MC68000 Reference Material

s=Imm
Dn An (An) (An)+ -(An) dig(An) ds(Xn,An) Abs.W Abs.L die(Pc) ds(PC,Xn) d=SR/CC
Mnemonic Size Address Mode # | ~ # ~ | # ~ # ~ # ~ # ~ # ~ # ~ # ~ # | ~ # ~ # ~
ABCD s=Dn =12 |6
s= -(An) s= 2 18
ADD B/W s=Dn =12 |4 ADDA | 2 12 | 2 12 | 2 14 | 4 16 | 4 18 4 16 | 6 20
d=Dn s=|2 |4 2 14 |2 8 2 8 2 10 | 4 12 | 4 14 4 12 | 6 16 |4 | 12 4 14 4 8
L s=Dn =12 |8 ADDA | 2 20 | 2 20 | 2 22 | 4 24 | 4 26 4 24 | 6 28
d=Dn =12 |8 2 8 |2 14 | 2 14 | 2 16 | 4 18 | 4 20 4 18 | 6 22 |4 | 18 4 20 6 16
ADDA W d=An s= |2 |8 2 8 |2 12 | 2 12 | 2 14 | 4 16 | 4 18 4 16 | 6 20 |4 | 16 4 18 4 12
L d=An s= |2 |8 2 8 |2 14 | 2 14 | 2 16 | 4 18 | 4 20 4 18 | 6 22 |4 | 18 4 20 6 16
ADDI B/W S=imm =14 |8 ADDA | 4 16 | 4 16 | 4 18 | 6 2 6
L S=imm =|6 |16 ADDA 22 6 20 | 8 24
ADDQ B/W s=imm3 =12 |4 2* |8 |2 12 | 2 12 | 2 14 | 4 16 | 4 18 4 16 | 6 20
L s=imm3 =12 |8 2 8 |2 20 | 2 20 | 2 22 | 4 24 | 4 26 4 24 | 6 28
ADDX B/W s=Dn =12 |4
s=-(An) = 2 18
L s=Dn =12 |8
s=-(An) = 2 30
AND B/W s=Dn =12 | 4 2 12 | 2 12 | 2 14 | 4 16 | 4 18 4 16 | 6 2
d=Dn s= |2 |4 2 8 2 8 2 10 | 4 12 | 4 14 4 12 | 6 16 |4 | 12 4 14 4 8
L s=Dn =12 |8 2 20 | 2 20 | 2 22 | 4 24 | 4 26 4 24 | 6 26
d=Dn s= |2 |8 2 14 | 2 14 | 2 16 | 4 18 | 4 20 4 18 | 6 22 |4 | 18 4 20 6 16
ANDI B/W s=imm =14 |8 4 16 | 4 16 | 4 18 | 6 20 | 6 22 6 20 | 8 24
L s=imm =6 |16 6 28 | 6 28 | 6 30 | 8 32 8 34 8 32 10 36
ANDI CCR B s=imm =
ANDI SR W s=imm =
ASL, ASR B/W count=Dn =|2 | 6+2n
count=#1-8 =|2 6+2n
L count=Dn =12 | 82n
count=#1-8 =|2 | 82n
Memory w count=1 = 2* 12 | 2* 12 | 2* |14 | 4* 16 | 4* 18 4* 16 | 6* 20
Bcc B ds= branch taken 2 10
branch not taken 2 8
W die= branch taken 4 10
branch not taken 4 12
BCHG B bit#=Dn = 2 12 | 2 12 | 2 14 | 4 16 | 4 18 4 16 | 6 20
bit#=imm = 4 16 | 4 16 | 4 18 | 6 20 | 6 22 6 20 | 8 24
L bit#=Dn =|2 | <8
bit#=imm =14 | <12
BCLR B bit#=Dn = 2 12 | 2 12 | 2 14 | 4 16 | 4 18 4 16 | 6 20
