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BAR

ar

QWA

*

DBcc

Dvs

Dw

Data
S ze

-W

-W

BW.

-W

-W

Qper ands

Dy, Dx
-(AY), - (AX)

Dn, <ea>
<ea>, Dn

<ea>, An
#x, <ea>
#<1-8>, <ea>

Dy, DX
-(AY), - (Ax)

<ea>, Dn
Dn, <ea>

#<dat a>, <ea>
#<dat a>, OCR
#<dat a>, SR
#<1-8>, Dy
Dx, by
<ea>
#<1-8>, Dy
x, by
<ea>
<l abel >
Dn, <ea>

#<dat a>, <ea>

Dn, <ea>
#<dat a>, <ea>

Dn, <ea>
#<dat a>, <ea>

<l abel >
Dn, <ea>
#<dat a>, <ea>
<ea>, Dn
<ea>
<ea>, Dn
<ea>, An
#<dat a>, <ea>
(Ay)+ (A +

DBcc Dn, <l abel >

<ea>, Dn

<ea>, Dn

68000 I nstruction Set

Instruction Description Condi
X
Add BCD with extend *
ADD bi nary *
ADD binary to An -
ADD | medi ate *
ADD 3-bit inmediate *
ADD eXt ended *
Bit-wise AND -
Bit-wise AND with I medi ate -
*
*
Arithnetic shift Left *
Dy shifted by Dx nod 64
(ne bit shift only
Arithnetic Shift R ght *

Dy shifted by Dx nod 64
(ne bit shift only

Condi tional Branch -
* See notes at end for conditions

Test a Bit and CHanGe -

Test a Bit and CLeaR -

Test a Bit and SET -

Branch to SubRoutine -

Bit TeST -

CHecK Dn Agai nst Bounds -
QeaR -
CoMPar e -
CoMPare Addr ess -
CoWPare | medi at e -
ColMPare Menory -

Loopi ng Instruction -
* See notes at end for conditions

D Vide Signed -

Dl Vi de Wnsi gned -

Sumary

tion Codes
NzVC

u* u=*
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<ea> -

xX X

N
xX X
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(An)+
-(An)

Al | oved
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Addr essi ng Mdes
X X

X X

X X

X X

X X

X X

X X

3 3 3 3 X X
3 3 3 3 X X
3 3 3 3 X

w
w
w
w
w
w
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xX X xX X

xX X
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Menoni ¢

BXG

| LLEGAL

IMP

JSR

LEA

LINK

LSL

LSR

Data
Size
BW.
BN
B-
-W
--L

-W

BW

-W

-W

-W

-W

-W

-W

L

-W

-W

-W

L

-W

-W

B--

BW.

BW

Qper ands

Dn, <ea>
#<dat a>, <ea>
#<dat a>, OCR

#<dat a>, SR

Rx, Ry

Dn

<ea>
<ea>

<ea>, An

An, #<di spl acenent >

#<1-8>, Dy
D, by
<ea>

#<1-8>, Dy
x, by

<ea>

<ea>, <ea>

<ea>, OCR
CR <ea>
<ea>, SR
SR <ea>

SP, An
An, SP

<ea>, An

<rg. | st> <ea>
<ea>, <rg.|st>

Dn, x(An)
X(An), Dn

#<-128. +127>, Dn
<ea>, Dn
<ea>, Dn

<ea>
<ea>

<ea>

<ea>

68000 Instruction Set Sunmary

Instruction Description

X NZ
Excl usive CR - x
Excl usive CR | mmedi ate -
*ox %
* % %
Exchange any two registers - - -
Sign EXTend E
| LLEGAL- I nstruction Exception - - -
JuMP to Affective Address - - -
Junp to SubRoutine - - -
Load Effective Address - - -
Alocate Stack Frane - - -
Logi cal Shift Left * ok ok
Dy shifted by Dx nod 64
One bit shift only
Logi cal Shift R ght *oxox
Dy shifted by Dx nod 64
One bit shift only
Between Ef fective Addresses - *
Sour ce

Condi tion Codes

vC

0o
<ea>

Destination <ea>

To OR [N
From CCR -
To SR (I
From SR -

SP to/ from Address Regi ster - - -

MOVE Address - - -

MOVE Mil tiple - - -

MOVE Peri pheral - - -

MOVE 8-bit imediate - x
MALtiply Signed E
MALtiply Unsigned EE
Negat e BCD *uU*
NEGat e P
NEGate with eXtend *oxox
No CPeration - - -
Formone' s conpl enent E

=
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= Ol
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, -2 ¢ S5
PN T 3
T g << 2 8
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<ea> - Al owed Addressing Mdes

X X . XX
X X X X
X X X X
1 .
X X X
X
X X X
X
X X X
X X X X X
X X X
X
X
X X X
X X X
X X X
X X X
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x X




