on page 95. 

, . 7 
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CODE 

1l01=D 

SEQUENCE I CYCLE(S): 

EXECUTION TIME : 

TIME 

RNI 

A 

ADR 

000 
025 

050 

A 100 

A 250 

300 

350 

B 050 

350 

8 
Rev. D 
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300 

~ORM CA 206 

PAGE I 
TERM 

39 
23 

13 
9 

39 

51 
49 

37 
41 

37 
41 

13 

101 

9 

13 

COMMAND TIMING 

INSTRUCTION 

Addressing 

-r, 11 = 0, ind, q, i 

COMMAND 

Z-X 
X-F 

CONDITION 

Set /:). =. 0 11 =. 0 

FUNCTION Effective Address 

[P+1 +(P+1)] +(OOFF) 

First Pass 

REMARKS 

Set ADR (F # 0) (Sweep + Enter)(Protect Fault) 
Clr. X upper 

P -Adder (RNI)(ADR)(LFO) 
+1 -Adder (RNI)(ADR)(LFO) 

Set Adder..;., P (RNI)(ADR)(LFO) 
Set Adder-Y ADR 

Adder -P 
Adder-Y 

Set Disable Clr r (/:). = O)(r + q) 

Req. Storage (IM. OP. )(RNI)(read index) 

Clr. RNI 

Wait 

Clr. Disable 
Clr. r 



COMMAND TIMING 

CODE INSTRUCTION FUNCTION 

Addressing Effective Address 

SEQUENCE I CYCLE (S)', 
ind. q. i 

EXECUTION TIME " 
2nd Pass 

TIME 
PAGE I 

COMMAND CONDITION REMARKS TERM 

ADR 
000 39 z-x 

A 100 51 X- Addend llfO+RNI 
49 y- Adder (r )(RNI+llf O)+re d index 

250 41 Set Adder-Y 

300 41 Adder -Y 

B 050 101 Reg. Storage (IM. OP • )(RNI}(l ead index) 

300 23 Clr. r Disable Clr. r 

Wait 

9 
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COMMAND TIMING 

CODE INSTRUCTioN FUNCTION 
Effective Address Addressing 

SEQUENCE / CYCLE(S)·. 
ind. q. i 

EXECUTION TIME: 3rd Pass 

TIME 
PAGE / 

COMMAND CONDITION REMARKS TERM 

ADR 
000 39 Z--X 

A 100 51 X -Addend ~~O+RN1 
23 CIr. ind (X15 = O){RN1)(r) 

250 41 Set Adder -- Y {r )(RNI+,MO)+re d index 

300 41 Adder -+ Y 
13 Set read index -- -- .-(INT){ind)(iJ(RN +/).:f 0) 

B 050 101 Req. Storage (1M. OP • )(RN1)( ead index) 

300 23 CIr. i read index 

Wait 

10 
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COMMAND TIMING 

CODE INSTRUCTION 

Addressing 

SEQUENCE / CYCLE(S): ind, q, i 

EXECUTION TIME: 

TIME 

ADR 
000 

A 100 

250 

300 

B 050 

FORM CA 206 

PAGE / 
TERM 

39 

51 
49 

39 
41 
39 
41 
13 

101 

COMMAND CONDITION 

z-x 

X -Adder ~fO+RN1 
Y - Adder (r)(RN1+~f(})+ r 

Set Adder-X (r)(RNI+~fO)+re 
Set Adder-Y 
Adder- X 
Adder -Y 
elr. read index (1NT )(ind)(i)(RN 

Req. Storage (1M. OP • )(RNI)( 

Completion of t.i hing 
shown on page 95.· 

FUNCTION 
Effective Address 

ad index 

d index 

+~fO) 

ead index) 

4th and Last Pass 

REMARKS 

11 
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COMMAND TIMING 

CODE INSTRUCTION FUNCTION Effective Address 
1100 = C Addressing [ P+ 1 + (P+ 1)] 

SEQUENCE / CYCLE (S)·. 
r, 6=0, ind, q, T 

1st Pass 
EXECUTION TIME: 

TIME 
PAGE / 

COMMAND CONDITION REMARKS TERM 

RNI 
000 39 Z-X 
025 23 X-F 

A 
050 13 Set 6 -= 0 tJ.=0 

9 Set ADR F # (Sweep + En er )(Protect Fault) 
39 Clr. X upper 

ADR 
A 100 51 P -Adder (RNI)(ADR)( LrO) 

49 . +1 -Adder (RNI)(ADR) (Lr 0) 

A 250 37 Set Adder-P (RNI)(ADR)(LFO) 
41 Set Adder - Y ADR 

300 37 Adder-P 
41 Adder -Y 

350 13 Set Disable Clr r (tJ.= O)(r + q) 

B 050' 101 Req. Storage (IM. OP. )(RNI)(r ~ad index) 

150 9 Clr. RNI 

300 Wait 

350 13 Clr. Disable 
Clr. r 

12 
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COMMAND TIMING 

CODE INSTRUCTION FUNCTION 
Effective Address 

Addressing 

SEQUENCE I CYCLE (S): --
ind, q, i 

2nd Pass EXECUTION TIME: 

TIME 
PAGE I COMMAND CONDITION REMARKS TERM 

ADR 
000 39 Z-X 

A 100 51 X -+ Addend ~IO+RNI 
49 Y -+ Adder (r)(RNI+~10)+re d index 

250 41 Set Adder-Y 

300 41 Adder-Y 
, 

B 050 101 Req. Storage (IM • OP • }(RNI)(r ead index) 

300 23 Clr. r Disable Clr. r 

Wait 

13 
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COMMAND TIMING 

CODE INSTRUCTION FUNCTION Effective Address 
Addressing 

SEQUENCE I CYCLE (S) : 

EXECUTION TIME: 

TIME 

ADR 
000 

A 100 

250 

300 

B 050 

14 
Rev. B 
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PAGE I 
TERM 

39 

51 
23 

41 

41 

101 

ind, q, i 
3rd and Last Pass 

COMMAND CONDITION REMARKS 

Z -x 

X-Adder ~'O+RNI 
elr. ind (X 15 = O)(RNI)(r ) 

Set Adder-Y 

Adder -Y 

Req. Storage (IM. OP • )(RNI)(r ead index) 

Completion of ti riing·shG\lf.ri .... ',' 
on page- 95. . - " 



CODE 

1011 = B 

SEQUENCE / CYCLE (S): 

EXECUTION TIME'. 

TIME 

RNI 

A 

ADR 
A 

A 

000 
025 

050 

100 

250 

300 

PAGE / 
TERM 

39 
23 

13 
9 

39 

51 
49 

39 
41 

39 
41 

COMMAND TIMING 

INSTRUCTION FUNCTION 
Effective Address 

Addressing P+1 +(P+1 )+(Q)+(DOFF) 

r, 6 = 0, ind, q, i 
1st Pass 

COMMAND CONDITION REMARKS 

Z---X 
X-F 

Set 6= 0 
Set ADR F f 0 (Sweep + E nter)(Protect Fault) 
Clr. X upper 

P-Adder (RNI)(ADR)( 6 =Gr"~ 
+1 -Adder (RNI)(ADR)( 6 =0) 

I 
Set Adder - P (RNI)(ADR)(ll =0)' 
Set Adder - Y ADR 

Adder -P 
Adder - Y 

350 13 Set Disable Clr r (6= O)(r + q) 

B 050 101 

150 9 

300 

350 13 

FORM CA 206 

Req. Storage 

Clr. RNI 

Wait 

Clr. Disable 
Clr. r 

(IM. OP. )(RNI)(r ~ad index) 

'15 
Rev. A 



COMMAND TIMING 

CODE INSTRUCTION FUNCTION Effective Address 
Addressing 

SEQUENCE / CYCLE (S): 

EXECUTION TIME: ind. q. i 2nd Pass 

TIME PAGE / COMMAND CONDITION REMARKS TERM 

ADR 
000 39 Z -x 

A 100 51 X -Addend 1:1 I + RNI 
49 Y -Adder r (RNI + 1:1 I 0) i read index 

250 41 Set Adder-Y 

300 41 Adder-Y 
49 Y -Adder (IN1r)(ind)(q)~~ ttll 0) 
51 Q -Adder (IN1r)(ind)(q)( N f+1:110) 
13 Set read index (IN1rH{nd)(i)(RN1 1:11 0) 

B 050 101 Req. Storage (IM. OP. )(RNI)(r ~ad index) 
39 Set Adder-X (ind)(q) (RNI+ Ii ( ) + IN1r 
41 Set Adder-Y (ind)(q)(RNI+ 1:11 0) (IN1r) 

100 23 Clr. q (ind)(q)(RNI + 1:1 O)(IN1r) 

100 39 Adder-X 
41 Adder..,.. Y 
23 Clr r Disable Clr. r 

300 23 Clr. i read index 

16 
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COMMAND TIMING 

CODE INSTRUCTION FUNCTION Effective Address 

Addressing 

SEQUENCE I CYCLE(S)·. 
ind# q, i 

EXECUTION TIME: 3rd and Last Pass 

TIME 
PAGE I 

COMMAND CONDITION REMARKS TERM 

ADR 
000 39 z- X 

A 100 51 X - Addend ~"O+RNI 
49 y- Adder (r) (R NI+ ~"O )+re~ d index 

250 39 Set Adder - X (r)(RNI+~+O)+re~ d index 
41 Set Adder-Y I 300 39 Adder -X 
41 Adder -Y 
13 Clr. read index (IN'T)(ind)(i)(RNi rr~"O) 

B 050 101 Req. Storage (IM, OP. )(RNI)(r ~ad index) 

, Com131etion of ti ~ing showh' 
on page 95, 

'17 
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COMMAND TIMING 

CODE INSTRUCTION FUNCTION 
Effective Address 

1010-A Addressing P+ 1 +(P+ 1 )+(Q) 

SEQUENCE / CYCLE (S): 
- -

r, tJ.= 0, ind, q, i 
EXECUTION TIME: 1st Pass 

TIME PAGE / 
COMMAND CONDITION REMARKS TERM 

RNI 
000 39 Z-X 
025 23 X-F 

A 
050 13 Set tJ. = 0 

9 Set ADR F 'f 0 (Sweep + I nter)(Protect Fault) 
39 Clr. X upper 

ADR 
A 100 51 P -Adder (RNI)(ADR)( l:r0) 

49 +1 4-Adder (RNI)(ADR)(lrO) 

A 250 39 Set Adder - P (RNI) (ADR)( l:r0) 
41 Set Adder - Y ADR 

300 39 Adder -P 
41 Adder-Y 

350 13 Set Disable Clr r (6= O)(r + q) 

B 050 101 Req. Storage (IM. OPe )(RNI)(r pad index) 

150 9 Clr. RNI 

300 Wait 
.~., 

350 13 Clr. Disable 
Clr. r 

.18 
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COMMAND TIMING 

CODE INSTRUCTION FUNCTION 
Addressing Effective Address 

SEQUENCE I CYCLE (S): 
-

ind, q, i 
EXECUTION TIME " 2nd and Last Pass 

TIME 
PAGE I 

COMMAND CONDITION REMARKS TERM 

ADR 
000 39 z-x 

A 100 51 X -Addend 60f 0 + RNI 
49 Y -Adder r ( RNI + 60f 0) read index 

250 41 Set Adder-Y 

300 41 Adder-Y 
49 Y -Adder (INT)(ind)(q)('R'N' + 60f 0) 
51 Q -Adder (INT)(ind)(q)(RN" + 60f 0) 

B 050 101 Req. Storage (IM. OP. )(RNI)(r ~ad index) 
39 Set Adder-X (ind)(q)(RNI + !x 0) + INT 
41 Set Adder .-.:. Y (ind)(q)(RNI + 6 0) (INT) 

100 23 Clr. q (ind)(q)(RNI + 11 O)(INT) 

100 39 Adder-X 
41 Adder-Y 

300 23 Clr. r Disable Clr. r 

Completion of t ming shown 
on page 95. 

.19 
Rev. B 

FORM CA 206 



CODE 

1001 = 9 

SEQUENCE / CYCLE (S) : 

EXECUTION TIME: 

TIME 

RNI 

A 

ADR 
A 

A 

000 
025 

050 

100 

250 

300 

PAGE / 
TERM 

39 
23 

13 
9 

39 

51 
49 

37 
41 

37 
41 

COMMAND TIMING 

INSTRUCTION 

Addressing 

r, lJ. =0, ind, q, i 

COMMAND CONDITION 

Z -x 
X-F 

Set lJ. = 0 
Set ADR F f 0 (Sweep + E 
Clr. X upper 

P -Adder (RNI){ADR){ ts:O 
+l-Adder (RNI)(ADR){frO) 

Set Adder-P (RNI)(ADR)( frO) 
Set Adder-Y ADR 

Adder-P 
Adder-Y 

350 13 Set Disable Clr.r (lJ. =O)(r + q) 

B 050 

150 

350 

20 
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101 

9 

13 

Req. Storage (IM. OP. )(RNI)(r 

Clr. RNI 

Clr. Disable 
Clr. r 

Wait 

FUNCTION 
Effective Address 

P+ 1 +{P+ 1 )+(OOFF) 

1st Pass 

REMARKS 

nter)(Protect Fault) 

~ad index) 



COMMAND TIMING 

CODE INSTRUCTION FUNCTION Effective Address 
Addressing 

SEQUENCE I CYCLE(S): 
ind, <I, i 

EXECUTION TIME: 2nd Pass 

TIME 
PAGE I 

COMMAND CONDITION REMARKS TERM 

ADR 
000 39 Z-X 

A loa 51 X-Addend ll~O+RNI 
49 Y -Adder (r)(RNI+ll~O)+re a.d index 

250 39 Set Adder-X (r)(RNI+ll~O)+re a.d index 
41 Set Adder-Y 

300 39 Adder-X 
41 Adder-Y 

(IN1r)(ind)(i)(~ 13 Set read index +ll~O) 

B 050 101 Req. Storage (IM.OP. )(RNI)( ead index) 

300 23 elr. i read index 

23 Clr. r Disable clr. r 

Wait 

.21 
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COMMAND TIMING 

CODE INSTRUCTION FUNCTION . Effectlve Address 
Addressing 

SEQUENCE I CYCLE (S): --ind, q, i 
EXECUTION TIME: 3rd and Last Pass 

TIME PAGE I COMMAND CONDITION REMARKS TERM 

ADR 
000 39 Z-X 

A 100 51 X- Addend 6;0+RNI 
49 y- Adder (r)(RNI+6;0)+re d index 

250 39 Set Adder-X (r)(RNI+6;0)+re d index 
41 Set Adder-Y 

300 39 Adder-X 
41 Adder -Y 
13 Clr. read index (INT)(ind)(i)(RN f+6;0) 

B 050 101 Req. Storage (IM • OP. )(RNI) read index) 

Completion of tiJ f1 it«showti <, ' , 

on page 95 .. . - -- ,. 

~ ~, -! . 

L 

-
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COMMAND TIMING 

CODE INSTRUCTION FUNCTION Effective Address 
1000 = 8 Addressing P+1+(P+1) 

SEQUENCE / CYCLE(S): 
-

r, 6= 0, ind, q, i 
EXECUTION TIME: 1 st Pass 

TIME 
PAGE / 

COMMAND CONDITION REMARKS TERM 

RNI 
000 39 z-x 
025 23 X-F 

A 
050 13 Set 6= 0 

9 Set ADR F f. 0 (Sweep + E tlter )(Protect Fault) 
39 Clr. X upper 

ADR 
A 100 51 P -Adder (RNI)(ADR)( LFO) 

49 +1 -Adder (RNI)(ADR)( irO) 

A 250 37 Set Adder - P (RNI)(ADR)( irO) 
41 Set Adder - y ADR 

300 37 Adder - P '. 41 Adder -Y 

350 13 Set Disable Clr r (6= O)(r +q) 

B 050 101 Req. Storage (IM. OP. )(RNI)(r ~ad index) 

150 9 Clr. RNI 

350 13 Clr. Disable 
Clr. r 

Wait 

.·23 
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COMMAND TIMING 

CODE INSTRUCTION FUNCTION Effective Address 
Addressing 

SEQUENCE I CYCLE (S): ----ind, q, i 
EXECUTION TIME: 2nd and Last Pass 

TIME PAGE / COMMAND CONDITION REMARKS TERM 

ADR 
000 39 Z -x 

A 100 51 X - Addend ~"O+RNI 
49 y- Adder (r)(RNi+~+O)+rec d index 

250 41 Set Adder - Y Unconditional 

300 41 Adder ..... Y 

B 050 101 Req. Storage (IM. OP. )(RNI)(r ~ad index) 

300 13 Clr. r Disable Clr .. r 

Completion of ti bing shown 
on page 95. 

