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Preface 

These charts are intended for a user who is 

famil iar with the programming and functional 

working of the central processing unit of the 

CONTROL DATiID ABl07lAB108 computer. It is 

recommended that this document be used in 

conjunction with the 1784 Computer Reference 

Manual (89633400) and Customer Engineering 

Manual (89633300). A brief introduction 

and explanation is given to the charts. 
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AB107/AB10S·COMPUTER EXECUTION CHARTS 

Introduct ion 

The ABl07lAB10S Compute.r Execution Charts are divided into three groups. 

The first group describes the calculation of the effective address during 

memory reference instructions. The second group describes the execution 

of memory reference .instructions themselves. The third group describes 

the execution of all other instructions plus the enter, sweep, and interrupt 

sequences. Each execution chart has basically the same format. Each is 

labeled with the type of instruction it represents along with the corresponding 

instruction code. 

All addressing sequences apply when the F field of the instruction register 

does not equal zero (memory reference instructions). The Fl field defines 

the type of addressing, and the Delta (A) field may equal zero for one class 

of addressing or not equal zero for another class. This gives 32 different 

modes of addressing and 15 different types of memory reference instructions. 

When the F field equals zero, the instruction is defined by the contents of 

the Fl field. This gives 16 different instructions. The enter and sweep 

sequences are performed through the Programmer's Console switches. The 

interrupt sequence is initiated by special interrupt logic circuits. 

The Execution Charts describe the major activities occurring in the computer 

during each Central Processing Unit (CPU) cycle •. Each division in the 

horizontal direction shows one CPU cycle. The status of the action during 

that cycle is shown in the vertical direction. 
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The "State" row refers to the state flip-flops on the "Timing" printed wiring 

assembly which' is active during that cycle. 

Read Next Instruction (RNI) state active. 

Each instruction begins with the 

If additional cycles are needed to 

calculate the Effective Address (EA), the AOR state becomes active. During the 

execution of the instruction the Operand I (ep) or Operand 2 (ep2) states may be 

active. Every instruction ends with an RNI cycle. There are additional main 

states such as ITR which is used during shifts, HOS and MOSI used in 

multiply/divide, and ENI and ENI2 used in interrupt. 

The "Even/Odd/Odd2" row shows which of the EVEN/OOO/0002 fl ip-flops is active. 

In general, the state will be active for an even number of (Even/Odd) cycles. 

For example; the RNI state always starts during an even cycle and ends after 

an odd cycle. The Even/Odd state usually changes every CPU cycle, however, 

the odd state may sometimes last for two cycles; in which case the second 

cycle is called ~OD2. 

The counter is used during some addressing sequences and during shift and 

multiply/divide instructions. 

and counts down to zero. 

It is loaded at the beginning of the sequence 

During each CPU cycle, a data path is established through the Arithmetic and 

Logic Unit (ALU). This data path usually includes one or two of the six 

active registers. At the end of a cycle, some registers may be clocked to 

change their contents. 

A memory cycle may be initiated only during an odd CPU cycle. The first data 

available on the ALU lines,(at the end of the CPU'cycle) is usually used as 

the address for the memory reference. In the subsequent CPU cycle, in the 

case of a memory read cycle, the data read from the memory is available at the 

input of the X selector. In a memory write cycle, the data on the ALU lines 

is written into the memory during the next even CPU cycle. See the following 

schematic for general description of the Arithmetic and Logic Unit and Data 

paths. 
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In the execution charts, the labels "Addend Gates" and IAugendGates" refer to 

the register, if any, which is gated through the Addend and Augend Gates. The 

Q., H, P, or X registers may be gated through the Addend gates whiTe the A, Y or 

X registers or ±l, XL' XSE ; or V may be gated through the Augend gates. 

XL means the delta field with the eight upper bits equal to zero. 

XSE means the delta field sign extended. 

V means the four lower bits of the X register with the 12 upper bits equal to zero. 

The ALU control label indicates what function is being performed on the Addend and 

Augend at the ALU. The function may be: Augend inversion (AUG); Addend 

inversion (ADD); Adding, Augend and Addend (+); Subtracting, Augend minus 

Addend (-); Logical Product, Augend-Addend (LP); Exclusive-OR (e); 
Inverted Logical Product (NAND); or Inverted Exclusive-OR (i). 

The shifter control label indicates what operation is performed in the shifter. 

o means the ALU data appears inveorted at the output of the shifter. LRI and 

LR2 refer to the two steps of a long right shift, used in the multiply and 

shift instructions, during which the ALU data is shifted one place to the right 

at the shifter output. LLID and LL2 refer to the two steps of a long left 

shift used in the divide instruction. This differs slightly from the long 

left shift (LLIC) used in shift instructions. 

TAQ.l refers to data which appears on the A/Q. channel. 

TA refers to the interrupt trap address. 

A "1" appearing at the "Hemory Request" label indicates that a mennry reference 

cycle is initiated during that CPU cycle. During the following CPU cycle a 

"1" at the "Writell label indicates that data is written into the mennry, 

otherwise it is assumed that data is read from the mennry. The label IIALU -+ Zll 

shows when data is transferred from the ALU to the memory during a memory write 

cycle. 
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Label IIXSELII indic~tes the status of the X register selector. The symbol IIZII 

indicates that memory data appears at the input of the X register. The symbol 

IISHII ind i cates that the output of the sh i fter appears at the input of the 

X reg i s ter. 

The labels SH~Y, XSEL~X, SH~, SH~, SH~, and SH~ indicate whether the Y, X, 

P, H, Q and A registers, respectively, are clOCKed at the end of the cycle. 

When EAD (Effect ive Address and End of Address) appears in IIState" it refers to 

a signal which is always active during the last CPU cycle of addressing. 

Read Index (RI) means that the memory cycle initiated during that CPU cycle will 

reference the index register at location 00FF16. In this special case the 

output of the ALU is not an address, and the RI signal produces the address 

00FF16 • 

An Immediate Operand condition (IH.OP) occurs in read-operand-type instructions 

in three modes of addressing. In these cases, the Effective Address itself is 

used as the operand and the last ADR·0DD cycle of addressing is followed by an 

0p·0DD2 cycle. 