bit#=imm = 4 16 | 4 16 | 4 18 | 6 20 | 6 22 6 20 | 8 24
L bit#=Dn =12 | <10
bit#=imm =4 | <14
BRA B dg= 2 10
W d15= 4 10
BSET B bit#=Dn = 2 12 | 2 12 | 2 14 | 4 16 | 4 18 4 16 | 6 20
bit#=imm = 4 16 | 4 16 | 4 18 | 6 20 | 6 22 6 20 | 8 24
L bit#=Dn =2 | <8
bit#=imm =14 | <12
BSR B dg= 2 18
W die= 4 18




s=Imm

Dn An (An) An)+ -(An) dsg(An) ds(Xn,An) Abs.W Abs.L dig(Pc) dg(PC,Xn) | d=SR/CC
Mnemonic Size Address Mode # | ~ # | ~ # | ~ # | ~ # | ~ # | ~ # | ~ # | ~ # ~ # | ~ # | ~ # | ~
BTST B bit#=Dn d= 2|8 218 2 110 4 112 4 | 14 4 |12 6 16 4 112 4 | 14
bit#=imm d= 4 | 12 4 | 12 4 | 14 6 | 16 6 | 18 6 | 16 8 20 6 | 16 6 | 18
L bit#=Dn d=]12 | <6
bit#=imm d=14 | <10
CHK W 2 | <44 trap 2 | <48 2 | <48 2 | <50 4 | <52 4 | <54 4 | <52 6 <56 4 | <52 4 | <54 4 | <48
2 | 10 no trap 2 |14 2 | 14 2 | 16 4 | 18 4 |20 4 | 18 6 22 4 | 18 4 |20 4 | 14
CLR B/W =12 |4 2 |12 2 |12 2 | 14 4 | 16 4 | 18 4 | 16 6 20
L =12 |6 2 |20 2 120 2 |22 4 | 24 4 | 26 4124 6 28
CMP B/W | d=Dn s=|2 |4 2 |4 2 |8 2|8 2 |10 4 112 4 | 14 4 |12 6 16 4 112 4 | 14 4 18
L d=Dn s=|[2 |6 2 |6 2 |14 2 |14 2 |16 4 | 18 4 |20 4 | 18 6 22 4 | 18 4 |20 6 | 14
CMPA W d=An =12 |6 2|6 2 |10 2 |10 2 |12 4 | 14 4 | 16 4 | 12 6 18 4 | 14 4 | 16 4 110
L d=An s=|[2 |6 2 | 6 2 |14 2 |14 2 | 16 4 | 18 4 | 20 4 | 18 6 22 4 | 18 4 | 20 6 | 14
CMPI B/W | s=imm =14 18 CMPA | 4 | 12 4 |12 4 |14 6 | 16 6 | 18 6 | 16 8 20
L s=imm =|6 | 14 CMPA | 6 | 20 6 | 20 6 | 22 8 | 24 8 | 26 8 | 24 10 | 28
CMPM B/W 2 |12
L 2 120
DBcc W
DIVS W 2 | <158 2 | <162 |2 [ <162 |2 | <164 |4 | <166 |4 | <168 |4 | <166 | 6 <170 | 4 | <166 | 4 | <168 4 | <162
DIVU w 2 | <140 2 | <144 |2 | <144 | 2 | <146 |4 | <148 |4 | <150 |4 | <148 | 6 <152 | 4 | <148 | 4 | <150 4 | <144
EOR B/W 2 | 4 2 |12 2 |12 2 | 14 4 | 16 4 | 18 4 | 16 6 20
L 2 |8 2 | 16 2 | 16 2 |18 4 | 20 4 | 22 4 120 6 24
EORI B 418 4 |16 4 | 16 4 | 18 6 | 20 6 | 22 6 | 20 8 24
L 6 | 16 6 | 28 6 | 28 6 | 30 8 | 32 8 | 34 8 | 32 10 | 36