24 
Rev. 'B 

FORM CA 206 



COMMAND TIMING 

CODE INSTRUCTION FUNCTION Effective Address 
1111-F Addressing (P+b)+(Q)+(OOFF) 

SEQUENCE / CYCLE (S): 
r, ind, b;O, q, i 

EXECUTION TIME: 
First Pass 

TIME PAGE / 
COMMAND CONDITION REMARKS TERM 

RNI 
000 39 Z-X 
025 23 X-F 

A 050 13 Clr. 6-0 6;0 
9 Set ADR F;O (Sweep + Er er)(Protect Fault) 

39 Clr. X upper 
39 Extend 6 sign r(RNI) 

ADR 
A 100 51 X-Addend R~-O) 

49 Y-Adder r{RNI+b;O)+read index 

250 39 Set Adder-X r{RNI+b;O)+read index 
41 . Set Adder - Y 

300 39 Adder-X 
41 Adder-Y 

B 050 101 Req. Storage 1M. OP. (RNI)(re d index) 

150 9 Clr. RNI 
, 

300 23 Clr. r Disable Clr. r 

Wait for reply 

I 

" 

.' 2.5, 
Rev'l,A 

FORM CA 206 



COMMAND TIMING 

CODE INSTRUCTION FUNCTION Effective Address 
Addressing 

SEQUENCE I CYCLE{S): 
ind, q, i 

2nd Pass 
EXECUTION TIME: 

TIME PAGE I 
COMMAND CONDITION REMARKS TERM 

ADR 000 39 Z-X 

A 100 51 X-Addend (RNI)(~-O) 

100 23 Clr. ind X15-O(RNI)(r) 

250 41 Set Adder-Y 

300 41 Adder -Y 
49 +l-Adder INT 
45 Set XR tNT 
49 Y -Adder (INT)(ind)(q)~EE +6;0) 
51 Q- Adder (I NT)(ind)( q)(R N +6;6) 
13 Set read index ind{i)(RNI+~"O)(] NT) 

350 23 Clr. F INT 

B 050 101 Req. Storage 1M. OP. (RNI)(re d index) 
39 Set Adder-X Cind)(q)(RNI+~ +INT 
41 Set Adder-Y (INT)(ind)(q)(R· +6;0) 
41 Set state-Y INT 

100 23 Clr. q - .-( INT)(ind)(q)(R~ +~"O) 

100 41 Adder-Y 
41 state -Y 
39 Adder-X 

300 23 Clr. i read index 

Wait 

26 
Rev. A 

=-ORM CA 206 



COMMAND TIMING 

CODE INSTRUCTION FUNCTION Effective Address 

Addressing 

SEQUENCE / CYCLE (S): 
i-l (read index is set) 

EXECUTION TIME: Last Pass 

TIME 
PAGE / 

COMMAND CONDITION REMARKS TERM 

ADR 000 39 z-x 
A 100 51 X-Addend (RNI)(f1-0) 

49 Y-Adder r(R NI +A,. 0 )+read index 
250 41 Set Adder -- Y 
250 39 Set Adder -X r(RNI+f1;O)+read index 

300 39 Adder -X 
41 Adder -Y 
13 Clr. read index 

B 050 101 Req. Storage 1M. OP. {RNI)(re d index) 

Completion of til ping sheW~ , 

on page .95. 
, , . , - , .. 

" 

, 

" 27 
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COMMAND TIMING 

CODE INSTRUCTION FUNCTION Effective Address 
1110=E Addressing 

(P+6)+(Q) 

SEQUENCE / CYCLE(S): -r, ind, 6;0, q, i 
First Pass 

EXECUTION TIME: 

TIME PAGE / 
COMMAND CONDITION REMARKS TERM 

RNI 
000 39 z-x 
025 23 X-F 

A 050 13 Clr. 6-0 6-;0 (Sweep + Er ~er )(Protect Fault) 
9 Set ADR F;O 

39 Clr. X upper 
39 Extend 6 sign (r)(RNI) 

ADR 
A 100 51 X_Addend (RNI)(6-0) 

49 Y_Adder r(RNI+6;0)+reac index 

250 39 Set Adder-X r(RNI+6-;O)+reac index 
41 Set Adder-Y 

300 39 Adder-X 
41 Adder-Y 

B 050 101 Req. Storage 1M. OPe (RNI)(re d index) 

150 9 Clr. RNI 

300 23 Clr. r Disable Clr. r 

Wait for reply 

28 
Rev. A 
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COMMAND TIMING 

CODE INSTRUCTION FUNCTION Effective Address 
Addressing 

SEQUENCE / CYCLE(S): 
ind-l, q=l, i-O 

EXECUTION TIME: 2nd Pass 

TIME 
PAGE / 

COMMAND CONDITION REMARKS TERM 

ADR 
000 39 z-x 

A 100 51 X-Addend (RNI){~-O) 

100 23 Clr. ind X15 -O(RNI) (r:) 

250 41 Set Adder -Y 

300 41 Adder-Y 
49 +1_ Adder INT 
45 Set XR INT 
49 Y -Adder (INT)(ind)(q)~ E-+~+O) 
51 Q-Adder (INT)(ind)(q)(RN +~+O) 

350 23 Clr. F INT 

B 050 101 Req. Storage 1M. OP. (RNI){r ad index) 
39 Set Adder-X (ind)~RNI+~+O +INT 
41 Set Adder_Y 1NT(ind)(q)(RNJ. 16+0) 
41 Set state _ Y INT 

100 23 ClI'o q ---- ~ (INT)(ind)(q)(RN +~+O) 

100 41 Adder-Y 
41 state - Y 
39 Adder_X 

Completion of ti piag shown , 
on page 95. 
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COMMAND TIMING 

CODE INSTRUCTION FUNCTION 
Effective Address 

1l01=D Addressing 
(P+A)+(OOFF) 

SEQUENCE / CYCLE(S): 

r, ind, A,O, q, i 
EXECUTION TIME: First Pass 

TIME PAGE / 
COMMAND CONDITION REMARKS TERM 

RNI 
000 39 Z-X 
025 23 X-F 

A 050 13 Clr. A-O Ar-O (Sweep + En er)(Protect Fault) 
9 Set ADR Fr-O 

39 Clr. X upper 
39 Extend A sign r(RNI) 

ADR 

A 100 51 X-Addend (RNI)(AoO) 
49 Y-Adder r(RNI+A;O)+reac index 

250 39 Set Adder-X r(RNI+A;O)+reac index 
41 Set Adder-Y 

300 39 Adder-X 
41 Adder-Y 

B 050 101 Req. Storage 1M. OP. (RNI)(re d index) 

150 9 Clr. RNI 

300 23 Clr. r D'isable Clr. r 

Wait for reply. . " 
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COMMAND TIMING 

CODE INSTRUCTION FUNCTION Effective Address 
- Addressing 

SEQUENCE I CYCLE (S): 
ind=l, q=O, i=l 

EXECUTION TIME: 2nd Pass 

TIME 
PAGE I 

COMMAND CONDITION REMARKS TERM 

ADR 
39 000 Z-X 

A 100 51 X-Addend (RN1)(~=O) 

100 23 Clr. ind X 15=0(RNI) (~"> 

250 41 Set Adder-Y 

300 41 Adder-Y 
49 +l-Adder 1NT 
45 Set XR 1NT 
13 Set read index ind{i)(RN1+~fO)( m} 

350 23 Clr. F 1NT 

B 050 101 Req. Storage 1M. OP . (RN1)(n ad index) 
41 Set state -Y 1NT 
39 Set Adder-X ind(q)(RN1+~fO) 1NT 

100 41 state-Y 
39 Adder-X 

300 23 Clr. i read index 

Wait 
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COMMAND TIMING 

CODE INSTRUCTION FUNCTION Effective Address 

Addressing 

SEQUENCE I CYCLE (S)·. 
i-1 (read index is set) 

Last Pass 
EXECUTION TIME: 

TIME PAGE I COMMAND CONDITION REMARKS TERM 

ADR 000 39 Z-X 

A 100 51 X- Addend (RN1){~·O) 
49 Y-Adder r(RN1+~;O}+read index 

250 39 Set Adder- X r(RNI+~;O)+read index 
250 41 Set Adder -+ Y 
300 39 Adder-X 

41 Adder-Y 
13 Clr. read index 

B 050 101 Req. Storage IM. OP. (RNI)(re d index) 

Completion of til ~ing shown 
on page 95. 

32 
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COMMAND TIMING 

CODE INSTRUCTION FUNCTION Effective Address 
1l00-C Addressing (P+6) 

SEQUENCE / CYCLE (5)', 
6;0, q, T r, ind, 

EXECUTION TIME: First Pass 

TIME 
PAGE / 

COMMAND CONDITION REMARKS TERM 

RNI 
000 39 Z-X 
025 23 X-F 

A 050 13 Clr, 6=0 6;0 (Sweep + En er){Protect Fault) 
9 Set ADR F,O 

39 Clr. X upper 
39 Extend 6 sign r(RNI) 

ADR 

A 100 51 X _Addend (RNI)(fl-O) 
49 Y-Adder r(RNI-+6"0)+reac index 

250 39 Set Adder-X r( R NI if ll" 0 )+":t~eac index 
41 Set Adder-Y 

300 39 Adder-X 
41 Adder_Y 

B 050 101 Req, Storage 1M. OP. (RNI)(re ~d index) 

150 9- Clr. RNI 

300 23 Clr. r Disable Clr. r 

Wait for reply 

33 . A Rev,; 
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COMMAND TIMING 

CODE INSTRUCTION FUNCTION Effective Address 
Addressing 

SEQUENCE I CYCLE (S): 
ind-1, q-O, i-a 

EXECUTION TIME: 2nd Pass 

TIME 
PAGE I 

COMMAND CONDITION REMARKS TERM 

ADR 
000 39 z-x 

A 100 51 x- Addend (RNI)(L\=O) 
23 Clr. ind X 15-O(RNI)(r) 

250 41 Set Adder-Y 

300 41 Adder-Y 
49 +1- Adder INT 
45 Set XR INT 

350 23 Clr. F INT 

B 050 101 Req. Storage 1M. OPe (RNI)(re d index) 
39 Set Adder-X (ind)(q)(RNI+L\;O +1NT 
41 Set state-Y INT 

100 39 Adder-X 
41 state-Y 

Completion of ti 
on page 95, 

p~ng sho~nr . 
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COMMAND TIMING 

CODE 

1011=B 

SEQUENCE / CYCLE (S): 

INSTRUCTION FUNCTION Effective Address 
Addressing 

P+t.+(Q)+(OOFF) 

-r, A;O, ind, q, i 
EXECUTION TIME: 

TIME 
PAGE / 
TERM COMMAND 

RNI 

A 000 39 Z-X 

025 23 X- F 

050 13 Clr. t.-O 
9 Set ADR 

39 Clr. X upper 
39 Extend t. sign 

ADR 

A 100 51 X- Addend 
49 Y- Adder 

250 39 Set Adder-X 
41 Set Adder-Y 

300 39 Adder-X 
41 Adder-Y 
49 ,Y-Adder 
51 Q- Adder 
13 Set read index 

B 050 101 Req. Storage 
39 Set Adder-X 
41 Set Adder-Y 

100 23 Clr. q 

100 41 Adder-Y 
39 Adder-X 

150 9 Clr. RNI 

300 23 Clr. r 
23 Clr. i 

Wait 

FORM CA 206 

First Pass 

CONDITION REMARKS 

t.+0 
F+O (Sweep + En er)(Protect Fault) 

r(RNI) 

(\NIHA-O) 
r( NI+t.;O)+reac index) 

r(Rm+6;O)+reac index 

(INT)(ind)(q)~~ ~+6;0) 
(INT)(ind)(q)(RN +A+O» 
(ind)(i)(RNI+6+0 (INT 

1M. OP. (RNI)(re ~d index) 
(ind)('ll.lliNI+~ +INT 
(INT)(ind)(q)(RN ~+t.+O) 

(INT){ind)(q){RN +t.;0) 

Disable Clr. r 
read index· 

:- 35 
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COMMAND TIMING 

CODE INSTRUCTION FUNCTION Effective Address 
Addressing 

SEQUENCE I CYCLE (S)', i=l (read index is set) 

EXECUTION TIME: 

TIME 

ADR 000 

A 

B 

100 

250 
250 
300 

050 

36 
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PAGE I 
TERM 

39 

51 
49 

39 
41 
39 
41 
13 

101 

Last Pass 

COMMAND 

z-x 
X-Addend 
Y- Adder 

Set Adder-X 
Set Adder- Y 
Adder-X 
Adder-Y 
C lr, read index 

CONDITION 

(RNI)(l:!-O) 
r{RNI+l:!,O)+read index 

r(RNI+fl.+O)+read index 

Req, Storage 1M. OP. )(RNI)(r ad index) 

Completien of til P1iJlg shown - . ,", 
on page 95, ~- - -

REMARKS 



COMMAND TIMING 

CODE INSTRUCTION FUNCTION Effective Address 

1010=A Addressing 
P+~+(Q) 

SEQUENCE I CYCLE(S): - -
r. ~~O, ind, q. i 

EXECUTION TIME: First Pass 

TIME PAGE I 
COMMAND CONDITION REMARKS TERM 

RNI 
000 39 Z-X 
025 23 X-F 

A 050 13 Cir. ~=O ~~O 
9 Set ADR F~ 0 (Sweep + E ter)(Protect Fault) 

39 Cir. X upper 
39 Extend ~ sign r{RNI) 

ADR 

A 100 51 X -Addend (~=O)(RNI) ._ 
f--

49 Y -Adder read index+(r)(1 NI+~~O) 

250 39 Set Adder-X 
.~ 

read index+(r)(1 rm+~~O) 
41 Set Adder-Y 

300 39 Adder -X 
41 Adder -Y 

(INT)(ind)(q)(ID 49 Y -Adder 1+~~0) 
51 Q -Adder (INT }(ind)(q)(ID 1+~~0) 

B 050 101 Req. Storage 1M. OP • (read iIl ~ex)(RNI) 
39 Set Adder-X Und)(q)(RNI+~ +INT 
41 Set Adder-Y (INT}(ind)( q )(Rli I+~~O) 

100 23 Cir. q (INT}(ind)(q)(ID l+~~O) 

100 41 Adder -y 
39 Adder -X 

300 Clr. r Disable Clr. r 

Completion of til ping shown, . 
on page 95. 
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CODE 

1001-9 

INSTRUCTION 

COMMAND TIMING 

FUNCTION Effective Address 
Addressing 

P+~+(OOFF) 

SEQUENCE I CYCLE (S) '. 

