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COMMAND TIMING

Clr. r

Wait

CODE INSTRUCTION FUNCTION
1111=F Addressing Effective Address
[(P+1+(P+1)] +(Q)+(00FF)
SEQUENCE / CYCLE(S):
r, A=0, ind. q, i
EXECUTION TIME :
PAGE / ‘
TIME TERM COMMAND CONDITION REMARKS
RNI
000 39 Z —+X
025 23 X —+F
A
050 13 Set /A¢0 A= 0
9 Set ADR (F#0)(Sweep + Ehter)(Protect Fault)
39 Clr X upper
ADR
A 100 51 | P —Adder (RNI)(ADR)(/70)
49 | +1 %Adder (RNI)(ADR)(£¢0)
A 250 37 Set Adder — P | (RNI)(ADR)(/r0)
41 Set Adder —-Y
300 37 Adder — P
41 Adder —-Y
350 13 |Set disable Clr ¥| (RNI)(ADR)(r+q)| A= 0
B 050 101 Req. Storage (IM.OP‘. )(RN1)(rfad index)
150 9 Clr. RNI
350 13 Clr. Disable

‘Rev. C
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COMMAND TIMING

INSTRUCTION

CODE FUNCTION Effective Address
Addressing
SEQUENCE 7/ CYCLE(S): ) ]
ind, q, i
EXECUTION TIME : 2nd Pass
PAGE /
TIME TERM COMMAND CONDITION REMARKS
ADR
000 39 Z X
A 100 51 X = Addend A#0+RNI
49 Y - Adder (r XRNI+A#0Hredd index
250 41 ‘Set Adder »Y
300 41 Adder »Y
B 050 101 |Req. Storage (IM.OP. ) RNI)(jead index)
300 23 Clr. r Disable Clr. r
Wait
2
Rev. A
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COMMAND TIMING

CODE INSTRUCTION FUNCTION Effective Address
Addressing
SEQUENCE /7 CYCLE(S): . '
ind, q, i 3rd Pass
EXECUTION TIME :
PAGE /
TIME TERM COMMAND CONDITION REMARKS
ADR
000 39 Z+X
A 100 51 | X= Adder A#0+RNI____
23 Clr. ind (X15=0)(RNI)(?‘)
250 41 Set Adder~Y
300 41 | Adder~Y R |
49 Y~ Adder (INT)(ind)(q)(R%E,‘I'A#O)
51 Q ~ Adder (INT)(i_I}_c_i)(q)(R 1 +A#0)
13 Set read index (INTXindiRNJ+A#0)
B 050 101 Req. Storage (IM,OP, )(RNT)(fead index)
39 | Set Adder =X (ind)(q)(RNI+A#A+INT
41 | Set Adder—~Y (ind)(q)(RNI+A#O(INT)
100 23 | cClr. q (ind)(q)}(RNI+A#O)(INT)
100 39 Adder =X
41 Adder—+Y
300 23 Clr. i read index
Wait
o3
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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 /1 commaND CONDITION REMARKS
TERM
ADR
000 39 Z +-X
A 100 51 X - Addend A#0+RNI
49 Y - Adder (r(RNI+A#0Hregd index
250 39 |Set Adder~X | (r)BRNI+A#0Mrepd index
41 Set Adder —Y '
300 39 Adder - X
41 Adder—-Y
13 Clr. read index | (INTXind)(i}(RN}+A#0)
B 050 101 Req. Storage (IM.OP.)(RNI)(IWQad index)
Completion of tijmﬁ‘n‘g R i
shown on page 9i5, £
4
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COMMAND TIMING

CODE INSTRUCTION FUNCTION Effective Address
1110 = B Addressing [P+HL+HP+1)] + (Q)
SEQUENCE / CYCLE(S):
r, A= 0, ind, q, 1
EXECUTION TIME : d 1st Pass
PAGE /
TIME TERM COMMAND CONDITION REMARKS
RNI
000 39 Z -X
025 23 X —-F
A
050 13 Set A=0 A=0
9 Set ADR (F # 0)(Sweep + %Bnter)(Protect Fault)
39 Clr. X upper '
ADR
A 100 51 P — Adder (RNI)(ADR)( /=0)
49 +1 — Adder (RNI)(ADR)(A=0)
A 250 37 | Set Adder —P | (RNI)(ADR)(A:0)
41 Set Adder - Y | ADR
300 37 Adder — P
41 Adder —-Y
350 13 | SetDisable Clrz| (A= 0){(r + q)
B 050 101 Req. Storage | (IM, OP. )(RNI)(rfad index)
150 9 Clr. RNI
350 13 Clr. Disable

Clr. r

Wait
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FORM CA 206



COMMAND TIMING

CODE INSTRUCTION FUNCTION Effective Address
Addressing
SEQUENCE /7 CYCLE(S): -
ind, q, i
EXECUTION TIME : 2nd Pass
PAGE /
TIME TERM COMMAND | CONDITION REMARKS
ADR
000 39 |z—-X
A 100 51 X~ Adder A#0+RNI
49 Y ~ Adder (r)(RNI+A#0H rgad index
250 41 Set Adder -Y
300 41 Adder -Y
B 050 101 Req. Storage (IM.OP. }RNI)(fead index)
300 23 Clr. r Disable Clr. r
Wait
.6
Rev. A
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COMMAND TIMING

Completion of tigning shown

on page 95.

CODE INSTRUCTION FUNCTION pffective Address
Addressing
SEQUENCE / CYCLE(S):
ind, q, 1
EXECUTION TIME : 3rd and Last Pass
PAGE /
TIME TERM COMMAND CONDITION REMARKS
ADR
000 39 Z =X
A 100 51 X - Adder A#0+RNI _
23 Clr. ind (X15=O)(RNI)(r)
250 41 Set Adder-—»Y
300 41 Adder—-Y - - |
49 | Y-Augend (INTXind)(q)(RNI+A#0)
51 Q- Adder (INT)(ind)(q)(RNI+A#0)
B 050 101 Req. Storage (IM.OP, )(RNI)(fead index)
39 Set Adder - X (ind(q)(BRNI+A#HINT
41 Set Adder - Y (ind)(q)(RNI+A#()INT)
100 23 Clr. q (ind)(q)(RNI+A#()(INT)
100 39 Adder =X
41 Adder-Y

Rev. B_
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COMMAND TIMING

CODE
1101=D

INSTRUCTION

Addressing

FUNCTION perective Address
[P+1+(P+1)]+(00FF)

SEQUENCE 7/ CYCLE(S):

EXECUTION TIME .

r, A=0, ind, g, i

First Pass

PAGE /

TIME TERM COMMAND CONDITION REMARKS
RNI
000 39 Z —+-X
025 23 X -+F
A
050 13 Set A=0 A=0
9 Set ADR (F # 0) (Sweep +|Enter)(Protect Fault)
39 Clr. X upper :
ADR
A 100 51 P — Adder (RNI)(ADR)(/:0)
49 +1 —~Adder (RNI)(ADR)(/£0)
A 250 37 Set Adder — P | (RNI)(ADR)(/=0)
41 Set Adder =Y | ADR
300 37 Adder — P
41 Adder - Y
350 13 Set Disable Clrjr (A= 0)(r + q)
B 050 101 Req. Storage | (IM. OP. )(RNI)(read index)
150 9 Clr. RNI
300 Wait
350 13 Clr. Disable
Clr. r
8
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COMMAND TIMING

CODE INSTRUCTION FUNCTION .
Addressing Effective Address
SEQUENCE / CYCLE(S): . —_ .
ind, q, i
EXECUTION TIME : 2nd Pass
PAGE /
TIME TERM COMMAND CONDITION REMARKS
ADR
000 39 Z~-X
A 100 51 X -~ Addend A#0+RNI
49 Y >~ Adder (r)(RNI+A#0)trefd index
250 41 Set Adder -Y
300 41 Adder =Y
B 050 101 Req. Storage (IM.OP. )RNI)XHqead index)
300 23 Clr. r Disable Clr. r
Wait

Rév. "A

FORM CA 206




COMMAND TIMING

CODE INSTRUCTION . FUNCTION Effective Address
Addressing
SEQUENCE / CYCLE(S):
ind, G, i
EXECUTION TIME : 3rd Pass
' PAGE /
TIME TERM COMMAND CONDITION REMARKS
ADR
000 39 Z+>X
A 100 51 X - Addend A#0+RNI _
23 Clr. ind (X15=O)(RNI)(r)
250 41 Set Adder -Y (r)(RNI+A#0)+rePd index
300 41 | Adder~Y 1
13 Set read index | (INT)(ind)(i}{(RN}+A#0)
B 050 101 Req. Storage (IM.OP. )XRNI)(fead index)
300 23 Clr., i read index
Wait
10
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COMMAND TIMING

CODE INSTRUCT F
STRUCTION UNCTION Effective Address
Addressing
SEQUENCE / CYCLE(S): ind, T i
4th and Last Pass
EXECUTION TIME :
PAGE / .
TIME TERM COMMAND CONDITION REMARKS
ADR
000 39 Z—=X
A 100 51 X ~Adder A#0+RNI
49 Y -~ Adder (r)(RNI+A#0H read index
250 39 Set Adder =X (r)(RNI+A#0Hregd index
41 Set Adder—Y
300 39 Adder—- X
41 Adder -Y
13 Clr. read index | (INT)(ind)(i)(RN}+A#0)
B 050 101 Req. Storage

(IM.OP. )(RNI)(fead index)

Completion of tigning
shown on page 95, -
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COMMAND TIMING

CODE INSTRUCTION FUNCTION Effective Address
1100 = C Addressing [P+1+(P+1)]
SEQUENCE / CYCLE(S): ) - —
r, A=0, ind, q, i 1st Pass
EXECUTION TIME .
PAGE / X
TIME TERM COMMAND CONDITION REMARKS
RNI
000 39 Z -X
025 23 X —+F
A
050 13 Set A=0 A=0 .
9 Set ADR F # (Sweep + Enfer)(Protect Fault)
39 Clr. X upper
ADR ‘
A 100 51 P —Adder (RNI)(ADR)(/=0)
49 | +1 —Adder (RNI)(ADR)(/=0)
A 250 37 | Set Adder — P |(RNI)(ADR)(/A=0)
41 Set Adder - Y |ADR
300 37 Adder - P
41 Adder —-Y
350 13 |Set Disable Clrr| (A= 0)(r + q)
B 050 101 Req. Storage (IM. OP. )(RNI)(rfad 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 / CYCLE(S): —_
ind, q, i
EXECUTION TIME : 2nd Pass
TIME e COMMAND CONDITION REMARKS
ADR
000 39 Z~>X
A 100 51 X - Addend A# 0+RNI
49 |Y ~Adder (r (RNI+A#0)}redd index
250 41 Set Adder Y
300 41 Adder—-Y ’
B 050 101 Req. Storage (IM,OP. XRNI)(rfead index)
300 23 Clr. r Disable Clr. r
Wait

- 13
Rev. A
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COMMAND TIMING

CODE INSTRUCTION FUNCTION

Effective Address
Addressing
SEQUENCE / CYCLE(S)- —_——
ind, q, i
EXECUTION TIME : 3rd and Last Pass
PAGE /
TIME TERM COMMAND CONDITION REMARKS
ADR
000 39 Z +-X
A 100 51 |X ~Adder AFOVRNT
23 |Clr. ind : (X15=0)(RNI)(r)
250 41 |Set Adder -Y
300 41 Adder =Y

B 050 101 |Req. Storage (IM.OP.)(RNI)(!T:ad index)

Completion of tijning shewn = '] -
on page 95, : L o ’

14
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COMMAND TIMING
CODE INSTRUCTION FUNCTION

1011 = B Addressing

Effective Address
P+1+(P+1)+Q)+(00FF) '

SEQUENCE / CYCLE(S)-
r, A=0, ind, q, i

TIME PAGE / COMMAND CONDITION REMARKS
TERM
RNI
000 39 Z—-X
025 23 X—-F
A
050 13 Set A=0
9 Set ADR F # 0 (Sweep + Hnter)(Protect Fault)
39 Clr. X upper
ADR
A 100 51 P — Adder (RNI)(ADR)(A=0) -
49 | +1 —Adder (RNI)(ADR)(A=0)
|
A 250 39 Set Adder — P | (RNI)(ADR)(A=0)
41 Set Adder —-Y | ADR
300 39 Adder — P
41 Adder —-Y
350 13 |Set Disable Clrr| (A= 0)(r + q)

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

150 9 Clr. RNI

300 Wait

350 13 Clr. Disable
Clr. r

~15
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COMMAND TIMING

CODE INSTRUCTION FUNCTION  Geec tive Address
Addressing
SEQUENCE / CYCLE(S)-
EXECUTION TiME: A% & 1 2nd Pass
TIME PAGE / COMMAND CONDITION REMARKS
TERM
ADR
000 39 | z -x
A 100 51 | X —~Addend A#
49 Y — Adder r (RNI A# 0) 4 read index
250 41 Set Adder —-Y
300 41 | Adder —Y
49 | Y —Adder (INT)(ind)(q)(RNF-A# 0)
51 | Q—~Adder (INT)(ind)(qQ)(RNF-A # 0)
13 Set read index |(I NT)(Ind)(i)(RNT} A # 0)
B 050 101 Req. Storage | (IM.OP,)(RNI)(rfad index)
39 Set Adder — X (1nd)(q)(RNI+N q) + INT
41 Set Adder —Y | (ind)(q)(RNT+ A#0) (INT)
100 23 | Clr. g (ind)(q)(RNTI + A# O)INT)
100 39 Adder - X
41 | Adder —Y
23 Clrr Disable Clr. r
300 23 Clr. 1 read index
16
Rev. A
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COMMAND TIMING

Completion of ti
on page 95.

ming shown'