Mhenoni ¢

RTS

*

STCP

TAS

TRAP

TRAPV

Data
S ze

-W
-W

-W

-W

Qper ands

<ea>, Dn
Dn, <ea>

#<dat a>, <ea>
#<dat a>, OCR

#<dat a>, SR

<ea>

#<1-8>, Dy
Dx, Dy

<ea>
#<1-8>, Dy
x, by
<ea>
#<1-8>, Dy
x, Dy
<ea>
#<1-8>, Dy
Dx, Dy

<ea>

DX, by
-(A9), - (AY)

<ea>

#<dat a>

Dn, <ea>
<ea>, Dn

<ea>, An

#X, <ea>

#<dat a>, <ea>

Dy, DX
-(AY), - (Ax)

Dn
<ea>

#<vect or >

<ea>

68000 Instruction Set Sunmary

Instruction Description Condi ti on Codes
XNzZvC

Bit-wise (R -**00

Bit-wise Rwith I mediate -**00

Push Effective Address R

RESET al | external devices CEERE

RQate Left - xxQx
Raate R ght - *xQ*
RO ate Left with eXtend R
RQate Rght with eXtend R VI

ReTurn from Exception [
ReTurn and Restore [N |
ReTurn from Subroutine - - - - -

Subtract BCD with eXtend *uU* U

Set to -1if True, Oif False - - - - -
* See notes at end for conditions

Enable & wait for interrupts [

SUBtract binary *ox ok ko

SUWBtract binary from An e -

SUBtract | mediate * ok ok ok ok
SUBtract 3-bit immediate * ok ok ok ok
SWBtract eXt ended * ok oKk ok ok
SWAP words of Dn _x %00

Test & Set MBB & Set NZ-bits - * * 00
Execute TRAP Exception PR
TRAPV Exception if V-bit Set .- - - -
TeST for negative or zero -**00

Deal | ocate Stack Frame - - - -

(An)

(An)+

~(An)

W(An)
b(An,Rx)
label(PC)
label(PC,Rx)
#immed

Synbol Meani ng Synbol Meani ng
* Set according to result of operation <ea> Effective Address Cperand
- Not af fected <dat a> I medi ate data
0 d eared <label >  Assenbler |abel
1 Set <vector> TRAP instruction Exception vector (0-15)
U Qutcone (state after operation) undefined <rg.lst> MOEMinstruction register |ist
| Set by immedi ate data <displ.> LINK instruction negative di spl acement
Addr essi ng Modes Synt ax Legend
Data Register Drect Dn Dn  Data Register (nis 0-7)
Address Register Direct An An Address Register (nis 0-7)
Address Regi ster Indirect (An) b 08-bit constant
Address Register Indirect wth Post-Increnent (An) + w const ant
Address Register Indirect with Pre-Decrenent -(An) | it constant
Address Register Indirect wth D splacenent W An) X 8-, 16-, 32-bit constant
Address Register Indirect wth |ndex b( An, Rx) Rx I ndex Register Specification, one of:
Absol ute Short w Dn. W Low 16 bits of Data Register
Absol ute Long | Dn.L Al 32 bits of Data Register
Program Counter with D spl acenent | abel (PO An.W Low 16 bits of Address Register
Program Counter with | ndex | abel (PC, Rx) An.L Al 32 bits of Address Register
I medi at e #x X This node not avail abl e.
Status Register RN . This node is avail abl e.
Condi tion Code Register aR 1 Wrd & Long size only.

2 Long size only.
3 Byte size only.

Condition Codes for Bcc, DBcc and Scc I nstructions.

Condi tion Codes set after QW DO, D1 Instruction.

Rel ati onshi p Unsi gned Si gned
DL < D0 LQ CS- Carry Bit Set LT - Less Than
Dl <= D0 LS - Lower or Same LE - Less than or Equal
DL = D0 EQ - Equal (Z-bit Set) EQ- Equal (Z-bit Set)
DL !'= DO NE - Not Equal (Z-bit Qear) NE - Not Equal (Z-bit Qear)
DL > DO H - Hgher than Gl - GQeater Than
DL >= D0 HS, CC - Carry Bit Qear GE - Geater than or Equal
PL - PLus (N-bit Qear) M - Mnus (Nbit Set)
VC - V-bit dear (No Overflow VS - V-bit Set (Overflow
RA - BRanch Al ways
DBcc Only - F - Never Terminate (DBRAis an alternate to DBF)
T - Aways Terninate
Scc Only - SF - Never Set
ST - Aways Set

Parts from"Programm ng the 68000" by Steve Wllians. (c) 1985 Sybex Inc.
Parts from BYTE Magazi ne article.
Conpi | ed by Diego Barros. e-mail : alien@ikzak. apana. org. au

Severely hacked around by Phil Rce 26/2/97
ri ce@ronbar k. bendi go. | at r obe. edu. au




