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68000 Instruction Set68000 Instruction Set

68000 implements rich assortment of operations which 
can be categorized as:
Integer Arithmetic
Data movement
Boolean
Shift and rotate
Bit manipulation
Binary-coded decimal
Program flow
System control



Page 3© 2002 Dr. James P. Davis

68000 Instruction set68000 Instruction set

To understand the operation of each instruction, the 
way condition code bits are affected is vital.

SR    271F
CCR

CCR 00011111
X   N   Z  V  C

X-EXTEND      N-NEGATIVE
Z-ZERO           V-OVERFLOW 
C-CARRY
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6800 Data Movement Instructions6800 Data Movement Instructions
Data movement instructions provide facility to move 
data among memory locations or registers

Source: MacKenzie © 1995 Prentice Hall Publishers
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6800 Data Movement Instructions6800 Data Movement Instructions

EXG-exchange contents of two registers
LEA  6(A0,D5.L),A0-loads A0 with effective address 
PEA –moves EA to active stack rather than to address 
register.
MOVEM.W D3-D5/A2, -(A7) –moves multiple registers 
to or from memory locations.

D3—W1                              N-

D4—W2                            N-2-----W4
D5—W3                            N-4 -----W3
A2—W4                            N-6 -----W2
A7—N                               N-8 -----W1

MOVEP-facilitates word or long word transfers to 8-bit 
peripherals.
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68000 Instruction set68000 Instruction set

LINK –has two purposes.To create a pointer to a 
parameter list  and to create a temporary storage for 
local variables.
UNLK deallocates storage occupied by local variables 
and restores old value of pointer

Refer the Figure 3.4(page 82) from Mackenzie
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68000 Boolean Instructions68000 Boolean Instructions
Source: MacKenzie © 1995 Prentice Hall Publishers
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68000 Shift and Rotate Instructions68000 Shift and Rotate Instructions
Source: MacKenzie © 1995 Prentice Hall Publishers
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68000 Instruction Set68000 Instruction Set

Arithmetic shift instructions treat data as signed 
integers.Shifting is analogous to multiplication by power 
of two(ASL) or division by power of two(ASR).
Logical Shift  instructions treat data as Boolean 
variables.One or more bits are lost depending on the 
shift count.If shift is left bits are lost from the most 
significant side of the operand.If the shift is right,bits are 
lost from least significant side.

ASR.B D3,D2 
(SHIFT COUNT IS IN D3 AND SHIFT DATA IN D2)
SWAP instruction is also available to exchange the 
upper and lower words in a 32 bit operand.
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68000 Integer Arithmetic Instructions68000 Integer Arithmetic Instructions
Source: MacKenzie © 1995 Prentice Hall Publishers
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68000 Integer Arithmetic Instructions68000 Integer Arithmetic Instructions

ADDX, SUBX permit multi-precision addition and 
subtraction operations by adding or subtracting the x 
bit as well as the two operands.It is supposed that X bit 
holds the carry from a previous operation.

ADD.L D1,D3
ADDX.L D0,D2

Ex for CMP: Refer Figure 3.5(page 83)

Page 12© 2002 Dr. James P. Davis

68000 Instruction Set68000 Instruction Set

DIVS instruction works with a 32-bit dividend and a 16-
bit divisor(the source operand)(Ex:Figure 3.8(page 84)
DIVS (unsigned divide) is same as DIVS except that 
both dividend and divisor are treated as unsigned 
integers.
MULU multiplies two 16 bit unsigned integers and 
generates 32 bit product  which are saved in destination 
register.
CLR writes zeros into destination operand.
NEG performs a 2’s compliment operation on 
destination data
EXT is used to increase bit size of signed integer.

EXT.W D5 
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68000 PROGRAM Flow Instructions68000 PROGRAM Flow Instructions
Instruction                    Operation

Bcc             Branch conditionally
BRA            Branch Always
BSR            Branch to subroutine
DBcc           Test decrement and branch
JMP             Jump to address
JSR             Jump to subroutine
NOP            No operation
RTE             Return and reallocate stack
RTR             Return and restore condition codes
RTS             return from subroutine
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68000 Instructions68000 Instructions

68000 Bit manipulation Instructions
Instruction    Operand

BCHG        Change bit
BCLR         Clear bit
BSET         Set bit   
BTST          Test bit  EX:BTST #7,d5(bit 7 in D5)
68000 Binary coded decimal Instructions

Instruction    Operand
ABCD          add source to destination
NBCD          negate destination
SBCD           subtract source from destination
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68000 System Control Instructions68000 System Control Instructions
Source: MacKenzie © 1995 Prentice Hall Publishers