CODE INSTRUCTION FUNCTION Effective Address
Addressing
SEQUENCE / CYCLE(S): —_—
ind, q, i
EXECUTION TIME : 3rd and Last Pass
TIME PAGE / COMMAND CONDITION REMARKS
TERM
ADR
000 39 Z7 X
A 100 51 |X —~ Addend A$0+RNI
49 |Y > Adder (r)(RNI+A#0)+redd index
250 39 |Set Adder—X (r)(RNI+A#0)+redd index
41 Set Adder —Y '
300 39 Adder X
41 Adder ™Y
13 |Clr. read index | (INT)(ind)(i)(RN}-A#%0)
B 050 101 |Req. Storage (IM. OP, )(RNI)(rfead index)

17
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COMMAND - TIMING

CODE INSTRUCTION FUNCTION Effective Address
1010-A Addressing P+1+(P+1)+(Q)
SEQUENCE / CYCLE(S)-
r, A=0, ind, q, 1
EXECUTION TIME . 1st Pass
PAGE /
TIME TERM COMMAND CONDITION REMARKS
RNI
000 39 Z —+X
025 23 X —-F
A
050 13 Set A=0
9 Set ADR F # 0 (Sweep + Hnter)(Protect Fault)
39 Clr. X upper '
ADR
A 100 51 P —Adder (RNI)(ADR)(/=0)
49 | +1 & Adder (RNI)(ADR)(£0)
A 250 39 Set Adder — P | (RNI)(ADR)(/=0)
41 Set Adder - Y JADR
300 39 Adder —P
41 Adder —-Y
350 13 |Set Disable Clrr] (A= 0)(r + q)
B 050 101 Req. Storage |(IM.OP, )(RNI)(rfad index)
150 9 Clr. RNI
300 Wait
350 13 Clr. Disable
Clr. r
.18
Rev. A
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COMMAND TIMING

CODE INSTRUCTION FUNCTION
Addressing Effective Address
SEQUENCE / CYCLE(S): L
ind, q, i
EXECUTION TIME : 2nd and Last Pass
PAGE /
TIME TERM COMMAND CONDITION REMARKS
ADR
000 39 Z —+X
A 100 51 X — Addend A# 0+ RNI
49 Y — Adder r ( RNI+ A# 0){ read index
250 41 Set Adder —-Y
300 41 | Adder —-Y L |
49 | Y —~Adder (INT)(ind)(q)(RN} + A# 0)
51 | Q—~Adder (INT)(ind)(q)(RNY + A# 0)
B 050 101 Req. Storage |(IM.OP.)(RNI)(rpad index)
39 Set Adder —X |(ind)(q)(RNI + A4 0) + INT
41 Set Adder —Y |(ind)(q)(RNI + A# 0) (INT)
100 23 | Clr. g (ind)(q)(RNI + A 0)(INT)
100 39 Adder - X
41 Adder -Y
300 23 Clr. r Disable Clr. r

Completion of t
on page 95.

ming shown

.19
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COMMAND TIMING

CODE INSTRUCTION FUNCTION
Effective Address
1001 =9 Addressing P+1+(P+1)+(00FF)
SEQUENCE 7/ CYCLE(S):
EXECUTION TIME : r, A=0, ind, q, i 1st Pass
TIME ’:}“ggM’ COMMAND CONDITION REMARKS
RNI
000 39 | z =X
025 23 | X-F
A
050 13 Set A=0
9 Set ADR F # 0 (Sweep + Hnter)(Protect Fault)
39 Clr. X upper :
ADR
A 100 51 | P —~Adder (RNI)(ADR)(A?O)%
49 +1 —~Adder (RNI)(ADR)( /%0)
A 250 37 Set Adder - P | (RNI)(ADR)(/0)
41 | Set Adder —-~Y | ADR
300 37 | Adder —P
41 Adder —-Y
350 13 |Set Disable Clr.r} (A=0)(r + q)
B 050 101 Req. Storage | (IM.OP.)(RNI)(rfad index)
150 9 | Clr. RNI
350 13 Clr. Disable
Clr. r
Wait
.20
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COMMAND TIMING

CODE INSTRUCTION FUNCTION Effective Address
Addressing
SEQUENCE / CYCLE(S)" _—
ind, q, i
EXECUTION TIME : 2nd Pass
‘ PAGE / ‘
TIME TERM COMMAND CONDITION REMARKS
ADR
000 39 Z+»X
A 100 51 X—’Addend A#¥0+RNI1
49 Y - Adder (r)(RNI+A#0)+refpd index
250 39 Set Adder =X (r)(RNI+A#0)+repd index
41 Set Adder—-Y
300 39 Adder +X
41 Adder—+Y —_ ]
13 Set read index | (INT)ind)(i)}(RN+A#0)
B 050 101 Req. Storage (IM.OP, (RNI)(fead index)
300 23 Clr. i read index
23 Clr. r Disable clr. r
Wait

.21
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COMMAND TIMING

FUNCTION

CODE INSTRUCTION Effective Address
Addressing
SEQUENCE 7/ CYCLE(S)- —_—
: ind, q, i :
EXECUTION TlME . 3I‘d and Last Pass
PAGE /
TIME TERM COMMAND CONDITION REMARKS
ADR
000 39 Z~>X
A 100 51 |X— Addend A#0+RNI
49 Y~ Adder (r)(RNT+A#0)+redd index
250 39 |Set Adder—X (r)(RNT+A#0)+redd index
41 Set Adder ~Y
300 39 Adder =X
41 Adder -Y
13 Clr. read index | (INT)(ind)(i)(RNHA¥0)
B 050 101 Req. Storage (IM .OP, )(RNTNread index)
Completmn of tlmmg shown
on page 5.. B
22
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COMMAND TIMING

Clr. r

Wait

CODE INSTRUCTION FUNCTION gefective Address
1000 = 8 Addressing P+1+(P+1)
SEQUENCE / CYCLE(S):
r, A=0, m, a, 1
EXECUTION TIME : 1st Pass
TIME e COMMAND CONDITION REMARKS
RNI
000 39 | z X
025 23 | X -F
A
050 13 | Set A=0
9 Set ADR F # 0 (Sweep + Ehter )(Protect Fault)
39 Clr. X upper
ADR
A 100 51 | P —~Adder (RNI)(ADR)( 2=0)
49 +1 —~ Adder (RNI)(ADR)(2:0)
A 250 37 | Set Adder — P |(RNI)(ADR)(/:0)
41 | Set Adder —-Y |ADR
300 37 | Adder —P
41 | Adder —Y
350 13 PBet Disable Clrr | (A= 0)(r +q)
B 050 101 Req. Storage |(IM.OP.)(RNI)(rfad index)
150 9 | clr. RNI
350 13 Clr. Disable

93
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COMMAND TIMING

CODE INSTRUCTION FUNCTION Effective Address
Addressing
SEQUENCE / CYCLE(S)- —_— e —
ind, q, i
EXECUTION TIME : 2nd and Last Pass
PAGE /
TIME TERM COMMAND CONDITION REMARKS
ADR
000 39 Z X
A 100 51 |X ~ Addend A#0+RNI
49 |Y > Adder (r)(RNI+A#0)+redd index
250 41 Set Adder—+Y Unconditional
300 41 Adder—~ Y
B 050 101 |[Req. Storage (IM. OP. )(RNT)(dead index)
300 13 Clr. r Disable Clr. r
Completion of tithing shown
on page 95,
24
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COMMAND TIMING

CODE
1111=F

INSTRUCTION

Addressing

FUNCTION Effective Address
(P+A)+(Q)+(00FF)

SEQUENCE 7/ CYCLE(S):

EXECUTION TIME :

r, ind, A#0, q, i

First Pass

PAGE /

Wait for reply

TIME TERM COMMAND CONDITION REMARKS
RNI
000 39 Z =X
025 23 X=-=F
A 050 13 |Clr. A=0 A#$0
9 |Set ADR F$#0 (Sweep + Erter)(Protect Fault)
39 |Clr. X upper
39 |Extend A sign r(RNI)
ADR
A 100 51 X = Addend RNI]A*O)
49 |Y~- Adder r(RNI+A$0)+read| index
250 39 |Set Adder »X r(RNI+A$#0)+read| index
41 Set Adder =Y
300 39 |Adder -X
41 Adder ~-Y
B 050 101 |Req. Storage IM. OP. (RNI)(regd index)
150 9 |Clr. RNI '
300 23 |Clr. r Disable Clr. r

29
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COMMAND TIMING

CODE INSTRUCTION FUNCTION Effective Address
Addressing
SEQUENCE / CYCLE(S): . .
ind, q, i
2nd Pass
EXECUTION TIME .
PAGE / |
TIME TERM COMMAND CONDITION REMARKS
ADR 000 39 Z-=>X
A 100 51 |X - Addend (RNI)(A=0)
100 23 |Clr. ind X15=0(RN”I)(;)
250 41 Set Adder Y
300 41 Adder —»+Y
49 |[+1-+ Adder INT
45 |Set XR INT
49 |Y ~Adder (INT)(ind){q)(RNJ+A#0)
51 |Q- Adder (INT)(ind)(q) (RN]+A#0)
13 |Set read index 1nd(1)(RN'I+A?‘0)(ﬁ T)
350 23 |Clr. F INT
B 050 101 |Req. Storage IM. OP. (RNI)(regd index)
39 |Set Adder »X (md!( RNI+A$O+INT
41 |Set Adder »Y (INT)(md)(q)(RN’ +A#0)
41 |Set state =Y INT
100 23 |Clr. g ('I——NT_)(in'd)(q)(ﬁ-ﬁPAfO)
100 41 Adder =Y
41 state =Y
39 JAdder -+X
300 23 |ClIr. i read index
Wait
26
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COMMAND TIMING

CODE INSTRUCTION FUNCTION Effective Address
Addressing

SEQUENCE /7 CYCLE(S):
izl (read index is set)

EXECUTION TIME : Last Pass
PAGE /
TIME TERM COMMAND CONDITION REMARKS
ADR 000 39 |z-X
A 100 51 |X-Addend (RNI)(A=0)
49 |Y-Adder r(RNI+A#0)+read index
250 41 |Set Adder - Y
250 39 |Set Adder =X r(RNI+A#0)+read index
300 39 Adder +X

41 Adder =Y
13 Clr. read index

B 050 101 |Req. Storage IM.OP.(RNI)(re7xd index)

Completion of tithing shewn °
on page 95, |

27
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COMMAND TIMING

CODE INSTRUCTION FUNCTION Egfective Address
1110=E Addressing
(P+A)+(Q)
SEQUENCE 7 CYCLE(S): _
r, ind, A$0, q, i .
EXECUTION TIME : | First Pass
PAGE /
TIME TERM COMMAND CONDITION REMARKS
RNI
000 39 Z =X
025 23 X -=F
A 050 13 |Clr. A=0 A¥0 (Sweep + Erter)(Protect Fault)
9 Set ADR F#$0
39 |Clr. X upper
39 |Extend A sign (r)(RNI)
ADR R
A 100 51 X Addend (RND{A=0)
49 |Y- Adder r(RNI+A#0)+rea] index
250 39 |Set Adder =X r(RNI+A#0)+read] index
41 |Set Adder »Y
300 39 |JAdder ~+X
41 Adder =Y
B 050 101 |Req. Storage IM. OP, (RNI)(re3d index)
150 9 |Clr. RNI |
300 23 Clr. r Disable Clr. r
Wait for reply
28
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COMMAND TIMING

CODE

INSTRUCTION

Addressing

FUNCTION Effective Address

SEQUENCE 7/ CYCLE(S):

ind=1, g=1, i=0

Completion of tithing shown

on page 95.

EXECUTION TIME : 2nd Pass
PAGE /
TIME TERM COMMAND CONDITION REMARKS
ADR
000 39 |z—-X
A 100 51 |X->Addend (RNT){A=0)
100 23 |Clr. ind X, < *0(RNT) (r)
250 41 |Set Adder -Y
300 41 |Adder-Y
49 |+1- Adder INT
45 |Set XR INT
49 |Y->Adder (INT)(ind)(q)(RNJ+A¥0)
51 |Q-Adder (INT)(ind)(q)(RNJ+A#0)
350 23 |Clr. F INT
B 050 101 |Req. Storage IM. OP, {RNI)(r¢ad index)
39 |Set Adder -X (ind){q) (RNI+A$OMINT
41 |Set Adder -Y INT(ind)(q) (RNTHA#0)
41 Set state »Y INT
100 23 |Clr. g (INTXind)(q)(RNJ+A#0)
100 41 |Adder-Y
41 state-» Y
39 Adder X
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COMMAND TIMING

CODE INSTRUCTION FUNCTION oo tive Address
0 )
1101=D Addressing (P+A)+(0OFF)
SEQUENCE / CYCLE(S):
r, ind, A$0, q, i
EXECUTION TIME : First Pass
TIME PAGE / COMMAND CONDITION REMARKS
TERM
RNI
000 39 |z-Xx
025 23 |X-F
1A 050 13 |Clr. A=0 A#0 (Sweep + Enjer)(Protect Fault)
9 |Set ADR F$0
39 Clr. X upper
39 |Extend A sign r(RNI)
ADR
A 100 51 |X -Addend (RNI)(A=0)
49 Y -+ Adder r(RNI+A#0)+read index
250 39 Set Adder -X r(RNI+A#0)+read index
41 Set Adder =+Y
300 39 |Adder -Xx
41 Adder -Y
B 050 101 |Req. Storage IM. OP, (RNI)(rekd index)
150 9 |Clr. RNI |
300 23 |Clr. r Disable Clr. r
Wait for reply.
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COMMAND TIMING

CODE

INSTRUCTION

Addressing

FUNCTION gffective Address

SEQUENCE / CYCLE(S):

ind=1, =0, i=1

EXECUTION TIME : 2nd Pass
. PAGE / '
TIME TERM COMMAND CONDITION REMARKS
ADR
000 39 Z->X
A 100 51 | X- Addend (RNI)}A=0)
100 23 Clr. ind X, 5=0(RNI) (r)
250 41 Set Adder =Y
300 41 Adder »Y
49 +1--Adder INT
45 | set XR INT _ .
13 | set read index | ind(i)(RNI+A#0)(INT)
350 23 Clr. F INT
B 050 101 | Req. Storage IM.OP.(RNI)(rdad index)
41 Set state =Y INT
39 | Set Adder»X ind(q)(RNI+A#0)}INT
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 / CYCLE(S):
izl (read index is set)

