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A-2 68HC12 and HCS12 Instruction Set * Appendix A

Notation Used in Instruction Set Summary

Explanation of Italic Expressions in Source Form Column

abc — AorBorCCR
abcdxys — AorBor CCRor D or X or Y or SP. Some assemblers also allow T2 or T3.
abd — AorBorD
abdxys — AorBorDorXorYorSP
dxys — DorXorY orSP
msk8 — 8-bit mask, some assemblers require # symbol before value
opr8i — 8-bitimmediate value
opr16i — 16-bit immediate value
opr8a — 8-bit address used with direct address mode
opri6a — 16-bit address value

oprx0_xysp — Indexed addressing postbyte code:
oprx3,—xys PredecrementXorYorSPby1...8
oprx3,+xys Preincrement XorYorSPby1...8
oprx3,xys— Postdecrement XorYorSPby1...8
oprx3,xys+ Postincrement XorYorSPby1...8
oprx5,xysp 5-bit constant offset from X or Y or SP or PC
abd,xysp  Accumulator A or B or D offset from X or Y or SP or PC

oprx3 — Any positive integer 1 . . . 8 for pre/post increment/decrement
oprx5 — Any value in the range =16 . . . +15
oprx9 — Any value in the range ~256 . . . +255
oprx16 — Any value in the range —32,768 . . . 65,535
page — 8-bit value for PPAGE, some assemblers require # symbol before this value
rel8 — Label of branch destination within —256 to +255 locations
rel9 — Label of branch destination within —512 to +511 locations
rel16 — Any label within 64K memory space
trapnum — Any 8-bit value in the range $30-$39 or $40-$FF
xys — XorY orSP
xysp — XorYorSPorPC
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Appendix A 68HC12 and HCS12 Instruction Set * A-3

CPU12 REFERENCE GUIDE

Address Modes

IMM — Immediate

IDX — Indexed (no extension bytes) includes:
5-bit constant offset
Pre/post increment/decrementby 1. .. 8
Accumulator A, B, or D offset

IDX1 — 9-bit signed offset (1 extension byte)
IDX2 — 16-bit signed offset (2 extension bytes)
[D, IDX] — Indexed indirect (accumulator D offset)
[IDX2] — Indexed indirect (16-bit offset)

INH — Inherent (no operands in object code)
REL — 2's complement relative offset (branches)

Machine Coding

ad — 8-bit direct address $0000 to $00FF. (High byte assumed to be $00).

ee — High-order byte of a 16-bit constant offset for indexed addressing.
eb — Exchange/Transfer post-byte.
££ — Low-order eight bits of a 9-bit signed constant offset for indexed addressing,

or low-order byte of a 16-bit constant offset for indexed addressing.
hh — High-order byte of a 16-bit extended address.
ii — 8-bitimmediate data value.
jj — High-order byte of a 16-bit immediate data value.
kk — Low-order byte of a 16-bit immediate data value.
1b — Loop primitive (DBNE) post-byte.
11 — Low-order byte of a 16-bit extended address.

mm — 8-bitimmediate mask value for bit manipulation instructions.
Set bits indicate bits to be affected.

pg — Program page (bank) number used in CALL instruction.
qq — High-order byte of a 16-bit relative offset for long branches.
tn — Trap number $30-$39 or $40-$FF.

rr — Signed relative offset $80 (~128) to $7F (+127).
Offset relative to the byte following the relative offset byte, or
low-order byte of a 16-bit relative offset for long branches.

xb — Indexed addressing post-byte.
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A-4 68HC12 and HCS12 Instruction Set * Appendix A

Access Detail

Each code letter equals one CPU cycle. Uppercase = 16-bit operation
and lowercase = 8-bit operation. For complex sequences see the
CPU12 Reference Manual (CPU12RM/AD).

— Free cycle, CPU doesn't use bus

— Read PPAGE internally

— Read indirect pointer (indexed indirect)

— Read indirect PPAGE value (call indirect)

— Write PPAGE internally

— Optional program word fetch (P) if instruction is misaligned and has
an odd number of bytes of object code — otherwise, appears as
a free cycle (f)

— Program word fetch (always an aligned word read)
— 8-bit data read

— 16-bit data read

— 8-bit stack write

— 16-bit stack write

w — 8-bit data write

W — 16-bit data write

u — B8-bit stack read

U — 16-bit stack read

v — 16-bit vector fetch

t — 8-bit conditional read (or free cycle)
T — 16-bit conditional read (or free cycle)
x — 8-bit conditional write

O 8B P H WQ M

©w un ™K W

Special Cases
pPP/P - Short branch, PPP if branch taken, P if not
OPPP/OPO — Long branch, OPPP if branch taken, OPO if not

Condition Codes Columns

— Status bit not affected by operation.

— Status bit cleared by operation.

— Status bit set by operation.

— Status bit affected by operation.