EXECUTION TIME: 

TIME 

RN1 

A 

ADR 

A 

B 

000 
025 

050 

100 

250 
22 

300 

050 

150 

300 

. 38 
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PAGE I 
TERM 

39 
23 

13 
9 

39 
39 

51 
49 

39 
41 

39 
41 
13 

101 

9 

23 
23 

--r, ~f.0, ind, q, i 
First Pass 

COMMAND CONDITION REMARKS 

Z-X 
X-F 

Clr. ~-O ~,.O (Sweep + En er)(Protect Fault) 
Set ADR F,.O 
Clr. X upper 
Extend A sign r{RNI) 

X-Addend 
Y- Adder 

(~a:O)(RNI) ._ ~ 
read index+(rHIi NI+~+O} 

Set Adder-X read index+(r}(F m+~f.O} 
Set Adder-Y 

Adder-X 
Adder-Y 
Set read index Trid (i)(R'NI+~+0) ~NT} 

Req. Storage 1M. OP. (read in ex)(RNI} 

Clr. RNl 

Clr. r 
Clr. i read index 

Wait 



COMMAND TIMING 

CODE INSTRUCTION FUNCTION Effective Address 

SEQUENCE I CYCLE(S): 

EXECUTION TIME: 

TIME PAGE I 
TERM 

Addressing 

i s 1 (read index is set) 

COMMAND CONDITION 

ADR 000 39 Z-X 

A 

B 

100 51 X-Addend 
49 Y-Adder 

(~.O)(RNl) ~ 
read index+r(RN +~fO) 

250 39 Set Adder -X read index+r(RN +~fO) 
250 41 Set Adder - Y 
300 39 Adder- X 

41 Adder-Y 
13 Clr. read index 

050 101 Req. Storage 1M. OP. (read ind ex)(RNI) 

Completion of tir: ihg shown .. 
on page 95. 

FORM CA 206 

Last Pass 

REMARKS 
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CODE 

1000=8 

INSTRUCTION 

COMMAND TtMING 

Addressing 
FUNCTION Effective Address 

P+6 

SEQUENCE I CYCLE(S): r, . 6:/:0, ind,' q, i 

EXECUTION TIME: 

TIME 

RNI 
000 
025 

A 050 

ADR 

~ 100 

250 

300 

ts 050 

. 40 
Rev. C 
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PAGE I 
TERM 

39 
23 

13 
9 

39 
39 

51 
49 

39 
41 

39 
41 

101 

First Pass 

COMMAND CONDITION REMARKS 

Z-X 
X-F 

Clr. 6=0 6;0 
Set ADR F;O (Sweep + En1 ~r)(Protect Fault) 
Clr. X upper 
Extend 6 sign r{RNI) 

IX-Addend 
Y-Adder 

(6-0)(RNI) ~ I:' 
read index (r)(R~ I+6:/:8) 

Set Adder-X 
Set Adder-Y 

(read index +l"), (~NI + ~ # 0) 

fAdder-X 
~dder-Y 

Req. Storage 1M. OPe (read ind~x)(RNI) 

Completion of tiD ingshown . , .; 

on page 95, .. ". . . 

.( 



COMMAND TIMING 

CODE 

0111 =7 

SEQUENCE / CYCLE(S): 

INSTRUCTION FUNCTION Effective Address 
Addressing 

(P+l )+(Q)+(OOFF) 

EXECUTION TIME: 
r:- 6=0, ind, q, i 

First Pass 

TIME 

RNI 

A 

ADR 

A 

A 

000 
025 

050 

100 

250 

300 

PAGE I 
TERM 

39 
23 

13 
9 

39 

COMMAND 

Z-X 
X-F 

Set 6=0 
Set ADR 
CIr. X upper 

51 P -Adder 
49 +l-Adder 

. 37 Set Adder - P 
41 Set Adder - Y 

13 Set IM. OP. 

37 Adder-P 
41 Adder_Y 

CONDITION 

6=0 
F;O (Sweep + En 

RNI(6=0)ADR. 
RNI(A.:O)ADR. 

RNI(6-0)ADR . 

REMARKS 

er)(Protect Fault) 

(;)(6=0)(INT)(~ (i+q)(STA+STQ+SPA+RAO+RTJ 
+JMP)(RNI) 

. , 
350 13 .SetDisabIe CIr. r (fl='O)k+ q). \ 

B 050 101 Req.. Storage 

150 9 CIr. RNI 

350 13 Clr. Disable Clr r 

Wait 

FORM CA 206· 

IM. OP. (r·ead index)fRNl) 

41 
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COMMAND TIMING 

CODE INSTRUCTION FUNCTION Effective Address 
Address 

SEQUENCE / CYCLE (S): 
ind, q, i 

EXECUTION TIME: 2nd Pass 

TIME PAGE / 
COMMAND CONDITION REMARKS TERM 

ADR 000 39 Z-X 

A 100 51 X- Addend (il- O)(R NI) 

100 23 Clr. ind --X 15 ==O(RNI)(F 11) 

250 41 Set Adder-Y 

300 41 Adder -Y 
49 +1- Adder INT 
45 Set XR 

WL_ :~ 49 Y-Adder (INT)(inci)(El) R lI-ilfO) 
51 Q-Adder WiT) ti.w:ll. (q)(R ~~+O) 
13 Set read index ind(i)(RNI+ilfO)(I ~T) 

350 23 Clr. F INT 

B 050 101 Req. Storag e IM. OP(read inae k)(RNI) 
39 Set Adder-X (ind)(q)(RNI+~ ~INT 
41 Set Adder-Y (INT)(ind)(q)(RNJ il--ilfO) 
41 Set state-Y INT 

100 23 Clr. q (INT)(ind)(q)(RNl i4-il,O) 

100 41 Adder_Y 
41 state _ Y 
39 IAdder-X 

300 23 Clr. i read index 

Wait for reply 
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COMMAND TIMING 

CODE INSTRUCTION FUNCTION Effective Address 
Addressing 

SEQUENCE I CYCLE(S): 
i=l (read index is set) 

EXECUTION TIME: Last Pass 

TIME 
PAGE I 

COMMAND CONDITION REMARKS TERM 

ADR 000 39 Z-X 

A 100 51 X-Addend (~.O)(RNI) =-
~+~+O) 49 Y-Adder read index+(r)(R 

250 39 Set Adder-X read index+(r)(R ~~+O) 
250 41 Set Adder- Y 
300 39 Adder-X 

41 Adder -Y 
13 Clr. read index 

B 050 101 Req. Storage 1M. OF. (read inc ex)(RNI) 

Completion of tin ing shoWn; 
on page 95. 
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COMMAND· TIMING 

CODE 

0110:116 

INSTRUCTION 
Addressing 

FUNCTION Effective Address 

(P+1)+(Q) 

SEQUENCE I CYCLE(S): 
r, Ll-O, ind, q, T 

First Pass 
EXECUTION TIME: 

TIME 

RNI 

PAGE I 
TERM COMMAND 

000 39 Z-X 
025 23 X-F 

A 

ADR 

A 

A 

B 

050 

100 

250 

300 

350 

050 

150 

300 

350 

44 
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13 Set6=0· 
9 Set ADR 

39 Clr. X upper 

51 P-Adder 
49 +l-Adder 

37 Set Adder-P 
41 Set Adder-Y 

13 Set 1M. OPe 
37 Adder-P 
41 Adder-Y 

13 Set Disable Clr r 

101 Heq ~ Storage 

9 Clr. RNI 

9 Clr. AIDR 

13 
c· I 

Clr Disable Clr r 

Wait 

CONDITION REMARKS 

6=0 
F=FO (Sweep + En jer)(Protect Fault) 

RNI(Ll-O)ADR. 
RNI(Ll-O)ADR. 

RNI(6=0)ADR. 

(F)(6-0)(INT)("'inc (Hq)(STA+STQ+SPA+RAO+RTJ 
+JMP)i 

1M. OP. (read illdex)fiiNI) 

, If· ~ 

RNI+ ROP+STO 



COMMAND TIMING 

CODE INSTRUCTION FUNCTION Effective Address 
Addressing 

SEQUENCE I CYCLE(S) : ind=l, q=l, i=O 

EXECUTION TIME: 2nd Pass 

TIME PAGE I 
COMMAND CONDITION REMARKS TERM 

ADR 
000 39 z-x 

A 100 51 X-Addend (b.=O)(RNI) 

100 23 Clr. ind (RNI)(F 11 )(X15 =( ) 

250 41 Set Adder-Y 

300 41 Adder -Y 
49 +l-Adder INT 
45 Set XR I NT. :=-"""" 

49 Y-Adder (INT)(ind}(q}(.R.N, ~b.;0) 
51 Q-Adder (INT)(ind)(q)(RNJ if-b.# 0) 

350 23 Clr. F INT 

B 050 101 Req. Storage (IM. OP .Jll:.ead it dex)(RNI) 
39 Set Adder-X (ind)i9l(R NI+b.; 0 , i!'-INT 
41 Set Adder -Y INT(ind)(q)(RNI+ ;0) 
41 Set state-Y INT 

100 23 Clr. q (INT)(ind)(q)(R'N] it-b.10) 

100 41 Adder -Y 
41 state -Y 
39 Adder -X 

Completion of tIn 
on page 9[). 

ing sh.own 
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CODE 

0101=5 

INSTRUCTION 

COMMAND TIMING 

Addressing 

SEQUENCE / CYCLE(S): -r, l1=0, ind, q, i 
EXECUTION TIME: 

TIME 

RNI 
000 

25 

A 050 

ADR 

A 100 

A 250 

300 

350 

B 050 

150 

350 

46 
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PAGE / 
TERM 

39 
23 

13 
9 

39 

13 

COMMAND CONDITION 

Z-X 
X-F 

Set l1=0 l1=0 
Set ADR F+O (Sweep + En 
Clr. X upper 

Clr Disable Clr r 

Wait 

FUNCTION Effective Address 

(P+1 )+(OOFF) 

First Pass 

REMARKS 

erHProtect Fault) 



COMMAND TIMING 

CODE INSTRUCTION FUNCTION Effective Address 
Addressing 

SEQUENCE / CYCLE(S) : 
ind=l, q=O, i-1 

EXECUTION TIME: 2nd Pass 

TIME 
PAGE / 

COMMAND CONDITION REMARKS TERM 

ADR 
000 39 z-x 

A 100 51 X-Addend (A=O)(RNI) 

100 23 Clr. ind 
-- :---~ 
(RNI)(X15 =O)(F 1 ) 

250 41 Set Adder-Y 

300 41 Adder - Y 
49 +l-Adder 1NT 
45 Set XR 1NT __ ,.-

~) 13 Set read index ind(i)(RNI+A10)(1 

350 23 Clr. F 1NT 

B 050 101 Req. Storage 1M. OP. (read ind ~x)(RNI) 
41 Set state-Y INT _ 
39 Set Adder-X ind(q)(RNI+A1 0)+ NT 

100 41 state -Y 
39 Adder -X 

300 23 Clr. i read index 

Wait 

I 
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COMMAND TIMING 

CODE INSTRUCTION FUNCTION Effective Address 

Addressing 

SEQUENCE I CYCLE(S): 
i=l (read index is set) 

EXECUTION 

TIME 

ADR 00 

A 

B 

100 

250 
250 
300 

050 

48 
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TIME: 

PAGE I 
TERM 

39 

51 
49 

39 
41 
39 
41 
13 

101 

COMMAND 

Z-X 

X-Addend 
Y-Adder 

Set Adder-X 
Set Adder- Y 
Adder-X 
Adder-Y 
Clr. read index 

Req. Storage 

CONDITION 

(~.O)(RNI) __ ..-
read index+(r)(R F.IT+~;&O) 

-I-
read index+(r)(R f.iI+~;&0) 

1M. OP. (read inc ~x)(RNI) 

Completion of tir ing shown, 
on page 95. 

\ I .~. 

Last Pass 

REMARKS 



COMMAND TIMING 

CODE INSTRUCTION FUNCTION 
Effective Address 

0100 = 4 Addressing (P+1) 

SEQUENCE / CYCLE (S)', 
-r, /::;. = 0, ind, -q, i 

EXECUTION TIME: First Pass 

TIME 
PAGE / 

COMMAND CONDITION REMARKS TERM 

RNI 
000 39 Z-X 
025 23 X-F 

A 050 13 Set /::;.= 0 /::;.=0 
9 Set ADR F # 0 (Sweep + } nter )(Protect Fault) 

39 Clr X upper 
ADR 

A 100 51 P -Adder (/::;. = O)(RN1)(ADI , ) 
49 +1 -Adder (/::;.= O)(RNI)(ADI . ) 

A 250 37 Set Adder-P (/::;. = O)(RNI)(ADF . ) 
41 Set Adder - y 

300 37 Adder -P 
41 Adder -Y 

B 050 101 Req. Storage 1M. OP. (read in ~ex)(RNI) 

150 9 Clr. RN1 

Wait 

I 

'49 
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COMMAND TIMING 

. CODE INSTRUCTION FUNCTION Effective Address 
Addressing 

SEQUENCE I CYCLE(S): 
ind=l, q=O, i=O 

EXECUTION TIME: 2nd Pass 

TIME PAGE I 
COMMAND CONDITION REMARKS TERM 

ADR 
000 39 z-x 

A 100 51 X -Addend (Ll=O)(RNI) 
23 Clr. ind X 15=0(RNI)(F 11) 

250 41 Set Adder-Y 

300 41 Adder-Y 
49 +1- Adder INT 
45 Set XR INT 

350 23 Clr. F INT 

B 050 101 Req. Storage (IM. OP. )(read i dex)(RNI) 
39 Set Adder-X (ind)(q)(RNI+Ll,O' II-INT 
41 Set state-Y INT 

100 39 Adder -X 
41 state -Y 

Completion of til iling shown on 
page 95 . 

. ' 
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CODE 

0011 = 3 

SEQUENCE / CYCLE(S): 

EXECUTION TIME: 

TIME 

RN1 
000 
025 

A 050 

ADR 

A 100 

A 250 

300 

PAGE / 
TERM 

39 
23 

13 
9 

39 

51 
49 

37 
41 

13 

37 
41 

COMMAND TIMING 

INSTRUCTION FUNCTION Effective Address 
Addressing 

(P+1 )+(Q)+(OOFF) 

r, 6= 0, ind, q, i 
First Pass 

COMMAND 

Z-X 
X-F 

Set 6= 0 
Set ADR 
Clr. X upper 

P -Adder 
+1 -Adder 

Set Adder-P 
Set Adder - Y 

Set 1M. OPe 

Adder-P 
Adder-Y 

CONDITION REMARKS 

6=0 
F # 0 (Sweep + 'E nter)(Protect Fault) 

(6 = O)(RN1)(ADI . ) 
(6 = O)(RNI)(ADI • ) 

('6 = O)(RNI)(ADI . ) 

(r)( 11 =O)(1NT)(rn~)(i+q)(STA+STQ+SPA+RAO+ RT J 
+JMP) 

350 13 Set Disable Clr. r (.6 = O)(r + q) 

B 050 101 

150 9 

300 

FORM CA 206 

Req. Storage 1M. OP. (read in!:lex)(RNI) 

Clr. RN1 

Wait 

, 51 
Rev. A 



COMMAND TIMING 

CODE INSTRUCTION FUNCTION Effective Address 
Addressing 

SEQUENCE I CYCLE(S): - -r, t:.=0, ind, q, i 2nd Pass 
EXECUTION TIME: 

TIME PAGE I 
COMMAND CONDITION REMARKS TERM 

ADR 
000 39 z-x 

A 100 51 X-Addend (t:.=O)(RNI) 

250 41 Set Adder -Y 

300 41 Adder-Y ---- -
49 Y -Adder (INT)(ind)( q)~ ~t:.+0) 
51 Q_Adder (INT)(ind)(q)(RN t:.ri'0) 
13 Set read index (ind)(i)(RNI+t:.+O) TNT) 

B 050 101 Req. Storage 1M. OP. (read inc ex)(RNI) 
39 Set Adder-X (ind)( q)( R N1+t:. # 0) fl-1NT 
41 Set Adder-Y (lNT)(ind)(q)(RN] t:.#0) 

, 

100 23 Clr. q (1NT)(ind)(q)(RNl t:.:/:O) 

100 39 Adder-X 
41 Adder-Y 

300 23 Clr. i read index 

350 13 Clr. Disable Clr r F/F 

I Wait 
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COMMAND TIMING 

CODE INSTRUCTION FUNCTION Effective Address 
Addressing 

SEQUENCE I CYCLE (S): 
i-1 (read index is set) 

EXECUTION TIME: Last Pass 

TIME PAGE I 
COMMAND CONDITION REMARKS TERM 

ADR 00 39 Z-X 

A 100 51 X-Addend (6=O)(RNI) 
49 Y-Adder (r)(RNI+Af O) + (read index) 

250 41 Set Adder- Y 
250 39 Set Adder-X (r)(RNHA10)(rea index) 

300 39 Adder-X 
41 Adder_ Y 
13 Clr. read index 

B 050 101 Req. Storage IM. OP. (RNI)(rec d index) 
'-' 

Completion of tir ing shown 
on page 95. 