The symbol "1532" means that the computer is in 32K mode and the most significant 

bit (bit IS) of the X register is set. 

The Bit Bucket (BB) is a flip-flop located on the IIDecoder" printed wiring 

assembly. It is used during multiply or divide instructions to produce a 

correctly signed result. In multiplication it is·loaded with XIS $ AIS 

and in division it is loaded with XIS $ QIS. 

The symbols PRY and PEF appear in the SPA instruction. PRY=1 when the parity 

bit is equal to 1. PEF is true when the store operation is aborted. 
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The signal FS is active in the first memory cycle after a Master Clear or 

P register clear. 

The signal SKT is active during a skip instruction if the condition for a 
skip is met. 

The shift instruction uses one of two possible timing schemes, depending 

on the signal SHI. SHI is active for any shift of zero places or a single 

shift of one place.· The signal KO is active for any shift of zero or one 

place. 10 through 17 are the eight least significant bits of the 

Instruction Register (IR). 

89723800 A 



Timing for Shift Instructions 

SHORT SHIFT - ~ PLACES 

5 5 4 3 2 ° 
1600 

I 
RNI I I NOTE I 

~ 
,I. 1 I 

ITR N9TE I I 
i 
I n I 

OP I 
I 

SHORT SHIFT - 6 PLACES 

'00 

RNI L...-__ --:... ____ ---II NOTEI 

~ 
______ ~J.-----NOTEI----~·tl ______ ~:------

I 
ITR 

I __________________________ ~r__l~· __ ~I ______ _ flJP 

For notes refer to next page. 
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Timing for Shift Instruction 

LONG SHIFT - 5 PLACES 

'DO 

RNI I 
ITR ~ NOTE I 

,p 

NOTES: 

1. Q Shifted on condition 

[EVEN-IS + 1615] 

A Shifted on condition 

['00'16 + i516] 

2. Q Shifted on condition 

[15T6'(One place or EVEN number of places] 

A Shifted on condition 

riSI6'(One place or EVEN number of places) 
+ 1516 • (One or more places)] 

0 0 

1 

INOTE: 

.1 
~ 

n 
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Addressing 

In the following order: 

Fl = 0 t, .; 0 

Fl = 0 t, = 0 

Fl = t, .; 0 

Fl = t, = 0 

Fl = 2 

Fl = F t, = 0 
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* Decrement to I only upon T5JTo ODD 



N 
0'\ 

& 
~ 
\.<II 

~ 
o 
» 

I 
INSTRUCTION: 

Addend Gates 

Augend Gates 
'---,. 

A.L.U. Control 

SHIFTER Control 

Memory Request 

WRITE 

A.L.U .... Z 

SH"'Y 

XSEL 

XSEL"X 

SH+P 

SH+M 

SH+ Q 

SH+ A 

State 

EVEN/OOO/OOO2 

Counter 

~ - -~---

AB107/AB108 EXECUTION CHART 

ADDRESSING CODE: FI-B, br/:O REMARKS: E.A .... P +b 
5 

p 

Xu 
+ 

0 

1 

1 

SH 

.' 

RNI 
(EAO) 

ODD 

0 

XSE = Delta Sign Extended = ~s 



00 
\.0 
....... 
N 
\At 
00 
o 
o 
» 

N ....... 

I 
INSTRUCTION: ADDRESSING 

Addend Gotes 

Augend Gotes 
1---,-

A.L.U. Control 

SHIFTER Control 

Memory Request 

WRITE 

A.L.U ... Z 

SH .. y 

XSEL 

XSEL"X 
--

SH+P 

SH+M 

SH+ 0 

SH+ A 

Stat~ 

EVEN/OOO/OD02 

Counter 

p 

+1 

+ 

D 

1 

1 

SH 

1 

RNI 

000 

2 

ABlo7lABlo8 EXECUTION CHART 

CODE: Fla8, 6=0 REMARKS: E.A. = P + 1 + (P+l) 

Q X 

y y 

+ + 

0 0 

1 

1 

Z SH 

1 1 

AOR AOR 
(EAD) 

EVEN ODD 

1 0 ---.-

. 

--- !--------- r-------



N 
00 

00 
I.D 
-...J 
N 
V.J 
00 
o 
o 
» 

I 
INSTRUCTION: ADDRESSING 

Addend Gates 

Augend Gates 

A.L.U. Control 

SHIFTER Control 

Memory Request 

WRITE 

A.L.U ..... Z 

SH .... y 

XSEL 

XSEL+X 

SH+P 

SH+ M 

SH+ 0 

SH+ A 

'State 

EVEN/ODD/ODD2 

Counter 

RI 

P 

XSE 

+ 

0 

I 

I 

SH 

RNI 

ODD 

2 

I 

AB107/AB108 EXECUTION CHART 
, 

CODE~ Fl=9, 1).(:0 REMARKS: . E.A. = P+ I). + (OOFF) 
5 

Q X 

Y Y 

+ + 

0 0 

1 

I 

Z SH 

1 1 

ADR ADR 
(EAD) 

EVEN ODD 

I 0 

-'-- ----- -



! '- J ". _.'Y "-

00 
\0 
-...J 
N 
W 
00 
o 
o 
» 

N 
\0 

I 
INSTRUCTION: ADDRESS I NG 

Addend Gates 

Augend Gates 
1------

A.L.U. Control 

SHIFTER Control 

Memory Request 

WRITE 

A.L.U ... Z 

SH"Y 

XSEL 

XSEL ..... X 

SH"'P 

SH"'M 

SH'" 0 

SH ..... A 

State 

EVEN/OOO/OOO2 

Counter 

RI 

P 

+1 

+ 

0 

1 

1 

SH 

1 

RNI 

ODD 

It 

AB107lAB108 EXECUTION CHART 

CODE: Fl=9) 6=0 REMARKS: E.A. = P+l + (P+l) + (OOFF) 

X Q X 

y y y y 

+ + + + I 

! 

0 0 0 0 

1 1 

1 1 

Z SH Z SH 

1 1 1 

AOR AOR AOR ADR 
(EAO) 

EVEN ODD EVEN ODD 

3 2 1 0 

1 

--

--



w 
o 

(X) 
U) 

" N 
W 
(X) 
o 
o 
'» 

I 
INSTRUCTION: ADDRESS ING 

Addend Gates 

Augend Gates 
f--. 

