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Table A-2. CPU12 Opcode Map  (Sheet 1 of 2)
00†5
BGND

IH1

101
ANDCC
IM2

203
BRA

RL2

303
PULX

IH1

401
NEGA

IH1

501
NEGB

IH1

603-6
NEG

ID2-4

704
NEG

EX3

801
SUBA

IM2

903
SUBA

DI2

A03-6
SUBA

ID2-4

B03
SUBA

EX3

C01
SUBB

IM2

D03
SUBB

DI2

E03-6
SUBB

ID2-4

F03
SUBB

EX3
015

MEM
IH1

1111
EDIV

IH1

211
BRN

RL2

313
PULY

IH1

411
COMA

IH1

511
COMB

IH1

613-6
COM

ID2-4

714
COM

EX3

811
CMPA

IM2

913
CMPA

DI2

A13-6
CMPA

ID2-4

B13
CMPA

EX3

C11
CMPB

IM2

D13
CMPB

DI2

E13-6
CMPB

ID2-4

F13
CMPB

EX3
021

INY
IH1

12‡1
MUL

IH1

223/1
BHI

RL2

323
PULA

IH1

421
INCA

IH1

521
INCB

IH1

623-6
INC

ID2-4

724
INC

EX3

821
SBCA

IM2

923
SBCA

DI2

A23-6
SBCA

ID2-4

B23
SBCA

EX3

C21
SBCB

IM2

D23
SBCB

DI2

E23-6
SBCB

ID2-4

F23
SBCB

EX3
031

DEY
IH1

133
EMUL

IH1

233/1
BLS

RL2

333
PULB

IH1

431
DECA

IH1

531
DECB

IH1

633-6
DEC

ID2-4

734
DEC

EX3

832
SUBD

IM3

933
SUBD

DI2

A33-6
SUBD

ID2-4

B33
SUBD

EX3

C32
ADDD

IM3

D33
ADDD

DI2

E33-6
ADDD

ID2-4

F33
ADDD

EX3
043

loop*

RL3

141
ORCC

IM2

243/1
BCC

RL2

342
PSHX

IH1

441
LSRA

IH1

541
LSRB

IH1

643-6
LSR

ID2-4

744
LSR

EX3

841
ANDA

IM2

943
ANDA

DI2

A43-6
ANDA

ID2-4

B43
ANDA

EX3

C41
ANDB

IM2

D43
ANDB

DI2

E43-6
ANDB

ID2-4

F43
ANDB

EX3
053-6

JMP
ID2-4

154-7
JSR

ID2-4

253/1
BCS

RL2

352
PSHY

IH1

451
ROLA

IH1

551
ROLB

IH1

653-6
ROL

ID2-4

754
ROL

EX3

851
BITA

IM2

953
BITA

DI2

A53-6
BITA

ID2-4

B53
BITA

EX3

C51
BITB

IM2

D53
BITB

DI2

E53-6
BITB

ID2-4

F53
BITB

EX3
063

JMP
EX3

164
JSR

EX3

263/1
BNE

RL2

362
PSHA

IH1

461
RORA

IH1

561
RORB

IH1

663-6
ROR

ID2-4

764
ROR

EX3

861
LDAA

IM2

963
LDAA

DI2

A63-6
LDAA

ID2-4

B63
LDAA

EX3

C61
LDAB

IM2

D63
LDAB

DI2

E63-6
LDAB

ID2-4

F63
LDAB

EX3
074

BSR
RL2

174
JSR

DI2

273/1
BEQ

RL2

372
PSHB

IH1

471
ASRA

IH1

571
ASRB

IH1

673-6
ASR

ID2-4

774
ASR

EX3

871
CLRA

IH1

971
TSTA

IH1

A71
NOP

IH1

B71
TFR/EXG
IH2

C71
CLRB

IH1

D71
TSTB

IH1

E73-6
TST

ID2-4

F73
TST

EX3
081

INX
IH1

18-
Page 2

--

283/1
BVC

RL2

383
PULC

IH1

481
ASLA

IH1

581
ASLB

IH1

683-6
ASL

ID2-4

784
ASL

EX3

881
EORA

IM2

983
EORA

DI2

A83-6
EORA

ID2-4

B83
EORA

EX3

C81
EORB

IM2

D83
EORB

DI2

E83-6