, , . '" 
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CODE 

0010 = 2 

SEQUENCE I CYCLE (S): 

EXECUTION TIME: 

TIME 

RNI 
000 
025 

A 050 

ADR 

A 100 

A 250 

300 

PAGE I 
TERM 

39 
23 

13 
9 

39 

51 
49 

37 
41 

13 

37 
41 

COMMAND TIMING 

INSTRUCTION 

-r, 6=0, 

COMMAND 

Z-X 
X-F 

Set 6= 0 
Set ADR 
Cir. X upper 

P -Adder 
+1 -Adder 

Set Adder - P 
Set Adder - Y 

Set 1M. OP. 

Adder-P 
Adder -Y 

FUNCTION 
Effective Address 

Addressing (P+l)+(Q) 

- -
ind, q, i 

First Pass 

CONDITION REMARKS 

6=0 
F # 0 (Sweep + E nter)(Protect Fault) 

(RNI)( LrO)(ADR. ~ 
(RNI)(LrO)(ADR. ~ 

(RNI)( LrO)(ADR. 

(RNI)(r)( 6 = 0)(1 ~)(ind)(i+q)(STA+STQ+SPA+RAO 
+RTJ+JMP) 

350 13 Set Disable Clr r (6 = O)(r + q) 

B 050 101 Req. Storage 1M. OP. (read ir !:iex)(RNI) 

150 9 Clr. RNI 

300 

350 13 ClrDisableClrr 

54 
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Wait 



COMMAND TIMING 

CODE INSTRUCTION FUNCTION Effective Address 
Addressing 

SEQUENCE / CYCLE (S) : - -r, ~=O, ind, q, i 

EXECUTION TIME: 
2nd Pass 

tiME PAGE / 
COMMAND CONDITION REMARKS TERM 

ADR 
000 39 z-x (p + 1) 

A 100 51 x- Addend (~::0)(RN1) 

250 41 Set Adder-Y 

300 41 Adder -Y 
(I~T)(ind)(q)(~ 49 Y-Adder tr~;O) 

51 Q-Adder (I~T)(ind)(q)(RNi ~~;O) 

B 050 101 Blk. Req. 
Storage (1M. OP~ead it dex)(Rm) 

39 Set Adder- X (ind)(q)(Rm+~ "1~T 
41 Set Adder-Y (I~T)(ind)(q)(RM I+-~;O) 

100 23 Clr. q (I~T)(ind)(q)(Ri\f 1+-~10) 

100 39 Adder-X 
41 Adder-Y 

Completion of tin ing shown" 
on page 95. 

,55 
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CODE 

0001=1 
INSTRUCTION 

COMMAND TIMING 

Addressing 
FUNCTION Effective Address 

(P+1 )+(OOFF» 

SEQUENCE I CYCLE(S): 

EXECUTION TIME: 

TIME 

RN1 

A 

ADR 

A 

A 

B 

000 
025 

050 

100 

250 

300 

050 

150 

56 

Rev. A 
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PAGE I 
TERM 

39 
23 

13 
9 

39 

51 
49 

37 
41 

13 

37 
41 

101 

9 

r, t.=0, ind, q, i 

COMMAND 

Z-X 
X-F 

Set A=O 
Set ADR 
Clr. X upper 

P-Adder 
+1 -Adder 

Set Adder-P 
Set Adder-Y 

Set 1M. OP. 

Adder-P 
Adder-Y 

Req. Storage 

Clr. RN1 

Wait 

CONDITION 

t.=0 
Flo (Sweep + EI 

(A=O)(RNI)(ADR) 
(t.-O)(RNI)(ADR) 

(t.=O)(RNI)(ADR) 

First Pass 

REMARKS 

ter )(Protect Fault) 

- .,--
(RNI)(r)(t.=O)(IN" )(ind)(i+q)(STA+STQ+SPA+RAO 
+RTJ+JMP) , 

1M. OP. (read inc ~x)(RNI) 



COMMAND TIMING 

CODE INSTRUCTION FUNCTION Effective Address 

Addressing 

SEQUENCE I CYCLE (S): - --
r, .6.=0, ind, q, i 

EXECUTION TIME: 2nd Pass 

TIME PAGE I COMMAND CONDITION REMARKS TERM 

ADR 
000 39 z-x 

A 100 51 X-Addend (.6.=O)(RNI) 

250 41 Set Adder-Y 

300 41 Adder-Y - -- :- ~T) 13 Set read index ind(i)(RNI+.6.'O)(I 

B 050 101 Req. Storage 1M. OP. (read ind p.x)(RNI) 

300 23 Cir. i read index 

Wait 
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I 

COMMAND TIMING 

CODE INSTRUCTION 

Addressing 

SEQUENCE I CYCLE (S): 

EXECUTION TIME ~ 

TIME 

ADR 000 

A 100 

B 

250 

300 

050 

58 
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PAGE I 
TERM 

39 

51 
49 

39 
41 
39 
41 
13 

101 

i-1 (read index is set) 

COMMAND CONDITION 

Z-X 

X-Addend (~.O)(RNn 
Y-Adder (r)(RNI+fi~O)+rea 

Set Adder-X (r)(RNI+6;O)+rea 
Set Adder-Y 
Adder-X 
Adder-Y 
Clr. read index 

Req. Storage 1M. OP. (read inc 

Completion of till ing shown 
on p~ge 95. 

\ I '.~ i " ,~ 

.\. :, .;., 

FUNCTION Effective Address 

Last Pass 

REMARKS 

ti index 

d index 

~x)(RNI) 



COMMAND TIMING 

CODE INSTRUCTION FUNCTION 
Effective Address 

0000 = 0 Addressing P+1 

SEQUENCE I CYCLE(S): 
- 6= 0, ind, q, T 

EXECUTION TIME: 
r, First Pass 

TIME 
PAGE I 

COMMAND CONDITION REMARKS TERM 

RNI 
000 39 z-x 
025 23 X-F 

A 050 13 Set 6= 0 6=0 
9 Set ADR F f 0 (Sweep + :E nter)(Protect Fault) 

39 Clr. X upper 

ADR 

A 100 51 . P -Adder ( LFO)(RNI)(ADR) 
49 +1 -Adder (lrO)(RNI)(ADR) 

A 250 37 Set Adder-P (LFO)(RNI)(ADR) 
41 Set Adder - Y 

300 37 Adder -P 
41 Adder-Y 

B 050 101 Req. Storage 1M. OP. (read inc ex)(RNI) 

Completion of t ming shown 
on page 9S. 
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COMMAND TIMING 

CODE INSTRUCTION FUNCTION Effective Address 
0111=7 Addressing 

(.6)+(Q)+(OOFF) 

SEQUENCE I CYCLE(S): 
r, ind, q, i, .6;0 

EXECUTION TIME: First Pass 

TIME PAGE I 
COMMAND CONDITION REMARKS TERM 

RNI 
000 39 Z-X 
025 23 X-F 

A 050 13 Clr . .6=0 .6;0 
9 Set ADR F;O (Sweep + En er)(Protect Fault) 

39 Clr. X upper 

ADR 

A 100 51 X-Addend (A=O)(RNI) 

250 41 Set Adder-Y 

300 41 Adder-Y 

B 050 101 Req. Storage 1M. OP. (read inc ex)(RNI) 

150 9 Clr. RN1 

Wait 

60 
Rev. A 

FORM CA 206 



COMMAND TIMING 

CODE INSTRUCTION FUNCTION Effective Address 

Addressing 

SEQUENCE / CYCLE(S): 
ind, q, i 

EXECUTION TIME: 2nd Pass 

TIME PAGE / 
COMMAND CONDITION REMARKS TERM 

ADR 00 39 z-x 
A 100 51 X-Addend (~·O)(RNI) 

---
100 23 Clr. ind X15 =O(RNI)(r) 

250 41 Set Adder-Y 

300 41 Adder -Y 
49 +l-Adder INT 
45 Set XR INT 
49 Y -Adder (INT) (ind) (q)(Rm ~+O) 
51 Q --Adder (INT)(indl( q)(Rt\D WO) 
13 Set read index ind(i)(RNI+~+O)(I ~T) 

350 23 Clr. F 1NT 

tB 050 101 Req. Storage 1M. OPe (read ind ~x)(RNI) 
39 Set Adder--X (ind)(q)(RNI~~ 1NT 
41 Set Adder-Y (1NT)(ind)(q) RN ~+O) 
41 Set state-Y 1NT 

100 23 Clr. q (1NT)(ind)(q)(RNl ~+O) 

100 41 Adder -Y 
41 state --Y 
39 Adder -x 

300 23 Clr. i read index 

Wait for reply 

I 
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COMMAND TIMING 

CODE INSTRUCTION FUNCTION Effective Address 
Addressing 

SEQUENCE / CYCLE(S): 
i=l (read index is set) 

EXECUTION TIME: Last Pass 

TIME PAGE / 
COMMAND CONDITION REMARKS TERM 

ADR 000 39 Z-X 

A 100 51 X-Addend (~=O)(RNI) 
49 Y-Adder (r)(RNI+~+O)+rea ~ index 

250 39 Set Adder-X (r)(RNI+~+O)+rea ~ index 
250 41 Set Adder- Y 
300 39 Adder-X 

41 Adder -Y 
23 C lr. read index 

B 050 101 Req. Storage IM. OP. (read ind px)(RNI) 

Completion of tin ing shown 
on page 95. 

-
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COMMAND TIMING 

CODE INSTRUCTION FUNCTION Effective Address 

0110=6 Addressing 
(M+(Q) 

SEQUENCE I CYCLE(S): -
r, ind, q, T, 6+0 

EXECUTION TIME: First Pass 

TIME PAGE I 
COMMAND CONDITION REMARKS TERM 

RNI 
000 39 Z-X 
025 23 X-F 

A 050 13 Clr. 6-0 b.'0 
9 Set ADR F#O (Sweep + En jer)(Protect Fault) 

39 Clr. X upper 

ADR 

A 100 51 X-Addend (6=0)(RNI) 

250 41 Set Adder-Y 

300 41 Adder -Y 

B 050 101 Req. Storage 1M. OP. (read ind ~x)(RNI) 

150 9 Clr. RNI 

Wait 
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COMMAND TIMING 

CODE INSTRUCTION FUNCTION Effective Address 
0101-5 Addressing 

(~)+(OOFF) 

SEQUENCE I CYCLE(S): - -
~~O r, ind, q, i, 

EXECUTION TIME: First Pass 

'TIME PAGEl 
COMMAND CONDITION REMARKS TERM 

RNI 
000 39 Z-X 
025 23 X-F 

A 050 13 Clr. ~=O ~;O 
9 Set ADR F;O (Sweep + En ~r) (Protect Fault) 

39 Clr. X upper 

ADR 

A 100 51 X -Addend (~=O)(RNI) 

250 41 Set Adder-Y 

300 41 Adder-Y 

B 050 101 Req. Storage 1M. OP. (RNI)(re~ d index) 

150 9 Clr. RNI 

Wait 
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COMMAND TIMING 

CODE INSTRUCTION FUNCTION 
Effective Address 

Addres:.ing 

SEQUENCE I CYCLE(S): 

EXECUTION TIME: 
ind = I, q = I, i = 0 2nd Pass 

TIME 
PAGE I 

COMMAND CONDITION REMARKS TERM 

ADR 
000 39 z-x 

A 100 57 X -Addend (RNI)( 6 = 0) 

100 23 Clr. ind X 15 = 0 (RNI) 

250 41 Set Adder -Y 

300 41 Adder -Y 
49 +1 -Adder 1NT 
45 Set XR 1NT 
49 Y -Adder (INT)(ind)(q)(RN + 6 f 0) 
51 Q-Adder (INT)(ind)(q)(RN + 6 f 0) 

350 23 Clr. F 1NT 

B 050 101 Req. Storage 1M. OP. (RN!)(rec ~d mdex) 
39 Set Adder-X (ind)(gliRN1 + 6j 0+ 1NT 
41 Set Adder - Y 1NT (ind)(q)(RN1 + ~f 0) 
41 Set state - Y 1NT 

100 23 Clr. q (INT)(ind)(q)(RW + 6 f 0) 

100 41 Adder -Y 
41 state - Y 
39 Adder -X 

Completion of t ming shown 
on page 95. 
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COMMAND TIMING 

CODE INSTRUCTION FUNCTION Effective Address 
Addressing 

SEQUENCE I CYCLE(S): 
ind=l, q=O, i=l 

EXECUTION TIME: 2nd Pass 

TIME PAGE I COMMAND CONDITION REMARKS TERM 

IADR 
000 39 Z-X 

lA 100 51 ~-Addend (~=O)(RNI) 

100 23 Clr. ind X15-O(RNI)(r) 

250 41 Set Adder-Y 

300 41 Adder-Y 
49 ~l-Adder 1NT 
45 Set XR 1NT _. _ ._ 

~) 13 Set read index ind(i)(RNI+~;O)(1 

350 23 Clr. F INT 

tB 050 101 Req. Storage 1M. OP. (RNI)(res d index) 
41 Set state-Y .lliJ' _ 
39 Set Adder-X ind(q)(RNI+b.10)+ NT 

100 41 state -Y 
39 lAdder -x 

300 23 Clr. i read index 

!Wait 
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COMMAND TIMING 

CODE INSTRUCTION FUNCTION Effective Address 
Addressing 

SEQUENCE I CYCLE(S): 
i= 1 (read index is set) 

EXECUTION TIME: Last Pass 

TIME PAGE I 
COMMAND CONDITION REMARKS TERM 

ADR 000 39 Z-X 

A 100 51 X-Addend (~=O)(RNI) 
49 Y-Adder (r)(RNI+~+O)+rea ~ index 

250 39 Set Adder-X (r)(RNI+M~O)+rea ~ index 
250 41 Set Adder -+ Y 
300 39 Adder -X 

41 Adder-Y 
13 Clr. read index 

B 050 101 Req. Storage IM. OP. (RNI)(rec d index) 

Completion of tir. ing shown 
on page 95. 
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CODE 

0100=4 
INSTRUCTION ~ FUNCTION Effective Address 

Addressing 

SEQUENCE I CYCLE(S): 

EXECUTION TIME: 

TIME 

RNI 
000 
025 

A 050 

ADR 

A 

B 

100 

250 

300 

050 

150 

68 
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PAGE I 
TERM 

39 
23 

13 
9 

39 

51 

41 

41 

101 

9 

- --r, ind, q, i, /).#:O 
First Pass 

COMMAND CONDITION REMARKS 

Z-X 
X-F 

Clr. /).=0 /).,0 
Set ADR F,O (Sweep + En erHProtect Fault) 
Clr. X upper 

X-Addend (/).- O)(R NI) 

Set Adder-Y 

Adder-Y 

Req. Storage 1M. OP. (RN I)(re~ d index) 

Clr. RNI 

Wait 



COMMAND TIMING 

CODE INSTRUCTION FUNCTION Effective Address 
Addressing 

SEQUENCE I CYCLE(S) : 
ind=l, q=O, i=O 

EXECUTION TIME: 2nd Pass 

TIME 
PAGE I 

COMMAND CONDITION REMARKS TERM 

ADR 
000 39 Z-+X 

A 100 51 X -Addend (~=O)(RNI) _ 
23 Clr. ind X 15 =O(RNI)(r) 

250 41 Set Adder-Y 

300 41 Adder-Y 
49 +1- Adder 1NT 
45 Set XR 1NT 

350 23 Clr. F 1NT 

B 050 101 Req. Storage 1M. OP. (RN1)(rec d index) 
39 Set Adder-X (ind)(q)(RNI+~+O) tt-1NT 
41 Set state _ Y 1NT 

100 39 Adder_X 
41 state _ Y 

Completion of tir. iilg shown 
on page 95. 