A.L.U. Control 

SHIFTER Control 

Memory Request 

WRITE 

A.L.U ... Z 

SH-Y 

XSEL 

XSEL+X 

SH+P 

SH+M 

SH+ Q 

SH+ A 

State 

EVEN/OOO/OO02 

Counter 
~ .-------~---.----.--

AB107lABI08 EXECUTION CHART 

REMARKS: COOE~ FI-A, Il~O ·f.A .... P + Il + Q 
5 

p Q 

XSE y 

+ + 

0 0 

I 

I 1 

Stt SJ.I 

1 

RNJ ADR 
(EAO) 

ODD 0002 

0 0 



00 
\D 

" N 
W 
00 
o 
o 
» 

w 

"" 

I 

'I..~~-::.y "-, J 

INSTRUCTION: ADDRESS I NG 

Addend Gates 

Augend Gates 

,.A.L.U. Control 

SHIFTER Control 

Memory Request 

WRITE 

A.L.U ...... Z 

SH ..... y 

XSEL 

XSEL"X 

SH+P 

SH+M 

SH+ 0 

SH+ A 

State 

EVEN/OOO/OOO2 

Counter 

P 

+1 

+ 

0 

1 

1 

SH 

.. 

1 

RNI 

000 

2 

AB107lAB108 EXECUTION CHART 

CODE: FI=A, ll=O REMARKS: E.A. = P + 1 + ( P + 1) + Q 

Q X 

y y 

I 

+ + 

0 0 

1 

1 1 

Z SH 

1 1 

ADR ADR 
(EAD) 

EVEN 000 

1 0 



v" 
N 

(X) 
\D 
'-I 
N 
W 
00 
o 
o 

» 

, 
INSTRUCTION: ADDRESSING 

Addend Gates 

Augend Gates 
I------

A.L.U. Control 

SHIFTER Control 

Memory Request 

WRITE 

A.L.U .... Z 

SH ... y 

XSEL 

XSEL+X 

SH+P 

SH+ M 

SH+ Q 

SH+ A 

State 

EVEN/ODO/OOO2 

Counter 

RI 

P 

XSE 

+ 

0 

I 

1 

SH 

RNJ 

ODD 

2 

1 

ABI07lABI08 EXECUTION CHART '\ 

CODE: F1=B, A~O REMARKS: LA. = P + A + Q + (OOFF) 
5 

Q X 

y y 

+ + 

0 0 

I 

I 1 

Z SH 

1 1 

AOR AOR 
(EAO) 

EVEN ODD 

1 0 



00 
\J) 
...... 
N 
W 
00 
o 
o 
):> 

w 
W 

I 

J '-;:.~ y 

INSTRUCTION: ADDRESSING 

Addend Gotes 

Augend Gotes 
~. 

A.L.U. Control 

SHIFTER Control 

Memory Request 

WRITE 

A.L.U ... Z 

SH -+Y 

XSEL 

XSEL .... X 

SH+P 

SH+M 

SH+ 0 

SH .... A 

State 

EVEN/ODD/ODD2 
'" 

Counter 

RI 

P 

+1 

+ 

D 

1 

1 

SH 

1 

RNI 

ODD 

4 

ABI07/ABI08 EXECUTION CHART 

CODE: Fl=B. 8=0 REMARKS: E.A. = P + 1 + (P+l) + Q + (OOFF) 

X Q X 

y Y Y Y 

+ + + + 

D 0 0 0 

1 I 

1 1 1 

Z SH Z SH 

1 1 1 

i 
AOR ADR ADR ADR I 

(EAD) I 

i 

EVEN ODD EVEN ODD I 

3 2 1 0 

1 
-



""" .,I::-

00 
\.0 ......, 
N 

""" 00 
o 
o 
» 

I 
INSTRUCTION: ADDRESSING 

Addend Gates 

Augend Gates 
-,. 

A.L.U. Control 

SHIFTER Control 

Memory Request 

WRITE 

A.L.U .... Z 

SH .... Y 

XSEL 

XSEL+X 

SH+P 

SH+M 

SH+ 0 

SH+ A 

State 

EVEN/OOO/OOD2 

Counter 

P 

XSE: 

+ 

0 

1 

I 

SH 

RNI 

ODD 

2 

ABJo7lAB108 EXECUTION CHART 

CODE: Fl=C» 6.~O REMARKS: LA. = (p+6. ) 
5 

Q x 

Y 

+ • 
0 0 

1 

.. 

J* 

Z SH 

I I 

AOR AOR 
(EAO*) 

EVEN ODD 

I a 

* Only upon T532 
----~-.-- .. --~-- --_ •.. _--



00 
\.0 

" N 
W 
00 
o 
o 
):> 

w 
V1 

I 
INSTRUCTION: ADDRESSING 

Addend Gates 

Augend Gates 
r---

A.L.U. Control 

SHIFTER Control 

Memory Request 

WRITE 

A.L.U .... Z 

SH ... y 

XSEL 

XSEL·X 

SH·P 

SH. M 

SH· Q 

SH. A 

State 

EVEN/ODD/ODD2 

Counter 

CODE: 

P 

+1 y 

+ + 

0 0 

1 

1 

SH Z 

1 

1 

RNI ADR 

ODD EVEN 

4 3 

AB 107/ AB) 08 EXECUTION CHART 

Fl=C, 6=0 REMARKS: E • A. = fr+ 1 + (p+ 1) ] 

X Q X 

y y 

+ + • 
0 0 0 

1 1 

1 P 

SH Z SH 

1 1 

AOR AOR AOR 
(EAO"~ ) 

ODD EVEN ODD 

2 1 0 

--

i': Only upon 1532 



w 
~ 

00 
\D 
-....J 
N 
W 
00 o 
o 
» 

I 
INSTRUCTION: ADDRESSING 

Addend Gates 

Augend Gates 
~. 