EORB

ID2-4

F83
EORB

EX3
091

DEX
IH1

192
LEAY

ID2-4

293/1
BVS

RL2

392
PSHC

IH1

491
LSRD

IH1

591
ASLD

IH1

69‡2-4
CLR

ID2-4

793
CLR

EX3

891
ADCA

IM2

993
ADCA

DI2

A93-6
ADCA

ID2-4

B93
ADCA

EX3

C91
ADCB

IM2

D93
ADCB

DI2

E93-6
ADCB

ID2-4

F93
ADCB

EX3
0A‡7

RTC
IH1

1A2
LEAX

ID2-4

2A3/1
BPL

RL2

3A3
PULD

IH1

4A‡7
CALL

EX4

5A2
STAA

DI2

6A‡2-4
STAA

ID2-4

7A3
STAA

EX3

8A1
ORAA

IM2

9A3
ORAA

DI2

AA3-6
ORAA

ID2-4

BA3
ORAA

EX3

CA1
ORAB

IM2

DA3
ORAB

DI2

EA3-6
ORAB

ID2-4

FA3
ORAB

EX3
0B†8

RTI
IH1

1B2
LEAS

ID2-4

2B3/1
BMI

RL2

3B2
PSHD

IH1

4B‡7-10
CALL

ID2-5

5B2
STAB

DI2

6B‡2-4
STAB

ID2-4

7B3
STAB

EX3

8B1
ADDA

IM2

9B3
ADDA

DI2

AB3-6
ADDA

ID2-4

BB3
ADDA

EX3

CB1
ADDB

IM2

DB3
ADDB

DI2

EB3-6
ADDB

ID2-4

FB3
ADDB

EX3
0C4-6

BSET
ID3-5

1C4
BSET

EX4

2C3/1
BGE

RL2

3C‡+5
wavr

SP1

4C4
BSET

DI3

5C2
STD

DI2

6C‡2-4
STD

ID2-4

7C3
STD

EX3

8C2
CPD

IM3

9C3
CPD

DI2

AC3-6
CPD

ID2-4

BC3
CPD

EX3

CC2
LDD

IM3

DC3
LDD

DI2

EC3-6
LDD

ID2-4

FC3
LDD

EX3
0D4-6

BCLR
ID3-5

1D4
BCLR

EX4

2D3/1
BLT

RL2

3D5
RTS

IH1

4D4
BCLR

DI3

5D2
STY

DI2

6D‡2-4
STY

ID2-4

7D3
STY

EX3

8D2
CPY

IM3

9D3
CPY

DI2

AD3-6
CPY

ID2-4

BD3
CPY

EX3

CD2
LDY

IM3

DD3
LDY

DI2

ED3-6
LDY

ID2-4

FD3
LDY

EX3
0E‡4-6
BRSET

ID4-6

1E5
BRSET

EX5

2E3/1
BGT

RL2

3E‡†7
WAI

IH1

4E4
BRSET

DI4

5E2
STX

DI2

6E‡2-4
STX

ID2-4

7E3
STX

EX3

8E2
CPX

IM3

9E3
CPX

DI2

AE3-6
CPX

ID2-4

BE3
CPX

EX3

CE2
LDX

IM3

DE3
LDX

DI2

EE3-6
LDX

ID2-4

FE3
LDX

EX3
0F‡4-6
BRCLR

ID4-6

1F5
BRCLR

EX5

2F3/1
BLE

RL2

3F9
SWI

IH1

4F4
BRCLR

DI4

5F2
STS

DI2

6F‡2-4
STS

ID2-4

7F3
STS

EX3

8F2
CPS

IM3

9F3
CPS

DI2

AF3-6
CPS

ID2-4

BF3
CPS

EX3

CF2
LDS

IM3

DF3
LDS

DI2

EF3-6
LDS

ID2-4

FF3
LDS

EX3

005
BGND

IHI

Number of HCS12 cycles (‡ indicates HC12 different)
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* The opcode $04 (on sheet 1 of 2) corresponds to one of the loop primitive instructions DBEQ, DBNE, IBEQ, IBNE, TBEQ, or TBNE.
† Refer to instruction summary for more information.
‡ Refer to instruction summary for different HC12 cycle count.
Page 2: When the CPU encounters a page 2 opcode ($18 on page 1 of the opcode map), it treats the next byte of object code as a page 2 instruction opcode.