69 
Rev. C 

FORM CA 206· 



CODE 

0011:::3 
INSTRUCTION 

COMMAND TIMING 

FUNCTION Effective Address 
Addressing 

~+(Q)+(OOFF) 

SEQUENCE / CYCLE(S): --
r, ind, q, i, ~:/=O 

EXECUTION TIME: 

TIME 

RNI 

A 

ADR 

A 

B 

000 
025 

050 

100 

250 

300 

050 

100 

100 

150 

300 

70 
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PAGE / 
TERM 

39 
23 

13 
9 

39 

51 

41 

41 
49 
51 
13 

101 
39 
41 

23 

39 
41 

9 

23 

COMMAND 

Z_X 
X_F 

Clr. ~:::O 
Set ADR 
Clr. X upper 

X -Addend 

Set Adder-Y 

Adder-Y 
Y-Adder 
Q- Adder 
Set read index 

Req. Storage 
Set Adder-X 
Set Adder-Y 

Clr. q 

Adder -X 
Adder _Y 

Clr. RNI 

Clr. i 

Wait 

First Pass 

CONDITION REMARKS 

~:/=O 
F+O (Sweep + En er) (Protect Fault) 

(~=O)(RNI) 

---- .-
(INT)(ind)(q)(~tr~:/=O) 
(INT)(ind)(g)(RNl~) 
(ind)(i)(RNI+~:/=O) INT) 

I..lvL OP. (reacdind~x)(RNI) 
(ind)(q)(RNI+~:/=O)tr INT 
(INT)(ind)(q)(RN1f1-~:/=O) 

(INT)(ind)(q)(RNI+~:/=O) 

read index 



COMMAND TIMING , 

CODE INSTRUCTION FUNCTION Effective Address 

Addressing 

SEQUENCE I CYCLE(S): 
i • 1 (read index is set) 

EXECUTION TIME: Last Pass 

TIME PAGE I 
COMMAND CONDITION REMARKS TERM 

ADR 000 39 Z-X 

A 100 51 X-Addend (~=O)(RNI) 
49 Y-Adder (r)(RNl+~~O) 

250 39 Set Adder-X (r)(RNI+~fO) 
250 41 Set Adder- Y 
300 39 Adder-X 

41 Adder -Y 
13 Clr. read index 

B 050 101 Req. Storage 1M. OP. (RN1)(rel d index) 

Completion of tir. ing shown 
on page 95. -.. 

• - . ,: ~ 
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COMMAND TIMING 

CODE INSTRUCTION FUNCTION Effective Address 
0010=2 Addressing 

~+(Q) 

SEQUENCE I CYCLE(S): --- -
~:f0 r, ind, q, i, 

EXECUTION TIME: First Pass 

TIME PAGE I 
COMMAND CONDITION REMARKS TERM 

RNI 
000 39 Z-X 
025 23 X-F 

A 050 13 Clr. ~=O !:l+O 
9 Set ADR F:fO (Sweep + En er)(Protect Fault) 

39 Clr. X upper 

ADR 

A 100 51 X-Addend (~=O)(RNI) 

250 41 Set Adder-Y 

300 41 Adder-Y 
(INT)(ind)(q)~ 49 Y-Adder +-!:l:f 0) 

51 Q-Adder (INT)(ind)(q)(RNl ~:f0) 

B 050 101 Req. Storage 1M. OP. (RN1)(rec d index) 
41 Set Adder-X (ind)(q)(R)NI+~ 11-1 NT 
41 Set Adder-Y (INT)(ind (q)(R II-~+O) 

---- -100 23 Clr. q (INT)(ind)(q)(RNl ~:f0) 

100 39 Adder-X 
41 Adder-Y 

Completion of tin ing shown 
on page 95. 
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COMMAND TIMING 

CODE INSTRUCTION FUNCTION Effective Address 
0001=1 Addressing 

6+(00FF) 

SEQUENCE I CYCLE(S): ----
r, ind, q, i, 6;0 

EXECUTION TIME: First Pass 

TIME PAGE I 
COMMAND CONDITION REMARKS TERM 

RNI 
000 39 Z-X 
025 23 X-F 

A 050 13 Clr. 6=0 6+0 
9 Set ADR F+O (Sweep + En er)(Protect Fault) 

39 Clr. X upper 

ADR 

A 100 51 X -Addend r(6-0)(RNI) 

250 41 Set Adder-Y 

300 41 Adder-Y 
13 Set read index ind(i)(R NI+6" 0) (i ~) 

B 050 101 Req. Storage 1M. OP. (RNI)(re~ d index) 

150 9 Clr. RN1 

300 23 Clr. i read index 
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COMMAND TIMING 

CODE INSTRUCTION FUNCTION Effective Address 
Addressing 

SEQUENCE I CYCLE(S): 
i = 1 (read index is set) 

EXECUTION TIME: 

TIME 

ADR 000 

A 100 

B 

250 
250 
300 

050 

74 
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PAGE I 
TERM 

39 

51 
49 

39 
41 
39 
41 
13 

101 

COMMAND 

Z-X 

X-Addend 
Y-Adder 

Set Adder-X 
Set Adder -- Y 
Adder-X 
Adder_Y 
Clr. read index 

Req. Storage 

CONDITION 

(~=O)(RNI) 
(r)(RNI+~+O)+rec d index 

(r)(RNI+~+O)+rec d index 

IM. OP. (RNI)(re~ d index) 

Completion of tin ing shown 
on page 95. 

I ' 

Last Pass 

REMARKS 



COMMAND TIMING 

CODE INSTRUCTION FUNCTION Effective Address 
0000=0 Addressing I::. 

SEQUENCE I CYCLE(S): ---- -r, ind, q, i, I::.~O 

EXECUTION TIME: First Pass 

TIME 
PAGE I 

COMMAND CONDITION REMARKS TERM 

RN1 
000 39 Z-X 

23 X-F 

A 050 13 CIr. 1::.=0 I::.~O 
9 Set ADR F~ 0 (Sweep + E ter)(Protect Fault) 

39 CIr. X upper 

ADR 

A 100 51 X-Addend (I::.=O)(RNI) 

250 41 Set Adder-Y 

300 41 Adder-Y 

B 050 101 Req. Storage 1M. OP • (RNI)(rE ad index) 

Completion of til 
on page 95, 

(ling shown. 
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COMMAND TIMING 

CODE INSTRUCTION FUNCTION 

SLS - 00 Selective Stop Stop Computer If Switch is Up. 

SEQUENCE I CYCLE (S): 

REG 
EXECUTION TIME: 

TIME PAGE I COMMAND CONDITION REMARKS TERM 

RNI 
000 39 Z-X 
025 23 X-F 

A 050 9 Set REG F=O 
39 Clr X upper 

REG 

A 300 51 P-Adder Shift cycle 
49 +1 -Adder Shift cycle)(Blk + 1) 

B 050 101 Req. Storage 
41 Set Adder - Y EXI +SPB+C PB+ 1 ~T Update Address for 
37 Set Adder - P EXI+SPB+CPB >next RNI 
19 Set Stop 1 (SLS)(Switch Set (Blk. +1) 

100 41 Adder - Y 
37 Adder - P 

I 150 9 Set RNI EXI+SPB+CPB+ ~T 

325 21 Set Stop 2 Stop 1 Prevents starting Timing 
Chain, . thereby stopping 

300 9 Clr. REG computer and giving con-
sole display. Note RNI 

Wait cycle places following 
instruction in X before 
computer stops. 

When RUN or Step switch 
is pressed on console 
{without MC)Go 2 FF sets, 
causing timing and opera-
tions to continue where 

... left off. If MC was done, 
RNI will be first opera-
tion. 
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COMMAND TIMING 

CODE INSTRUCTION FUNCTION 

Skips - 01 Skip Skip next instruction on condition, 

SEQUENCE / CYCLE (S)', 
REG 

EXECUTION TIME: 

TIME 
PAGE / 

COMMAND CONDITION REMARKS TERM 

RNI 
000 39 Z-X 
025 23 X-F 

A 050 9 Set REG F = 0 
39 Clr X Upper 

REG 

A 100 49 X -Augend Skip+ INQ+INP+O PT+ENQ 
(lower 4 bits) 

51 P -Adder Skip+INP+OUT 

150 43 Set Skip FF Skip condition m pt 

250 37 Set Adder - P (INP+OUT)(rejec t)+Skip F, F, 

300 37 Adder - P , 

51 P -Adder Shift cycle 
49 +1 -Adder (Shift cycle)(Blk + 1) 

B 050 101 Req, Storage 
37 Set Adder-P SPB+CPB+EXI 
41 Set Adder - y SPB+CPB+EXI+I ~T > Update Address for 

next RNI 

100 37 Adder - P 
41 Adder -Y 

150 9 Set RNI SPB+CPB+ EXI+ I ~T 

300 9 Clr. REG 

Note: 

Set Adder - P indicates 
setting A control FF. 

Adder - P indicates 
actual transfer, 

I 
I 
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COMMAND TIMING 

CODE INSTRUCTION FUNCTION 

Input, Output A INP- 02 Input to A 
OUT-03 Output from A 

SEQUENCE / CYCLE (S): 

EXECUTION TIME: 

TIME 

RNI 

A 

REG 

A 

B 

000 
025 

050 

100 

200 

250 

300 

050 

100 

150 

300 
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PAGE / 
TERM 

39 
23 

9 
39 
39 

49 
51 

19 

37 
31 

37 
31 
51 
49 

101 
41 
37 

41 
37 

9 

9 

REG 

COMMAND 

z-X 
X-F 

CONDITION 

Set REG F = 0 
Clr. X upper 
Extend sign (REG)(Skip)(EXI ft(r)(ADR) 

X -Augend 
P -Adder 

Wait for reply 
or reject 

Skip+INQ+INP+OPT+ENQ 
Skip+ INP+OUT 

Set Blk + 1 Internal Reject 

Set Adder - P 
Set I/O-A 

Adder -P 
I/O-A 
P -Adder 
+1 -Adder 

(INP+OUT)rejec ft-Skip FF 
(INP)(rej ect) 

-
Shift cycle 

(Shift cyc Ie) (Blk of 1 ) 

REMARKS 

REJECT sends 
P+ 6. -P 

Req. Storage 
Set Adder - Y 
Set Adder-P 

SPB+CPB+EXI+ I~T 
SPB+CPB+EXI 

> Update Address for 
next RNI 

Adder-Y 
Adder-P 

Set RNI 

Clr. REG 

Wait 

SPB+CPB+EXI+ I ~T 



COMMAND TIMING 

CODE INSTRUCTION FUNCTION 

EIN-04 Inhibit or Inhibit or Enable Interrupt 
IIN-05 Enable Interrupt 

SEQUENCE / CYCLE (S): 

EXECUTION TIME: 
REG 

TIME 
PAGE / 

COMMAND CONDITION REMARKS TERM 

RNI 
000 39 Z-X 
025 23 X-F 

A 050 9 Set REG F = 0 
39 Clr X Upper 

REG 

A 200 69 Clr. Enable INT lIN 
~ 

A 300 51 P -Adder Shift cycle 
49 +1 -Adder Shift cycle (Blk 1) 

B 050 101 Req. Storage 
37 Set Adder-P EXI+SPB+CPB+ NT ~ Update Address for 
41 Set Adder-Y EXI+SPB+CPB next RNI 

100 41 Adder -Y 
37 Adder - P 

150 9 Set RNI SPB+CPB+ EXI+ NT 

250 69 Set Enable INT EIN+EXI 

300 9 Clr. REG 
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CODE 
SPB-06 
CPB-07 

COMMAND TIMING 

INSTRUCTION 
Set Gr 
Clear Program Prot ct 

FUNCTION 
Modify Bit 17 of word in Address (Q) 

SEQUENCE / CYCLE (S): 

EXECUTION TIME: 

TIME 

RNI 
000 
025 

A 050 

REG 

A 100 

250 

300 

B 050 

150 

300 
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PAGE / 
TERM 

39 
23 

9 
39 

51 

41 

41 
51 
49 

101 
101 

9 
9 

9 

REG 

COMMAND 

Z-X 
X-F 
Set REG 
Clr X Upper 

Q -Adder 

Set Adder - Y 

Adder - Y 
P -Adder 
+1 -Adder 

Req . Storage 
Set Write Prot. 

CONDITION 

F = 0 

INQ+CPB+SPB+I ~(X04) 

Shift+ EXI+SPB+( PB 

Shift cycle 
Shift cycle (Blk -t 1) 

Page 1 of 2 

REMARKS 

FF (SPB+CPB)(IM. ( P+RNI+read index)(INT) 

Set ROP 
Clr. RNI 

Clr. REG 

Wait 

(SPB+CPB+EXI) INT) 



COMMAND TIMING 

CODE INSTRUCTION FUNCTION 

SPB-06 Set or 
t CPB-07 CI Program Prate ear 

SEQUENCE I CYCLE(S): 

ROP Page 2 of 2 
EXECUTION TIME: 

TIME PAGE I COMMAND CONDITION REMARKS TERM 

ROP 
000 39 z-x 

A 100 51 X -Addend - Not used 

300 51 P -Adder EXI+MUI+DVI 
44 +1 - Adder (EXI+MUI+DVI) (Blk + 1) 

B 050 101 Req. Storage 
37 Set Adder -P RAO-
41 Set Adder -Y RAO ;> Update Addresses fa 

next RNI 
100 37 Adder -P 

41 Adder -Y 

150 9 Set RNI RAO ~ 

300 9 CIr. ROP RNI+STO 

Wait 
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COMMAND TIMING 

CODE INSTRUCTION FUNCTION 

IR-08 Inter- Register Transfer and Modify data between registers. 

SEQU ENCE I CYCLE (S) : 

REG 
EXECUTION TIME: 

TIME PAGE I. COMMAND CONDITION REMARKS TERM 

RNI 
000 39 z-x 
025 23 X-F 

A 050 9 Set REG F=O 
39 Clr X Upper 

REG 

A 100 45 Set L. P. IR (X07) 
45 Set XR IR (X06) 
49 A -Adder INA+IR(X05) 
51 Q-Adder INQ+SPB+CPB+I ~(X04) 
51 Mask -Adder IR(X03) 

A 250 31 Set Adder-A ENA +INA+ IR(XO ) 
33 Set Adder-Q ENQ+ IR(X01 )+IN ~ 
71 Set Adder-

Mask IR(XOO) 

275 57 Set Overflow overflow 

300 31 Adder-A 
33 Adder-Q 
71 Adder -Mask 
45 Clr. L. P. IR 
45 Clr. XR ... 
51 P-Adder Shift c;y:cle 
49 +1 -Adder Shift cycle (Blk+ 1) 

B 050 101 Req. Storage 
41 Set Adder - Y SPB+CPB+EXI+ ~T Update Address for 
37 Set Adder-P SPB+CPB+EXI next RNI 

100 41 Adder-Y 
37 Adder-P . 