A.L.U. Control 

SHIFTER Control 

Memory Request 

WRITE 

A.L.U .... Z 

SH"'Y 

XSEL 

XSEL+X 

SH+P 

SH+M 

SH+ Q 

SH+ A 

State 

EVEN/ODO/OD02 

Counter 

RI 

---

. ABI07lABI08 EXECUTION CHART 

CODE: Fl=D, 8;'0 REMARKS: E.A. c (P+8 ) + (OOFF) 
5 

P X 0 X 
XSE y Y i 

+ • • J 
+ + 

0 0 0 0 0 

I I 1 

I 1 1 

SH Z SH Z SH 

I 1 I 

RNI ADR ADR ADR ADR 
(EAD) 

ODD EVEN ODD EVEN ODD 

4 3 2* I 0 

"f53"2 

* Dec. only upon i5j2.0DD 



00 
\.0 
....... 
N 
\AI 
00 
o 
o 
> 

\AI 
....... 

I 
INSTRUCTION: ADDRESSING 

Addend Gates 

Augend Gates 
t------

A.L.U. Control 

SHIFTER Control 

Memory Reques1 

WRITE 

A.L.U ...... Z 

SH ..... y 

XSEL 

XSEL·X 

SH-P 

SH- M 

SH·O 

SH- A 

State 

EVEN/ODD/ODD2 

Counter 

RI 

- -----

P 

+1 

+ 

0 

1 

1 

SH 

1 

RNI 

ODD 

6 

ABt07/AB108 EXECUTION CHART 

CODE: Ft =0, t.=O REMARKS: E.A. = [P+l+(P+l)] + (OOFF) 

X X Q X 

y y y y I 

+ + • • + + 
D 0 0 0 0 0 

1 1 1 

1 1 1 

Z SH Z SH Z SH 

1 1 1 1 

ADR ADR ADR ADR ADR ADR 
(EAD) 

EVEN ODD EVEN ODD EVEN ODD 

5 4 3 2'~ 1 0 

1532 

,', Dec. on 1 y upon 1532.000 



\AI 
<XI 

00 
\.D 
""-J 
N 
\AI 
00 
o 
o 

> 

I 
INSTRUCTION: ADDRESSING 

Addend Gates 

Auoend Gates 
r---. 

A.l.U. Control 

SHIFTER Control 

Memory Request 

WRITE 

A.l.U. + Z 

SH+Y 

XSEl 

XSEl+X 

SH+P 

SH+M 

SH+ 0 

SH+ A 

State 

EVEN/ODD/ODD2 

Counter 

- - ----

AB107lAB108 EXECUTION CHART 

REMARKS:E.A ... (p + lJ. ) + Q CODE: F)-E. lJ.;'O 
5 

P Q X 

XSE v* 
+ • +*/.i 

D D D 

1 1 I 

1 1 1* 

SH Z SH 

1 1 

RNI ADR ADR 
(EAD*) 

ODD EVEN ODD 

2 ) 0 

* only upon 1532 



ex> 
\.0 ......, 
N 
W 
ex> 
o 
o 
» 

W 
\.0 

I 
INSTRUCTION: ADDRESSING 

Addend Gotes 

Augend Gotes 
r----,-

A.L.U. Control 

SHIFTER Control 

Memory Request 

WRITE 

A.L.U. -.- Z 

SH -.-y 

XSEL 

XSEL .... X 

SH-P 

SH- M 

SH- Q 

SH- A 

State 

EVEN/ODD/OO02 

Counter 

P 

+1 

+ 

D 

1 

1 

SH 

1 

RNI 

ODD 

4 

ABI07lABIo8 EXECUTION CHART 

CODE:F1=E ~=O , REMARKS: LA. =~ + 1 + (P+l)] + Q 

X Q X 

Y y,'< 

$ + • +1< 1$* 

D D D D 

1 1 

1 1 1 ,~ 

Z SH Z SH 

1 1 1 

ADR ADR ADR ADR 
(EAD'" ) 

EVEN ODD EVEN ODD 

3 2 1 a 

, 

,,< Upon T;32 



-g 

00 
'-0 
...... 
N 
Vol 
00 o o 
» 

, 
INSTRUCTION: ADDRESSING 

Addend Gates 

Augend Gates 
~, 

A.L.U. Control 

SHIFTER Control 

Memory Request 

WRITE 

A.LoU. "Z 

SH"'Y 

XSEL 

XSEL+X 
.' 

SH"P 

SH+M 

SH+ Q 

SH+ A 

State 

EVEN/OOO/OO02 

Counter 

RI 

P 

XSE 

+ 

D 

1 

1 

SH 

RNI 

ODD 

4 

AB107lAB10B EXECUTION CHART 

CODE: Fl=F. ArO REMARKS: EoAo+(P+ As) + Q + (OOFF) 

X Q X 

y y 

• • + + 

0 0 0 D 

1 1 

1 1 1 

Z SH Z SH 

1 1 1 

ADR ADR AOR ADR 
(EAD) 

EVEN ODD EVEN ODD 

3 2* 1 0 

1532 

* Decrement Counter only upon rm -ODD 



00 
1.0 
....... 
N 

"" 00 
o 
o 
l> 

-'='" 

I 
INSTRUCTION: ADDRESSING 

Addend Gates 

Augend Gates 
t------> 

A.L.U. Control 

SHIFTER Control 

Memory Request 

WRITE 

A.L.U. -. Z 

SH-'Y 

XSEL 

XSEL"X 
.' 

SH"P 

SH"M 

SH" 0 

SH" A 

State 

EVEN/ODO/OOO2 

Counter 

RI 

p 

+1 

+ 

0 

1 

I 

SH 

1 

RNI 

000 

6 

AB107lAB108 EXECUTION CHART 

CODE: F I .. F. 6=0 REMARKS: E.A.- [p + 1 + (p+l)] + Q + (OFF) 

X X Q X 
y y y y 

+ + • • + + 

0 0 0 0 D 0 

1 1 1 

1 1 1 1 

Z SH Z SH Z SH 

1 1 1 1 

ADR AOR AOR ADR ADR ADR 
(EAIl) 

EVEN ODD EVEN ODD EVEN ODD 

5 If 3 2* . 1 0 

Tm: 

* 
t 

Decrement Counter on 1 y upon 1532.000 



42 

In the following order: 