EORI CCR B 4 120
EORI SR W 4 120
EXG L 2 |6 2 |6
2 |6 2|6
EXT W 2 | 4
L 2 | 4
ILLEGAL 2 | 34
JMP 2 |8 4 | 10 4 | 14 4 110 6 12 4 | 10 4 | 14
JSR 2 |16 4 | 18 4 | 22 4 |18 6 20 4 |18 4 | 22
LEA L 2 |4 4 | 8 4 | 12 4 | 8 6 12 4 | 8 4 | 12
LINK 4 |16
LSL LSR B/W 2 | 6+2n
2 | 6+2n
L 2 | 6+2n
2 | 6+2n




s=Imm

Dn An (An) An)+ -(An) dsg(An) dg(Xn,An) Abs.W Abs.L dss(Pc) ds(PC,Xn) | d=SR/CC
Mnemonic Size Address Mode # | ~ # | ~ # ~ # ~ # ~ # ~ # ~ # ~ # ~ # | ~ # | ~ # ~
Memory W count =1 d= 2* 112 2* 1 12 2" | 14 4* | 16 4* | 18 4* | 16 6* | 20
MOVE B/W | d=Dn s=| 2|4 2 |4 2 |8 2 |8 2 10 4 12 4 14 4 12 6 16 4112 41 14 4 8
d=An s= | MOVEA | MOVEA | MOVEA MOVEA MOVEA MOVEA MOVEA MOVEA MOVEA MOVEA MOVEA MOVEA
d =(An) s=| 2|8 2 | 8 2 12 2 12 2 14 4 16 4 18 4 16 6 20 4] 16 4] 18 4 12
d (An)+ s=| 2|8 2 |8 2 12 2 12 2 14 4 16 4 18 4 | 16 6 20 4| 16 4|18 4 12
d=-(An) s=| 2|8 2 |8 2 12 2 12 2 14 4 16 4 18 4 16 6 20 4116 4118 4 12
d=die(An) s= |4 ]12 4 112 | 4 16 4 16 4 18 6 |20 6 | 22 6 | 20 8 24 6 | 20 6 | 22 6 16
d=dg(Xn,An) | s= | 4 | 14 4 114 | 4 18 4 18 4 |20 6 | 22 6 |24 6 | 22 8 26 6 | 22 6 | 24 6 18
d = Abs.W s= | 4|12 4 112 | 4 16 4 16 4 18 6 | 20 6 | 22 6 | 20 8 24 6 | 20 6 | 22 6 16
d=Abs.L s= | 6| 16 6 |16 |6 | 20 6 | 20 6 | 22 8 | 24 8 | 26 8 | 24 10 | 26 8|24 8 | 26 8 20
L d=Dn s=| 2|4 2 |4 2 12 2 12 2 14 4 16 4 18 4 | 16 6 20 4] 16 4] 18 6 12
d=An s= | MOVEA | MOVEA | MOVEA MOVEA MOVEA MOVEA MOVEA MOVEA MOVEA MOVEA MOVEA MOVEA
d=(An) s= | 2] 12 2 |12 |2 |20 2 |20 2 |22 4 | 24 4 | 26 4 |24 6 28 4124 4|26 6 20
d=(An)+ s=| 2|12 2 |12 |2 |20 2 |20 2 | 22 4 | 24 4 | 26 4 | 24 6 28 4| 24 4| 26 6 20
d=-(An) s= | 2] 12 2 |12 |2 |20 2 |20 2 |22 4 |24 4 | 26 4 [ 24 6 28 4124 4|26 6 20
d=ds(An) s= |4 |16 4 116 |4 | 24 4 | 24 4 | 26 6 | 28 6 | 30 6 | 28 8 32 6 | 28 6 | 30 8 24
d=dg(Xn,An) | s= | 4 | 18 4 |18 |4 | 26 4 | 26 4 |28 6 | 30 6 | 32 6 | 30 8 34 6 | 30 6 | 32 8 26