Status bit may be cleared or remain set, but is not set by operation.

— Status bit may be set or remain cleared, but is not cleared by operation.
— Status bit may be changed by operation but the final state is not defined.
— Status bit used for a special purpose.

- D ED - o |
I
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Appendix A 68HC12 and HCS12 Instruction Set * A-5
Source . Addr. Machine .
Form Operation Mode | Coding (hex) | ~ S|X|HIIIN|Z|V]C
ABA A)+B)=A INH |1806 2 {-(-]a|-]lalalala
Add Accumuiators A and B
ABX (B) + (X) = X IDX [HAES5 2 [-{-T-1-T-1-1=-
Translates to LEAX B,X
ABY B)+(Y)=>Y 1BX 19 ED 2 |=-i=|-|-1-1-7{~-1-
Translates fo LEAY B,Y
ADCA opr A)+M+C=A IMM  |89ii 1 -|-lal|-talajaja
Add with Carry to A DIR 99 dd 3
EXT |B9 hhil 3
IDX [A9xb 3
IDX1  |A8 xb ff 3
IDX2 [A9 xb ee ff 4
[D,IDX] |A9 xb 6
{IDX2] |A9 xb ee ff 6
ADCB opr B)+M)+C=8 IMM  1C9ii 1 -i-lal-l1Ata1ala
Add with Carry 1o B OIR D9 dd 3
EXT [Fghhil 3
DX E9 xb 3
10Xt |E9 xb ff 3
IDX2 |E9 xb ee ff 4
[D,IDX] |ES xb 6
[IDX2] |E9 xb ee ff 6
ADDA opr (A)+ (M) = A MM |8Bii 1 |-]-]la]-|alalala
Add without Carry to A DIR |9Bdd 3
EXT [BBhhit 3
iDX [ABxb 3
IDX1  |AB xb ff 3
I0X2 |AB xbeeff 4
[D,IDX] |AB xb 6
[IDX2]) |AB xb ee ff 6
ADDB opr B)+M)=>8 IMM  |CBii 1 -|-{Aal-1Aa1Aa]A]A
Add without Carry to B DIR 0B dd 3
EXT {FBhhil 3
IDX EB xb 3
I0X1 |EBxbff 3
IDX2 |EB xbee ff 4
[D,IDX] |EB xb 6
{IDX2] |EB xb ee ff 6
ADDD opr (A:B) + (M:M+1) = A:B IMM  [C3jj kk 2 (-1-]-|-|alaiala
Add 16-Bit to D (A:B) DiR D3 dd 3
EXT |F3hhilt 3
IDX E3 xb 3
IDX1  |E3 xb ff 3
IDX2 |E3 xbeeff 4
[,IDX] |E3 xb 6
[IDX2] E3xbeeff 6
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A-6 68HC12 and HCS12 Instruction Set * Appendix A
Source " Addr. Machine .
Form Operation Mode | Coding (hex) | ~ SIX|HiIIN]Z|V|C
ANDA opr (A)e (M) = A MM |84 1t |=f={=]- A -
Logical And A with Memory DIR {94 dd 3
EXT {B4hhil 3
IDX  |Ad xb 3
IDX1  |Ad xbtf 3
1DX2  [Ad xbee ff 4
[D,IDX] |Ad xb 6
['DX2] |A4 xb ee ff 6
ANDSB opr (B)es (M)=>B IMM  |C4ii t |=-]-{=-t=-jajalof|-
togical And B with Memory DIR |D4dd 3
EXT |F4hhll 3
IDX {E4xb 3
IDX1 |E4xbff 3
IDX2 [E4xbeeft 4
[D,IDX] |E4 xb 6
[10X2] |E4 xb ee ff 6
ANDCC opr (CCR) « (M) => CCR IMM  |10ii 1 Bpujssiujufufe
Logical And CCR with Memory
ASL opr EXT |78 hhll 4 |-1-1-l-1ajalala
” (T IITTe-0 DX (68 s
C b7 50 IDX1 |68 xb ff 4
IDX2 |68 xb ee ff 5
Arithmetic Shift Left [D,IDX] |68 xb 8
[1DX2] 168 xb ee ff 6
ASLA Arithmetic Shift Left Accumulator A INH 148 1
ASLB Arithmetic Shift Left Accumulator B INH |58 1
ASLD <+ < INH |59 1 |[=-]-|=-]-1atajala
J—{ r—{ 40
C b7 A b7 B b0
Arithmetic Shift Left Double
ASR opr EXT |77hhll 4 |-|~-1-~|~-la]lajala
— DX |67 xb 3
b7 b0 c IDX1 |67 xb ff 4
Arithmetic Shift Right IDX2 |67 xbeeff 5
[D,IDX] |67 xb 6
[1DX2] 167 xb ee ff 6
ASRA Arithmetic Shift Right Accumutator A INH |47 1
ASRB Arithmetic Shift Right Accumulator B INH |57 1
BCC re/ Branch if Carry Clear (if C = 0) REL |24 n|-i-|-i-|=-fj=!-|-
BCLR opr, msk |(M) « (Mm) = M DIR  [4D dd mm 4 |—-f|-|=~-|-1a]aj0]~
Clear Bit(s) in Memory EXT [1Dhhlt mm 4
IDX  [0D xb mm 4
IDX1 10D xb ff mm 4
IDX2 {0D xb ee ff mm 6
BCS re/ Branch it Carry Set (if C = 1) REL |25 3N | =-|-{=~|-l-]-1-f-
BEQ re/ Branch if Equal (if Z = 1) REL |27m Mi=-f-{-|-i=t-f{-1-
BGE re/ Branch if Greater Than or Equal REL [2Crr | =-t=-j-1=-]=-t=|~]|=~
(if N ® V = 0) (signed)
BGND Ptace CPU in Background Mode INH 100 5 (—|-|-f-]=1-1]-]-
see Background Mode section.
BGT re/ Branch if Greater Than REL |2Err anf=-|-}-[-|=-1~t=-1=
(if Z+ (N @ V) = 0) (signed)
BHi re/ Branch if Higher REL |22« I | =-|-t={-{-]-i-]-
(if C + Z = 0) (unsigned)
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Appendix A 68HC12 and HCS12 Instruction Set * A-7