F = 

F = 2 

F = 3 

F = F 

Memory Reference Instructions 

89723800 A. 



00 
\D 
'J 
N 
Vol 
00 
o 
o 
:> 

-'='" 
Vol 

I 

,/ / 

INSTRUCTION: JMP 

Addend Gates 

Augend Gates 

A.L.U. Control 

SHIFTER Control 

Memory Request 

WRITE 

A.L.U .... Z 

SH"'Y 

)(SEL 

XSEL .. )( 

SH+P 

SH+M 

SH+ 0 

SH+ A 

State 

EVEN/ODD/ODD2 

AB107lAB108 EXECUTION CHART 

CODE: F=1 REMARKS: 

A 

Aug 

D 

Z 

1 

RNI 

EVEN 



.J:­

.J:-

OJ 
\.0 
-...J 
N 
W 
OJ o 
o 
,» 

I 
INSTRUCTION: MUL 

Addend Gates 

Augend Gates 

A.L.U. Control Aug 

SHIFTER Control 0 

Memory Reques1 

WRITE 

A.L.U. -. Z 

SH"'Y 

XSEL Z 

XSEL+X p) 
SH+P 

SH+ M 

SH+ Q 

SH+ A 

State OP 

EVEN/Ooo/Ooo2 EV.EN 

Counter 
,t 

22 

ClearQ 

Set BB 

,~ Decrement upon ~'E 

AB107lA8108 EXECUTION CHART 

CODE: F=2 REMARKS: 

Q Q Q p 

X A {$) A +1 A 

Add Aug Aug ,to • Add + AUQ 
0 0 0 LRI LR2 0 0 0 

I I 
I 

I 
I 
I 

SH Z 

(j) I 

1 

llJ l~ (§) 

l<ID (§) ~ 
M021 MOSI MDSI MOS MDS MOl OP RNI 

M 0 S 2 

ODD EVEN ODD EVEN 000 EllEN 000 EVEN 

21 20 19 
18 f 2 

(J 7 times) I 0 0 

I 

I 

l:n ~ tV ~'XI5 ~ AD 
6) ~B ll.f.OP •. Q15 XI5 COUNTER=2 



00 
\D ..... 
N 
\AI 
00 
o 
o 
.» 

.c­
V1 

, 
ABI07lABI08 EXECUTION CHART 

INSTRUCTION: DIV CODE: F=3 REMARKS: 

Addend Gates Q Q Q P 

Augend Gates X A f5J A +1 A 

A.L.U. Control Add AUg AUg + • Add + AUg 

SHIFTER Control D D D 0 f?L I D /n.r.. LL2 D D D 

Memory Request W I 

WRITE 

A.L.U ... Z 

SH .. y 

XSEL Z SH Z 

XSEL+X (D {i) I 

SH"P I 

SH+M 

SH + 0 I® I Pi) _ 
SH+ A FfJ I(i) 
S OP M021 MOS I MDS 1 MilS MDS MOl OP RN I 

tate H D S 2 

EVEN/OOO/0002 EVEN 000 EVEN ODD EVEN ODD EVEN ODD EVEN 

* 18 t 2 Counter 22 21 20 19 (17 times) 1 a 0 

Set BB 1 

* ---:- ID (Y "3' ® ®.- ® (iT 
Decrement upon HDS E __ -'MAP Q15 ~ .. QB'-XJ5~-=:<l<X COUNT,ER=2 ~B 



-l=-
0'> 

00 
\J) 
....... 
N 
\N 
00 
o 
o 
» 

I 
INSTRUCTION: STQ 

Addend Gates 

Augend Gates 
!-----, 

A.L.U. Control 

SHIFTER Control 

Memory Request 

WRITE 

A.L.U .... Z 

SH .... Y 

XSEL 

XSEL+X 

SH+P 

SH+ M 

SH+ 0 

SH+ A 

State 

EVEN/ODO/OOO2 

ABI07lABIo8 EXECUTION CHART 

CODE: F=4 REMARKS: 

Q p 

+1 

• + 

0 0 0 

1 

I 

I 

Z z i 

1 

J 

OP OP RNI 

EVEN 000 EVEN 



00 
\.0 

'" N 
W 
00 
o 
o 

:> 

.l:­

'" 

I 
INSTRUCTION: RT J 

Addend Gates 

Augend Gates 

A.L.U. Control 

SHIFTER Control 

Memory Request 

WRITE 

A.L.U. -+ Z 

SH-+Y 

XSEL 

XSEL"'X 

SH .... P 

$H'" M 

SH .... 0 

SH'" A 

State 

EVEN/ODD/ODD2 

p 

+1 

+ 

D 

1 

1 

Z 

OP 

EVEN 

AB107/AB108 EXECUTION CHART 

CODE: F=5 REMARKS: 

X J 

+1 
, 

• ! 

+ 

D D 

1 I 

Z 

I 

I 

OP RNI 

ODD EVEN 
-~~-- -- --~-~-~--1-----



.r -'='" 
00 

00 
lD ...... 
N 
Vol 
00 o 
o 
-» 

INSTRUCTION: STA 

Addend Gates 

Augend Gates 

A.L.U. Control 

SHIFTER Control 

Memory Request 

WRITE 

A.L.U ..... Z 

SH .... y 

XSEL 

XSEL+X 

SH+P 

SH+M 

SH+ Q 

SH+ A 

State 

EVEN/oDD/ODD2 

AB107/AB108 EXECUTION CHART 

CODE: F=6 REMARKS: 

p 

A +1 

• + , 
D D 0 

J 

I 

1 

Z Z 

J 

J 

OP OP RNI 

EVEN ODD EVEN 



00 
U> 
....... 
N 
\AI 
00 
o 
o 

:r> 

.e­
U> 

I 
INSTRUCTION: 

Addend Gates 

Augend Gates 

A.L.U. Control 

SHIFTER Control 

Memory Request 

WRITE 

A.L.U ....... Z 

SH ...... Y 

XSEL 

XSEL"'X 

SH .... P 

SH .... M 

SH .... 0 

SH .... A 

State 

EVEN/ODO/OO02 

SPA 

A 

• 
D 

1 

1 

Z 

.' 

OP 

EVEN 

ABJ07lAB,08 EXECUTION CHART 

CODE: F=7 REMARKS: 

p 

+1 + 1 J , 

+ ~//f) 
0 0 

J 

I 
Z 

1 

1 

f-!:J 

OP RNI 

000 EVEN 

NOTES: ~: lli= 1 .PEF=1 



V1 
o 

00 
\.0 
....... 
N 
W 
00 o 
o 
:l> 

I 
INSTRUCTION: 

Addend Gotes 

Augend Gotes 
~. 