004
MOVW

IM-ID5

1012
IDIV

IH2

204
LBRA

RL4

3010
TRAP

IH2

4010
TRAP

IH2

5010
TRAP

IH2

6010
TRAP

IH2

7010
TRAP

IH2

8010
TRAP

IH2

9010
TRAP

IH2

A010
TRAP

IH2

B010
TRAP

IH2

C010
TRAP

IH2

D010
TRAP

IH2

E010
TRAP

IH2

F010
TRAP

IH2
015
MOVW

EX-ID5

1112
FDIV

IH2

213
LBRN

RL4

3110
TRAP

IH2

4110
TRAP

IH2

5110
TRAP

IH2

6110
TRAP

IH2

7110
TRAP

IH2

8110
TRAP

IH2

9110
TRAP

IH2

A110
TRAP

IH2

B110
TRAP

IH2

C110
TRAP

IH2

D110
TRAP

IH2

E110
TRAP

IH2

F110
TRAP

IH2
025
MOVW

ID-ID4

1213
EMACS
SP4

224/3
LBHI

RL4

3210
TRAP

IH2

4210
TRAP

IH2

5210
TRAP

IH2

6210
TRAP

IH2

7210
TRAP

IH2

8210
TRAP

IH2

9210
TRAP

IH2

A210
TRAP

IH2

B210
TRAP

IH2

C210
TRAP

IH2

D210
TRAP

IH2

E210
TRAP

IH2

F210
TRAP

IH2
035
MOVW

IM-EX6

133
EMULS
IH2

234/3
LBLS

RL4

3310
TRAP

IH2

4310
TRAP

IH2

5310
TRAP

IH2

6310
TRAP

IH2

7310
TRAP

IH2

8310
TRAP

IH2

9310
TRAP

IH2

A310
TRAP

IH2

B310
TRAP

IH2

C310
TRAP

IH2

D310
TRAP

IH2

E310
TRAP

IH2

F310
TRAP

IH2
046
MOVW

EX-EX6

1412
EDIVS

IH2

244/3
LBCC

RL4

3410
TRAP

IH2

4410
TRAP

IH2

5410
TRAP

IH2

6410
TRAP

IH2

7410
TRAP

IH2

8410
TRAP

IH2

9410
TRAP

IH2

A410
TRAP

IH2

B410
TRAP

IH2

C410
TRAP

IH2

D410
TRAP

IH2

E410
TRAP

IH2

F410
TRAP

IH2
055
MOVW

ID-EX5

1512
IDIVS

IH2

254/3
LBCS

RL4

3510
TRAP

IH2

4510
TRAP

IH2

5510
TRAP

IH2

6510
TRAP

IH2

7510
TRAP

IH2

8510
TRAP

IH2

9510
TRAP

IH2

A510
TRAP

IH2

B510
TRAP

IH2

C510
TRAP

IH2

D510
TRAP

IH2

E510
TRAP

IH2

F510
TRAP

IH2
062

ABA
IH2

162
SBA

IH2

264/3
LBNE

RL4

3610
TRAP

IH2

4610
TRAP

IH2

5610
TRAP

IH2

6610
TRAP

IH2

7610
TRAP

IH2

8610
TRAP

IH2

9610
TRAP

IH2

A610
TRAP

IH2

B610
TRAP

IH2

C610
TRAP

IH2

D610
TRAP

IH2

E610
TRAP

IH2

F610
TRAP

IH2
073

DAA
IH2

172
CBA

IH2

274/3
LBEQ

RL4

3710
TRAP

IH2

4710
TRAP

IH2

5710
TRAP

IH2

6710
TRAP

IH2

7710
TRAP

IH2

8710
TRAP

IH2

9710
TRAP

IH2

A710
TRAP

IH2

B710
TRAP

IH2

C710
TRAP

IH2

D710
TRAP

IH2

E710
TRAP

IH2

F710
TRAP

IH2
084
MOVB

IM-ID4

184-7
MAXA

ID3-5

284/3
LBVC

RL4

3810
TRAP

IH2

4810