Source " Addr. Machine .
Form Operation Mode | Coding (hex) | ~ S|X|H|I|N|Z|V|C
BHS re/ Branch if Higher or Same REL (24w N | ~{~|=-|-]=[=-t=]|-
(if C = 0) (unsigned)
same function as BCC
BITA cpr (A) s (M) IMM (85 1 |=-|-|-|-1a|la]0}-
Logical And A with Memory DIR  |95dd 3
EXT [B85hhil 3
iIDX [A5xb 3
DX1  |AS xb ff 3
IDX2 A5 xb ee ff 4
[D,IDX] {A5 xb 6
{IDX2] [AS xb ee ff 6
BITB opr 8)* (M) MM C5ii t | =-|-1~|-|alajo|-
Logical And 8 with Memory DIR |D5dd 3
EXT (F5hhii 3
IDX [E5xb 3
IDX1  |E5 xb ff 3
IDX2 [ES5xbeeff 4
[0,IDX] [ES5 xb 6
{IDX2] |E5 xb ee ff 6
BLE ra/ Branch if Less Than or Equal REL |[2Frr Ni-|-|-|-|l=-{-1-]-
(if Z+ (N ® V) = 1) (signed)
BLO re/ Branch if Lower REL |25 Nt=-|-1-1-1=-1-f=-|-
(if C = 1) (unsigned)
same function as BCS
BLS re/ Branch if Lower or Same REL |23 rr N | ~j-|-]-|-{=-1=|=
(if C + Z = 1) (unsigned)
BLT re/ Branch if Less Than REL (2D rr A |~~~ ]|-|=-}-|-1-
(if N ® V = 1) (signed)
BMI re/ Branch if Minus (if N = 1) REL (2B nfl-|-j~|-1=|=-1-1-
BNE re/ Branch if Not Equal (if Z = 0) REL (26T M i=|=l=-j=]=-1-|-|-
BPL ref Branch if Plus (if N = 0) REL [2Arr N j-f-1-f-1-1-1-1-
BRA re/ Branch Always (if 1 = 1) REL (20 3 |- ~|=]=t=]=]-
BRCLR Branch if (M) » (mm) =0 DIR  [4F dd mmr 4 JURE QU QS U N N N
opr, msk, rel (it All Selected Bit(s) Clear) EXT |tFhhlimmrr 5
iDX  |OF xb mm rr 4
DXt |[OF xbffmmer 6
(DX2 |[OFxbeeffmmer| 8
BRN re/ Branch Never (if 1 =0) REL |21 1 —|=-j~-{-t=f-]=]~
BRSET Branch if (M) » (mm) =0 DIR  [4Eddmm rr 4 |=|-{-t-1=-}-|-1-
opr, msk, rel | (it Al Selected Bit(s) Set) EXT [|1Ehhilmmer 5
) DX |OE xb mm 1t 4
IDX1  [0E xb ff mmrr 6
IDX2 |0Exbeeffmmr| 8
BSET opr, msk  [(M)+ (mm)=>M DIR  {4Cddmm 4 | ~|-|-i-1alalo]-~-
Set Bit(s) in Memary EXT [1Chhlimm 4
IDX  |0C xb mm 4
IDX1  |0C xb ff mm 4
IDX2 |[0C xb ee ff mm 6
BSR ref {(SP)-2 = SP; REL {07 r 4 1-|-1-|-t=-1=-7-]-
RTN:RTN, = M(sp):Msp.1)
Subroutine address = PC
Branch to Subroutine
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A-8 68HC12 and HCS12 Instruction Set * Appendix A
Source . Addr. Machine .
Form Operation Mode | Coding (hex) | ~ IIN{Z|V|C
8VC ref Branch if Overflow Bit Clear (if V = 0) REL |28rr 3n ) [ S N
BVYS re/ Branch if Overflow Bit Set (if V = 1) REL |29m 3/1 -|=l=-1-]-
CALL opr, page |(SP)} -2 => SP; EXT |4Ahhilipg 8 [ [ [ |
RTNH:RTNL = M(SP):M(SP+1) DX 4B xb Pg 8
{SP)-1 = SP; IDX1  }4B xb f pg 8
(PPG) = M(sp); IDX2 |4B xb ee ff pg 9
pg = PPAGE register;
Program address = PC
Call subroutine in extended memory
{Program may be located on another
expansion memory page.)
CALL[D.4 Indirect modes get program address [D.IDX] 4B xb 10 [-{=-|=-|-]=-]=-|=1-
CALL [opr.A and new pg value based on pointer. [IDX2) [4B xb ee ff 10
r=X,Y, SP,or PC
CBA (A) - (B) INH |18 17 2 |-1-]-I-lalalala