A.L.U. Control 

SHIFTER Control 

Memory Request 

WRITE 

A.L.U ..... Z 

SH .... y 

XSEL 

XSEL·X 

SH-P 

SH- M 

SH- Q 

SH. A 

State 

EVEN/OOO/OOO2 

ADD 

• 
0 

Z 

1 

OP 

EVEN 

ABI07/AB108 EXECUTION CHART 

CODE: F=8 REMARKS: 

P X 

+1 A 

+ + 
I 

0 0 

1 

Z 

1 

1 

I 

OP RNI 

000 EVEN 



00 
\,0 ..... 
N 
\AI 
00 
o 
o 

» 

\n 

I " 

INSTRUCTION: SUB 

Addend Gates 

Augend Gates 
~ 

A.L.U. Control 

SHIFTER Control 

Memory Reques1 

WRITE 

A.L.U .... Z 

SH ... y 

XSEL 

XSEL+X 

SH+P 

SH+ M 

SH+ 0 

SH+ A 

State 

EVEN/OOO/OOO2 
-----

AB107lAB108 EXECUTION CHART 

CODE: F=9 REMARKS: 
." 

p X 

+1 A 

• + -
0 0 0 

1 

Z Z 

1 1 

) 

1 

OP OP RNI 

EVEN 000 EVEN 



V1 
N 

(X) 
\D 

t::l 
w 
(X) " 
o 
o 
'» 

I 
INSTRUCTION: AND 

Addend Gotes 

Augend Gotes 
r----

A.L.U. Control 

SHIFTER Control 

Memory Request 

WRITE 

A.L.U .... Z 

SH ..... y 

XSEL 

XSEL+X 

SH+P 

SH+M 

SH+ Q 

SH+ A 

State 

EVEN/ODD/OOO2 

• 
0 

Z 

1 

OP 

EVEN 

AB107/AB108 EXECUTION CHART 

CODE: F-A REMARKS: 

P X 

+1 A 

+ LP' 

D D 

I 

! 

Z 1 

I 

I 

I 

1 

OP RNI 

000 EVEN 
---



00 
\D 
...... 
N 
\N 
00 
o 
o 

):or 

VI 
\N 

r 
INSTRUCTION: EOR 

Addend Gates 

Augend Gates 
j---, 

A.L.U. Control 

SHIFTER Control 

Memory Request 

WRITE 

A.L.U ..... Z 

SH .... Y 

XSEL 

XSEL"'X 

SH"'P 

SH'" M 

SH'" 0 

SH'" A 

State 

EVEN/OOO/OOO2 

AB107lAB108 EXECUTION CHART 

CODE: F=B REMARKS: 

p X 

+1 A 

• + • 
0 0 0 

1 

Z Z 

1 1 

I 

1 

OP OP RNI 

EVEN 000 EVEN 



V"I 
J:-

00 
\.0 ......, 
N 
W 
00 
o 
o 
~ , 

r 
LOA INSTRUCTION: 

Addend Gotes 

Augend Gotes 
i----. 

A.L.U. Control 

SHIFTER Control 

Memory Request 

WRITE 

A.L.U .... Z 

SH"'Y 

XSEL 

XSEL+X 

SH+P 

SH+M 

SH+ Q 

SH+ A 

State 

EVEN/oDD/ODD2 

AB107/AB108 EXECUTION CHART 

CODE: F-C REMARKS: 

p X 

+1 

• + • 
D D 0 

1 

, 

I 
Z Z 

I I 

I 

I 

Op OP RNI 

EVEN ODD EVEN 
------_L..-.-____ 



00 
\D ....... 
N 
W 
00 
o 
o 
:J> 

IJ1 
IJ1 

I 
INSTRUCTION: 

Addend Gates 

Augend Gates 

A.L.U. Control 

SHIFTER Control 

Memory Requesf 

WRITE 

A.L.U. ~ Z 

SH "+Y 

XSEL 

XSEL+X 

SH-P 
. 

SH+ M 

SH+ Q 

SH+ A 

State 

EVEN/OOO/OOO2 

RAO 

• 
0 

Z 

1 

OP2 

EVEN 

AB107lAB108 EXECUTION CHART 

CODE: F=O REMARKS: 

X P 

y +1 +1 

• + + t 

0 0 0 0 

1 1 

1 

1 

Z Z 

1 

1 

OP2 OP OP RNI I 

000 EVEN 000 EVEN 



\Jl 

'" 

00 
\.0 

'" N 
W 
00 
o 
o 

» 

I 
INSTRUCTION: lOQ 

Addend Gates 

Augend Gates 
f-----, 

A.L.U. Control 

SHIFTER Control . 

Memory Request 

WRITE 

A.L.U ...... Z 

SH"'Y 

XSEL 

XSEL "'X 

SH+P 

SH+ M 

SH+ Q 

SH+ A 

State 

EVEN/OOO/OOO2 

ABI07lABlo8 EXECUTION CHART 

CODE: F==E REMARKS: 

p X 

+1 

• + • 
0 0 0 

I 

Z Z 

I I 

I 

I 

OP OP RNI 

EVEN 000 EVEN 



00 
\0 ....., 
N 

"'" 00 
o 
o 
:> 

V1 ....., 

J 

I 

" '-

INSTRUCTION: ADQ 

Addend Gates 

Augend Gates 

A.L.U. Control 

SHIFTER Control 

Memory Request 

WRITE 

A.L.U .... Z 

SH ... Y 

XSEL 

XSEL+X 

SH+P 

SH+M 

SH+ 0 

SH+ A 

State 

EVEN/ODD/ODD2 

ABJ07lABJo8 EXECUTION CHART 

CODE: F=F REMARKS: 

P Q 

+1 X 

• + + 

0 0 D 

1 

Z Z 

1 1 

1 

1 

OP OP RNI 

EVEN ODD EVEN 



Register Reference and Other Instructions 

I n the fo 110wi ng order: 