Last Pass
EXECUTION TIME :
PAGE /
TIME TERM  COMMAND CONDITION REMARKS
ADR 000 39 |z -»X
A 100 51 |X- Addend (RNI){A=0)
49 |Y- Adder r(RNI+A#0)+read index
250 39 |Set Adder—X r(RNI+A$#0)+read index
250 41 |Set Adder—~Y
300 39 JAdder-»X

41 | Adder»Y
13 |Clr. read index

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

Completion of tithing shown
on page 95,
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COMMAND TIMING

CODE
1100=C

INSTRUCTION

Addressing

FUNCTION Effective Address
(P+A)

EXECUTION TIME :

SEQUENCE 7/ CYCLE(S):

r, ind, A$0, q, i

First Pass

Wait for reply

PAGE /
TIME TERM COMMAND CONDITION REMARKS
RNI
000 39 Z -+X
025 23 |X-»F
A 050 13 | Clr. A=0 A#0 (Sweep + Enfer)(Protect Fault)
9 |Set ADR F#0
39 Clr. X upper
39 | Extend A sign r(RNI)
ADR
A 100 51 |X-»Addend (RNI)(A=0)
49 |v-Adder r(RNI¥A$0)+read index
250 39 |Set Adder »X r(RNI¥A#0)+read index
41 Set Adder -»Y
300 39 Adder -+ X
41 Adder »Y
B 050 101 |Req. Storage IM. OP. (RNI)(rehd index)
150 g |]Clr. RNI
300 23 Clr. r Disable Clr. r
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COMMAND TIMING

CODE INSTRUCTION FUNCTION Effective Address
Addressing
SEQUENCE / CYCLE(S)-
ind=1, gq=0, i=0
EXECUTION TIME : 2nd Pass
PAGE /
TIME TERM COMMAND CONDITION REMARKS
ADR
000 39 Z—>X
A 100 51 |X-— Addend (RNT)(A=0) _
23 Clr. ind X15=O(RNI)(I‘)
250 41 |Set Addér‘*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, (RNI)(rehd index)
39 |Set Adder +X (ind)(q)(RNI+A#O}+INT
41 |Set state—=Y INT
100 39 Adder +X
41 |state—=Y
Completion of tithing shown: -
on page 95, " o
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COMMAND TIMING

CODE INSTRUCTION FUNCTION Effective Address
Addressing
1011=B P+A+(Q)+(00FF)
SEQUENCE /7 CYCLE(S): P
r, A#0, ind, q, i '
EXECUTION TIME : First Pass
PAGE /
TIME TERM COMMAND CONDITION REMARKS
RNI
A 000 39 |z-X
025 23 |X-F
050 13 |Clr. A=0 A%$0
9 |Set ADR F#0 (Sweep + Enjer)(Protect Fault)
39 |Clr. X upper
39 |Extend A sign r(RNI)
ADR
A 100 51 X -+ Addend (RNI)(A=0)
49 Y~ Adder r(RNI+A#0)+read index)
250 39 |Set Adder =X r(RNT+A$#0)+read index
41 Set Adder *Y
300 39 Adder -X
41 | Adder~Y ]
49 | Y- Adder (INT)(ind)(q) (RNJ+A#0)
51 | Q- Adder (INT)(ind)(q) (RNJ+A£0)
13 | Set read index (ind)(i)(RNI+A#OY(INT
B 050 101 | Req. Storage IM. OP. (RNI)(rephd index)
39 Set Adder -+X (ind}(qMRNIi-A O)+INT
41 |Set Adder -Y (INT)(ind)(q)(RN[+A#0)
100 23 |Clr. q (INT)(ind)(q)(RN[+A#0)
100 41 Adder -Y
39 Adder -X
150 9 Clr. RNI
300 23 Clr. r Disable Clr. r
23 Clr. i read index’
Wait
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COMMAND TIMING

CODE INSTRUCTION FUNCTION Effective Address
Addressing
SEQUENCE 7 CYCLE(S): i=l (read index is set)
EXECUTION TIME : Last Pass
PAGE /
TIME TERM COMMAND CONDITION REMARKS
ADR 000 39 Z*X
A 100 51 X == Addend (RNI)(A=0)
49 |y-Adder r(R NI+A#O)+reaj index
250 39  |Set Adder—+X r(RNI+A#0)+read] index
250 41 Set Adder—Y
300 39 Adder-»X
41 |Adder-Y
13 |Clr. read index
B 050 101 |Req. Storage KIM.OP,)(RNI)(r¢ad index)
Completion of tithing shown - . :
on page 95. T
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COMMAND TIMING

FUNCTION pffective Address

Completion of tirg
on page 95.

ning shown.

CODE INSTRUCTION
1010=A Addressing
SEQUENCE / CYCLE(S): L _
r, A#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 Clr. A=0 A#0
9 Set ADR F#0 (Sweep + Egter)(Protect Fault)
39 Clr. X upper
39 Extend A sign r(RNI)
ADR
A 100 51 X - Addend (A=0)(RNI) 1
49 Y - Adder read index+(r)(RNI+A#0)
250 39 Set Adder =X read index+(r)(BNI+A#0)
41 Set Adder =Y
300 39 Adder - X
41 Adder =Y
49 | Y - Adder (INT)(ind)(q)(RNI+A#0)
51 | Q ~Adder (INT X(Ind)(q)(RNI+A#0)
B 050 101 Req. Storage IM,.OP.(read infdex)(RNI)
39 Set Adder =X (Ind()(RNI+A#+HINT
41 Set Adder =Y (INT)(ind)(q)(RNI+A#0)
100 23 Clr. q (INT)(ind)(q)(RNI+A#0)
100 41 Adder -»Y
39 Adder =X
300 Clr. r Disable Clr. T

.37
Rev. B.

FORM CA 206




COMMAND TIMING

CODE

1001=9

INSTRUCTION

Addressing

FUNCTION Effective Address

P+A+(00FF)

EXECUTION TIME :

SEQUENCE / CYCLE(S):

r, A#0, ind, q, i

First Pass

PAGE /
TIME TERM COMMAND CONDITION REMARKS
RNI
000 39 Z =X
025 23 X -F
A 050 13 Clr. A=0 A¥0 (Sweep + Enfer)(Protect Fault)
9 |Set ADR F#0
39 Clr. X upper
39 | Extend A sign r{RNI)
ADR
A 100 51 |X ->Addend (A=0)(RNT) i
49 Y - Adder read index+(r)(RINI+A#0)
250 39 |Set Adder—+X read index+(r)(RINI+A#0)
22 41 Set Adder —+Y
300 39 Adder +X
41 |Adder-Y . ,
13 |Set read index ind (i)(RNI+A#0){INT)
B 050 101 | Req. Storage IM. OP, (read ingex)(RNI)
150 9 Clr. RNI
300 23 Clr. r
23 Clr. i read index
Wait
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COMMAND TIMING

CODE

INSTRUCTION

Addressing

FUNCTION Effective Address

SEQUENCE / CYCLE(S):

i=1 (read indei is set)

Completion of ti
on page 95.

il

IM. OP. (read index)(RNT)

ing shown .

Last Pass
EXECUTION TIME :
TIME PAGE / COMMAND CONDITION REMARKS
TERM ,
ADR 000 39 Jz-X
A 100 51 X - Addend (A=0)(RNT)
49 Y- Adder read index+r(RNJ+A#0)
250 39 |Set Adder -X read index+r(RNJ+A#0)
250 41 Set Adder— Y
300 39 Adder-» X
41 Adder -»Y
13 Clr. read index
B 050 101 Req. Storage
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COMMAND TIMING

CODE INSTRUCTION FUNCTION Effective Address
1000=8 Addressing P+A

SEQUENCE / CYCLE(S): r. A#0. Tnd 'a- T
First Pass
EXECUTION TIME :

. PAGE / ‘ - ' ‘
TIME | TERM COMMAND CONDITION REMARKS
R NI
000 39 Z, *X
025 23 X-=F
A 050 13 [Clr. A=0 ' A¥0
9 |Set ADR F#0 (Sweep + Enter)(Protect Fault)
39 [|Clr. X upper
39 |Extend A sign r{RNI)
ADR
A 100 51 X -~ Addend (A=0)(RNT)
49 |y-> Adder read index (r)(RNI+A#6)
250 39 |Set Adder +X (read index +r) (RNI + A #0)

41 Set Adder =Y

300 39 Adder-X
41 Adder-»Y

B 050 101 |Req. Storage IM. OP. (read indpx)(RNTI)

Completion of tinring shown
on page 95,
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COMMAND TIMING

CODE
0111=7

INSTRUCTION

Addressing

FUNCTION Effective Address

(P+1)+(Q)+(00FF)

EXECUTION TIME :

SEQUENCE / CYCLE(S):

T, A=0, ind, q, i

First Pass

: PAGE / ‘
TIME TERM COMMAND CONDITION REMARKS
RNI
000 39 7, =X
025 23 X -»F
A 050 13 Set A=0 A=0
9 |Set ADR F+#0 (Sweep + Enfer)(Protect Fault)
39 |Clr. X upper
ADR
A 100 51 P -Adder RNI(A=0)ADR.
49 +1-» Adder RNI(A=0)ADR.
A 250 37 |Set Adder —»P RNI(A=0)ADR.
41 Set Adder -Y :
300 13 |Set IM. OP. (r)(A=0) (INT) (ind} (i+q) (STA+STQ+SPA+RAO+RTJ
+JMP)(RNT)
37 Adder -P
41 Adder »Y
350 13 |SetDisable Clr. 1 ('A="0‘)(r-+ q) ‘
B 050 101 |Req. Storage IM. OP. (read index)(RKT)
150 9 Clr. RNI
350 13 Clr. Disable Clrr
Wait
41
Rev. A

FORM CA 206




COMMAND TIMING

CODE INSTRUCTION FUNCTION Effective Address
Address
SEQUENCE / CYCLE(S)-
ind, q, i
EXECUTION TIME : 2nd Pass
‘ PAGE / '
TIME TERM COMMAND CONDITION REMARKS
ADR 000 39 |z=-X
A 100 51 X - Addend (A=0)(RNTI)
100 23 |Clr. ind X 5=0(RNINF,,)
250 41 Set Adder -»Y
300 41 Adder -»Y
49 H1- Adder INT
45 |Set XR INT . 1
49 |y -+Adder (INT)(ind)(q)(RNI}A#0)
51 |Q -+Adder (INT)(ind)(9)(R 0)
13 |Set read index ind(i)(RNI+A#0)(INT)
350 23 |Clr. F INT
B 050 101 |Req. Storage IM. OP(read indek)(RNI)
39 |Set Adder »X (ind)(q)(RNI+A#0)+INT
41 |Set Adder -»Y (INT)(ind){q)(RNT}rA#0)
41 Set state»Y INT
100 23 [Clr. q (INT)(ind)(q)(RNTA#0)
100 41 Adder -Y
41 state »Y
300 23 |Clr. i |read index
Wait for reply
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COMMAND TIMING

CODE

INSTRUCTION

Addressing

FUNCTION pfrective Address

SEQUENCE / CYCLE(S):

i=1 (read index is set)

Completion of ti
on page 95,

il

ing shown -

EXECUTION TIME - Last Pass
‘ PAGE /
TIME COMMAND CONDITION REMARKS
TERM .
ADR 000 39 Z—+X
A 100 51 |X- Addend (A=0)(RND) |
49 Y - Adder read index+(r)(RNI+A#0)
250 39 |Set Adder »X read index+(r)(RNT+A#0)
250 41 Set Adder— Y
300 39 Adder -»X
41 Adder -Y
13 Clr. read index
B 050 101 JReq. Storage IM. OP. (read index)(RNTI)
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COMMAND TIMING

CODE
0110=6

INSTRUCTIQN

Addressing

FUNCTION Effective Address
(P+1)+(Q)

EXECUTION TIME :

SEQUENCE /7 CYCLE(S):

T, A=0, ind, q, 1

First Pass

PAGE / ‘
TIME TERM COMMAND CONDITION REMARKS
RNI
000 39 Z —-+X
025 23 X=*F
A 050 13 Set A=0 A=0
9 |Set ADR F+#0 (Sweep + Enﬂer)(Protect Fault)
39 Clr. X upper
ADR
A 100 51 |P-»Adder RNI(A=0)ADR.
49 |+1 -» Adder RNI(A=0)ADR.
A 250 37 Set Adder -P RNI(A=0)ADR.
41 Set Adder -Y
300 é? Set IM, OP. (F)(A=0)(INT)(in (i“'CI)(STA+STQ+SPA+RAO+RTJ
Adder - P FTMP):
41 |Adder -»Y
350 13 |SetDisable Clrr | (A= 0)(r +q)°
B 050 101 |Req. Storage IM, OP, (read index)(®N1)
150 9 Clr. RNI VLo
300 9 Clr. ABR RNI+ROP+STO
350 13 | Clr Diséble Clrr
Wait
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COMMAND TIMING

on page 95

Completion of tinging shown

CODE INSTRUCTION FUNCTION Effective Address
Addressing
SEQUENCE / CYCLE(S): ind=1, q=1, i=0
EXECUTION TIME : 2nd Pass
: PAGE / '
TIME TERM COMMAND COND!TION REMARKS
ADR
000 39 Z>X
A 100 51 X ~» Addend (A=0)(RNI)
100 23 |cir. ind (RNI)(FH)(X15=C)
250 41 Set Adder =Y
300 41 Adder =Y
49 HMH1- Adder INT
45 Set XR INT
49 |Y-» Adder (INT)(ind)(q)(RNIFA#0)
51 |Q--Adder (INT)(ind)(q)(RNTrA#0)
350 23 Clr. F INT
B 050 101 |Req. Storage (IM. OP, )(read ifjdex)(RNI)
39 |Set Adder »X (ind)(q)(RNI+AZ0 - INT
41 |Set Adder »Y INT(1nd)(q)(RNI+ #0)
41 Set state »Y INT
100 23 |Clr. q (INT)(ind)(q)(RNT}-A#0)
100 41 Adder -Y
41 [state »Y
39 |Adder »X
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COMMAND TIMING