Compare 8-Bit Accumulators
CLC 0=>C IMM 110 FE 1 |-]-]-|-]-t-1-]0
Transiates to ANDCC #$FE
cu o= IMM {10 EF 1 |=-|-|=-]ol=-]=-f=|-
Transiates to ANDCC #$SEF
(enables |-bit interrupts)
CLR opr 0=>M Clear Memory Location EXT |79 hhil 3 |-|-|-|[-|0]t]|0]0O
1BX 69 xb 2
IDX1 |69 xb ff 3
IDX2 |69 xb ee ff 3
[D.IDX] 169 xb 5
[IDX2] {69 xbeeff 5
CLRA 0=>A  Clear Accumulator A INH 87 1
CLRB 0=>B  Clear Accumulator B INH |C7 1
CLV 0=V IMM 10 FD 1 -|=-I=-}-f=-1=-10]-
Translates to ANDCC #$FD
CMPA opr ") - (M) IMM |81 1 | -{-1-1-Talalala
Compare Accumulator A with Memory DIR {91 dd 3
EXT {Bthhi 3
IDX A1 xb 3
IDX1  |A1 xbff 3
IDX2 |At xbeeff 4
[D,)DX] A1 xb 6
[1IDX2] A1 xbee ff 6
CMPB opr (B)- (M) IMM |CY1ii 1 |-f-]1-1-lalalala
Compare Accumulator B with Memory DIR D1dd 3
EXT [Fihhit 3
IDX {Etlxb 3
IDX1  |Etxbff 3
IDX2 |E1xbeeff 4
[D,IDX] |E1 xb 6
[IDX2) [E1xbeeff 6
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Appendix A 68HC12 and HCS12 Instruction Set * A-9
Source Addr. Machine
Form Operation Mode | Coding (hex) | ~ S|X|H[IIN|ZIVIC
COM opr (M) = M equivalent to SFF — (M) => M EXT (7tbhi 4 |-t-|-|-]a o1
1's Complement Memory Location DX |61 xb 3
IDX1 (61 xbff 4
1DX2 |61 xb ee ff 5
(D,IDX] (61 xb 6
[IDX2] (61 xb ee ff 6
COMA (A) = A Complement Accumutator A INH |41 1
CcOoMB (8) =8 Complement Accumutator B INH |51 1
CPD opr (A:B) - (M:M+1) IMM  [8C jj kk 2 |-|-1-f-1alalala
Compare D to Memory (16-Bit) OIR  |9Cdd 3
EXT |BChhll 3
DX [ACxb 3
IDX1  [AC xb ff 3
IDX2 |AC xb ee ff 4
[D.DX} [AC xb 6
[IDX2] |AC xbee ft 6
CPS opr (SP) - (M:M+1) IMM  |8F jj kk 2 |-i-{-|-1alalala
Compare SP to Memory (16-Bit) DIR |9F dd 3
EXT |BFhhi 3
IDX  |AF xb 3
IDX1  |AF xb ff 3
IDX2 |AF xb ee ff 4
[D,IDX] [|AF xb 6
{IDX2] |AF xb ee ff 6
CPX opr (X) ~ (M:M+1) MM |8Ejjkk 2 |-|-]=-l-jJalAalala
Compare X to Memory (16-Bit) DIR  |9Edd 3
EXT [BEhhl 3
IDX  AE xb 3
IDX1  |AE xb ff 3
IDX2 |AExbeeff 4
[D,IDX] [AE xb 6
{IDX2] |AE xb ee ft 6
CPY opr (Y) = (M:M+1) IMM (8D jj kk 2 [-y-1-|-talalaja
Compare Y to Memory (16-Bit} DIR 9D dd 3
EXT [BDhhii 3
IDX AD xb 3
IDX1 [AD xb ff 3
IDX2 [AD xb ee ff 4
[D,IDX) |AD xb 6
[IDX2] |ADxbeeff 6
DAA Adjust Sum to BCD INH {1807 3 |~-|-|-|-lalaj?ia
Decimal Adjust Accumulator A
DBEQ cntr, re/ {cntr) ~ 1= cnir REL ([O41brmr 3 [-1-i=-1-]=-1-]-|-
if (cntr) = 0, then Branch (9-bit)
else Continue to next instruction
Decrement Counter and Branch if = 0
{entr=A, B,D, X, Y, or SP)
DBNE cntr, re/ (entr) = 1 = cntr REL [O4lbrr 3 |-1-i-|-]1-1=-1-|-
If (entr) not = 0, then Branch; {9-bit)
else Continue to next instruction
Decrement Counter and Branch if = 0
{cntr=A,B,D, X, Y, or SP)
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A-10 68HC12 and HCS12 Instruction Set * Appendix A
Source Addr. Machine .
