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Figure 5-5 Basic computer instruction formats.

15 14 12 11 0
1 Opcode Address (Opcode = 000 through 110)

(a) Memory - reference instruction

15 12 11 0

0 1 1 1 Register operation (Opcode =111, [1=0)
(b) Register - reference instruction

15 12 11 0

1 1 1 1 I/0 operation (Opcode =111, I=1)

(¢) Input — output instruction
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TABLE 5-4 Memory-Reference Instructions

Operation

Symbol decoder Symbolic description
AND Do AC<AC N\ MI|AR]

ADD D, AC<AC + M[AR], E «Cou
LDA D, AC « M| AR]

STA D, M[AR] < AC

BUN Dy PC < AR

BSA Ds M[AR]|«<PC, PC« AR +1
ISZ Ds M[AR) < M[AR] + 1,

If M[AR] + 1 = 0 then PC < PC + 1
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AND to AC

DTy DR «—M]JAR]
D,Ts: AC<—ACN\DR, SC<«0

ADD to AC

DTy DR « MI[AR]
D\Ts: AC <« AC+ DR, E « Cpu, SC « 0
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LDA: Load to AC

D,Ty DR « M[AR]
D,Ts: AC « DR, SC « 0

STA: Store AC

D3T4: MIAR] L AC, S5C «< 0




ACC 5lw 0023 9 5,135 ,L ©lygws

LDA: Load to AC

D,Ty DR « M[AR]
D,Ts: AC « DR, SC « 0

STA: Store AC

D3T4: MIAR] L AC, S5C «< 0
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BUN: Branch Unconditionally

program branches (or jumps) unconditionally.

DIy PC <« AR, SC « 0

BSA: Branch and Save Return Address

subroutine or procedure.

MIAR] « PC, PC<—AR+1Q

DsTy: M[AR] « PC, AR « AR +1
DsTs: PC « AR, SC « 0
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PC =21

AR =135
136

(a) Memory, PC, and AR at time T,

BSA ,giwo ;I Jlie

Memory

BSA

135

Next instruction

Subroutine

1

BUN

135

20
21

135
PC =136

(b) Memory and PC after execution

Memory

BSA

135

Next instruction

21

Subroutine

1

BUN

135
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ISZ: Increment and Skip if Zero

D¢Ty: DR <« MJ[AR]
D¢Ts: DR <« DR +1
DTs: M[AR] « DR, if (DR = 0)

then (PC «< PC + 1), SC « 0
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Memory - reference instruction

AND ADD LDA STA
D,T, DT, D.T, DT,
DR « M[AR] DR « M [MAR)] DR « M [AR] M [AR] « AC
SC«0
l DT l D\T;s l DT
AC « ACN\ DR AC « AC + DR AC « DR
E «Cou
SC«0 SC «0 SC«0
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BUN BSA 1SZ
l D,T, l DsT, l D¢T,
PC « AR M [AR] « PC DR « M [AR]
SC«0 AR— AR + 1
DsTs Y DT
PC « AR DR « DR + 1
SC«0
D¢Te
M [AR] « DR
If (DR =0)
then (PC« PC+ 1)
SCe0

s .
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Serial Computer
Input - output communication registers and
terminal interface flip-flops
: Receiver
Printer e interface [ OUTR |-
FGO
_—».
Figure 5-12 Input-output configuration. e
Transmitter
Keyboard  EEE—— interface Lo INPR

FGI
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TABLE 5-5 Input-Output Instructions

D-IT; = p (common to all input—output instructions)
IR(i) = B; [bit in IR(6-11) that specifies the instruction]

p: SC<«0 Clear SC
INP  pBn: AC(0-7)«<INPR, FGI<0 Input character
OUT pBw: OUTR <« AC(0-7), FGO <0 Output character

SKI pBs:  1f (FGI = 1) then (PC«<PC + 1)  Skip on input flag

SKO pBg: If (FGO =1) then (PC«<PC + 1) Skip on output flag
ION pB:. IEN <1 Interrupt enable on
IOF pBs: IEN <0 Interrupt enable off
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