150 9 Set RNI SPB+CPB+EXI+ ~T 

300 9 Clr. REG 
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COMMAND TIMING 

CODE INSTRUCTION FUNCTION 

INA-09 Increase A A+6,W!E-A 

SEQUENCE I CYCLE (S) : 
REG 

EXECUTION TIME: 

TIME PAGE I 
COMMAND CONDITION REMARKS TERM 

RNI 
000 39 Z-X 
025 23 X-F 

A 050 9 Set REG F-O 
39 Clr. X upper 

Extend sign (REG)(Skip)+(EXI)+(RNI)(ADR) 

REG 

A 100 51 X -Addend Shift"'ENA+INA EXI 
49 A -Adder INA+IR(X05) A + 6, -Adder 

250 31 Set Adder-A INA+ENA+IR(X 02} A+6,-A 

300 31 Adder -A -51 P -Adder Shift C y.c le 
49 +1 -Adder Shift c yc le (B lk + 1) 

B 050 101 Req. Storage 
41 Set Adder-Y SPB+CPB+EXI INT Update Address for 
37 Set Adder-P SPB+CPB+EXI next RNI 

100 41 Adder -Y 
37 Adder -P 

150 9 Set RNI SPB+CPB+EXI INT 

300 9 CIr. REG 

Wait 
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COMMAND TIMING 

CODE INSTRUCTION FUNCTION 

ENA-OA Enter A t:,. to A 

SEQUENCE I CYCLE(S): 
REG 

EXECUTION TIME: 

TIME PAGE I 
COMMAND CONDITION REMARKS TERM 

RNI 
000 39 Z -x 
025 23 X-F 

A 050 9 Set REG F=O 
39 Clr. X upper 

Extend sign (REG)(Skip)("E3. ~)+{RNI)(ADR ) 

REG 

A 100 51 X -Addend Shift+ENA+INA EXI +t:,. -Adder 
-

A 250 31 Set Adder-A ENA+INA+IR(X P2)· +t:,. -A -
300 31 Adder -A 

l 51 P -Adder (Shift c;ycle) 
49 +1 -Adder (Shift cycle) (Bl +1) 

B 050 101 Req. Storage 
41 Set Adder -Y SPB+CPB+EXI INT r Update Address for 
37 Set Adder-P SPB+CPB+EXI I next RNI 

100 ,11 Adder -Y J ! 37 Adder -P 

150 9 Set RNI SPB+CPB+EXI INT 

300 9 Clr. REG 

Wait 
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COMMAND TIMING 

CODE INSTRUCTION FUNCTION 

NOP-OB NOP Inst. Does nothing. 

SEQUENCE I CYCLE(S): 
REG 

EXECUTION TIME: 

TIME 
PAGE I COMMAND CONDITION REMARKS 
TERM 

RNI 
000 39 Z -X 
025 23 X-I" 
050 9 Set REG I"=O 

39 Clr. X upper 

REG 

A 100 

1 A 300 51 P -Adder Shift c;z:cle 
49 +1 -Adder Shift cycle (BU +1) i 

l B 050 101 Req. Storage 
37 Set Adder -P SPB+CPB+EXI Update Address for 
41 Set Adder -Y SPB+CPB+EXI INT i next RNI 

• 

100 37 Adder -P j 41 Adder -Y 

150 9 Set RNI SPB+CPB+EXI INT 

300 9 Clr. REG 

Wait for reply 
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COMMAND TIMING 

CODE INSTRUCTION FUNCTION 

ENQ-OC Enter Q b. to Q 

SEQUENCE / eYClE(S): 
REG 

EXECUTION TIME: 

TIME PAGE / 
COMMAND CONDITION REMARKS TERM 

RNI 
000 39 z-x 
025 23 X-F 
050 39 CIr. X upper F=O 

9 Set REG 
39 Extend sign (REG)(Skip)(~ ~)+(RNI)(ADR) 

REG 

A 100 49 X -Augend Skip+INQ+INP+ PUT+ENQ b. -Adder 

250 33 Set Adder-Q INQ+IR(X01}+E ~Q b. -Q 

300 33 Adder -Q -
51 P -Adder Shift c;ycle 
49 +1 -Adder Shift cycle (Blk ft 1) 

B 050 101 Req. Storage 
37 Set Adder-P SPB+CPB+EXI ~ Update Address for 
41 Set Adder-Y SPB+CPB+EXI 

INT J next RNI 

100 37 Adder -P 
41 Adder -Y 

150 9 Set RNI SPB+CPB+EXI INT 

300 9 CIr. REG 

Wait 
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COMMAND TIMING 

CODE INSTRUCTION FUNCTION 

INQ-OD Increase Q !:l + Q to Q 

SEQUENCE I CYCLE(S): 
REG 

EXECUTION TIME: 

TIME PAGE I COMMAND CONDITION REMARKS TERM 

RNI 
000 39 Z-X 
025 23 X-F 

A 050 9 Set REG F=O 
39 Clr. X upper 

Extend sign (REG)(Skip)(ID. ~+(RNI)(ADR) 

REG 

A 100 49 Set X - Augend Skip+INQ+INP+ PUT+ENQ 
51 Q -Adder INQ+CPB+SPB IR(X04) 

X -Augend !:l + Q -Adder 

250 33 Set Adder-Q INQ+ IR (XO 1)+ E N"Q !:l +Q-Q 

300 33 Adder -Q -.. 

51 P -Adder (Shift c;ycle) 
49 +1 -Adder (Shift cycle)(Bl 1\-+1:) 

B 050 101 Req. Storage 
41 Set Adder-Y SPB+CPB+EXI INT Update Address for 
37 Set Adder -P SPB+CPB+EXI next RNI 

100 41 Adder -Y 
37 Adder -P -

150 9 Set RNI SPB+CPB+EXI INT 

300 9 Clr. REG 

Wait 

FORM CA 206 
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COMMAND TIMING 

CODE INSTRUCTION FUNCTION 

EXI-OE Exit Interrupt Transfer control to (100 16 + ,.j, Enables INT, 
Clr. / sets overflow 

SEQUENCE I CYCLE(S): 

REG '0 

EXECUTION TIME: Page 1 of 2 

TIME 
PAGE I 

COMMAND CONDITION REMARKS TERM 

RNI 
000 39 Z-X 
025 23 X-F 

A 50 9 Set REG F = 0 
39 Clr X Upper 

REG 

A 100 51 X -Addend Shift+ E NA + INA + ~XI 

250 41 Set Adder-Y Shift+SPB+CPB+ ~XI 100 + 6. - Y 

300 41 Adder-Y De 1 ta define s the 
51 P -Adder Shift cycle interrupt state from 
49 +1 -Adder Shift cycle (Blk+ . 1) which the exit is 

taken. 

B 050 101 Req. Storage 

150 9 Set ROP (SPB+CPB+EXI) INT) 

250 69 Set Enable INIf 1 EIN+EXI 

300 9 Clr. REG 

Wait 

. 

I 
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COMMAND TIMING 

CODE INSTRUCTION FUNCTION 

EX1- OE Exit Interrupt 

SEQUENCE I CYCLE (S) : 
ROP 

EXECUTION TIME: Page 2 of 2 

TIME PAGE I COMMAND CONDITION REMARKS TERM 

ROP 
000 39 Z-X 

A 100 51 X -Addend 

275 57 Set overflow X15=1 

300 49 X -Augend MUI(MB=l}+EX 

B 050 101 Req. Storage 
37 Set Adder -P RAO 
41 Set Adder-Y RAO 

100 37 Adder -P 
41 Adder -Y 

150 9 Set RNI RAO 
300 69 Enable INT 2 

300 9 elr. ROP RNI+STO 

Wait 

89 
Rev. A 

FORM CA 206 



COMMAND TIMING 

CODE INSTRUCTION FUNCTION 

OF Shifts 

SEQUENCE I CYCLE(S): 

REGA 
Page 1 of 5 EXECUTION TIME: 

TIME PAGE I 
COMMAND CONDITION REMARKS TERM 

RNI 
000 39 Z-X' 
025 23 X-F 

A 050 9 Set REG F=O 
39 Clr. X upper (Swee~)(EN)~~ ) 
39 Extend sign (REG) Skip (E~ !6-t-(RNI)(ADR) (r) 

REG 

A 100 51 X -Addend' Shift+ENA+INA EXI 

250 73 Set Shift cycle Lower 5 bits 0 X fO 

250 41 Set Adder -Y Shift+EXI+SPB~ CPB 

300 41 Adder -Y Y contains lower 8 bits. 
51 Q -Adder (Shift cycle)(Q) 
49 A -Adder (Shift cycle)(Q) A) 
45 Set L.P. Shift cycle(A +~ D Disables Adder while shifting. 
51 P -Adder Shift c;ycle JNot used unless XOO-04 =0. 
49 +1 -Adder Shift cycle (Blk 1) 

325 47 Set Shift Left (Shift cycle)(Le t) 
47 Set Shift Right (Shift cycle)(Ri ht) 

350 41 Set decr. Y (y 00_04fO )(Shifill 

11 Set Early B 
cycle (ROP)(MUI+DV )+Shift cycle) XOO-04 =0 

11 Set Early C 
cycle (ROP)(MUI+DV )+Shift cycle x OO - 04ro 

000 11 Set B cycle Early B set 
11 Set C cycle Early C set 

000 41 Decrementer Only the lower 5 bits 
-Y Decrease Y FF set of Yare decremented. 
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COMMAND TIMING 

CODE INSTRUCTION FUNCTION 

A Shifts 

SEQUENCE I CYCLE(S): 
REG C 

EXECUTION TIME: Page 2 of 5 

TIME PAGE I 
COMMAND CONDITION REMARKS TERM 

Y is decremented twice 
before first shift. Thus 

REG Y = 0 when last shift is 
done. 

C 050 31 Set Adder-A (A - Adder)(Sh 1Ft) 
73 Clr. Shift CYClE Y = 0 ~~ ) 41 Set decr. Y y OO - 04 r 0 ( ) 00-04 

100 31 Adder -A (A) = original quantity 
43 decr. Y shifted once. 
49 A -Adder Shift cycle (A) 

*250 31 Set Adder -A (A - Adder)(Sh f't) 
41 Set decr. Y Y OO - 04 ro 
73 Clr. Shift cycle Y OO - 04 =0 

300 31 Adder -A (A) = original quantity 

4~ t A -Adder Shift cycle (Q) ~ A) shifted twice. 
Set HOO Shift c;ycle=SC. ·2_: Stay in C cycle until 

7 Set H06 Shift c~cle=SC .-2 . Y OO - 04 = 0 
51 P -Adder Shift c~cIe } Start updating Address 49 +1 -Adder Shift cycle 

for next RNI 45 Clr. L.P. Shift cycle 
43 Decr. Y 

325 47 Clr. Shift Righ1 H06 
47 Clr. Shift Left H06 

000 11 Set B cycle Allow s storage to be 
cycled for RNI - go 
to page 97. 

*During Short Cycle I, 
250 occurs 100 ns 
early. 
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COMMAND TIMING 

CODE INSTRUCTION FUNCTION 

Q Shifts 

SEQUENCE / CYCLE(S): 

REG e Page 3 of 5 EXECUTION TIME: 

TIME PAGE / 
COMMAND CONDITION REMARKS TERM 

00 41 Decrementer - Y 

REG 

e 050 33 Set Adder-Q (Q -Adder)!m Wt) 
73 elr. Shift cycle Y = 0 ( ) 
41 Set decr. Y yOO-04 f 0 ( ) 

00-04 

100 33 Adder -Q (Div Step)+(EAJ ) 
43 decr. Y 
51 Q -Adder (Shift cycle)(A) 

*250 33 Set Adder -Q (Q -Adder)(Sh Wt) 
41 Set decr. Y YOO-04 f 0 
73 elr. Shift cycle Y OO - 04 = 0 

300 33 Adder -Q 
51 Q -Adder Shift c yc Ie (Q) 

7 Set HOO Shift c;ycle=SC i~L 
7 H06 Shift c;ycle=Se .2 

51 P -Adder Shift c;y,cle I 
49 +1 -Adder Shift c;ycle 
45 r-t 1 __ T ~ Shift cycle '-- 1.1' • L.r. 

325 47 elr. Shift Righi H06 
47 e lr. Shift Left H06 

000 11 Set B cycle 

* During Short Cycle 1, 250 
occurs 100 ns early. 
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COMMAND TIMING 

CODE INSTRUCTION FUNCTION 

QA Shifts 

SEQUENCE I CYCLE(S): 
Page 4 of 5 

EXECUTION TIME: 

TIME PAGE I 
COMMAND CONDITION REMARKS TERM 

41 Decrementer - Y 

REG 

C 050 33 Set Adder-Q (Q -Adder )(ShO t) Q is always shifted 
first l then A 

100 33 Adder -Q 
0)(LS)+(B15)(LS~ 57 Set Bit Bucket (divide step) ~B( 

49 A -Adder Shift cycle (A 
51 Clr. Q - Adder 

125 57 Set Long Shift (ROP)(MUI+DVI rrQA Shift 

*250 31 Set Adder-A (A - Adder}(Shif ,,) 
41 Set decr. Y Y OO - 04 t= 0 
73 Clr. Shift cycle Y OO - 04 = 0 

300 31 Adder -A 
51 Q -Adder Shift cycle (Q) 

7 Set HOO Shift cycle 
7 Set H06 Shift c y.c Ie 

51 P -Adder Shift cycle 
49 +1 -Adder Shift cycle 
45 Clr. L.P. Shift cycle 

(325) 57 Clr. Long Shift 

325 47 Clr. Shift Right 
47 Clr. Shift Left 

000 11 Set B cycle 

* During Short Cycle 1, 250 
occurs 100 ns early. 
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COMMAND TIMING 

CODE INSTRUCTION FUNCTION 

Shifts 

SEQUENCE I CYCLE(S): 
REG Page 5 of 5 EXECUTION TIME: 

TIME PAGE I COMMAND CONDITION REMARKS TERM 
.' 

REG 

B 050 101 Req. Storage 

} 41 Set Adder-Y SPB+CPB+EXI+ NT 
37 Set Adder-P SPB+CPB+EXI Update Address for 

next RNI 
100 41 Adder -Y 

37 Adder -P 

150 9 Set RNI SPB+CPB+EXI+ NT 

300 9 CIr. REG 

Wait for storage 
resume 

I 
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COMMAND TIMING 

CODE INSTRUCTION FUNCTION 
Any Addressing 

Inst. 

SEQUENCE I CYCLE (S): 

EXECUTION TIME: 
Last of Addressing Sequence 

TIME PAGE I 
COMMAND CONDITION REMARKS TERM 

ADR 
050 101 Req. Storage 

B 100 49 Y ... Adder Jump 
49 A- Adder ST A~SPA+ MUI+- )VI 
51 Q ... Adder STQ-
51 P- Adder INT+RTJ 
49 X ... Augend (INT)(ll=O) 
49 +1 ..... Adder RTJ 
45 Set XR EOR+(ADR)(SRI P+ROP(SRn(MUI+DVn 

- :---150 9 Clear /Set RNI (End ADR) (JMI ft End ADR = (i)(ind) (read index)(INr: ) 
9 Set ROP (End ADR)(ST A (1M. OP. HDisable Clr. r.) 

STQ+JMP+RTJ+ +IM. OP. (r)(read index) 
SPA) 

9 Set STO INT+ (End ADR) 
(STA+STQ+SPA 
+RTJ) 

200 Start of next sequence 

300 9 Clr. ADR RNJ+.ROP+STO 

350 7 Restart timing 
Chain ROP){IM. OP. ) 
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COMMAND TIMING 

CODE INSTRUCTION FUNCTION 

JMP-1 Jump Transfers control to (E.A.) 

SEQUENCE / CYCLE (5): 
ADR/RNI 

EXECUTION TIME: 

TIME PAGE / COMMAND CONDITION REMARKS TERM 

ADR 

B 050 101 Reg. Storage 

B 100 49 Y -Adder Jump Y contains effective Address 

150 9 Set RNI (End ADR)(JMP 
upon completion of Addressing 

RNI 

B 250 37 Set Adder-P (JMP)(RNI) 

B 300 37 Adder -P effective Address in P 
9 elr. ADR RNI+ROP+STO 

Wait 
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COMMAND TIMING 

CODE INSTRUCTION FUNCTION 

MUI-2 Multiply (E.A.) times A -QA 

SEQUENCE I CYCLE(S): 
ROP Page 1 of 4 

EXECUTION TIME: 

TIME PAGE I COMMAND CONDITION REMARKS TERM 

ADR 

B 050 73 Set SRU MUI(A neg) 
+DVI(Q neg) 

101 Req. Storage 

B 100 49 A -Adder MUr+DVI+SPA+~ TA 
45 Set XR (MUI+ DVI)SRII Compo (A) if neg. 