d = Abs.W s= | 41|16 4 116 |4 | 24 4 | 24 4 | 26 6 | 28 8 |30 8 | 28 8 32 6 | 28 6 | 30 8 24
d=Abs.L s= |6 | 20 6 |20 |6 | 28 6 | 28 6 | 30 8 | 32 8 | 34 8 | 32 10 | 36 8 | 32 8 | 34 10 | 28
MOVE CCR | W d=CCR s= |2 ]12 2 16 2 16 2 18 4 |20 4 |22 4 |20 6 24 4120 4 |22 4 16
MOVE SR W d=SR s= | 2|12 2 16 2 16 2 18 4 | 20 4 | 22 4 |20 6 24 4120 4] 22 4 16
s=SR d= |2 | 6 2 12 2 12 2 14 4 16 4 18 4 16 6 20
MOVEUSP | L s=USP d= 2 |4
d=USP s= 2 | 4
MOVEA w d=An s=|2 |4 2 14 2 | 8 2 |8 2 10 4 12 4 14 4 [ 12 6 16 4112 14 8
L d=An s=| 2|4 2 |4 2 12 2 12 2 14 4 16 4 18 4 16 6 20 4116 4118 6 12
MOVEM w s=Xn d= 4 | 8+4n 4 | 8+4n | 6 12+4n | 6 14+4n | 6 | 12+4n | 8 16+4n
d=Xn s= 4 12+4n | 4 12+4n 6 16+4n | 6 18+4n | 6 16+4n | 8 20+4n | 6 | 16+4n | 6 | 18+4n
L s=Xn d= 8 | 8+8n 4 | 8+8n | 6 12+8n | 6 14+8n | 6 | 12+8n | 8 16+8n
d=Xn s= 4 12+48n | 4 12+8n 6 16+8n | 6 18+8n | 6 16+8n | 8 20+8n | 6 | 16+8n | 6 | 18+8n
MOVEP W s=Dn d= 4 16
s=d15(An) d= | 4 16
L s=Dn d= 4 | 24
s=d1s(An) d= | 4 | 24
MOVEQ L s=imm8 d=12 | 4
MULS W d=Dn s= | 2 | <70 2 | <74 2 | <74 2 | <76 4 | <78 4 | <80 4 | <78 6 <82 4 | <78 4 | <80 4 <74
MULU w d=Dn s= | 2| <70 2 | <74 2 | <74 2 | <76 4 | <78 4 | <80 4 | <78 6 <82 4 | <78 4 | <80 4 <74
NBCD d=[2 | 6 2 12 2 12 2 14 4 16 4 18 4 16 6 20
NEG B/W d=12 | 4 2 12 2 12 2 14 4 16 4 18 4 | 16 6 20
L d=]12 |6 2 120 2 120 2 | 22 4 | 24 4 | 26 4 | 24 6 28
NEGX B/W d=12 | 4 2 12 2 12 2 14 4 16 4 18 4 | 16 6 20
L d=]12 |6 2 120 2 |20 2 |22 4 |24 4 | 26 4 |24 6 28
NOP 2|4
NOT B/W d=12 |4 2 12 2 12 2 14 4 16 4 18 4 16 6 20
L d=]12 |6 2 120 2 120 2 | 22 4 | 24 4 | 26 4 | 24 6 28




Dn An (An) (An)+ -(An) dig(An) ds(Xn,An) Abs.W Abs.L dig(Pc) ds(PC,Xn) d=SR/CC
Mnemonic Size Address Mode # | ~ # ~ # ~ # ~ # ~ # ~ # ~ # ~ # ~ # | ~ # ~ # ~
OR B/W s=Dn = 2 12 | 2 12 | 2 14 4 16 | 4 18 14 16 | 6 20
d=Dn s=|2 |4 2 8 2 8 2 10 4 12 | 4 14 4 12 | 6 16 [ 4 [ 12 | 4 14 4 8