TRAP

IH2

5810
TRAP

IH2

6810
TRAP

IH2

7810
TRAP

IH2

8810
TRAP

IH2

9810
TRAP

IH2

A810
TRAP

IH2

B810
TRAP

IH2

C810
TRAP

IH2

D810
TRAP

IH2

E810
TRAP

IH2

F810
TRAP

IH2
095
MOVB

EX-ID5

194-7
MINA

ID3-5

294/3
LBVS

RL4

3910
TRAP

IH2

4910
TRAP

IH2

5910
TRAP

IH2

6910
TRAP

IH2

7910
TRAP

IH2

8910
TRAP

IH2

9910
TRAP

IH2

A910
TRAP

IH2

B910
TRAP

IH2

C910
TRAP

IH2

D910
TRAP

IH2

E910
TRAP

IH2

F910
TRAP

IH2
0A5
MOVB

ID-ID4

1A4-7
EMAXD
ID3-5

2A4/3
LBPL

RL4

3A†3n
REV

SP2

4A10
TRAP

IH2

5A10
TRAP

IH2

6A10
TRAP

IH2

7A10
TRAP

IH2

8A10
TRAP

IH2

9A10
TRAP

IH2

AA10
TRAP

IH2

BA10
TRAP

IH2

CA10
TRAP

IH2

DA10
TRAP

IH2

EA10
TRAP

IH2

FA10
TRAP

IH2
0B4
MOVB

IM-EX5

1B4-7
EMIND

ID3-5

2B4/3
LBMI

RL4

3B†5n/3n
REVW

SP2

4B10
TRAP

IH2

5B10
TRAP

IH2

6B10
TRAP

IH2

7B10
TRAP

IH2

8B10
TRAP

IH2

9B10
TRAP

IH2

AB10
TRAP

IH2

BB10
TRAP

IH2

CB10
TRAP

IH2

DB10
TRAP

IH2

EB10
TRAP

IH2

FB10
TRAP

IH2
0C6
MOVB

EX-EX6

1C4-7
MAXM

ID3-5

2C4/3
LBGE

RL4

3C‡†7B
WAV

SP2

4C10
TRAP

IH2

5C10
TRAP

IH2

6C10
TRAP

IH2

7C10
TRAP

IH2

8C10
TRAP

IH2

9C10
TRAP

IH2

AC10
TRAP

IH2

BC10
TRAP

IH2

CC10
TRAP

IH2

DC10
TRAP

IH2

EC10
TRAP

IH2

FC10
TRAP

IH2
0D5
MOVB

ID-EX5

1DD4-7
MINM

ID3-5

2D4/3
LBLT

RL4

3D‡6
TBL

ID3

4D10
TRAP

IH2

5D10
TRAP

IH2

6D10
TRAP

IH2

7D10
TRAP

IH2

8D10
TRAP

IH2

9D10
TRAP

IH2

AD10
TRAP

IH2

BD10
TRAP

IH2

CD10
TRAP

IH2

DD10
TRAP

IH2

ED10
TRAP

IH2

FD10
TRAP

IH2
0E2

TAB
IH2

1E4-7
EMAXM
ID3-5

2E4/3
LBGT

RL4

3E‡8
STOP

IH2

4E10
TRAP

IH2

5E10
TRAP

IH2

6E10
TRAP

IH2

7E10
TRAP

IH2

8E10
TRAP

IH2

9E10
TRAP

IH2

AE10
TRAP

IH2

BE10
TRAP

IH2

CE10
TRAP

IH2

DE10
TRAP

IH2

EE10
TRAP

IH2

FE10
TRAP

IH2
0F2

TBA
IH2

1F4-7
EMINM

ID3-5

2F4/3
LBLE

RL4

3F10
ETBL

ID3

4F10
TRAP

IH2

5F10
TRAP

IH2

6F10
TRAP

IH2

7F10
TRAP

IH2

8F10
TRAP

IH2

9F10
TRAP

IH2

AF10
TRAP

IH2

BF10
TRAP

IH2

CF10
TRAP

IH2

DF10
TRAP

IH2

EF10
TRAP

IH2

FF10
TRAP

IH2
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Table A-3. Indexed Addressing Mode Postbyte Encoding (xb)
00