Form Operation Mods | Coding (hex) | ~ S|IX|HIIIN{Z|V|C
DEC opr (M)-$01 =M EXT {73 hhil 4 |-i-(—-t-lajala]-
Decrement Memary Location iDX |63 xb 3
10Xt |63 xb ff 4
IDX2 63 xb ee ff 5
[D,IDX] (63 xb 6
[IDX2) (63 xb ee f 6
DECA (A)-$01=>A Decrement A INH 143 1
DECB (B)-$01=8 Decrement B INH |53 1
DES (SP) - $0001 = SP IDX [1B9F 2 |-i-]-1=t=-|-|-|-
Translates to LEAS -1,SP
DEX (X) ~ $000t = X INH |09 1 |=i=-|=]-t-fal-]-
Decrement Index Register X
DEY (Y)-$0001 =Y INH 103 1 |-]-[-1-1-]a]l-}~
Decrement Index Register Y
EDIV (Y:D) + (X) = Y Remainder = D INH {1t 11 {-t-|-t-fAalAalAlaA
32 x 16 Bit = 16 Bit Divide (unsigned)
EDIVS (Y:D) = {X) = Y Remainder = D INH |18 14 12 |~t-|-i-lAalajalA
32 x 16 Bit = 16 Bit Divide (signed)
EMACS sum (Mg Mixa1)) X (Miy):Meyeqy) + (M-M+3) = Special |18 12hhit 183 |~-|-|-I-1ajajalA
M-Ms3
16 x 16 Bit =» 32 Bit
Multiply and Accumulate (signed)
EMAXD ogpr MAX((D), (M:M+1)} = D IDX [t1B1Axb 4 |-i-|-i-1ajalala
MAX of 2 Unsigned 16-Bit Values IDX1 {18 1Axb ff 4
IDX2 |18 1A xb eeff 5
N, Z, V and C status bits reflect result of [DJIDX] {18 1Axb 7
internal compare (D) — (M:M+1)) {iDX2]) {18 tAxbeeff 7
EMAXM opr MAX((D), (M:M+1)) = M:M+1 IDX [181Exb a |-]-|-]-1alalala
MAX of 2 Unsigned 16-Bit Values IDX1  {181Exbff 5
iDX2 |181E xbeeff 6
N, Z. V and C status bits reflect result of {D,IDX] [1B1E xb 7
internal compare (D) — (M:M+1)) [IDX2] |18 1E xb eeff 7
EMIND opr MIN((D}), (M:M+1)) =D DX 18 1B xb 4 -|l-l-1-{AafalAafa
MIN of 2 Unsigned 16-Bit Values IDXt |18 1B xb ff 4
IDX2 [181Bxbeeff 5
N, Z, V and C status bits reflect result of [D,IDX] [18 1B xb 7
internal compare ((D) ~ (M:M+1})) {iIDX2} (18 1B xbeeff 7
EMINM opr MIN((D), (M:M+1}) = M:M+1 IDX [181Fxb 4 |-|=-1=-1-lalalala
MIN of 2 Unsigned 16-Bit Values IDX1 18 1F xb ff 5
iDX2 {18 1F xbee ff 6
N, Z, V and C status bits reflect result of {D,IDX] |18 1F xb 7
internal compare ((0) — (M:M+1)) (IDX2] |18 1F xb ee ff 7
EMUL (DY x (Y) = Y:D INH |13 3 {-f-i-|-lajal-1a
16 x 16 Bit Multiply (unsigned)
EMULS (DY x(Y)= YD INH 18 13 3 -l-f~-1-1ala]-|A
16 x 16 Bit Multiply (signed)
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Appendix A 68HC12 and HCS12 Instruction Set * A-11
Source : Addr. Machine .
Form Operation Mode | Coding (hex) | ~ S|X|H|I|NIZIV|C
EORA opr A M= A IMM  188i 1 [=-1-1-1- A0~
Exclusive-OR A with Memory DIR {98 dd 3
EXT [B8hhil 3
10X {A8 xb 3
1DX1  [AB xb ff 3
IDX2 |A8 xb ee ff 4
[D,IDX] |A8 xb 6
{IDX2] [ABxbeeff 8
EORB opr BoM)=>8 MM {C8ii 1 [-|-f-f{-laja]ol-
Exclusive-OR 8 with Memory DIR  [DBdd 3
EXT |{F8bhit 3
IDX |E8xb 3
IDX1  {EBxbff 3
IDX2 {E8 xb ee ff 4
{D,IDX} |E8 xb 6
{I0X2] {EB xb ee ff 6
ETBL opr (M:M+1)+ [(B)x((M+2:M+3) ~ (M:M+1))] = D| IDX 18 3F xb 10 | -j-|{-{-]afa]~t7?
16-Bit Table Lookup and Interpolate