CODE
0101=5

INSTRUCTION

Addressing

FUNCTION Effective Address
(P+1)+(00FF)

SEQUENCE 7/ CYCLE(S):

EXECUTION TIME :

r, A=0, ind, q, i

First Pass

TIME F;’.‘SSM’ COMMAND CONDITION REMARKS
RNI
000 39 |z-X
25 23 |X~-F
A 050 13 |Set A=0 A=0
9 |Set ADR F#0 (Sweep + Enjer)(Protect Fault)
39 |Clr. X upper
ADR
A 100 51 P - Adder (A=0)(RNI)(ADR.,
49 |+1 - Adder (A=0)(RNI)(ADR.
A 250 37 |Set Adder -~ P RNI(A=0)(ADR.)
41 |Set Adder~Y
300 13 |set IM. OP, (R)(A=0)(INT)(ind)(i+q)(STA+S TQ+SPATRAO+RTJ
+JMP)
37 |Adder P
41 JAdder—»Y
350 13 [Set Disable Clrr |(A= 0)(q + 1)
B 050 101 JReq. Storage IM. OP. (read index)(RNI)
150 9 |Clr RNI RN
350 13 ClrDisableClrr
Wait
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COMMAND TIMING

CODE

INSTRUCTION

Addressing

FUNCTION Effective Address

SEQUENCE / CYCLE(S):

ind=1, q=0, i=1

EXECUTION TIME : 2nd Pass
TIME PAGE /1 comMAND CONDITION REMARKS
TERM .
ADR
000 39 Z >X
A 100 51 X - Addend (A=0)(RNI)
100 23 |Clr. ind (RNI)(X15=0)(F1“)
250 _ 41 Set Adder ~Y
300 41 Adder - Y
49 +1-> Adder INT
45 |Set XR INT
13 |Set read index ind(i)(RNI+A#0)(INT)
350 23 Clr. F INT
B 050 101 |Req. Storage IM. OP. (read index)(RNI)
41 Set state »Y INT
39 |Set Adder »X ind(q)(RNI+A#0)+INT
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 / CYCLE(S)* i=l (read index is sekt)
Last Pass
EXECUTION TIME :
. PAGE / '
TIME TERM COMMAND CONDITION REMARKS
ADR 00 39 |z-x
A 100 51 X =+ Addend (A=0)(RNTI) 1
49 |Y—~Adder read index+(r)(RNT+A#0)
250 39 |Set Adder—+X read index+(r)(RNI+A#0)
250 41 Set Adder—>Y ’
300 39 JAdder =X
41 Adder—-+Y
13 Clr. read index
B 050 101 |Req. Storage IM. OP. (read index)(RNI)
Completion of tinping shown.
on page 95 :
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COMMAND TIMING

CODE INSTRUCTION FUNCTION  Looo b Address
0100 = 4 Addressing (P+1)
SEQUENCE / CYCLE(S)- |
T, A=0, ind, q, T
EXECUTION TIME First Pass
TIME PAGE / COMMAND CONDITION REMARKS
TERM
RNI
000 39 7 X
025 23 | X~F
A 050 13 | Set A=0 A= 0
9 Set ADR F # 0 (Sweep + Hnter)(Protect Fault)
39 Clr X upper '
ADR
A 100 51 P — Adder (A= 0)(RNI)(ADH. )
49 +1 — Adder (A= 0)(RNI)(ADH.)
A 250 37 | Set Adder —P | (A= 0)(RNI)ADH.)
41 Set Adder —-Y
300 37 | Adder —P
41 | Adder —Y
B 050 101 Req. Storage |IM.OP. (read index)(RNI)
150 9 | Clr. RNI
Wait
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COMMAND TIMING

CODE INSTRUCTION FUNCTION fEffective Address
Addressing

SEQUENCE / CYCLE(S): ind=1, q=0, i=0

EXECUTION TIME : 2nd Pass
TIME ';Aggh{ COMMAND | CONDITION REMARKS
ADR
000 39 |z-x
A 100 51 [X ~Addend {(A=0)(RNI)
23 |Clr. ind X15=0(RNI)( 11)
250 41 |Set Adder =Y
300 41 |adder -v
49 |+1- Adder INT
45 |set xR INT
350 23 |cir. F INT

B 050 101 |Req. Storage (IM, OP, )(read ijdex)(RNI)
39 |Set Adder =X (ind)(q)(RNI+A#O-INT
41 Set state »Y INT

100 39 Adder -X
41 state »Y

Completion of tithing shown on
page 95.
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COMMAND TIMING

CODE INSTRUCTION FUNCTION  Effective Address
0011 = 3 Addressing
(P+1)+(Q)+(00FF)
SEQUENCE / CYCLE(S):
r, A= 0, ind i :
EXECUTION TIME : r, 4=0, ind, g, i First Pass
PAGE /
TIME TERM COMMAND CONDITION REMARKS
RNI
000 39 Z +X
025 23 X +F
A 050 13 Set A= 0 A=0
9 Set ADR F # 0 (Sweep + Hnter)(Protect Fault)
39 Clr. X upper
ADR
A 100 51 P —~ Adder (A= 0)}RNI)}ADH.)
49 | +1 —Adder (A= 0)(RNI)(ADH.)
A 250 37 Set Adder —P | (A= 0)(RNI)(ADR.)
41 Set Adder —-Y
300 13 | SetIM.OP. |(@NA=0)(INT)(infl)(i+q)(STA+STQ+SPA+RAO+RTJ
+JMP
37 Adder - P
41 Adder - Y
350 13 [SetDisable Clr. r| (A= 0)(r + q)
B 050 101 Req. Storage |IM.OP. (read index)(RNI)
150 9 Clr. RNI
300
Wait
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COMMAND TIMING

CODE

INSTRUCTION
Addressing

FUNCTION Effective Address

SEQUENCE /7 CYCLE(S):

r, A=0, ind, q, i

2nd Pass
EXECUTION TIME :
, PAGE / ' -
TIME TERM COMMAND CONDITION REMARKS
ADR
000 39 Z =X
A 100 51 |X-—+Addend (A=0)(RNTI)
250 41 |Set Adder -Y
300 41 |Adder—-Y _
49 |Y ~Adder (INT)(ind)(q)(RNg:A#O)
51 |Q-»Adder (INT)(ind)(q)(RNT}+A#0)
13 Set read index (ind)(i)(RNT+A#0){INT)
B 050 101 |Req. Storage IM., OP, (read index)(RNI)
39 |Set Adder -X (ind)(q)(RNT+A# 0} INT
41 |[Set Adder-»Y (INT)(ind)(q)(RNI-A#0)
100 23 |Clr. q (INT)(ind)(q)(RNT}A#0)
100 39 Adder—+X
41 |Adder—-Y
300 23 Clr. i read index
350 13 Clr. Disable Clr} r F/F
Wait
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COMMAND TIMING

CODE

INSTRUCTION

Addressing

FUNCTION gEffective Address

SEQUENCE / CYCLE(S):

izl (read index is set)

Completion of tinping éihow'n

on page 95,

d index)

EXECUTION TIME : Last Pass
TIME PAGE / COMMAND CONDITION REMARKS
TERM ,
ADR 00 39 |z-X
A 100 51 |xX-Addend (A=0)(RNI)
49 Y -» Adder (r)(RNI+A#0) + (read index)
250 41 |Set Adder—>Y L
250 39 |Set Adder »X (r)(RNI+A#0)(reafl index)
300 39 |Adder-»X
41 |Adder-Y
13 Clr. read index
B 050 101 |Req. Storage IM. OP. (RNI)(req
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COMMAND TIMING

CODE
0010 =2

INSTRUCTION

Addressing

FUNCTION pirective Address

(P+1+(Q)

EXECUTION TIME :

SEQUENCE / CYCLE(S):

r, A=0, ind, q, 1

First Pass

PAGE /

TIME TERM COMMAND CONDITION REMARKS
RNI
000 39 Z X
025 23 X —-F
A 050 13 Set A=0 A=0
9 Set ADR F # 0 (Sweep + Hnter)(Protect Fault)
39 Clr. X upper
ADR
A 100 51 P —~ Adder (RNI)(2:0)(ADR.
49 +1 — Adder (RNI)(/:0)(ADR.
A 250 37 Set Adder —P | (RNI)(/A0)(ADR.
41 Set Adder —-Y
300 13 | Set IM.OP. (RNI)(r)(A= 0)(I¥T)(ind)(i+q)(STA+STQ+SPA+RAO
+RTJ+IJMP)
37 Adder - P
41 Adder -Y
350 13 [Set Disable Clrr | (A= 0)(r + q)
B 050 101 Req. Storage |IM.OP. (read infex)(RNI)
150 9 Clr. RNI
300
350 13 | ClrDisable Clrn
Wait
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COMMAND TIMING

CODE INSTRUCTION FUNCTION fEffective Address
Addressing

SEQUENCE / CYCLE(S): T, A=0, ind, q, 1

2nd Pass
EXECUTION TIME :
\ PAGE / ‘ ‘
TIME TERM COMMAND CONDITION REMARKS
ADR
000 39 |z-X (P+ 1)
A 100 51 |X- Addend (A=0){RNI)
250 41 Set Adder =Y
300 41 |Adder =Y
49 |Y- Adder (INT)(ind)(q) (R NT+A#0)
51 |Q-> Adder (INT)(ind)(q)(RNT}+A#0)
B 050 101 |Blk. Req.
Storage (IM, OP, )(read ifdex)(RNTI)
39 |Set Adder = X (ind)(q)(RNT+A#0)¥ INT
41 |Set Adder =Y (INT)(ind)(q)(RNTrA#0)
100 23 |Clr. g (INT)(ind)(q)(RNTJ-A#0)
100 39 |Adder—+X

41 Adder—-Y

Completion of tinjing shown
on page 95.
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COMMAND TIMING

CODE
0001=1

INSTRUCTION

Addressing

FUNCTION Effective Address
(P+1)+(00FF))

EXECUTION TIME

SEQUENCE 7/ CYCLE(S):

T, A=0, ind, q, i

First Pass

PAGE /

TIME TERM COMMAND CONDITION REMARKS
RNI
000 39 |z -x
025 23 IX-F
1A 050 13 Set A=0 A=0
9 |Set ADR F#0 (Sweep + Eifjter )(Protect Fault)
39 |Clr. X upper
ADR
A 100 51 P - Adder (A=0)(RNI)(ADR)
49 |1 ->Adder (A=0)(RNI)(ADR)
A 250 37 Set Adder -P (A=0)(RNI)(ADR)
41 |Set Adder—Y
300 13 |set IM. OP. (RNI)(r)(A=0){INT)(ind)(i+q)(STA+STQ+SPA+RAO
+RTJ+JMP)
37 Adder-P
41 JAdder-»Y
B 050 101 |Req. Storage IM. OP,. (read index)(RNI)
150 9 Clr. RNI
Wait
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COMMAND TIMING

CODE

INSTRUCTION

Addressing

FUNCTION Effective Address

SEQUENCE / CYCLE(S):

T, A=0, ind, q, i

EXECUTION TIME : 2nd Pass
TIME PAGE / COMMAND CONDITION REMARKS
TERM _

ADR

000 39 |z-xX
A 100 51 |X~ Addend (A=0)(RNT)

250 41 |set Adder »Y

300 41 Adder -+Y _

13 Set read index ind(i)(RNI+A#0)(INT)

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

300 23 |cir. i read index

Wait
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COMMAND TIMING

CODE

INSTRUCTION

Addressing

FUNCTION Effective Address

SEQUENCE /7 CYCLE(S):

i=1 (read index is set)

EXECUTION TIME : Last Pass
. PAGE / : '
TIME TERM COMMAND CONDITION REMARKS
ADR 000 39 |z-Xx
A 100 51 X -»Addend (A=0)(RNT)
49 |Y -~Adder (r)(RNI+A#0)M+regd index
250 39 Set Adder =X (r)(RNI+A#0)+reald index
41 Set Adder—Y
300 39 Adder -+X
41 Adder -Y
13 Clr. read index
B 050 101 |Req. Storage IM. OP. (read index)(RNI)
Completion of tinging shown: '
on page 95.
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COMMAND TIMING

Completion of t

on page 95,

ming shown

CODE INSTRUCTION FUNCTION .
Effective Address
0000 = O Addressing P+1
SEQUENCE / CYCLE(S):
r, A=0, ind, q, 1 :
EXECUTION TIME : r ne 9. 1 First Pass
PAGE /
TIME TERM COMMAND CONDITION REMARKS
RNI
000 39 Z +X
025 23 X —-F
A 050 13 | Set A=0 A=0
9 Set ADR F # 0 (Sweep + Hnter)(Protect Fault)
39 Clr. X upper
ADR
A 100 51 | P —Adder (A0)(RNI)(ADR)
49 +1 —~Adder (/£0)(RNI)(ADR)
A 250 37 Set Adder —P | (/=0)(RNI)(ADR)
41 Set Adder - Y
300 37 Adder —- P
41 Adder —-Y
B 050 101 Req. Storage |IM. OP. (read index)(RNI)
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COMMAND TIMING

CODE
0111=7

INSTRUCTION

Addressing

FUNCTION Effective Address

(A)+H(Q)+(00FF)

EXECUTION TIME :

SEQUENCE / CYCLE(S):

r, ind, q, i, A#0

First Pass

PAGE /

TIME TERM COMMAND CONDITION REMARKS
RNI
000 39 Z +X
025 23 X -=F
A 050 13 |Clr. A=0 A#0
9 |Set ADR F#0 (Sweep + Enfer)(Protect Fault)
39 |Clr. X upper
ADR
A 100 51 X -»Addend (A=0)(RNT)
250 41 Set Adder—-Y
300 41 Adder-Y
B 050 101 |Req. Storage IM. OP. (read index)(RNI)
150 9 Clr. RNI
Wait
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COMMAND TIMING