B 150 9 Set ROP (End ADR)(STA STQ+SPA+RTJ+JMP)· 

ROP 

B 250 31 Set Adder-A (MUI+ DVI)(R OPj 

300 31 Adder -A 
9 elr. ADR RNI+ROP+STO 

Wait 
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COMMAND TIMING 

CODE INSTRUCTION FUNCTION 

MUI-2 Multiply 

SEQUENCE I CYCLE(S): 
Page 2 of 4 

EXECUTION TIME: 

tiME PAGE I COMMAND CONDITION REMARKS TERM 

ROP 
000 39 z-x 

A 050 41 Set lO16-Y MUI+DVI Shift count - Y 

100 41 1016- Y - 1 Complement (E. A. ) if 

51 X -Addend (A cyc1e)(ROP) negative. Initial signs 
of multiplier (A) and 45 Set XR (MUI)(M neg)+D lrI multiplicand (M) used in (M pos)+SUB 

J 
determining final sign. 

73 SR2 -SRI M Pos 
73 SR2 -SRI MNeg 

150 73 Set MB MUI(AOO=1) Inspect bit 00 1st time only 
A 250 ~9 Set Adder-X RA 0-+6 UB+ MUJ of PVI 

Set decr. Y MUI(Y 00 _ 04 'f 0 

33 Clr. Q (MU!) 

A 300 39 Adder -X 
41 decr. Y (Y) = 1016 
51 Q -Adder MUI+DVI (Q) = 0-0 
49 X -Augend «MUIjMB = 1)+ XI (X) = multiplicand 
45 Clr. XR 

A 325 47 Set Shift Right MUI 

A 350 11 Set Early C 
cycle . (ROP)(MUI+DVI +Shift c yc1e 

C 000 11 Set C cycle Early C set 

! 
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COMMAND TIMING 

CODE 

MUI-2 

INSTRUCTION 

Multiply 

SEQUENCE / CYCLE(S): 

EXECUTION TIME: 

TIME 

ROP 

C 050 

100 

150 

200 

225 

*250 

ROP 
C 300 

350 

B 000 

FORM CA 206 

PAGE / 
TERM 

33 
73 
73 

33 
49 
45 
51 
51 
31 

31 
51 
49 
45 
45 

47 

31 
33 

41 

73 

31 
33 
41 
49 
45 

51 

51 
49 

73 
73 

11 
11 

11 
11 

COMMAND 

Set Adder-Q 
Set Mult. step 
Clr. Mult. step 

Adder-Q 
A -+ Acider 
Set L. P. 

Set Adder-A 

Adder -A 
Q -Adder 
Clr. A -Adder 
Set XR 
Clr. L. P. 

Clr Right Shift FF 

Set Adder-A 
Set Adder-Q 

Set decr. Y 

Set Mult. bit 

Adder -A 
Adder-Q 
decr. Y 
X -Augend 
Clr. L. P. 

Q-Adder 

P-Adder 
+1 -Adder 

Set Early B 
Clear Early C 

Set B cycle 
Clear C cycle 

FUNCTION 

Page 3 of 4 

CONDITION REMARKS 

MUI+DVI 
MUI(YOO=0d) f 0) 
(YOO-04 -

MUI+divide step 
MUI+DVI"' , " 

" . 

ShifH Mult.. step .. SCl Use Short cycle· 
ShifHMult. step = SCI Use full cycle 
MUI+divide step 

MUI+DVI 
MUI+DVI 

Use XR if ans. is to be neg. 
(MUI(SRI)+DVI("~ 00-04 = O)(SRII» 

(MUI) Use LP if ans. is to be pOSe 

Mult. steE 
MUI(Mult. step) +DVI final pass only 

YOO- 04 f 0 

A01 = 1 Inspect bit 01 before (A) shifted 

Adder -A set 
Adder -Q set 
Decrease Y FF et 
divide step+(Mul 
Shift cycle 

• step)(MB = 1) 

"divide step+ Mult step 

(Shift c;y:cle) } +DVI(divide step~ Start updating Address 
+MUI(Mult. stepB for RNI on last pass. 

Mult. step repeat C cycle 
Mult. step 

Mult. steE 
Mult. step 

Early B set 
Early C clear 

*Durin% 1WOrt C~c II 1, 250 occur ns ar y. 
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COMMAND TIMING 

CODE INSTRUCTION FUNCTION 

MUI-2 Multiply 

SEQUENCE I CYCLE(S): 

ROP Page 4 of 4 EXECUTION TIME: 

TIME PAGE I 
COMMAND CONDITION REMARKS TERM 

ROP 

B 050 101 Reg. Storage I 37 Set Adder-P RAO 
41 Set Adder-Y RAO I Update Address for 

J next RNI 
100 37 Adder -P 

41 Adder -Y 
.49 A -Adder ADD+AND+EOR MUI+DVI 

45 Set XR (MUI+DVI)SRI Use XR if answer is to 
be neg. 

150 9 Set RNI RAO 

250 31 Set Adder-A MUI+DVI 

300 31 Adder -A 
9 elr. ROP RNI+STO 

Wait for reply 

100 

Rev. A 
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COMMAND TIMING 

CODE INSTRUCTION FUNCTION 

DVI-3 Divide QA divided by (E .A.) to A remainder to Q 

SEQUENCE I CYCLE(S): 
Rap 

EXECUTION TIME: 
Page I of 4 

TIME PAGE / 
COMMAND CONDtTION REMARKS TERM 

ADR 

B 050 101 Req. 'storage 
73 Set SR2 MUI(A ne g)+ DV Q neg) record initial sign of 

dividend 
B 100 49 A -Adder MUI+DVI+SPA+~ TA Compo (A) if dividend 

(MUr+DVI)SR2 . 
is neg. 

45 Set XR 

150 9 Set Rap (End ADR)(STA STQ+SPA+RTJ+JMP) 

Rap 

B 250 31 Set Adder-A MUI+DVI 

300 31 Adder -A 
9 Clr. ADR RNI+ROP+STO 

Wait for reply 

101 
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COMMAND TIMING 

CODE INSTRUCTION FUNCTION 

DVI-3 Divide 

SEQUENCE I CYCLE(S): 

Page 2 of 4 
EXECUTION TIME: 

TIME PAGE I 
COMMAND CONDITION REMARKS TERM 

ROP 
000 39 Z-X Storage resume 

, 

A 050 41 Set lO16-Y MUI+DVI DVI shift count - Y 

100 41 lO16-Y 
51 X -Addend -
45 Set XR (MUI)(M neg)+D lrI(M pos}+SUB 
73 SR2 -SRI M pos Complement 
73 SR2 -SRI M neg divisor (X) if 

A 250 39 Set Adder-X RAO+SUB+MUI-+ PVI 
positive. 

-
300 39 Adder -X 

51 Q -Adder MUI+DVI Complement (Q) if dividend neg. 
45 Set XR DVI(SRII) 

350 11 Set Early C FF 
Ii' } (ROP)(MUI+DV }+Shift cycle 11 Clear Early A F 

C 000 11 Set C cycle FF Early C set 
11 Clr. A cycle FF Early A clr. 

I 

I 
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CODE 

DVI-3 

INSTRUCTION 

Divide 

COMMAND TIMING 

FUNCTION 

SEQUENCE / CYClE(S): 

EXECUTION TIME: 

TIME 

ROP 
C 050 

100 

125 

ROP 
C 050 

200 

200 

225 

250 

275 

300 

300 

PAGE / 
TERM 

33 

33 
57 
49 
45 

47 
57 

31 

73 
73 

31 
51 
49 
45 
45 

47 
57 

33 
41 

57 

45 

33 
41 
51 
49 
51 
49 

47 

COMMAND 

Set Adder -Q 

Adder -Q 
Set bit bucket 
A -Adder 
Set LoP 0 

Set Shift Left 
Set Long Shift 

Set Adder -A 

Page 3 of 4 

CONDITION REMARKS 

MUI+DVI Complement (Q) if dividend neg. 

No EAB+divide ~tep _ 
No EAB (divide ~tep)+ DIV. step)(LS)(Bit 00) 
MUI+divide step Not used 1st time 
MUI+DVI 

DVI 
MUI+DVI+Shift (~ enables bit bucket - Bit 00 of A 

MUI+divide ste:r: Not used 1 st time 

Set divide step DVI(YOO - 04 f 0 
Clr. divide step DVI(YOO - 04 = 0 

Adder -A 
Q -Adder 
Clr. A - Adder 
Set XR 
Clr. LoP 0 

(Adder - A FF et) 
MUI+DVI 
MUI+DVI 

}MUI(SR1)+DVI(Y 00-04 = 0)(SR2) 

Clr. Shift Left DVI(Y 00-04 = 0 
C lr. Long Shift disconnects bit bucket from 

Bit 00, enables A 15 -Bit 00. 

Set Adder -Q 
Set decr. Y 

Set ave rflow 

Clr. LoP 0 

Adder -Q 
Decr. Y 
Q -Adder 
X -Augend 
P -Adder 
+1 -Adder 

Clr 0 Shift Left 

MUI(Multo step +DVI 

YOO-04 f 0 

(DVI)(divide ste p)(A neg) 

Shift cycle 

divide step+Mul. step 
divide step+Mul. step (MB = 1) 

(divide step) start updatmg Address (Shift CYcle)] . 

(Mult. step) for next RNI 

DVI 325 i 
~-----+------------~ divide step 

divide step 
repeat C cycle 

350 

FORM CA 206 

73 
73 

11 
t 

Set Early B 

103 
Rev. A 



COMMAND TIMING 

CODE INSTRUCTION FUNCTION 

DVI-3 Divide 

SEQUENCE I CYCLE (S): 

Page 4 of 4 
EXECUTION TIME: 

TIME PAGE I 
COMMAND CONDITION REMARKS TERM 

B 050 101 Reg. Storage l 37 Set Adder -P RAO 
41 Set A'dder - y RAO J Update Address for 

next RNI 
100 37 Adder -P 

41 Adder -Y 
49 A -Adder ADD+AND+EOR MUI+DVI 
45 Set XR (MUI+DVI)SRl correct final sign 

150 9 Set RNI RAO 

250 31 Set Adder-A MUI+DVI 

300 31 Adder -A 
9 Clr. ROP' RNI+STO 

Wait for reply 

I 
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COMMAND TIMING 

CODE INSTRUCTION FUNCTION 

STQ-4 Store Q Q -(E.A.) 

SEQUENCE I CYCLE(S): 
STO 

EXECUTION TIME: 

TIME PAGE I 
COMMAND CONDITION REMARKS TERM 

ADR 

B 050 101 Req. ,Storage 

B 100 51 Q -Adder STQ 

B 150 9 Set STO INT+(End ADR) 
(STQ+STA+SPA RTJ) 

STO 

B 250 39 Set Adder -X 

300 9 Clr. ADR RNI+ROP+STO 
39 Adder -X 

Wait 

A 000 

-
A 300 49 +1 -Adder 

51 P -Adder 

B 050 39 Req. Storage 
37 Set Adder-P 

~ 
Update Address for 

41 Set Adder-Y next RNI 

100 37 Adder -P 
41 Adder -Y 

-
150 9 Set RNI 

300 9 Clr. STO 

I 

I 
I 

105 
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CODE 

RTJ-5 

INSTRUCTION 

Return Jump 

COMMAND TIMING 

FUNCTION 

Store P+l in (E.A.), transfer control 
to (E.A.+1) 

SEQUENCE / CYCLE (S): 
STO 

EXECUTION TIME: 

TIME 

ADR 

B 050 

B 100 

B 150 

STO 

B 250 

300 

A 000 

A 100 

A 250 

300 

B 050 

100 

150 

300 

106 
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PAGE / 
TERM 

101 

51 
49 

9 

39 

39 
9 

49 

37 

37 
51 
49 

39 
37 
41 

37 
41 

9 

9 

COMMAND 

Req., Storage 

P -Adder 
+1 -Adder 

Set STO 

Set Adder-X 

Adder -X 
Clr. ADR 

Wait 

Y -Adder 

Set Adder =+- P 

Adder -P 
P -Adder 
+1 -Adder 

Req. Storage 
Set Adder-P 
Set Adder-Y 

Adder -P 
Adder -Y 

Set RNI 

Clr. STO 

CONDITION 

INT+RTJ 
RTJ 

INT+(End ADR) 
(STQ+STA+SPA +RTJ) 

REMARKS 

P+1 - effective Address 
RNI+ROP+STO 

RTJ+INT 

RTJ+INT 

l 
-

forms effective 
Address+l 



COMMAND TIMING 

CODE INSTRUCTION FUNCTION 

STA-6 Store A A to (E.A.) 

SEQUENCE I CYCLE(S): 
STO 

EXECUTION TIME: 

TIME PAGE I 
COMMAND CONDITION REMARKS TERM 

ADR 

B 050 101 Reg.' Storage 

B 100 49 A -Adder STA+SPA+MUI+ PVI 

B 150 9 Set STO INT+(End ADR) 
(STQ+STA+SPA RTJ) 

STO 

B 250 39 Set Adder-X 

300 9 CIr. ADR RNI+ROP+STO 
39 Adder -X (A) -effective Address 

Wait 

A 000 

A 100 

-
A 300 49 +1 -Adder 

51 P -Adder 

B 050 101 Reg. Storage 
37 Set Adder-P 
41 Set Adder-Y Update Address for 

next RNI 
100 37 Adder -P 

41 Adder -Y 
-

150 9 Set RNI 

300 9 CIr. STO 

, 
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COMMAND TIMING 

CODE INSTRUCTION FUNCTION 

SPA-7 Store, Parity to A A-(E.A. ) Parity bit - A 

SEQUENCE / CYCLE (S): 

STO 
EXECUTION TIME: 

TIME PAGE / 
COMMAND CONDITION REMARKS TERM 

ADR 

B 050 101 Req. Storage 

B 100 49 A -Adder STA+SPA+MUI+ ~VI 

B 150 9 Set STO INT+(End ADR) 
(STQ+STA+SPA+ ~TJ) 

STO 

B 250 39 Set Adder-X 

300 9 Clr. ADR RNI+ROP+STO 
39 Adder -x (A) - effective Address 

Wait 

A 100 49 +1 -Adder SPA(write Abort Rd) 

A 250 31 Set Adder-A (SPA)(Write Abo ted)(Parity of A Even) 
11 Clr. A SPA(Write Abor ed) 

300 31 Adder-A Parity bit - A 
49 +1 -Adder 
51 P -Adder 

B 050 101 Req. Storage 
37 Set Adder-P 
41 Set Adder - y Update Address for 

next RNI 
100 37 Adder-P 

41 Adder -Y 

150 9 Set RNI 

300 9 Clr. STO 
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CODE 

ADD=8 

INSTRUCTION 

Add to A 

COMMAND TIMING 

FUNCTION 

A + (E. A .) to A 

SEQUENCE / CYCLE (5) : 

EXECUTION TIME: 

TIME 

ADR 

B 050 

B 150 

B 300 

A 000 

ROP 

A 100 

A 300 

B 050 

100 

150 

RNI 

B 250 

300 

FORM CA 206 

PAGE / 
TERM 

101 

9 

9 

39 

51 

49 
51 

101 
37 
41 

37 
41 
51 
49 

9 

31 

31 
9 

ROP 

COMMAND 

Reg., Storage 

Set ROP 1 

Clr. ADR 

Wait for reply 

Z -X 

X -Addend 

+1 -Adder 
P -Adder 

Reg. Storage 
Set Adder -P 
Set Adder-Y 

Adder -P 
Adder -Y 
X -Addend 
A -Adder 

Set RNI 

Set Adder-A 

Adder -A 
Clr. ROP 

Wait for reply 

CONDITION REMARKS 

(End ADR)(STA JMP+STQ+SPA+RTJ) 

RNI+ROP+STO 

Not used - cleared at time 300 
-

Update Address for 
next RNI 

(ADQ)(MUI)(W' ) -
ADD+AND+EOR "SUB+DVI+MUI 

RAO 

(LDA+ADD+ANI +EOR+SUB)(RNI) 

A + (E.A.)-A 
RNI+STO 

109 
Rev. A 



CODE 

SUB-9 

COMMAND TIMING 

INSTRUCTION 

Subtract from A 

FUNCTION 

A - (E. A ) to A 

SEQUENCE I CYCLE (S): 

EXECUTION TIME: 

TIME 

ADR 

B 050 

B 150 

B 300 

A 000 

ROP 

A 100 

A 250 

300 

B 050 

100 

150 

RNI 

B 250 

300 

110 
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PAGE I 
TERM 

101 

9 

9 

39 

51 
45 

39 

39 
An 
':tv 

51 

101 
37 
41 

37 
41 
51 
49 

9 

31 

31 
9 

ROP 

COMMAND 

Req. Storage 
, 

Set ROP 

Clr. ADR 

Wait for reply 

z-X 

x -+ Addend 
Set XR or 

Set Adder -+ X 

Adder -X 
+1 - Adder 
P -+ Adder 

R eq. Storage 
Set Adder - P 
Set Adder -+ Y 

Adder - P 
Adder -+ Y 
X - Addend 
A - Adder 

Set RNI 

Set Adder - A 

Adder -+ A 
Clr. ROP 

Wait for reply 

CONDITION REMARKS 

(End ADR)(STA+JMP+SQA+SPA+RTJ) 
.~ ... 