0,X
5b const

10
–16,X

5b const

20
1,+X

pre-inc

30
1,X+

post-inc

40
0,Y

5b const

50
–16,Y

5b const

60
1,+Y

pre-inc

70
1,Y+

post-inc

80
0,SP

5b const

90
–16,SP

5b const

A0
1,+SP

pre-inc

B0
1,SP+

post-inc

C0
0,PC

5b const

D0
–16,PC

5b const

E0
n,X

9b const

F0
n,SP

9b const
01

1,X
5b const

11
–15,X

5b const

21
2,+X

pre-inc

31
2,X+

post-inc

41
1,Y

5b const

51
–15,Y

5b const

61
2,+Y

pre-inc

71
2,Y+

post-inc

81
1,SP

5b const

91
–15,SP

5b const

A1
2,+SP

pre-inc

B1
2,SP+

post-inc

C1
1,PC

5b const

D1
–15,PC

5b const

E1
–n,X

9b const

F1
–n,SP

9b const
02

2,X
5b const

12
–14,X

5b const

22
3,+X

pre-inc

32
3,X+

post-inc

42
2,Y

5b const

52
–14,Y

5b const

62
3,+Y

pre-inc

72
3,Y+

post-inc

82
2,SP

5b const

92
–14,SP

5b const

A2
3,+SP

pre-inc

B2
3,SP+

post-inc

C2
2,PC

5b const

D2
–14,PC

5b const

E2
n,X

16b const

F2
n,SP

16b const
03

3,X
5b const

13
–13,X

5b const

23
4,+X

pre-inc

33
4,X+

post-inc

43
3,Y

5b const

53
–13,Y

5b const

63
4,+Y

pre-inc

73
4,Y+

post-inc

83
3,SP

5b const

93
–13,SP

5b const

A3
4,+SP

pre-inc

B3
4,SP+

post-inc

C3
3,PC

5b const

D3
–13,PC

5b const

E3
[n,X]

16b indr

F3
[n,SP]

16b indr
04

4,X
5b const

14
–12,X

5b const

24
5,+X

pre-inc

34
5,X+

post-inc

44
4,Y

5b const

54
–12,Y

5b const

64
5,+Y

pre-inc

74
5,Y+

post-inc

84
4,SP

5b const

94
–12,SP

5b const

A4
5,+SP

pre-inc

B4
5,SP+

post-inc

C4
4,PC

5b const

D4
–12,PC

5b const

E4
A,X

A offset

F4
A,SP

A offset
05

5,X
5b const

15
–11,X

5b const

25
6,+X

pre-inc

35
6,X+

post-inc

45
5,Y

5b const

55
–11,Y

5b const

65
6,+Y

pre-inc

75
6,Y+

post-inc

85
5,SP

5b const

95
–11,SP

5b const

A5
6,+SP

pre-inc

B5
6,SP+

post-inc

C5
5,PC

5b const

D5
–11,PC

5b const

E5
B,X

B offset

F5
B,SP

B offset
06

6,X
5b const

16
–10,X

5b const

26
7,+X

pre-inc

36
7,X+

post-inc

46
6,Y

5b const

56
–10,Y

5b const

66
7,+Y

pre-inc

76
7,Y+

post-inc

86
6,SP

5b const

96
–10,SP

5b const

A6
7,+SP

pre-inc

B6
7,SP+

post-inc

C6
6,PC

5b const

D6
–10,PC

5b const

E6
D,X

D offset

F6
D,SP

D offset
07

7,X
5b const

17
–9,X

5b const

27
8,+X

pre-inc

37
8,X+

post-inc

47
7,Y

5b const

57
–9,Y

5b const

67
8,+Y

pre-inc

77
8,Y+

post-inc

87
7,SP

5b const

97
–9,SP

5b const

A7
8,+SP

pre-inc

B7
8,SP+

post-inc

C7
7,PC

5b const

D7
–9,PC

5b const

E7
[D,X]

D indirect

F7
[D,SP]