Wait for reply

CODE INSTRUCTION FUNCTION Effective Address
Addressing
SEQUENCE / CYCLE(S):
ind, q, i
EXECUTION TIME : 2nd Pass
TIME PAGE/ 1 commaND CONDITION REMARKS
TERM .
ADR 00 39 Z =X
A 100 51 X -+ Addend (A=0)(RNT)
100 23 |cir. ind X, £ =0(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)(RNI}-A#0)
51 |Q ~Adder (INT)(ind)(q) (RNIFA#0)
13 |Set read index ind(i)(RNI+A#0)(INT)
350 23 Clr. F INT
B 050 101 |Req. Storage IM, OP, (read index)(RNI)
39 Set Adder -+X (ind)(q)(RNI+A#0)FINT
41 |Set Adder =Y (INT)(ind)(q)(RNTFA#0)
41 |Set state Y INT
100 23 |Clr. q (INT)(ind)(q)(RNI}A#0)
100 41 Adder =Y
41 state =Y
39 Adder -+X
300 23 |[Clr. i read index
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COMMAND TIMING

CODE

INSTRUCTION

Addressing

FUNCTION gffective Address

SEQUENCE / CYCLE(S):

i*1 (read index is set)

EXECUTION TIME : Last Pass
TIME ey | command CONDITION REMARKS
ADR 000 39 |z-»X
A 100 51 [X- Addend (A=0)(RNT)
49 Y- Adder (r)(RNI+A¥0)4real index
250 39 Set Adder -»X (r)(RNT+A#0)+reald index
250 41 Set Adder— Y
300 39 Adder -+X
41 Adder -Y
23 Clr. read index
B 050 101 |Req. Storage IM. OP. (read index)(RNI)
Completion of timing shown
on page 95.
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COMMAND TIMING

CODE
0110=6

INSTRUCTION

Addressing

FUNCTION pffective Address
(A (Q)

EXECUTION TIME :

SEQUENCE / CYCLE(S):

r, ind, q, 1, A#0

First Pass

‘ PAGE / '
TIME TERM COMMAND CONDITlON REMARKS
RNI
000 39 Z -*X
025 23 X—=F
A 050 13 |Clr. A=0 A#0
9 Set ADR F#0 (Sweep + Enfer)(Protect Fault)
39 Clr. X upper
ADR
A 100 51 |X~ Addend (A=0)(RNI)
250 41 Set Adder »+Y
300 41 Adder =Y
B 050 101 JReq. Storage IM. OP, (read index)(RNTI)
150 9 Clr. RNI
Wait
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COMMAND TIMING

CODE INSTRUCTION FUNCTION gffective Address
010125 Addressing (A)+(00FF)
SEQUENCE / CYCLE(S)" — —
(8) r, ind, q, i, A$O
EXECUTION TIME : First Pass
TIME PAGE / COMMAND CONDITION REMARKS
TERM ,
RNI
000 39 |z-x
025 23 IX-F
A 050 13  |Clr. A=0 A#0
9 |Set ADR F#0 (Sweep + Enfer) (Protect Fault)
39 Clr. X upper
ADR
A 100 51 |X -Addend (A=0)(RNT)
250 41 Set Adder -»Y
300 41 |Adder »Y
B 050 101 |Req. Storage IM. OP. (RNI)(redd index)
150 9 |cir. RNI
Wait
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COMMAND TIMING

CODE INSTRUCTION FUNCTIO
N N Effective Address
Addressing
SEQUENCE / CYCLE(S):
ind=1, q=1, i=0
EXECUTION TIME : n 9 ! 2nd Pass
PAGE /
TIME TERM COMMAND CONDITION REMARKS
ADR
000 39 7 ->X
A 100 57 X — Addend (RNI)(A= 0)
100 23 Clr. ind X5 = 0 (RNT)
250 41 Set Adder —Y
300 41 Adder —-Y
49 +1 — Adder INT
45 Set XR INT
49 Y — Adder (INT)(ind)(q)(RN] + A# 0)
51 Q — Adder (INT)(ind)(q)(RNY + A# 0)
350 23 Clr. F INT
B 050 101 Req. Storage |IM. OP. (RNI)(redd index)
39 Set Adder —~X (ind)(g)_gRN_I +AA40+ INT
41 Set Adder —Y |INT (ind)(q)(RNI
41 Set state —-Y INT
100 23 | Clr. q (INT)(ind)(q)(RN]
100 41 Adder —Y
41 state =Y
39 Adder —-X
Completion of tjming shown
on page 95.
65
Rev. C

FORM CA 206




COMMAND TIMING

CODE

INSTRUCTION

Addressing

FUNCTION pffective Address

SEQUENCE 7/ CYCLE(S):

ind=1, q=0, i=1

EXECUTION TIME : 2nd Pass
TIME PAGE / COMMAND CONDITION REMARKS
TERM .
ADR
000 39 |z—-x
A 100 51 [X-Addend (A=0)(RNTI)
100 23 |clr. ind x15=0(RNI)(?)
250 41 Set Adder —»Y
300 41 |Adder ~»Y
49 H1- Adder INT
45 [Set XR INT 1
13 |Set read index ind(i)(RNI+A#0)(INT)
350 23 |[Clr. F INT
B 050 101 |Req. Storage IM. OP, (RNI)(redqd index)
41 |Set state »Y INT ,
39 |Set Adder ~»X ind(q)(RNI+A#0)+INT
100 41 |state =Y
39 IAdder -»X
300 23 [Clr. i read index
Wait
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COMMAND TIMING

CODE

INSTRUCTION

Addressing

FUNCTION gffective Address

SEQUENCE / CYCLE(S):

i=1 (read index is set)

EXECUTION TIME Last Pass
TIME PAGE/ | coMMAND CONDITION REMARKS
TERM .
ADR 000 39 |z-X
A 100 51 |X- Addend (A=0)(RNT)
49 Y ~ Adder (r)(RNI+A#0)+reald index
250 39 Set Adder -X . |(r)(RNI+A#0)+reaH index
250 41 Set Adder > Y
300 39 Adder =X
41 Adder -»Y
13 Clr. read index
B 050 101 JReq. Storage IM. OP. (RNI)(reqd index)

Completion of timjing shown

on page 95,
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LIVIHINGY

CODE INSTRUCTION = FUNCTION  Effective Address
0100=4 Addressing
(A)
SEQUENCE / CYCLE(S): _ _
r, ind, q, i, A#0
EXECUTION TIME : First Pass
‘ PAGE / ‘
TIME TERM COMMAND CONDITION REMARKS
RNI
000 39 Z =X
025 23 X -+F
A 050 13 |Clr. A=0 A#0
9 |Set ADR F#0 (Sweep + Enjer)(Protect Fault)
39 Clr. X upper
ADR
A 100 51 |X -»Addend (A=0)(RNT)
250 41 Set Adder -»Y
300 41 Adder -»Y
B 050 101 Req. Storage IM. OP. (RN I)(redd index)
150 9 Clr. RNI
Wait
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COMMAND TIMING

CODE INSTRUCTION FUNCTION  Effective Address
Addressing
SEQUENCE / CYCLE(S): ind=1, q=0, i=0
EXECUTION TIME : 2nd Pass
TIME PAGE / COMMAND CONDITION REMARKS
TERM
ADR
000 39 |z—-x
A 100 51 |X -Addend (A=0)(RNI) __
23 |Clr. ind X 5=0(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 JReq. Storage IM. OP. (RNI)(redd index)
39 |Set Adder -»X (ind)(Q(RNT+A#0)F INT
41 Set state -»Y INT
100 39 |adder -»X
41 state »Y

Completion of timing shown

on page 95,
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COMMAND TIMING

CODE
0011=3

INSTRUCTION

Addressing

FUNCTION Effective Address

A+(Q)+(00FF)

SEQUENCE /7 CYCLE(S):

EXECUTION TIME :

r, ind, q, i, A#0

First Pass

PAGE /

TIME TERM COMMAND CONDITION REMARKS
RNI
000 39 |z -X
025 23 IXSF
A 050 13  |Clr. A=0 A#0
9 |Set ADR F#0 (Sweep + Enfer) (Protect Fault)
39 |Clr. X upper
ADR
A 100 51 |X -»Addend (A=0)(RNI)
250 41 |Set Adder—~Y
300 41 Adder~+Y .
49 |Y—- Adder (INT)(ind)(q)(RNI}A#0)
51 |Q— Adder (INT)(ind)(q)(RNI}A£0)
13 Set read index (ind)(i)(RNI+A#0){INT)
B 050 101 |Req. Storage IM, OP, (read index)(RNI)
39 |Set Adder =X (ind)(q)(RNT+A#0)INT
41 |Set Adder~-Y (INT)(ind)(q)(RNT}A#0)
100 23 |Clr. q (INT)(ind)(q) (RN}A#0)
100 39 Adder X
41 |Adder -»Y
150 9 |Clr. RNI
300 23 Clr. 1 read index
Wait
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COMMAND TIMING

Completion of tinjing shown

on page 95,

d index)

CODE INSTRUCTION FUNCTION FEffective Address
Addressing
SEQUENCE / CYCLE(S):
i =1 (read index is set)
EXECUTION TIME : Last Pass
TIME PTASEN{ COMMAND CONDITION REMARKS
ADR 000 39 |z-X
A 100 51 X - Addend (A=0)(RNT)
49 |y »Adder (r)(RNI+A#0)
250 39 |Set Adder -X (r)(RNI+A#0)
250 41 |Set Adder—Y
300 39 |Adder »X
41 |Adder »Y
13 Clr. read index
B 050 101 |Req. Storage IM. OP. (RNI)(red
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COMMAND TIMING

CODE INSTRUCTION FUNCTION  pffective Address
= Addressing
0010=2
1 AHQ)
SEQUENCE / CYCLE(S): T Tnd @ I af0
EXECUTION TIME : First Pass
PAGE / -
TIME TERM COMMAND CONDITION REMARKS
RNI
000 39 |z-Xx
025 23 X —=F
A 050 13  |Clr. A=0 A¥$0
9 Set ADR F#0 (Sweep + Enjer)(Protect Fault)
39 Clr. X upper
ADR
A 100 51 |X-Addend (A=0)(RNI)
250 41 Set Adder—+Y
300 41 |Adder-Y '
49 |Y-Adder (INT)(ind)(q)(RNI}FA#0)
51 |Q-Adder (INT)(ind)(q)(RNI}+A#0)
B 050 101 |Req. Storage IM. OP. (RNI)(redd index)
41 |Set Adder—»X (ind)(q)(RN+A#0)FINT
41 |Set Adder—»Y (INT)(ind)(q) (RNT}-A#0)
100 23 |Clr. gq (INT)(ind)(q)(RNI}FA#0)
100 39 Adder +X
41 Adder-Y
|Completion of tinjing shown
on page 95,
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COMMAND TIMING

CODE
0001=1

INSTRUCTION

Addressing

FUNCTION Effective Address

A+(00FF)

EXECUTION TIME :

SEQUENCE / CYCLE(S):

First Pass

TIME PAGE/ 1 comMAND CONDITION REMARKS
TERM ‘
RNI
000 39 Z -+X
025 23 X -F
A 050 13 |Clr. A=0 A%0
9 Set ADR F#0 (Sweep + Enfer)(Protect Fault)
39 Clr. X upper
ADR
A 100 51 X = Addend r(A=0)(RNI)
250 41 Set Adder -Y
300 41 Adder »Y - 1
13 Set read index ind(i)(RNI+A#0)(INT)
B 050 101 |Req. Storage IM. OP. (RNI)(redd index)
150 9 Clr. RNI
300 23 Clr. 1 read index
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COMMAND TIMING

CODE

INSTRUCTION

Addressing

FUNCTION pffective Address

SEQUENCE /7 CYCLE(S):

i=1 (read index is set)

EXECUTION TIME : Last Pass
TIME PAGE / COMMAND CONDITION REMARKS
TERM _
ADR 000 39 Z-+X
A 100 51 X ~-»Addend (A=0)(RNT) ;
49 Y - Adder (r)(RNI+A#0)+redd index
250 39 Set Adder »X (r)(RNI+A#0)+redd 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)(red4d index)
Completion of tinhng shown
on page 95,
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COMMAND TIMING

Completion of tin
on page 95

hing shown

CODE INSTRUCTION FUNCTION Effective Address
0000=0 Addressing A
SEQUENCE / CYCLE(S): -
r, ind, q, i, A#¥0
EXECUTION TIME : First Pass
TIME ol COMMAND CONDITION REMARKS
RNI
000 39 Z=X
23 X-F
A 050 13 Clr. A=0 A#0
9 Set ADR F#0 (Sweep + Efter)(Protect Fault)
39 Clr. X upper
ADR
A 100 51 X = Addend (A=0)(RNI)
250 41 Set Adder-+Y
300 41 Adder =Y
B 050 101 Req. Storage IM.OP.(RNI)(rdad index)
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COMMAND TIMING

CODE
SLS - 00

INSTRUCTION
Selective Stop

FUNCTION
Stop Computer If Switch is Up.

SEQUENCE / CYCLE(S):

REG
EXECUTION TIME
PAGE /
TIME TERM COMMAND CONDITION REMARKS
RNI
000 39 Z —+X
025 23 X —+F
A 050 9 Set REG F=0
39 Clr X upper
REG
A 300 51 P —~Adder Shift cycle
49 +1 — Adder KShift cycle) (Blk + 1)
B 050 101 Req. Storage
41 Set Adder - Y | EXI+SPB+CPB+INT >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
150 9 Set RNI EXT+SPB+CPB+ iﬁT
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

actual transfer.

CODE INSTRUCTION FUNCTION
Skips - 01 Skip Skip next instruction on condition.
SEQUENCE / CYCLE(S):
REG
EXECUTION TIME :
PAGE /
TIME TERM COMMAND CONDITION REMARKS
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+OU T+ENQ
(lower 4 bits)
51 P — Adder Skip+INP+OUT
150 43 Set Skip FF Skip condition mpt
250 37 Set Adder —P | (INP+OUT)(rejedt)+Skip F.F.
300 37 Adder - P S
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+INT ~ Update Address for
next RNI
100 37 Adder - P
41 Adder —-Y
150 9 Set RNI SPB+CPB+EXI+INT
300 9 Clr. REG
Note:

Set Adder — P indicates
setting A control FF.