RNI+ROP+STO 

1 
MUI{M neg)+DV(M pos)+SUB I 

SUB+DVI+MUI 
J 

..., 

Causes (X) to be 
complemented, 
thereby, allowing 
a difference of 
(A) and (E. A ) 
to be formed. 

Update Address for 
next RNI 

'(ADQ)(DVI)(MUl) -
ADD+ANDtEOR+SUB+DVI+MUI 

RAO 

(LDA+ADD+ANIftEOR+SUB)(RNl) 

RNI+STO 



CODE 

AND-A 

INSTRUCTION 

AND with A 

COMMAND TIMING 

FUNCTION 

A ANDed with (E. ~ .• ) to A 

SEQUENCE I CYCLE (S)', 

EXECUTION TIME: 

TIME 

ADR 

B 

B 

B 

A 

ROP 

A 

B 

RNI 

B 

050 

150 

300 

000 

100 

300 

050 

100 

150 

250 

300 

FORM CA 206 

PAGE I 
TERM 

101 

9 

9 

39 

51 

49 
51 

101 
37 
41 

37 
41 
51 
49 
45 

9 

31 

31 
9 

45 

ROP 

COMMAND 

Req.' Storage 

Set ROP 

elr. ADR 

Wait for reply 

z-X 

X -Addend 

+1 -Adder 
P -Adder 

Req. Storage 
Set Adder-P 
Set Adder-Y 

Adder -P 
Adder -y 
X -Addend 
A -Adder 
Set L.P. 

Set RNI 

Set Adder-A 

Adder -A 
elr. ROP 
elr. L.P. 

Wait 

CONDITION REMARKS 

(End ADR)(STA+JMP+STQ+SPA+RTJ) 

RNI+ROP 

-

?- Update Address for 
next RNI 

-
(ADQ)(MUI)(W 
ADD+AND+SUB MUI+DVI 
AND 

LDA+ADD+AND EOR+SUB 

RNI+STO 

Form s logical 
product of {A} 
and {E.A.} 
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CODE 

EOR-~ 

COMMAND TIMING 

FUNCTION INSTRUCTION 

Exc1usive@R A ORed with (E~ A,.) to A 

SEQUENCE / CYClE(S): 

EXECUTION TIME: 

TIME 

ADR 

B 

B 

B 

A 

ROP 

A 

A 

B 

RNI 

B 

050 

150 

300 

000 

100 

300 

050 

100 

150 

250 

300 

112 
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PAGE / 
TERM 

101 

9 

9 

39 

51 

49 
51 

101 
37 
41 

37 
41 
51 
49 
45 

9 

31 

31 
45 

9 

ROP 

COMMAND 

Req.' Storage 

Set ROP 

elr. ADR 

Wait 

z-X 

X -Addend 

+1 -Adder 
P -Adder 

Req. Storage 
Set Adder-P 
Set Adder-Y 

Adder -P 
Adder -Y 
X -Addend 
A -Adder 
Set XR 

Set RNI 

Set Adder-A 

Adder -A 
elr. XR 
elr. ROP 

Wait 

CONDITION REMARKS 

(Bnd ADR}(S!I'Ap-JMP+STQ+SPA+RTJ) 

RNI+ROP+STO 

-

> Update Address for 
next RNI 

-
(ADQ)(IDVJl)tl\'IUI 
ADD+AND+EOR SUB+MUI+DVI 
EOR+(MUI+DVI SRI 

LDA+ADD+AND EOR+SUB 

RNI+STO 

forms logical 
difference of 
(A) and (E .A.) 



CODE 

LDA-C 

INSTRUCTION 

Load A 

COMMAND TIMING 

FUNCTION 

(E .A.) to A 

SEQUENCE / CYCLE (S): 

EXECUTION TIME: 

TIME 

ADR 

B 050 

B 150 

B 300 

A 000 

ROP 

A 100 

A 300 

B 050 

100 

150 

RNI 

B 250 

300 

375 

FORM CA 206 

PAGE / 
TERM 

101 

9 

9 

39 

51 

49 
51 

101 
37 
41 

37 
41 
51 

9 

31 

31 
9 

ROP 

COMMAND 

Reg.' Storage 

Set ROP 

Clr. ADR 

Wait 

z-X 

X -Addend 

+1 -Adder 
P -Adder 

Reg. Storage 
Set Adder-P 
Set Adder -Y 

Adder -P 
Adder -Y 
X - Addend 
Augend = all 

ones 

Set RNI 

Set Adder-A 

Adder -A 
Clr. ROP 

Wait 

CONDITION REMARKS 

(End ADR}(STA+JMP+STQ+SPA+RTJ) 

RNI+ROP+STO 

RAO 
RAO 

Not used, adder is not gated out 
{used for complementing on 
other instructions} 
-

-

Update Address for 
next RNI 

(E.A.) pass straight through 
the Adder 

LDA + ADD+ AND t-EOR +SUB 

RNI+STO 
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COMMAND TIMING 

CODE INSTRUCTION FUNCTION 

RAO-D Replace Add one (E. A. +1) to E. A. 

SEQUENCE I CYCLE(S): 
ROP 

EXECUTION TIME: Page 1 of 2 

TIME PAGEl COMMAND CONDITION REMARKS TERM 

ADR 

B 050 101 Reg. Storage 
, 

B 150 9 Set ROP (End ADR)(STA+JMP+STQ+SPA+RTJ) 

B 300 9 Clr. ADR RNI+ROP+S TO 

Wait 

A 000 39 Z-+X (E.A.)""X 

ROP 

A 100 51 X->Addend 

I..., 

51 p .... Adder EXI+MUI+DVI Not used 
49 +1-+ Adder (EXI+MUI+DVI 

f--J 

B 050 101 Reg. Storage 

100 51 X .... Addend (ADQ) (MUI)(DVI) 
49 +1-+ Adder RAO 

B 150 9 Set STO RAO 

B 200 

250 39 Set Adder -+ X STO 

B 300 9 Clr. ROP STO+RNI 

39 Adder~X (E. A.) + l...,.X 

375 Wait 
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COMMAND TIMING 

CODE INSTRUCTION FUNCTION 

RAO-D Replace Add one 

SEQUENCE I CYCLE(S): 
STO 

EXECUTION TIME: Page 2 of 2 

TIME PAGE I 
COMMAND CONDITION REMARKS TERM 

STO -
A 300 49 +1 -'Adder (STO)(A cycle)( 3lk. +1) 

51 P -Adder (STO)(A cycle) 

B 050 101 Req. Storage 
41 Set Adder -Y (STO)(B cycle) PI- Update Address for 
37 Set Adder-P (STO}(B cycle) next RNI 

100 37 Adder -P 
41 Adder -Y 

-
150 9 Set RNI (STO 2) 

RNI 

300 9 Clr. STO RNI 

375 Wait 

-
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COMMAND TIMING 

CODE INSTRUCTION FUNCTION 

LDQ-E Load Q (E .A.) to Q 

SEQUENCE I CYCLE(S): 

ROP 
EXECUTION TIME: 

TIME PAGE I 
COMMAND CONDITION REMARKS TERM 

ADR 

B 050 101 Reg.' Storage 

B 150 9 Set ROP (End ADR.HSTA+JMP+STQ+SPA+RTJ) 

B 300 9 Clr. ADR RNI+ROP+STO 

Wait 

A 000 39 Z-X 

IROP 

A 100 51 X -Addend Not used 

A 300 49 +1 -Adder (EXI}(DVI)(MUI l 51 P -Adder (EXI)(DVI}(M UI I 

B 050 101 Reg. Storage 
I 
I 

37 Set Adder-P RAO ~ Update Address for 
41 Set Adder-Y RAO I next RNI 

100 37 Adder -P J 41 Adder -y 
(ADQ)(MUI)(DV ) 51 X -Addend 

l 150 9 Set RNI RAO 

RNI 

B 250 33 Set Adder-Q (LDA+ADQ)RNI J (E.A.) -Q 

300 33 Adder -Q 
9 Clr. ROP RNI+STO 

Wait 
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COMMAND TIMING 

CODE INSTRUCTION FUNCTION 

ADQ-F Add to Q (E • A .) + Q to Q 

SEQUENCE I CYCLE(S): 
ROP 

EXECUTION TIME: 

TIME PAGE I 
COMMAND CONDITION REMARKS TERM 

ADR 

B 050 101 Reg., Storage 

B 150 9 Set ROP (End ADR)(STA JMP+STQ+SPA+RTJ) 

B 300 9 CIr. ADR RNI+ROP+STO 

Wait -

A 000 39 Z-X 

ROP 

A 100 51 X -Addend Not used 

49 (EXI)(MUI)(DVI 
1 

A 300 +1 -Adder i 

51 P -Adder {EXI)(MUI)(DVI 

\ 
101 B 050 Reg. Storage ! 

37 Set Adder -P RAO ! Update Address for 
41 Set Adder -Y RAO next RNI , 
37 : 

100 Adder -P I 

41 Adder -Y ~ 
49 X -Augend ADQ 

l 51 Q -Adder ADQ 

150 9 Set RNI RAO ;> (E • A. ) +( Q) - Q 

RNI 

B 250 33 Set Adder-Q (LDQ+ADQ)RNI 

300 33 Adder -Q -
9 CIr. ROP RNI+STO 

Wait 
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CODE INSTRUCTION 

COMMAND TIMING 

FUNCTION 
Interrupt occurs during first pass of 

Addressing 

SEQUENCE / CYCLE (S): 

EXECUTION TIME: 

TIME 

A 050 

ADR 
100 

250 

300 

350 

B 050 

100 

150 

STO 

B 250 

300 

_ 118 
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PAGE / 
TERM 

71 

69 

49 
45 
49 
51 
13 

23 

101 
39 
41 
41 

39 
41 
51 
49 

9 

39 

9 

COMMAND 

Set INT REG. 

Set INT F.F. 

+1 -Adder 
Set XR 
Y -Adder 
Q -Adder 
Set Read Index 

Cir. F REG 

Req. Storage 
Set Adder-X 
Set state-Y 
Set Adder-Y 

Adder -x 
state -Y 
P- Adder 
X-Augend 

Set STO 

Set Adder-X 

Cir. ADR 

Wait 

CONDITION REMARKS 

(lNT)(Enabled)(RNI+(Ind) Adr. ) 

INT 
INT 
(INT)(ind){q)(Rl' I +llfO) J 
(INT)(ind){q)(Rl'I+llfO) 
(INT)(ind}(i}(RN +llfO) 

(ind){q)(RNI+llf( )+INT 
INT 
(INT)(ind}(q)(Rl'I+llfO) 

INT+RTJ 
INT(ll=O) ] 

Not used 

Not used 

(X) now = -1 

(P)+( -1) -Adder 

(STA+STQ+SPA RTJ)End ADR+INT 

(X) now = original (P) 

RNI+ROP+STO 

(Continued on pa ge 121.) 



COMMAND TIMING 

CODE INSTRUCTION FUNCTION 
Interrupt occur~ during Indirect 

Addressing 

SEQUENCE I CYCLE (S): 

EXECUTION TIME; 

TIME 
PAGE I 

COMMAND CONDITION REMARKS TERM 

ADR 

A 050 71 Set INT REG. 

100 51 X _Addend RNI(b.=O) 
23 eir. ind X 15 =O(RNI. + r) 

250 41 Set Adder_Y " , 

69 Set INT F.F. (IN'f.)(;EIlabledtUnd+RNI)." 

300 49 +1 _Adder INr 
45 Set XR INT 

350 23 eir. F REG INT 

B 050 101 Req. Storage 
39 Set Adder-X (ind)(q)(RNI+b.f( )+INT 
41 Set state -Y INT 

100 39 Adder -x (X) now = -1 
41 State -Y 
51 P -Adder INT+RTJ ](P)+(-l) -Adder 49 X-Augend INT(b.=O) 

150 9 Set STO (STA+STQ+SPA RTJ)End ADR+INT 

STO 
--

B 250 39 Set Adder-X RAO (X) now = original (P) 

300 9 elr. ADR RNI+STO+ROP 

( Continued on p age 121.) 
I 

.. 119 
Rev;'D' 

FORM CA 206 



COMMAND TIMING 

CODE INSTRUCTION FUNCTION 

Interrupt occurs during REG inst. 

SEQUENCE I CYCLE(S): 
. 

EXECUTION TIME: 

TIME PAGE / 
COMMAND CONDITION REMARKS TERM 

A 050 71· Set INT REG. 

REG 

A 100 

250 69 Set INT F.F. (INT)(EnabJied)(RNI+(ind)ADR) 

300 51 P -Adder Shift c :ycle 
49 +1 -Adder Shift cycle 

B 050 101 Reg. Storage 
41 Set state -y INT 
41 Set Adder -Y EXI+SPB+C PB-I NT Not used - used only 

in returning to RNI 
37 Set Adder-P EXI+SPB+CPB 

B 100 41 state -Y (Y) = location of return Address 
37 Adder -P return Address - P 
51 P -Adder (INT+RTJ)(ADB +REG) 

150 9 Set RNI EXI+SPB+CPB-I INT 
} Not used 9 Set ROP (SPB+CPB+EXI (INT) 

STO 9 Set STO @3TA+STQ+SPl +RTJ)End ADR+IN'I]ADR+REG 

250 39 Set Adder-X RAO 

300 39 Adder -X (X) := return Address which is 
stored during STO 

9 Clr. REG 

i-o (Continued on pc ge 121.) 
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COMMAND TIMING 

CODE INSTRUCTION FUNCTION 

Interrupt 

SEQUENCE I CYCLE (S): 
STO 

EXECUTION TIME: 

TIME PAGE I COMMAND CONDITION REMARKS 
TERM 

STO 

A 100 49 Y -Adder INT+RTJ location of return Address -
Adder 

300 69 Clr. Enable INT 
69 Clr. INT F. F • 

A 250 37 Set Adder-P INT+RTJ 

A 300 37 Adder -p -
51 P -Adder 
49 +1 -Adder 

B 050 101 Req. Storage 
37 Set Adder-P > location of return 
41 Set Adder-Y Address + 1 -P, Y 

I 

100 37 Adder -P J 41 Adder -Y 

150 9 Set RNI 

300 9 Clr. STO RNI 

" 121 
Rey. A 
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