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Opcode Mode Address or operand
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Memory

Opcode Mode

ADRS

Next instruction

Program

800

Data

250

251

252

500

PC = 250

ACC

Opcode:
Mode:
ADRS:
Operation:

Load ACC
Direct address
500
ACC 800
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Memory

Opcode Mode

ADRS

Next instruction

Program

Instruction

Program

300

301

302

500

PC = 300

ACC

Opcode:
Mode:
ADRS:
Operation:

Branch if ACC 0
Direct address
500
PC 500 if ACC 0
PC 302 if ACC 0
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Memory

Opcode Mode

ADRS or NBR = 500

Next instruction

Opcode: Load to ACC

ACC

R1 = 400

PC = 250

700

800

600

300

250

251

252

400

500

752

800

900 200
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TABLE 10-1
Symbolic Convention for Addressing Modes

Refers to Figure 10-6

Addressing
Mode

Symbolic
Convention

Register
Transfer

Effective
Address

Contents
of ACC

008005SRDA ADLtceriD
005152RBN# ADLetaidemmI
003008]SRDA[ ADLtceridnI
006257SRDA$ ADLevitaleR
002009)1R( SRDA ADLxednI

Register LDA R1 — 400
007004)1R( ADLtceridni-retsigeR

ACC M ADRS[ ]←
ACC NBR←
ACC M M ADRS[ ][ ]←
ACC M ADRS PC[ ]←
ACC M ADRS R1[ ]←
ACC R1←
ACC M R1[ ]←
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TABLE 10-2
Typical Data Transfer Instructions

cinomenMemaN

DLdaoL
TSerotS

EVOMevoM
Exchange XCH

HSUPhsuP
POPpoP

NItupnI
TUOtuptuO
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SP 101

R1

C

B

A

100

101

102

103

104

Address

Memory
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TABLE 10-3
Typical Arithmetic Instructions

cinomenMemaN

CNItnemercnI
Decrement DEC

DDAddA
BUStcartbuS
LUMylpitluM

VIDediviD
Add with carry ADDC
Subtract with borrow SUBB
Subtract reverse SUBR

GENetageN
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TABLE 10-4
Typical Logical and Bit-Manipulation Instructions

cinomenMemaN

RLCraelC
TESteS
TONtnemelpmoC
DNADNA

RORO
ROXRO-evisulcxE

CRLCyrrac raelC
CTESyrrac teS

CMOCyrrac tnemelpmoC
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T 10-5 TABLE 10-5
Typical Shift Instructions

Name Mnemonic Diagram

Logical shift right SHR

Logical shift left SHL

Arithmetic shift right SHRA

Arithmetic shift left SHLA

Rotate right ROR

Rotate left ROL

Rotate right with carry RORC

Rotate left with carry ROLC

0 C

0C

C

0C

C

C

C

C
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1 8 23
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TABLE 10-6
Evaluating Biased Exponents

Exponent E
in decimal

Biased exponent e E  127

Decimal Binary

126 126  127  1 00000001
001 001  127  126 01111110
000  000  127  127 01111111
001 001  127  128 10000000
126 126  127  253 11111101
127 127  127  254 11111110
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TABLE 10-7
Typical Program Control Instructions

cinomenMemaN

RBhcnarB
PMJpmuJ

Call procedure CALL
Return from procedure RET
Compare (by subtraction) CMP
Test (by ANDing) TEST
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TABLE 10-8
Conditional Branch Instructions Relating to Status Bits 
in the PSR

Branch Condition Mnemonic Test Condition

Branch if zero BZ Z  1
Branch if not zero BNZ Z  0
Branch if carry BC C  1
Branch if no carry BNC C  0
Branch if minus BN N  1
Branch if plus BNN N  0
Branch if overflow BV V  1
Branch if no overflow BNV V  0
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TABLE 10-9
Conditional Branch Instructions for Unsigned Numbers

Branch Condition Mnemonic Condition Status Bits*

*Note that C here is a borrow bit.

Branch if above BA C Z  0
Branch if above or equal BAE C  0
Branch if below BB  C  1
Branch if below or equal BBE C Z  1
Branch if equal BE A B Z  1
Branch if not equal BNE Z  0

A B
A B
A B
A B

A B



© 2008 Pearson Education, Inc.
M. Morris Mano & Charles R. Kime
LOGIC AND COMPUTER DESIGN FUNDAMENTALS, 4e
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TABLE 10-10
Conditional Branch Instructions for Signed Numbers

Branch condition Mnemonic Condition Status Bits

Branch if greater BG
Branch if greater or equal BGE
Branch if less BL
Branch if less or equal BLE
Branch if equal BE A B Z  1
Branch if not equal BNE Z  0

A B N V( ) Z 0
A B N V 0
A B N V 1
A B N V( ) + Z 1

A B
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2

3

4

External interrupts

Interrupt vector
address

Central processing unit (CPU)

End of execution
of instruction

Enable-interrupt
flip-flop

Interrupt acknowledge

To memory
stackPC

EI

INTACK

IVAD

1