Adder — P indicates
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COMMAND TIMING

CODE INSTRUCTION FUNCTION
INP-02 Input to A Input, Output A
OuT-03 Output from A ‘
SEQUENCE 7/ CYCLE(S):
REG
EXECUTION TIME :
PAGE /
TIME TERM COMMAND CONDITION REMARKS
RNI
000 39 Z X
025 23 X —-F
A 050 9 Set REG F=0
39 Clr. X upper
39 Extend sign (REG)(Skip(EXIH(r)(ADR)
REG
A 100 49 X —~ Augend Skip+INQ+INP+OUT+ENQ
51 P — Adder Skip+INP+OUT
200 Wait for reply
or reject
19 Set Blk+ 1 Internal Reject
250 37 Set Adder — P |[(INP+OUT)rejecttSkip FF REJECT sends
31 Set I/O —A (INP)(reject) P+A —P
300 37 Adder - P
31 I/0—-A 3
51 P —~ Adder Shift cycle
49 +1 — Adder [(Shift cycle) (Blk 4 1)
B 050 101 Req. Storage
41 Set Adder —-Y |SPB+CPB+EXH+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+EXT+INT
300 9 Clr. REG
Wait
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COMMAND TIMING

CODE INSTRUCTION FUNCTION
EIN-04 Inhibit or Inhibit or Enable Interrupt
IIN-05 Enable Interrupt
SEQUENCE / CYCLE(S):
EXECUTION TIME REG
PAGE /
TIME TERM COMMAND CONDITION REMARKS
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| IIN
A 300 51 P —~ Adder Shift cycle
49 | +1 —Adder Shift cycle (BTk ¥ 1)
B 050 101 Req. Storage
37 Set Adder - P | EXI+SPB+CPB+INT ¢ Update Address for
41 Set Adder - Y | EXT+SPB+CPB next RNI
100 41 Adder - Y
' 37 Adder - P J
150 9 Set RNI SPB+CPB+EXI+INT
250 69 Set Enable INT | EIN+EXI
300 9 Clr. REG
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COMMAND TIMING

CODE INSTRUCTION FUNCTION
SPB-06 Set or Modify Bit 17 of word in Address (Q)
CPB-07 Clear Program Protgct
SEQUENCE / CYCLE(S):
REG
EXECUTION TIME Page 1 of 2
PAGE /
TIME TERM COMMAND CONDITION REMARKS
RNI
000 39 zZ —+X
025 23 X —-F
A 050 9 Set REG F=0
39 Clr X Upper
REG
A 100 51 Q —Adder INQ+CPB+SPB+I R(XO4)
250 41 Set Adder — Y [|Shift+tEXI+SPB+(dPB
300 41 Adder -Y
51 P — Adder Shift eycle
49 +1 —~Adder Shift cycle (BIk+# 1)
B 050 101 Req . Storage
101 Set Write Prot. |
FF (SPB+CPB)(IM., P+RNI+read index)(INT)
150 9 Set ROP (SPB+CPB+EXI){INT)
9 Clr. RNI
300 9 Clr. REG
Wait
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COMMAND TIMING

CODE INSTRUCTION FUNCTION / o
SPB-06 Set or |
CPB-07 Clear Program Protegt
MR
SEQUENCE / CYCLE(S):
ROP
EXECUTION TIME : Page 2 of 2
" TIME PTASS,{ COMMAND CONDITION REMARKS
. w————um _ ]
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 o
37 Set Adder =P RAO
41 Set Adder =Y RAO < Update Addresses fo}
next RNI
100 37 Adder =P
41 Adder =Y
150 9 Set RNI RAO -
300 9 Clr. ROP RNI+STO
Wait
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COMMAND TIMING

CODE

IR-08

INSTRUCTION

Inter-Register

FUNCTION

Transfer and Modify data between registers.

SEQUENCE / CYCLE(S):

REG
EXECUTION TIME :
PAGE /
TIME TERM COMMAND CONDITION REMARKS
RNI
000 39 Z —+X
025 23 X -F
A 050 9 Set REG F=0
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+IR(X04)
51 Mask — Adder |IR(X03)
A 250 31 Set Adder — A | ENA+INA+IR(X0%)
33 Set Adder - Q | ENQ+IR(X01)+INR
71 Set Adder —
Mask IR(X00)
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 cycle
49 +1 — Adder Shift cycle (Blkt{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+EXT+INT
300 9 Clr. REG
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COMMAND TIMING

CODE INSTRUCTION FUNCTION
INA-09 Increase A A+ AW/E -A
SEQUENCE / CYCLE(S):
REG
EXECUTION TIME :
TIME Ffr“gg”{ COMMAND CONDITION REMARKS
RNI
000 39 Z =X
025 23 X - F
A 050 9 Set REG F=0
39 Clr. X upper
Extend sign (REG)Skip)+EXT)+(RNI)(ADR)
REG
A 100 51 X = Addend Shift=ENA+INA}EXI
49 A - Adder INA+IR(X05) A + A = Adder
250 31 Set Adder = A INA+ENA+IR(XP2) A+A-A
300 31 Adder = A , -
51 P - Adder Shift cycle
49 +1 = Adder Shift cycle (Blk|+ 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+EXI4INT
300 9 Clr. REG
Wait

83
Rev. A

FORM CA 206




COMMAND TIMING

CODE INSTRUCTION FUNCTION
ENA-0A Enter A A to A
SEQUENCE / CYCLE(S):
REG
EXECUTION TIME
, PAGE /
TIME TERM COMMAND CONDITION REMARKS
RNI
000 39 Z +X
025 23 X =F
A 050 9 Set REG F=0
39 Clr. X upper -—
Extend sign (REG)(Skip)(EXI[)}+(RNI)(ADR)
REG
A 100 51 X =+ Addend Shift+t ENA+INAFEXI +A - Adder
A 250 31 Set Adder - A ENA+INA+IR(XP2): tA - A
300 31 Adder - A
51 P - Adder (Shift cycle)
49 +1 - Adder (Shift cycle) (Bl + 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
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COMMAND TIMING

Wait for reply

CODE INSTRUCTION FUNCTION
NOP-0B NOP Inst. Does nothing,
SEQUENCE / CYCLE(S):
Q (S) REG
EXECUTION TIME :
: PAGE / ‘
TIME TERM COMMAND CONDITION REMARKS
RNI
000 39 Z =X
025 23 X = F
050 9 Set REG F=0
39 Clr., X upper
REG
A 100
A 300 51 P -» Adder Shift cycle B
49 +1 - Adder Shift cycle (B1{ + 1)
B 050 | 101 Req. Storage
37 Set Adder =P SPB+CPB+EXI Update Address for
41 Set Adder =Y SPB+CPB+EXI{YINT next RNI
100 37 Adder =P
41 Adder =Y -
150 9 Set RNI SPB+CPB+EXI{INT
300 9 Clr. REG
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COMMAND TIMING

CODE INSTRUCTION FUNCTION ;
ENQ-6C Enter Q Ato Q
SEQUENCE /7 CYCLE(S):
REG
EXECUTION TIME
, PAGE / ‘
TIME TERM COMMAND CONDITION REMARKS
RNI
000 39 Z =X
025 23 X =-=F
050 39 Clr. X upper F=0
9 Set REG i
39 Extend sign (REG)(Skip(EXJ[)+(RNI)(ADR)
REG
A 100 49 X =» Augend Skip+INQ+INP+PUT+ENQ® A - Adder
250 | 33 Set Adder = Q | INQHIR(X01+ENQ A -Q
300 33 Adder - Q ~
51 P - Adder Shift cycle
49 +1 - Adder Shift cycle (BIk | 1)
B 050 J101 Req. Storage
37 Set Adder =P SPB+CPB+EXI g Update Address for
41 Set Adder - Y SPB+CPB+EXIH4INT next RNI
100 37 Adder - P
41 Adder =Y -
150 9 Set RNI SPB+CPB+EXIHINT
300 9 Clr. REG
Wait
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COMMAND TIMING

CODE INSTRUCTION FUNCTION
INQ-06D Increase Q A +QtoQ
SEQUENCE / CYCLE(S):
Q (S) REG
EXECUTION TIME
TIME oen | commanp CONDITION REMARKS
RNI
000 39 Z =X
025 23 X =-F
A 050 9 Set REG F=0
39 Clr. X upper 1
Extend sign (REG)(Skip (EXII+(RNI)}(ADR)
REG
A 100 49 Set X =~ Augend SkipTINQ+INP+PUT+ENQ
51 Q@ - Adder INQ+CPB+SPB4IR(X04)
X = Augend A +  —Adder
250 33 Set Adder - Q INQHIR(X01HENQ A +Q=-Q
300 33 Adder = Q ~
51 P - Adder (Shift cycle)
49 +1 - Adder (Shift cycle)(Blk+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+EXI4INT
300 9 Clr. REG
Wait
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COMMAND TIMING

CODE
. EXI-OE

INSTRUCTION
Exit Interrupt

Clr,

FUNCTION

Transfer control to (100
[ sets overflow

16 + /), Enables INT,

SEQUENCE 7/ CYCLE(S):

REG -
EXECUTION TIME : Page 1 of 2
TIME PAGE /1 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+ENA+INA+EXI
250 41 Set Adder —-Y |Shift+SPB+CPB+EXI 100+ A =Y
300 41 Adder - Y Delta defines the
51 P —~ Adder Shift cycle interrupt state from
49 | +1 — Adder Shift cycle (BIkH 1) which the exit is
taken,
B 050 101 Req. Storage
150 9 Set ROP (SPB+CPB+EXI){INT)
250 69 |Set Enable INT 1J EIN+EXI
300 9 Clr. REG
Walit
88
Rev. A

‘ORM CA 206




COMMAND TIMING

CODE INSTRUCTION FUNCTION
EXI-0E Exit Interrupt
SEQUENCE /7 CYCLE(S):
ROP
EXECUTION TIME : Page 2 of 2
TIME PAGE/ | 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=1)+EXFI
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 Clr. ROP RNI+STO
Wait
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COMMAND TIMING

CODE INSTRUCTION FUNCTION
OF Shifts
SEQUENCE 7/ CYCLE(S):
REG A
EXECUTION TIME : Page 1 of 5
: PAGE /
TIME TERM COMMAND CONDITION REMARKS
RNI
000 39 Z =X
025 23 X ->F
A 050 9 Set REG F=0
39 Clr. X upper (Sweep)(ENTEH)
39 | Extend sign (REG)(Skip)(EXf)+(RNI)ADR)(r)
REG
A 100 51 X = Addend Shift+tENA+INA}EXI
250 73 Set Shift cycle Lower 5 bits off X #0
250 41 Set Adder =Y Shift+tEXI+SPB4CPB
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+Q) _ Disables Adder while shifting.
51 P - Adder Shift cycle ]»Not used unless X, _o,=0.
49 +1 - Adder hift cycle (Blkt1)
325 47 Set Shift Left (Shift cycle)(LeFt)
47 Set Shift Right | (Shift cycle)(Ritiht)
350 41 Set decr. Y (Y 0-0a70)(Shif
11 Set Early B
cycle (ROP)(MUI+DVIHShift cycle) X00-04"9
11 Set Early C
cycle (ROP)MUI+DVI)+Shift cycle XOO—O4#O
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 Y are decremented.
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COMMAND TIMING

CODE INSTRUCTION FUNCTION
A Shifts
SEQUENCE 7/ CYCLE(S):
REG C
EXECUTION TIME Page 2 of 5
TIME PAGE/ | 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)(Shift)
73 Clr. Shift cyclel Y o 4, = 0( )
41 Set decr. Y Y00-04 # 0 (QAD
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)(Shift)
41 Set decr. Y Y00-04 #0
73 Clr. Shift cycle] Y;q g4 =0
300 31 Adder - A _ (A) = original quantity
49 A - Adder Shift cycle (Q) (A) shifted twice.
7 Y Set HOO Shift cycle=SC-2 - Stay in C cycle until
7 Set HO6 Shift cycle=SC 2 - Y =
51 | P —Adder Shiftoucle cycle 00-04 ~
- Start updating Address
49 +1 -~ Adder Shift cycle for next RNI
45 Clr. L.P. Shift cycle
43 Decr. Y
325 47 Clr. Shift Right] HO06
47 Clr. Shift Left HO06
000 11 Set B cycle Allows storage to be
cycled for RNI - go
to page 97.