Initialize B, and index before ETBL.
<ea> points at first table entry (M:M+1)
and B is fractional part of lookup value
(no indirect addr. modes allowed)
EXG r1, 2 (r1) &> (r2) (if r1 and 12 same size) or INH [B7eb 1 ===} =1=]=-]-
$00:(r1) = r2 (it r1=8-bit; r2=16-bit) or
(Mow) & (12) (if ri=16-bit; r2=8-bit}
r and r2 may be
A, B,CCR,D, X, Y, or SP
FDIV D)+ X)=>X;r=>D INH 18 11 12i-]-1-I-1-1alafa
16 x 16 Bit Fractional Divide
IBEQ cntr, re/ (ontr) + 1= cntr REI_. 0dlorr 3 {=-1-|=-1-]-1-1-]-
if (cntr) = 0, then Branch (9-bit)
else Continue to next instruction
Increment Counter and Branch if = 0
(cntr=A, B, D, X, Y, or §P)
IBNE cntr, re/ (cntr) + 1= cntr RE!. 041br 3 l-|=-t=|=]=]=1=]-
if (cntr) not = 0, then Branch; (9-bit)
else Continue to next instruction
Increment Counter and Branch if # 0
(entr=A,B,D, X, Y, or SP)
10V D)+X)=>Xr=D INH |18 10 12 [-|-|-|-[~|a]o]|a
16 x 16 Bit Integer Divide (unsigned)
IDIVS D+X=Xr=D INH  |1815 12 [-[-]-[-]alalala
16 x 16 Bit Integer Divide (signed)
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A-12 68HC12 and HCS12 Instruction Set * Appendix A
. Addr. Machine .
Y- Operation Mode | Coding(hex) | ~ |S|X|H[T|N|Z|V|C
INC opr M) +$01 =M EXT [72hhit 4 |-l-1-|-jalalaj-
Increment Memory Byte IDX 162 xb 3
IDX1 |62 xb #f 4
IDX2 (62 xb ee ff 5
[D,IDX] {62 xb 6
{IDX2} |62 xb ee ff 6
INCA (A)+501 = A Increment Acc. A INH |42 1
INCB B)+301 =8B increment Acc. B INH |52 1
INS (SP) + $0001 = SP IDX |1B81 2 l-|=-t=|~-[=}t=-t=-1=
Transiates to LEAS 1,SP
INX (X) + $0001 = X INH |08 t | =|=-t-|-t-1a}-1|-
Increment Index Register X
INY (Y) + 30001 = Y INH |02 1 | =]=t=-f-]=1at-1-
Increment Index Register Y
JMP opr Subroutine address = PC EXT |06hhil f< TS0 (R (O [ R (U i G
IDX 105 xb 3
Jump tDX1 |05 xb ff 3
IDX2 (05 xbeeff 4
{D,IDX] |05 xb 6
{IDX2] |05 xb ee fi 6
JSR gor (SP) -2 = SP; DIR 17 dd 4 f-|=-]=f=fi=|=|=-}~
RTN:RTNL = Mspy:Mspy EXT [16hhll 4
Subroutine address = PC IDX |15xb 4
IDX1 [15xbff 4
Jump to Subroutine iDX2 [15xbeeff 5
[DJDX] |15xb 7
[IDX2] l15xbeeft 7
LBCC re/ Long Branch if Carry Clear (if C = 0) REL |1824qqrr 43 | -|=-1=|-|-]-1-1~-
LBCS ra/ Long Branch if Carry Set (if C=1) REL |1825qqrr 43 | ~-|=|=-f=-1=-|=-1=1-
LBEQ ref Long Branch if Equal (if Z = 1) REL |1827qqrr V< T I R S e e I e
LBGE re/ Long Branch Greater Than or Equal REL [182Cqqrr LY e e B e
(if N ® V = 0) (signed)
LBGT re/ Long Branch if Greater Than REL [182Eqqrr L V< I I e e e R R e
(if Z 4+ (N @ V) = 0) (signed)
LBHI re/ Long Branch if Higher REL [1822qqrr a3 |-1-1-|-|-1-1-1]-
(if C + Z = 0) {unsigned)
LBHS re/ Long Branch if Higher or Same REL [1824qqrr 43 | -1-]-1~-t~-j-]-1-
(if C = 0) (unsigned)
same function as LBCC
LBLE re/ Long Branch if Less Than or Equal REL |182Fqqrr 43 [ -|-|-t-1=-1-1-|-