L s=Dn = 2 20 | 2 20 | 2 22 4 24 | 4 26 4 24 | 6 28
d=Dn s=|2 |8 2 14 | 2 14 | 2 16 4 18 [ 4 20 4 18 | 6 22 |4 |18 | 4 20 6 16
ORI B/W s=Imm =14 |8 4 16 | 4 16 | 4 18 6 20 | 6 22 6 20 | 8 24
L s=Imm =|6 |16 6 28 | 6 28 | 6 30 8 32 | 8 34 8 32 |10 | 36
ORI CCR B s=Imm = 4 20
ORI SR wW s=lmm = 4 20
PEA L s= 2 12 4 16 | 4 20 4 16 | 6 20 |4 |16 | 4 20
RESET 2 | 132
ROR ROL B/W count=Dn =2 | 6+2n
count=#1-8 =12 | 6+2n
L count=Dn =|2 | 8+2n
count=#1-8 =|2 | 82n
Memory w count=1 = 2 |12 |2 |12 | 2* | 14 4* |1 16 | 4* 18 4* 16 | 6* 20
ROXL ROXR B/W count=Dn =2 | 6+2n
count=#1-8 =|2 | 6+2n
L count=Dn =12 | 82n
count=#1-8 =|2 | 8+2n
Memory wW count=1 = 2 |12 |2 |12 |28 | 14 4* |1 16 | 4* 18 4* 16 | 6* 20
RTE 2 |20
RTR 2 |20
RTS 2 | 16
SBCD B s=Dn =12 |6
s=-(An) = 2 18
Scc B cc=True =12 |6 2 12 | 2 12 | 2 14 4 16 | 4 18 4 16 | 6 20
cc=False =12 |4 2 12 | 2 12 | 2 14 4 16 | 4 18 4 16 | 6 20
STOP 4 4
SUB B/W s=Dn =12 |4 SUBA 2 12 | 2 12 | 2 14 4 16 | 4 18 4 16 | 6 20
d=Dn s=|2 |4 2[4 |2 |8 2 |8 2 |10 4 |12 |4 14 |4 |12 |6 16 |4 |12 |4 14 4 |8
L s=Dn =12 |8 SUBA 2 20 | 2 20 | 2 22 4 24 | 4 26 4 24 | 6 28
d=Dn s=|2 |8 2 8 2 14 | 2 14 | 2 16 4 18 | 4 20 4 18 | 6 22 |4 |18 | 4 20 6 16
SUBA W d=An s= |2 |8 2 8 2 12 | 2 12 |2 14 4 16 | 4 18 4 16 | 6 20 |4 |16 | 4 18 4 12
L d=An =|2 |8 2 8 2 14 | 2 14 | 2 162 | 4 18 | 4 20 4 18 | 6 22 |4 |18 | 4 20 6 16
SUBI B/W s=Imm =14 |8 SUBA 4 16 | 4 16 | 4 18 6 20 | 6 22 6 20 | 8 24
L s=Imm =|6 |16 SUBA 6 28 | 6 28 | 6 30 8 32 | 8 34 8 32 | 10 | 36
SUBQ B/W s=lmm3 =12 |4 2* | 8 2 12 | 2 12 | 2 14 4 16 | 4 18 4 16 | 6 20
L s=Imm3 =12 |8 2 8 2 20 | 2 20 | 2 22 4 24 | 4 26 4 24 | 6 28
SUBX B/W s=Dn =12 |4
s=-(An) = 2 18
L s=Dn =12 |8
s=-(An) = 2 30
SWAP W =12 |4
TAS B =|2 |4 2 14 | 2 14 | 2 16 4 18 | 4 20 4 18 | 6 22
TRAP 2 | 38
TRAPV 2 | 34 trap taken
2 14 trap not taken
TST B/W =12 |4 2 8 2 8 2 10 4 12 | 4 14 4 12 | 6 16
L =2 |4 2 8 2 8 2 10 4 12 | 4 14 4 12 | 6 16
UNLK 2 12