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

CODE INSTRUCTION FUNCTION
Q Shifts
SEQUENCE / CYCLE(S):
REG C
EXECUTION TIME : | Page 3 of 5
. PAGE / | ~
TIME TERM CQMMAND CONDITION REMARKS
00 41 Decrementer =}Y
REG
c 050 | 33 | SetAdder -Q | (Q - Adder)(Shit)
73 Clr. Shift cycle Y00-04 = 0 (QAl
41 Set decr. Y YOO-O4 # 0 (QAD
100 33 Adder »Q (Div Step)+(EAR)
43 decr. Y ___
51 Q - Adder (Shift cycle)(A)
%250 33 Set Adder - Q (Q - Adder)(Shilft)
41 Set decr. Y Y00-04 7 O
73 Clr. Shift cycle] Yg,_ g, =0
300 33 Adder - Q ;
51 Q = Adder Shift cycle (Q) |
7 Set HOO Shift cycle=SC :2..
7 HO6 Shift cycle=SC 2
51 P -» Adder Shift cycle
49 +1 = Adder Shift cycle .
45 Clr. L.P. Shift cycle
325 47 Clr. Shift Righy HO06
47 Clr. Shift Left HO06
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 / CYCLE(S):
Page 4 of 5
EXECUTION TIME :
TIME e | commano | conoiTioN REMARKS
41 Decrementer = |Y
REG
C 050 33 Set Adder - Q (Q - Adder )(Shift) Q is always shifted
first, then A
100 33 | Adder - Q .
57 | Set Bit Bucket | (divide step)&BCO)(LS)*'(Bl 5)(LS)]
49 A = Adder Shift cycle (A
51 Clr. Q - Adder
125 57 Set Long Shift (ROP)(MUI+DVIHQA Shift
%250 31 |Set Adder =A | (A - Adder)(Shif})
41 | Set decr. Y Yo0-047 0
73 Clr. Shift cycle Y00—04 =0
300 31 Adder - A
51 Q -~ Adder Shift cycle (Q)
7 Set HOO Shift cycle
7 Set HO6 Shift cycle
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
417 Clr. Shift Left

000 11 Set B cycle

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

93
Rev. A

FORM CA 206



COMMAND TIMING

CODE INSTRUCTION FUNCTION
Shifts
SEQUENCE / CYCLE(S):
REG
EXECUTION TIME Page 5 of 5
TIME ‘;.AEGSNf COMMAND | conpiTiON REMARKS
REG
B 050 101 Req. Storage
41 Set Adder =Y SPB+CPBYEXIHINT
37 Set Adder =P SPB+CPB+EXI Update Address for
next RNI
100 41 Adder =Y
37 Adder =P
150 9 Set RNI SPBF¥CPBFEXITINT
300 9 Clr. REG

Wait for storage
resume
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COMMAND TIMING

CODE INSTRUCTION FUNCTION
Any Addressing
Inst,

SEQUENCE / CYCLE(S):

Last of Addressing Sequence
EXECUTION TIME :

PAGE / '
TIME TERM COMMAND CONDITION REMARKS
ADR
050 101 Req. Storage
B 100 49 Y - Adder Jump
49 | A~ Adder STA#SPA+MU&PVI
51 Q — Adder STQ
51 P > Adder INT+RTJ
49 X - Augend (INT)(A=0)
49 +1 - Adder RTJ
45 Set XR EOR+(ADR)(SRIPD+ROP(SRD) (MUI+DVI)
150 9 | Clear/Set RNI | (End ADR) (JMH End ADR = (i)(ind (read index) (IN)
9 Set ROP (End ADR)(STA4 (IM, OP. ){Disable Clr. r.)
STQ+JMP+RTJH +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 RNEROP+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 7/ CYCLE(S):
ADR/RNI
EXECUTION TIME :
, PAGE / '
TIME TERM COMMAND CONDITION REMARKS
ADR
B 050 101 Req. Storage
B 100 49 Y -» Adder Jump Y contains effective Address
upon completion of Addressing
150 9 Set RNI (End ADRXJMP)
RNI
B 250 37 Set Adder =P | (JMP)(RNI)
B 300 37 Adder - P effective Address in P
9 Clr. ADR RNI+ROP+STO
Wait
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COMMAND TIMING

CODE INSTRUCTION FUNCTION
MUI-2 Multiply (E.A.) times A - QA
SEQUENCE / CYCLE(S):
EXECUTION TIME : RO Page 1 of 4
TIME Poem | commano CONDITION REMARKS
ADR
B 050 73 Set SRII MUI(A neg)
+DVI(Q neg)
101 Req. Storage
B 100 49 | A = Adder MUI+DVI+SPA+{TA
45 | set xR (MUFDVI)SRII Comp. (A) if neg.
B 150 9 | set rOP (End ADR)STA4STQISPATRTJ+IMP)
ROP
B 250 31 | Set Adder ~A | (MUI+DVI)NROPY
300 31 Adder - A
9 |cir. ADR RNI+ROP+STO
Wait
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COMMAND TIMING

INSTRUCTION

CODE FUNCTION
MUI-2 Multiply
SEQUENCE / CYCLE(S)-
Page 2 of 4
EXECUTION TIME :
, PAGE / ‘
TIME TERM COMMAND CONDITION REMARKS
ROP
000 39 Z =X
A 050 41 Set 10, =Y MUI+DVI Shift count -Y
100 4 [0, -7 1 Complement (E.A.) if
- negative. Initial signs
Zé get }‘ggdend gﬁg%ﬁ}&)gzo)ﬁ%) 1 of multiplier (A) and
(M os)+SUgB » multiplicand (M) used in
b determining final sign.
73 SR2 -SRI M Pos
73 SR2 -SRI M Neg N
150 73 Set MB MUI(A00=1) Inspect bit 00 1st time only
A 250 29 Set Adder - X RAQO+SUB+MUTHPVI
Set decr. Y 1\/1U1(‘YO0_04 #0
33 |cir. Q (MUT)
A 300 39 | Adder »X
41 decr. Y (Y) = 10,6
51 | Q ~Adder MUI+DVI (Q) =0-0
49 X - Augend ((MUI)MB = 1)+EXI (X) = multiplicand
45 Clr. XR
A 325 47 Set Shift Right MUI
350 11 Set Early C ,
cycle (ROP)(MUI+DVI}t+Shift cycle
C 000 11 Set C cycle Early C set
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COMMAND TIMING

CODE INSTRUCTION FUNCTION
MUI-2 Multiply
SEQUENCE / CYCLE(S):
EXECUTION TIME : Page 3 of 4
PAGE /
TIME TERM COMMAND CONDITION REMARKS
ROP
C 050 33 Set Adder - Q | MUI+DVI
73 | Set Mult. step | MUK(Y,_g4 # O)
73 Clr. Mult. step|(Yyq_g, =
100 33 Adder - Q
49 A - Adder MUI+divide step
45 Set L. P. MUI+DVI - N R ‘
51 Sh1ft+Mu1t step|= SC1 Use Short cycle
51 Shift+Mult. step|= SC1 Use full cycle
150 31 Set Adder - A | MUI+divide step
200 31 Adder — A
51 Q — Adder MUI+DVI
49 Clr.A — Adder | MUI+DVI
45 Set XR Use XR if ans. is to be neg.
45 Clr. L.P. (MUI(SR.I)+DVI(\100_04 = 0)(SRII))
225 47 IClr Right Shift FF}(MUI) Use LP if ans. is to be pos.
*250 31 Set Adder — A | Mult. ste
33 Set Adder —Q | MUI(Mult. step)[+DVI final pass only
41 Set decr. Y Y00-04 #0
73 Set Mult. bit A01 =1 Inspect bit 01 before (A) shifted
ROP
C 300 31 Adder - A Adder — A set
33 Adder - Q Adder —Q set
41 decr. Y Decrease Y FF get
49 X — Augend divide stept(Mulk. step)(MB = 1)
45 Clr. L.P. hift cycle
51 Q — Adder "divide step+Mulfl step
51 P —~ Adder (Shift cycle)
49 +1 — Adder +DVI(divide steg; Start updating Address
+MUI(Mult. ste for RNI on last pass.
73 Mult. step repeat C cycle
73 Mult. step
350 11 Set Early B Mult. step
11 Clear Early C | Mult. step
B 000 11 Set B cycle Early B set
11 Clear C cycle | Early C clear
*Durin %rt Cg 1 250
occur 1
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COMMAND TIMING

CODE INSTRUCTION FUNCTION
MUI-2 Multiply
SEQUENCE / CYCLE(S):
ROP
EXECUTION TIME : Page 4 of 4
TIME PAGE/ | comMAND CONDITION REMARKS
TERM ,
ROP
B 050 101 Req. Storage =
37 Set Adder - P RAO
41 Set Adder =»Y RAO Update Address for
next RNI
100 37 Adder - P
41 Adder =Y
- 49 A = Adder ADD+AND+EORFMUI+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 MUIF+DVI
300 31 Adder - A
9 Clr. ROP RNI+STO
Wait for reply
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COMMAND TIMING

Wait for reply

CODE INSTRUCTION FUNCTION
DVI-3 Divide QA divided by (E.A.) to A remainder to Q
~ SEQUENCE / C :
Q / CYCLE(S) ROP
EXECUTION TIME : Page 1 of 4
: PAGE /
TIME TERM COMMAND CONDIT'ON REMARKS
ADR
B 050 101 Req. Storage
73 Set SR2 MUI(A neg)+DV‘(Q neg) record initial sign of
dividend
B 100 49 A - Adder MUI+DVI+SPA+3TA Comp. (A) if dividend
) is neg.
45 Set XR (MUI+DVI)SR2 -
150 9 Set ROP (End ADR)STA{STQ+SPA+RTJ+JMP)
ROP
B 250 31 Set Adder =~ A MUI+DVI
300 31 Adder ~A
9 Clr. ADR RNI+tROP+STO
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COMMAND TIMING

CODE INSTRUCTION FUNCTION
DVI-3 Divide
SEQUENCE / CYCLE(S):
Page 2 of 4
EXECUTION TIME :
4 PAGE / '
TIME TERM COMMAND CONDITION REMARKS
ROP
000 39 Z-+X Storage resume
A 050 41 Set 10,6 =Y MUI+DVI DVI shift count =Y
100 41 101 6~ Y
51 X -» Addend
45 Set XR (MUI)(M neg)+DVI(M pos)+SUB
73 SR2 - SR1 M pos Complement
73 SR2 —SR1 M neg divisor (X) if
: positive.
A 250 39 Set Adder =X RAO+SUB+MUIHDVI
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 + S
11 Clear Early AFJP}(ROP)(MUI DV|)H+Shift cycle
C 000 11 Set C cycle FF | Early C set
11 Clr. A cycle FF| Early A clr.
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COMMAND TIMING

CODE INSTRUCTION FUNCTION
DVI-3 Divide
SEQUENCE / CYCLE(S):
Page 3 of 4
EXECUTION TIME :
TIME PAGE/ 1 commaND CONDITION REMARKS
TERM
ROP
C 050 33 Set Adder - Q MUI+DVI Complement (Q) if dividend neg.
100 33 Adder - Q No EAB+divide ptep .
57 Set bit bucket No EAB(divide ptep)+DIV. step)(LS)(Bit 00)
49 A - Adder MUI+divide step Not used 1st time
45 Set L.P, MUI+DVI
125 47 Set Shift Left DVI
57 Set Long Shift MUI+DVI+Shift QA enables bit bucket -~ Bit 00 of A
ROP
C 050 31 Set Adder = A MUI+*divide step Not used 1st time
200 73 Set divide step | DVI(Y 4 o, # 0]
73 Clr. divide step DVI(YOO_04 = 0]
200 31 Adder - A (Adder = A FF $et)
51 Q -+ Adder MUI+DVI
49 Clr., A - Adder | MUI+DVI
45 Set XR -
45 | cir. L.P. MULSRI+DVI(Y,,_o4 = 0)(SR2)
225 47 Clr. Shift Left DVI(YOO—04 = 04
57 Clr. Long Shift disconnects bit bucket from
Bit 00, enables A15 - Bit 00.
250 33 Set Adder - Q MUI(Mult. step HDVI
41 Set decr. Y Yo0-04 7 ©
275 57 Set overflow (DVI)(divide ste ?)(A neg)
300 45 Clr. L.P. Shift cycle
300 33 Adder - Q
41 Decr. Y
51 Q - Adder divide step+Mulf. step
49 X -» Augend divide steptMulf. step (MB = 1)
51 P - Adder (Shift cycle) .
49 +1 = Adder H—S—Y—ivi < 'step) start updating Address
(divide ster for next RNI
(Mult, step)
325 T 47 Clr. Shift Left DVI
73 divide step repeat C cycle
73 r—————-—- divide step
350 11 Set Early B
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COMMAND TIMING

CODE INSTRUCTION FUNCTION
DVI-3 Divide
SEQUENCE / CYCLE(S):
Page 4 of 4
EXECUTION TIME :
TIME PeEn | commano CONDITION REMARKS
B 050 101 Req. Storage “{
37 Set Adder =P RAO !
41 Set Adder =Y RAO 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)SR1 correct final sign
150 9 Set RNI RAO
250 31 | Set Adder ~A | MUM+DVI
300 31 Adder ~ A
9 Clr. ROP" RNI+STO
Wait for reply
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COMMAND TIMING

CODE INSTRUCTION FUNCTION
STQ-4 Store Q Q-(E.A.)
SEQUENCE / CYCLE(S):
STO
EXECUTION TIME
' PAGE / '
TIME TERM COMMAND CONDITION REMARKS
ADR
050 101 Req.-Storage
100 51 Q - Adder STQ
150 9 Set STO INT+(End ADR)
(STQ+STA+SPA4RTJ)
STO
B 250 39 Set Adder =X
300 9 Clr. ADR RNI+ROP+STO
39 Adder -X '
Wait
000
A 300 49 +1 - Adder 7]
51 P - Adder
B 050 39 Req. Storage
37 Set Adder =P L Update Address for
41 Set Adder - Y next RNI
100 37 Adder =P
41 Adder =Y
150 9 Set RNI
300 9 Clr, STO
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COMMAND TIMING

CODE
RTJ-5

INSTRUCTION

Return Jump

FUNCTION

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

SEQUENCE / CYCLE(S):

to (E.A.+1)

STO
EXECUTION TIME :
TIME PAGE/ 1 commaND CONDITION REMARKS
TERM ,
ADR
B 050 101 Req. Storage
B 100 51 P - Adder INT+RTJ
49 +1 =» Adder RTJ
B 150 9 Set STO INT+(End ADR)
(STQ+STA+SPA +RTJ)
STO
B 250 39 Set Adder =X
300 39 Adder =X P+1 = effective Address
9 Clr. ADR RNI+ROP+STO
Wait
A 000
A 100 49 Y - Adder RTJ+INT
A 250 37 Set Adder =P RTJTINT
300 37 Adder - P j
51 P - Adder
49 +1 -» Adder
B 050 39 Req. Storage
37 Set Adder =P < forms effective
41 Set Adder -»Y Addresst1
100 37 Adder =P
41 Adder =Y
150 9 | Set RNI B
300 9 Clr. STO
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COMMAND TIMING

CODE INSTRUCTION FUNCTION
STA-6 Store A A to (E.A.)
SEQUENCE /7 CYCLE(S): STO
EXECUTION TIME :
TIME Peen | command CONDITION REMARKS
ADR
050 101 Req. Storage
100 49 A -~ Adder STA+SPA+MUI+PVI
150 9 Set STO INTHEnd ADR)
(STQtSTA+SPA{RTJ)
STO
B 250 39 Set Adder - X
300 9 Clr. ADR RNI+ROP+STO
39 Adder =X (A) -~ effective Address
Wait
A 000
100
A 300 49 | +1 »Adder ]
51 P - Adder
B 050 101 Req. Storage
37 Set Adder =P 4
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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COMMAND TIMING