Fl = 0, ENTER, SWEEP 

Fl = 1 

Fl = 2,3 

Fl = 4,5 

Fl = 6,7 

Fl = 8 

Fl - 9 

Fl = A 

Fl = B 

Fl = C,D 

Fl = E 

Interrupt 

Fl = F 

58 89723800 A 



00 
\.0 
....... 
N 
\AI 
00 
o 
o 
):> 

V1 
\.0 

, 
AB107lAB108 EXECUTION CHART 

INSTRUCTION: SLS(+ ENTER) (+ SWEEP) 
CODE: FI=O REMARKS: 

Addend Gates P 

Augend Gates +1(f) X 

A.l.U. Control +Cf'tD It 

SHIFTER Control 0 0 

Memory Request I 

WRITE 1(2) 
I 

A.l.U ..... Z {JJ 
SH ..... Y 

XSEL Z Z 

XSEL"'X {lJ 

SH-P 1 

SH- M 

SH- 0 

SH- A 

State RNI RNI 

EVEN/ODD/ODD2 :mD EVEN 

NOTES: &~P·ENTER . E TER 



0'\ 
o 

OG 
\J) ....., 
N 
\;oJ 
OG o 
o 
» 

I 
INSTRUCTION: 

Addend Gates 

Augend Gates 

A.L.U. Control 

SHIFTER Control 

Memory Request 

WRITE 

A.L.U ..... Z 

SH .... Y 

XSEL 

XSEL .... X 

SH·P 

SH .... M 

SH .... 0 

SH .... A 

State 

EVEN/ODD/0002 

NOTES: 

SKIP 

p 

+1 

+ 

0 

Z 

1 

RNI 

000 

ABI07lAB108 EXECUTION CHART 

CODE: F=O. FI-I REMARKS: 

P 

v* 

+y.-.* 
0 

1 

Z Z 

J 

1 

RNI RNI 
, 

0002 EVEN , 

, 

I 

*SKT=1 

, 

- "- "- -.-.. --~.---.- .. -- .. ---



00 
\0 
'-J 
N 
W 
00 
o 
o 
» 

0' 

I INP 
INSTRUCTION: OUT 

Addend Gates 

Augend Gates 
-

A.L.U. Control 

SHIFTER Control 

Memory Reques1 

WRITE 

A.L.U ..... Z 

SH .... Y 

XSEL 

XSEL-+X 

SH.P 

SH. M 

SH· Q 

SH-+ A 

State 

EVEN/ODD/ODD2 

NOTES: 

AB107lAB108 EXECUTION CHART 

Fl=2 
CODE: F=O 

Fl=3 REMARKS: 

P iC61>jP 
XSE I®+l 

+ /!f) 
D TAQI D D 

1 

SH Z 

1 1 

1 

1<D 

RNI OP OP RNI 

ODD EVEN ODD EVEN 

J 
I 

l!J INP·REPlY ~REPL ~ l<!!Jl1O 
I RfP[y 



0'\ 
N 

00 
1..0 
'-I 
N 
W 
00 
o 
o 
:l> 

I 
INSTRUCTION: EIN 

liN 

Addend Gates 

Augend Gates 

A.L.U. Control 

SHIFTER Control 

Memory Request 

WRITE 

A.L.U .... Z 

SH ... y 

XSEL 

XSEL+X 

SH+P 

SH+ M 

SH+ Q 

SH+ A 

State 

EVEN/OOO/OOO2 

Enable Interrupt 

Inhibit Interrupt 

ABI07lABIo8 EXECUTION CHART 

Fl=4 CODE: F=O REMARKS: 
Fl=5 

P 

+1 • 
+ 

0 0 

1 

: 

Z Z I 

I 

1 

1 

RNI RNI 

000 EVEN 

E I N'~ 

liN 

,~ In next lnstruct ion 



00 
\0 

" N 
W 
00 
o 
o 
"» 

C7' 
W 

r 

, , . . 

SPB INSTRUCTION: 
CPB 

Addend Gates 

Augend Gates 

A.L.U. Control 

SHIFTER Control 

Memory Request 

WRITE 

A.L.U. -+ Z 

SH-+Y 

XSEL 

XSEL·X 

SH-P 

SH-M 

SH- 0 

SH+ A 

State 

EVEN/ODD/0002 

Set Program Protect 

Clear Program Protect 

CODE: F=O 

Q 

• • 
0 D 

1 

1 

Z 

I 

RNI OP2 

000 EVEN 

ABI07lAB108 EXECUTION CHART 

FI=6 
FI=7 

REMARKS: 

X P 

y +1 

• • + • 
D 0 D D 

1 1 

I 

I 

Z 

0 1 

1 

OP2 OP OP RNI I 

! 

000 EVEN 000 EVEN I 
SPB 

! 

I 

CPB I 

. 



(J'\ 
.j::-

00 
\D 
"oJ 
N 
W 
00 
o 
o 
» 

I 
INSTRUCTION: tNTERREG I STER 

Addend Gates p 

Augend Gates +1 

-
A.loU. Control + 

SHIFTER Control 0 

Memory Reques1 J 

WRITE 

A.loU." Z 

SH ..... y 

XSEL Z 

XSEL·X J 

SH-P J 

SH- M 

SH- 0 

SH- A 

State RNI 

EVEN/ODD/OD02 000 

Set X Regtster J 

NOTES: 

ABI07lABIo8 EXECUTION CHART 

CODE: F=O) Fl=8 REMARKS: 

---
-cm~ 1 / 
~¥J AI 

~rrw 
0 ~ 

Z 

J 

-
1 1O 

111 I 

I 
1 12 I 

I 

RNI 

EVEN 

I 
~ 14 ~ 13.IT ~ 15 ~'TY.'6 <§) TY.T6 ~ II • 13 • 15 .17·16 .17·16 e:> 10 2 12 

-



(XI 
\D ...... 
N 
W 
(XI 
o 
o 

:J>o 

0' 
V1 

I 

_/ 

INSTRUCTION: INA 

Addend Gates 

Augend Gates 

A.L.U. Control 

SHIFTER Control 

Memory Request 

WRITE 

A.L.U ..... Z 

SH .... y 

XSEL 

XSEL+X 

SH+P 

SH+M 

SH+ 0 

SH+ A 

State 

E\lEN/ODD/ODD2 

AB107lAB108 EXECUTION CHART 

CODE: Fr:O t Flr:9 REMARKS: 

p X 

+1 A 
, 

+ + \. 