(if Z4 (N ® V) = 1) (signed)
LBLO re/ Long Branch if Lower REL (1825qq1r 43 | === |=-{~-|=-|-1-
(if C = 1) (unsigned)
same function as LBCS
LBLS re/ Long Branch it Lower or Same REL |1823qqrr 3 |-|-1-1-1-1-1-i-
(if C + Z = 1) {unsigned)
LBLT re/ Long Branch if Less Than REL 182D qqrr a3 f-|-l-|-t=-1-]-1-
(it N ® V = 1) (signed)
LBMI re/ Long Branch if Minus (it N = 1) REL |182Baqqrr 43 {~|~|=-|=-f=1=|=}=~
LBNE re/ Long Branch if Not Equal (if Z = 0) REL [1826qqrr a3 -1-1-1-1-1-]-1-
LBPL re/ Long Branch if Plus (if N = 0) REL |182Aqqem a3 |- |=|-|~t=-f-1-]-
LBRA ref Long Branch Always (if 1=1) REL |1820qqrr 4 l-l-t-l=t=-1=1-]=-
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Appendix A 68HC12 and HCS12 Instruction Set * A-13
Source Addr. Machine
Form Operation Mode | Coding (hex) | ~ S|X|H|I|N|Z|V]C
LBRN re/ Long Branch Never (if 1 = 0) REL |1821qqrr 3 |=1-j=)-]=-1=|-]-
LBVC re/ Long Branch if Overflow Bit Clear (if V=0) REL |1828qqrr I ==l -f-{-1-i-|-
LBVS re/ Long Branch if Overflow Bit Set (if V = 1) REL 11829qqrr 43 - |-l -1=]~]=]~i=
LDAA opr (M)= A IMM |86 1 [-[-1=]- 0l-
Load Accumulator A DIR |96 dd 3
EXT (86hhil 3
DX ABxb 3
IDX1 A6 xb ff 3
iDX2 |A6 xb ee ff 4
[D.IDX] A6 xb 6
[IDX2] 1A6 xb e ff 6
LDAB opr M=8 IMM  IC6ii 1 -t=|=-1-1A{Aa}{0]-
Load Accumulator B DIR |D6dd 3
EXT |F6hhit 3
iDX E6 xb 3
IDX1  {E6 xb ff 3
IDX2 |E6 xb ee ff 4
[D,IDX] |E6 xb 3
{IDX2) |E6 xb ee ff 6
LDD opr (M:M+1) = A:B IMM  {CC jj kk 2 [-|-[-T-Tafafof-
Load Double Accumulator D (A:B) DIR DC dd 3
EXT [FChhil 3
IDX |EC xb 3
IDXt }EC xb ff 3
IDX2 |EC xb ee ff 4
[D.IDX] {EC xb -]
[IDX2] |EC xb ee ff 6
LDS opr (M:M+1) = SP IMM  |CF jj kk 2 |-f-t-|-lAaial0]|~-
Load Stack Pointer DIR |DFdd 3
EXT |FFhhit 3
DX EF xb 3
IDX1 |EF xb ff 3
IDX2 |EF xbeeff 4
{0,IDX] |EF xb <]
[IDX2] |EF xb ee ff 8
LDX opr (M:M+1) = X MM [CEjjkk 2 |-1-]-|-{ala]o]-
Load Index Register X DIR |DEdd 3
EXT |FEhRhI 3
IDX EE xb 3
IDX1 |[EExbff 3
IDX2 |EE xbes ff 4
{D.IDX] {EE xb ]
[IDX2] |EE xbee f 6
LDY opr (M:M+1) = Y MM |CD jjkk 2 | -|-1-|-tajalo|-
Load Index Register Y DIR |DDdd 3
EXT [FDhhil 3
IDX ED xb 3
IDX1  [ED xb ff 3
IDX2 [EDxbee ff 4
{D.IDX] (EDxb ]
{IDX2] [ED xb es if 6
LEAS opr Effective Address = SP IDX [1Bxb 2 |-|-{=-t-l=-1=]-7-
Load Effective Address into SP IDX1  |1Bxb ff 2
IDX2 [1Bxbee ff 2
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A-14 68HC12 and HCS12 Instruction Set * Appendix A
Source " Addr. Machine .
Form Operation Mode | Coding (hex) | ~ S|[X{H|I[N|Z|V|C
LEAX opr Effective Address = X DX [1Axb 2 1=-|-]-1=-l={-|-]-
Load Effective Address into X iDX1 [1Axbff 2
IDX2 (tAxbeeff 2
LEAY opr Effective Address = Y IDX j19xb 2 | =l-d=}j=l-f=|=]~
Load Effective Address into Y IDX1 |19 xb 2
IDX2 |19xbeeff 2