CODE INSTRUCTION FUNCTION
SPA-7 Store, Parity to A A ~(E.A.) Parity bit — A
SEQUENCE / CYCLE(S):
STO
EXECUTION TIME :
PAGE /
TIME TERM COMMAND CONDITION REMARKS
ADR
B 050 101 Req. Storage
B 100 49 A — Adder STA+SPA+MUI+IpVI
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 (A) — effective Address
Wait
A 100 49 +1 — Adder SPA(write Abortgd)
A 250 31 Set Adder —-A | (SPA)(Write Abofted)(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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COMMAND TIMING

CODE INSTRUCTION FUNCTION
ADD=8 Add to A A+(E.,A.)t0 A
SEQUENCE / CYCLE(S):
ROP
EXECUTION TIME .
PAGE /
TIME TERM COMMAND CONDITION REMARKS
ADR
B 050 101 Req..Storage
150 9 Set ROP 1 (End ADR}STA4JIMP+STQ+SPA+RTJ)
300 9 Clr. ADR RNI+ROP+STO
Wait for reply
A 000 39 Z -+ X
ROP
A 100 51 X ~» Addend Not used - cleared at time 300
A 300 49 +1 -» Adder (EXI)(MUI)XDVI)
51 P -» Adder (EXI)(MUIXDVI])
B 050 101 Req. Storage
37 Set Adder =P RAO f
41 Set Adder =Y RAO Update Address for
next RNI
100 37 Adder - P
41 | Adder =Y .
51 X - Addend (ADQ)(MUI}DVY)
49 A - Adder ADD+AND+EORFSUB+DVI+FMUI
150 9 Set RNI RAO
RNI
B 250 31 Set Adder - A (LDA+ADD-{-AN11 +EOR+SUB)(RNI)
300 31 Adder - A A+(E,A.)-A
9 Clr. ROP RNI+STO
Wait for reply
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COMMAND TIMING

CODE
SUB-9

INSTRUCTION
Subtract from A

FUNCTION
A-(E A)toA

SEQUENCE / CYCLE(S):

ROP
EXECUTION TIME :
PAGE /
TIME TERM COMMAND CONDITION REMARKS
ADR
050 101 Req. Storage
150 9 | set ROP (End ADRNSTA+IMP+SQA+SPA+RTJ)
300 9 Clr. ADR RNEKFROP+STO
Wait for reply
A 000 39 Z»X
ROP
A 100 51 X - Addend Causes (X) to be
45 Set XR or complemented,
' thereby, allowing
MUI(M neg)+DV[(M pos)+SUB a difference of
(A) and (E. A,)
to be formed.
A 250 39 Set Adder - X SUB+DVI+MUI -
300 39 | Adder ~X 4 -
49 +1 - Adder EXI(MUD(DVD
51 P - Adder EXI(MUD(DVI
B 050 101 Req. Storage
37 Set Adder - P .| RAO Update Address for
41 Set Adder - Y RAO next RNI
100 37 Adder - P
41 Adder - Y
51 X - Addend (ADR)(DVI}MUI)
49 A - Adder ADD+AND+EOR+SUB+DVHMUI
150 9 Set RNI RAO
RNI
B 250 31 Set Adder -~ A (LDA+ADD+ ANTH EOR+SUB) (RNT)
300 31 Adder - A
9 Clr. ROP RNEKSTO
Walit for reply
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COMMAND TIMING

CODE INSTRUCTION FUNCTION
AND- A AND with A A ANDed with (E.A,) to A
SEQUENCE / CYCLE(S):
ROP
EXECUTION TIME :
PAGE /
TIME TERM COMMAND CONDITION REMARKS
ADR
050 101 Req. Storage
150 9 | Set ROP (End ADR)(STA+JMP+STQ+SPA+RTJ)
B 300 9 Clr. ADR RNI+ROP
Wait for reply
A 000 39 Z =+ X
ROP
A 100 51 X = Addend
300 49 | +1 - Adder (EXINDVI)(MUI)
51 P - Adder (EXI)(DVI)MUI)
B 050 101 Req. Storage
37 Set Adder =P RAO r Update Address for
41 Set Adder =Y RAO next RNI
100 37 Adder ~-P
41 | Adder »Y - | _
51 | X - Addend (ADQ)(MUTINDVI)
49 A - Adder ADD+AND+SUBYMUI+DVI Forms logical
45 Set L., P, AND product of (A)
and (E.A,)
150 9 Set RNI RAO
RNI
B 250 31 Set Adder = A LDA+ADD+ANDFEOR+SUB
300 31 Adder = A
9 Clr. ROP RNI+STO
45 Clr. L..P,
Wait
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CODE
EOR-B

INSTRUCTION
Exclusive OR

COMMAND TIMING

FUNCTION

A ORed with (E.A,) to A

SEQUENCE / CYCLE(S):

ROP
EXECUTION TIME:
PAGE /
TIME TERM COMMAND CONDITION REMARKS
ADR
050 101 Req." Storage
150 9 Set ROP (End ADRNSTA+JMP+STQ+SPA+RTJ)
300 9 Clr. ADR RNI+ROP+STO
Wait
A 000 39 Z =X
ROP
A 100 51 X =~ Addend
A 300 49 +1 -~ Adder (EXIXMUI)DVI)
51 P - Adder (EXIYMUI)}DVI]
B 050 101 Req. Storage
37 Set Adder =P RAO > Update Address for
41 Set Adder =Y RAO next RNI
100 37 Adder =P
41 Adder =Y ]
51 X =-» Addend (ADQ}DVI)VIUI
49 A <« Adder ADD+AND+EOR{SUB+MUItDVI  forms logical
45 Set XR EOR+(MUI+DVIJSRI difference of
(A) and (E,A,)
150 9 Set RNI RAO
RNI
B 250 31 Set Adder - A LDA+ADD+AND}EOR+SUB
300 31 Adder - A
45 Clr. XR
9 Clr. ROP RNI+STO
Wait
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COMMAND TIMING

CODE INSTRUCTION FUNCTION
LDA-C Load A (E.A.)to A
SEQUENCE / CYCLE(S):
ROP
EXECUTION TIME :
TIME oen | commanp CONDITION REMARKS
ADR
050 101 Req.- Storage
150 9 Set ROP (End ADR}'(STA+JMP+STQ+SPA+RTJ)
300 9 Clr. ADR RNI+ROP+STO
Wait
A 000 39 Z -+ X
ROP
A 100 o1 X - Addend Not used, adder is not gated out
(used for complementing on
other instructions)
A 300 49 +1 -~ Adder (EXI)}MUIXDVI
51 P - Adder (EXI)(MUIXDVE
B 050 101 Req. Storage
37 Set Adder -~ P RAO Update Address for
41 Set Adder -»Y RAO next RNI
100 37 Adder - P
41 Adder =Y —
51 X == Addend (ADQ)EMUINDVE
Augend = all (E.A.) pass straight through
ones the Adder
150 9 Set RNI RAO
RNI
B 250 31 Set Adder - A ILDA+ADD+ANDFEOR+SUB
300 31 Adder - A
9 Clr. ROP RNI+STO
375 Wait
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COMMAND TIMING

CODE INSTRUCTION FUNCTION
RAO-D Replace Add one (E.A.+1) to E.A.
SEQUENCE / CYCLE(S):
ROP
EXECUTION TIME : Page 1 of 2
TIME e | commano CONDITION REMARKS
ADR
B 050 101 Req. Storage
B 150 9 | SetROP (End ADR)(STA+JMP+STQ+SPA+RTJ)
B 300 9 Clr. ADR RNI+ROP+STO
Wait
A 000 39 Z X (E.A.)>X
ROP
A 100 51 X ->Addend
51 P Adder EXTIMUTIDVI }Not sed
49 +1-> Adder (EXI+MUI+DVI)
B 050 101 Req. Storage
100 51 X-> Addend (ADQ)(MTIN(DVI)
49 +1-» Adder RAO
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.) +1-»X
375 Wait
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COMMAND TIMING

CODE INSTRUCTION FUNCTION
RAO-D Replace Add one
SEQUENCE /7 CYCLE(S):
STO
EXECUTION TIME : Page 2 of 2
‘ PAGE /
TIME TERM COMMAND CONDITION REMARKS
STO —_
A 300 49 +1 -Adder (STOXA cycle)Blk.+1)
51 P - Adder (STO)(A cycle)
B 050 101 Req. Storage
41 Set Adder =Y (STO)(B cycle) ? 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
IDQ-E Load Q (E.A.)toQ
SEQUENCE / CYCLE(S):
ROP
EXECUTION TIME :
PAGE / ‘
TIME TERM COMMAND CONDITION REMARKS
ADR
050 101 Req.  Storage
150 9 Set ROP (End ADRMSTA+JMP+STQ+SPA+RTJ)
300 9 Clr. ADR RNI+ROP+STO
Wait
A 000 39 Zi =+ X
| ROP
A 100 51 X =-> Addend Not used
A 300 49 | +1 - Adder EXDOvVINMUI] |
51 P - Adder (EXI)(DVI)(MUH
B 050 101 Req. Storage
37 Set Adder - P RAO > Update Address for
41 Set Adder =Y RAO next RNI
100 37 Adder =P
41 Adder =Y ]
51 X == Addend (ADQ)(MUINDVY) ]
150 9 Set RNI RAO
RNI
B 250 33 Set Adder - Q (LDA+ADQ)RNI r (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)+QtoQ
SEQUENCE / CYCLE(S): '
ROP
EXECUTION TIME :
TIME PeEr | command CONDITION REMARKS
ADR
050 101 Req.. Storage
150 9 Set ROP (End ADR)(STATJMP*‘STQ"‘SPA"‘RTJ)
300 9 Clr. ADR RNI+ROP+STO
Wait -
A 000 39 Z =+ X
ROP
A 100 51 X - Addend Not used
A 300 49 +1 =-» Adder (EXI)(MUIXDVI
51 | P -Adder (EXI)(MUI)DVI] i
B 050 101 Req. Storage !
31 Set Adder =P RAO f Update Address for
41 Set Adder =Y RAO 5 next RNI
100 37 | Adder =P J
41 Adder - Y
49 X - Augend ADQ =
51 Q - Adder ADQ
150 9 Set RNI RAO > (E.A.) HQ) - Q
RNI
B 250 33 Set Adder - Q (LDQ+ADQ)RNI
300 33 Adder - Q -
9 Clr. ROP RNI+STO
Wait
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COMMAND TIMING

CODE INSTRUCTION FUNCTION
Interrupt occurs during first pass of
Addressing
SEQUENCE / CYCLE(S): ~
EXECUTION TIME :
PAGE / '
TIME TERM COMMAND CONDITION REMARKS
A 050 71 Set INT REG.,
ADR
100
250 69 Set INT F.F. (INT)(Enabled)(RNI+(Ind) Adr.)
300 49 +1 =» Adder INT
45 Set XR INT
49 Y - Adder (INT)(ind)(g)(RI+A#0)
51 Q ~+Adder (INT )(ind )(g)(RNI+A#0) Not used
13 | Set Read Index | (INT)(ind)(i)(RN[i+A#0)
350 23 Clr. F REG
B 050 101 Req. Storage L
39 Set Adder =X (ind)(q)(RNI+A#Q)+INT
41 Set state =Y INT
41 Set Adder =Y (INT)(ind)(q)(RNI+A#0) Not used
100 39 Adder =X (X) now = -1
g} state=Y
P~- Adder INT+RTJ ‘L 1)
49 | x-Augend INT(A=0) p (Pr1)=Adder
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 Clr. ADR RNI+ROP+STO
Wait
(Continued on page 121.)
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COMMAND TIMING

CODE INSTRUCTION FUNCTION
Interrupt occurs during Indirect
Addressing
SEQUENCE / CYCLE(S): -
EXECUTION TIME :
PAGE /
TIME TERM COMMAND CONDITION REMARKS
ADR
A 050 71 Set INT REG.,
100 51 | X »Addend RNI(A=0)
23 Clr. ind X,5=0(RNL + r)
250 41 Set Adder -»Y o o
69 | Set INT F.F. (IN'E)(Enabled) (ind+RNI)
300 49 +1 »Adder INT
45 Set XR INT
350 23 Clr. F REG INT
B 050 101 Req. Storage -
39 Set Adder »X (ind)(q)(RNI+A#()+INT
41 Set state -»Y INT
100 39 Adder =X (X) now = -1
41 | state =Y
51 P -»Adder INT+RTJ _
49 | X= Augend INT(A=0) }(P)J’( 1) ~Adder
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 Clr. ADR RNI+STO+ROP
( Continued on phge 121.)
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COMMAND TIMING

CODE INSTRUCTION FUNCTION
Interrupt occurs during REG inst.
SEQUENCE / CYCLE(S):
EXECUTION TIME -
PAGE /
TIME TERM COMMAND CONDIT!ON REMARKS
A 050 71 | Set INT REG.
REG
A 100
250 69 Set INT F . F, (INT)(Enabled)(RNI+(ind)ADR)
300 51 P -+ Adder Shift cycle
49 +1 - Adder Shift cycle
B 050 101 Req. Storage
41 Set state »Y INT
41 Set Adder =Y EXI+SPB+CPBHINT 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)(ADR1+REG)
150 9 Set RNI EXI+SPB+CPBHINT Not used
9 Set ROP (SPB+CPB+EXIH(INT)
STO 9 | setsrTo [(STA+STQ+*SPA+RTJ)End ADR+INT|ADR+REG
250 39 Set Adder X | RAO
300 39 Adder - X (X) = return Address which is
, stored during STO
9 Clr. REG
i (Continued on pgge 121.)
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COMMAND TIMING

~

Clir. STO

CODE INSTRUCTION FUNCTION
Interrupt
SEQUENCE / CYCLE(S):
STO
EXECUTION TIME -
TIME PAGE/ 1 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
300 37 Adder - P
51 | P -~Adder ]
49 +1 - Adder
B 050 101 Req. Storage
37 Set Adder - P S location of return
41 Set Adder =Y Address+1-P, Y
100 37 Adder - P
41 Adder -Y
150 9 Set RNI
300 9 RNI
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