D D 

1 

, 

Z Z 

rD 1 

I 

1 

RNI RNI 

ODD EVEN 

I 

@-Upon 1/ 
to X upper only. 

- --- -- ---- -- - --- -.----~ -



(T\ 
(T\ 

00 
1..0 
-....J 
N 
W 
00 
o 
o 
"» 

I 
, INSTRUCTION: ENA 

Addend Gates 

Augend Gates 

A.L.U. Control 

SHIFTER Control 

Memory Request 

WRITE 

A.L.U. -. Z 

SH -.y 

XSEL 

XSEL"'X 

SH .... P 

SH .... M 

SH .... 0 

SH .... A 

State 

EVEN/OOO/OOD2 

AB107lABI08 EXECUTION CHART 

CODE: F=O, Fl=A REMARKS: 

P 

+1 X 

+ • 
0 0 

1 

Z Z --I 1 

1 

1 

RNI RNI 

000 EVEN 

t.-.. 
~u~on '17 
to X UP ber onlLl 

- ---



00 
\D ...... 
N 
W 
00 o 
o 

» 

<7' ...... 

I 
INSTRUCTION: NOP 

Addend Gates 

Augend Gates 
~ 

A.L.U. Control 

SHIFTER Control 

Memory Reques1 

WRITE 

A.L.U ...... Z 

SH ..... Y 

XSEL 

XSEL .... X 

SH-P 

SH- M 

SH- 0 

SH- A 

State 

EVEN/OOO/OOD2 

AB107lAB108 EXECUTION CHART 

CODE: Fl=B REMARKS: 

P 

+1 

+ .. 
0 0 

1 

SH Z 

1 

1 

I 
I 

RNI RNI 
I 
I 

ODD EVEN 
, 

I , 



~ 
00 

00 
I.D 
-....J 
N 
W 
00 o 
o 
)::0 

I ENQ 
INSTRUCTION; 

INQ 

Addend Gates 

Augend Gates 
~. 

A.L.U. Control 

SHIFTER Control 

Memory Request 

WRITE 

A.L.U ..... Z 

SH .... y 

XSEL 

XSEL .... X 

SH·P 

SH .... M 

SH .... 0 

SH .... A 

State 

EVEN/OOD!OOO2 

AB107lAB108 EXECUTION CHART 

Fl=C CODE: F=O 
Fl=D 

REMARKS: 

P {D 

+1 X 

+ -W;~ 
D D 

I 

Z Z 

IV I 

I 

1 

RNI RNI 

ODD EVEN 

i 

l~ Upon 17 t to X uppe r on I y • 
2. Upon INQ 



00 
\D ...... 
N 
\AI 
00 
o 
o 
"» 

'" \D 

I 
INSTRUCTION: EXI 

Addend Gates 

Augend Gates 

A.L.U. Control 

SHIFTER Control 

MeJl10ryRequest 

WRITE 

A.L.U .... Z 

SH"'Y 

XSEL 

XSEL .... X 
.. 

SH+P 

SH+M 

SH+ 0 

SH+ A 

Shift 

EVEN/000/OO02 

- -_._-

AB107/AB108 EXECUTION CHART 

CODE: F=O, Fl=E REMARK$: 
; 

X X 

+1 X 

+ • • • • 
T.A. 0 0 0 0 

I 1 

SH SH Z Z 

fD I I 1 

1 

I 
RNI RNI OP OP RNI 

I 

000 0002 EVEN 000 EVEN 

CD To X 
UDDer onlv 



~ 

00 
-.0 
-....J 
N 
Vol 
00 
o 
o 
J> 

I 
ENI INSTRUCTION: 
Interrupt 

Addend Gates 

Augend Gates 
t------,. 

A.L.U. Control 

SHIFTER Control 

Memory Reques1 

WRITE 

A.loU ..... Z 

SH ..... Y 

XSEl 

XSEL·X 

SH·P 

SH. M 

SH·O 

SH. A 

State 

EVEN/OoO/OO02 

ClRIR 

NOTE: ~'< RN lis the on I 

CODE: 

P 

+1 X 

+ • 
TA 0 

1 

SH SH 

I I 

ENI ENI 
(RNI)~'< 

000 0002 

fV 

state wh i ch ( 

AB107lABI08 EXECUTION CHART 

REMARKS: 

p X I 
-(J) I 

+1 I 

+ + 

0 0 0 

1 

I 

I 

Z SH Z 

I 

I 

ENI ENI ENI4 
ENI2 ENI2 RNI 

EVEN 000 EVEN 

I 

an rema in wh i I ~ EN I. nd ind cates hat an instru t ion ha ~ been [komo Ie led 

q) OEl·F=O ~ ENI·RNI·O 
Otherwis~ 
will be (-0) 



<X> 
\0 
....... 
N 
W 
<X> 
o 
o 
> 

....... 

'--

INSTRUCTION: SH I FTS 

Addend Gates 

Augend Gates 

A.L.U. Control 

SHIFTER Control 

Memory Request 

WRITE 

A.L.U. -. Z 

SH-'Y 

XSEL 

XSEL+X 

SH .... P 

SH .... M 

SH .... 0 

SH .... A 

State 

EVEN/000/0002 

load Counter 

SHI 

- - --- --

AB I 07/AB 108 EXECUTION CHART 

CODE: F=O, FI=F REMARKS: 
See additional timing diagrams 
(page 7 and 8)0 

P <fD p ciJ) p @ 
+1 ~ +1 (j) +1 [ji) 

+ • + • + • 
D Sh i ft D Sh i ft D Sh i ft 

1 1 

Z Z I 

1 1 

1 1 

{JJ I(J) I® 
{!j) 1~ 1® 

RNI RNI RNI ITR OP RNI 

ODD EVEN ODD EVEN ODD EVEN 

1 

1 1 0 0 0 0 

!jlb 
{) Tbo I5°(SHItTO) 

$ {£VEN+T6) -IS -
. I 6 -1 5 (Ktr+ I 0) + I 6 (s H lem 

(2) (000+ T5) 016 
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