D indirect
08

8,X
5b const

18
–8,X

5b const

28
8,–X

pre-dec

38
8,X–

post-dec

48
8,Y

5b const

58
–8,Y

5b const

68
8,–Y

pre-dec

78
8,Y–

post-dec

88
8,SP

5b const

98
–8,SP

5b const

A8
8,–SP

pre-dec

B8
8,SP–

post-dec

C8
8,PC

5b const

D8
–8,PC

5b const

E8
n,Y

9b const

F8
n,PC

9b const
09

9,X
5b const

19
–7,X

5b const

29
7,–X

pre-dec

39
7,X–

post-dec

49
9,Y

5b const

59
–7,Y

5b const

69
7,–Y

pre-dec

79
7,Y–

post-dec

89
9,SP

5b const

99
–7,SP

5b const

A9
7,–SP

pre-dec

B9
7,SP–

post-dec

C9
9,PC

5b const

D9
–7,PC

5b const

E9
–n,Y

9b const

F9
–n,PC

9b const
0A

10,X
5b const

1A
–6,X

5b const

2A
6,–X

pre-dec

3A
6,X–

post-dec

4A
10,Y

5b const

5A
–6,Y

5b const

6A
6,–Y

pre-dec

7A
6,Y–

post-dec

8A
10,SP

5b const

9A
–6,SP

5b const

AA
6,–SP

pre-dec

BA
6,SP–

post-dec

CA
10,PC

5b const

DA
–6,PC

5b const

EA
n,Y

16b const

FA
n,PC

16b const
0B

11,X
5b const

1B
–5,X

5b const

2B
5,–X

pre-dec

3B
5,X–

post-dec

4B
11,Y

5b const

5B
–5,Y

5b const

6B
5,–Y

pre-dec

7B
5,Y–

post-dec

8B
11,SP

5b const

9B
–5,SP

5b const

AB
5,–SP

pre-dec

BB
5,SP–

post-dec

CB
11,PC

5b const

DB
–5,PC

5b const

EB
[n,Y]

16b indr

FB
[n,PC]

16b indr
0C

12,X
5b const

1C
–4,X

5b const

2C
4,–X

pre-dec

3C
4,X–

post-dec

4C
12,Y

5b const

5C
–4,Y

5b const

6C
4,–Y

pre-dec

7C
4,Y–

post-dec

8C
12,SP

5b const

9C
–4,SP

5b const

AC
4,–SP

pre-dec

BC
4,SP–

post-dec

CC
12,PC

5b const

DC
–4,PC

5b const

EC
A,Y

A offset

FC
A,PC

A offset
0D

13,X
5b const

1D
–3,X

5b const

2D
3,–X

pre-dec

3D
3,X–

post-dec

4D
13,Y

5b const

5D
–3,Y

5b const

6D
3,–Y

pre-dec

7D
3,Y–

post-dec

8D
13,SP

5b const

9D
–3,SP

5b const

AD
3,–SP

pre-dec

BD
3,SP–

post-dec

CD
13,PC

5b const

DD
–3,PC

5b const

ED
B,Y

B offset

FD
B,PC

B offset
0E

14,X
5b const

1E
–2,X

5b const

2E
2,–X

pre-dec

3E
2,X–

post-dec

4E
14,Y

5b const

5E
–2,Y

5b const

6E
2,–Y

pre-dec

7E
2,Y–

post-dec

8E
14,SP

5b const

9E
–2,SP

5b const

AE
2,–SP

pre-dec

BE
2,SP–

post-dec

CE
14,PC

5b const

DE
–2,PC

5b const

EE
D,Y

D offset

FE
D,PC

D offset
0F

15,X
5b const

1F
–1,X

5b const

2F
1,–X

pre-dec

3F
1,X–

post-dec

4F
15,Y

5b const

5F
–1,Y

5b const

6F
1,–Y

pre-dec

7F
1,Y–

post-dec

8F
15,SP

5b const

9F
–1,SP

5b const

AF
1,–SP

pre-dec

BF
1,SP–

post-dec

CF
15,PC

5b const

DF
–1,PC

5b const

EF
[D,Y]

D indirect

FF
[D,PC]

D indirect

postbyte (hex)
B0
#,REG

type

type offset used

source code syntax

Key to Table A-3
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Table A-5. Transfer and Exchange Postbyte Encoding
TRANSFERS

⇓LSMS⇒01234567

0A⇒ AB⇒ ACCR⇒ ATMP3L⇒ AB⇒ AXL⇒ AYL⇒ ASPL⇒ A

1A⇒ BB⇒ BCCR⇒ BTMP3L⇒ BB⇒ BXL⇒ BYL⇒ BSPL⇒ B

2A⇒ CCRB⇒ CCRCCR⇒ CCRTMP3L⇒ CCRB⇒ CCRXL⇒ CCRYL⇒ CCRSPL⇒ CCR

3sex:A⇒TMP2sex:B⇒TMP2sex:CCR⇒ TMP2TMP3⇒ TMP2D⇒ TMP2X⇒ TMP2Y⇒ TMP2SP⇒ TMP2

4
sex:A⇒ D
SEX A,D

sex:B⇒ D
SEX B,D

sex:CCR⇒ D
SEX CCR,D

TMP3⇒ DD⇒ DX⇒ DY⇒ DSP⇒ D

5
sex:A⇒ X
SEX A,X

sex:B⇒ X
SEX B,X

sex:CCR⇒ X
SEX CCR,X

TMP3⇒ XD⇒ XX⇒ XY⇒ XSP⇒ X

6
sex:A⇒ Y
SEX A,Y

sex:B⇒ Y
SEX B,Y

sex:CCR⇒ Y
SEX CCR,Y

TMP3⇒ YD⇒ YX⇒ YY⇒ YSP⇒ Y

7
sex:A⇒ SP
SEX A,SP

sex:B⇒ SP
SEX B,SP

sex:CCR⇒ SP
SEX CCR,SP

TMP3⇒ SPD⇒ SPX⇒ SPY⇒ SPSP⇒ SP

EXCHANGES

⇓LSMS⇒89ABCDEF

0A⇔ AB⇔ ACCR⇔ A
TMP3L⇒ A

$00:A⇒ TMP3
B⇒ A
A⇒ B

XL⇒ A
$00:A⇒ X

YL⇒ A
$00:A⇒ Y

SPL⇒ A
$00:A⇒ SP

1A⇔ BB⇔ BCCR⇔ B
TMP3L⇒ B

$FF:B⇒ TMP3
B⇒ B

$FF⇒ A
XL⇒ B

$FF:B⇒ X
YL⇒ B

$FF:B⇒ Y
SPL⇒ B

$FF:B⇒ SP

2A⇔ CCRB⇔ CCRCCR⇔ CCR
TMP3L⇒ CCR

$FF:CCR⇒ TMP3
B⇒ CCR

$FF:CCR⇒ D
XL⇒ CCR

$FF:CCR⇒ X
YL⇒ CCR

$FF:CCR⇒ Y
SPL⇒ CCR

$FF:CCR⇒ SP

3
$00:A⇒TMP2

TMP2L⇒ A
$00:B⇒TMP2

TMP2L⇒ B
$00:CCR⇒ TMP2

TMP2L⇒ CCR
TMP3⇔ TMP2D⇔ TMP2X⇔ TMP2Y⇔ TMP2SP⇔ TMP2

4$00:A⇒ D$00:B⇒ D
$00:CCR⇒ D

B⇒ CCR
TMP3⇔ DD⇔ DX⇔ DY⇔ DSP⇔ D

5
$00:A⇒ X

XL⇒ A
$00:B⇒ X

XL⇒ B
$00:CCR⇒ X

XL⇒ CCR
TMP3⇔ XD⇔ XX⇔ XY⇔ XSP⇔ X

6
$00:A⇒ Y

YL⇒ A
$00:B⇒ Y

YL⇒ B
$00:CCR⇒ Y

YL⇒ CCR
TMP3⇔ YD⇔ YX⇔ YY⇔ YSP⇔ Y

7
$00:A⇒ SP

SPL⇒ A
$00:B⇒ SP

SPL⇒ B
$00:CCR⇒ SP

SPL⇒ CCR
TMP3⇔ SPD⇔ SPX⇔ SPY⇔ SPSP⇔ SP

TMP2 and TMP3 registers are for factory use only.
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