LSL opr <+ EXT |78 hhil 4 |-i-1~-|-talalala
e—{IIIIITT4-0 DX |68xb 3
c w b0 IDX1 |68 xb if 4
Logical Shift Left IDX2 |68 xb ee ff 5
same function as ASL [DJIDX] |68 xb 6
[IDX2) |68 xb ee ff 6
LSLA Logical Shift Accurnulator A to Left INH |48 1
LSLB Logical Shift Accumulator B to Left INH |58 1
LSLD <+ +— INH 59 1 t=-{-]1-|~lalalala
€ b A B0 b7 B WO 0
Logical Shift Left D Accumulator
same function as ASLD
LSR opr e EXT {74bhll 4 t-|-|{-]-(0]AalAa|A
0 [TITT T IDX |64 xb 3
b7 ¢ IDX1 |64 xb ff 4
Logical Shift Right IDX2 |64 xb ee ff 5
[D,IDX] {64 xb 6
[IDX2] |64 xb ee ff 6
LSRA Logical Shift Accumulator A to Right INH 144 1
LSRB Logical Shift Accumulator B to Right INH 154 1
LSRD —» Ld INH 149 1 |[-|-1-j-]olajala
0 b7 A 00 bl B bO 4
Logical Shift Right D Accumulator
MAXA MAX((A), (M)} = A IDX |1818xb 4 |-1-|-1-lalalala
MAX of 2 Unsigned 8-Bit Values IDX1 |18 18 xb ff 4
IDX2 |18 18xbee ff 5
N, Z, V and C status bits reflect result of [0,IDX] |18 18 xb 7
internal compare ((A) - (M)). (IDX2] |18 18 xb ee ff 7
MAXM MAX((A), (M)) =M IDX |181Cxb 4 [-|-1-|-lalalata
MAX of 2 Unsigned 8-Bit Values 1DX1 18 1C xb ff 5
IDX2 |181Cxbeeff 6
N, Z, V and C status bits reflect result of [D.IDX]) [181Cxb 7
internal compare ((A) — (M)). {IDX2] |18 1C xbee ff 7
MEM n (grade) = My Special |01 5 |=-|=-|2|-12172]|2]7
(X) + 4= X; {(Y) + t = Y, A unchanged
if {A) < P1or (A) > P2 then = 0, else
u = MIN[{(A) = P1)xS1, (P2 - (A))xS2, §FF]
where:
A = current crisp input value;
X points at 4-byte data structure that de-
scribes a trapezoidal membership function
(P1, P2, S1, 82);
Y points at fuzzy input (RAM location).
See instruction detaits for special cases.
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Appendix A 68HC12 and HCS12 Instruction Set * A-15
Source Addr, Machine .
Form Operation Mode | Coding (hex) | ~ S|IX|H|I[N|Z|V]|C
MINA MIN((A), (M)} = A iDX {1819xb 4 |-t-1-1-fAalAa]a
MIN of Two Unsigned 8-Bit Values 10Xt (1819xbtf 4
1DX2 |18 19 xbee ff 5
N, Z, V and C status bits reflect result of [D,IDX] {18 19 xb 7
internai compare ((A) — (M)). [IDX2) {18 19 xbee ff 7
MINM MIN((A), (M)) = M IDX 11810 xb 4 |-|-{-{-|alatala
MIN of Two Unsigned 8-Bit Values IDX1 |18 1D xb ff 5
IDX2 |18 1D xb ee ff 6
N, Z, V and C status bits reflect result of {0,1DX] {18 1D xb 7
internal compare ((A) - (M)). (IDX2] |18 1D xb ee ff 7
MOVB apr?, opré |(My) = My IMM-EXT {18 0B iihh It 4 |-t=|~[=-=-|~]~-]-
Memory to Memory Byte-Move (8-Bit) IMM-IDX (18 08 xb ii 4
EXT-EXT (18 0OC hhlihh i 6
EXT-IDX {18 09 xb hh Il 5
IDX-EXT [18 0D xb hh Il 5
IDX-1DX 18 OA xb xb 5
MOVW opr?, opr2| (M:M+1,) = M:M+1, IMM-EXT [18 03 jj kk hh il 5 | -|-t-|-1-1-]-1-
Memory to Memory Word-Move (16-Bit) IMM-IDX |18 00 xb jj kk 4
EXT-EXT |18 04 hhlihh }f 6
EXT-IDX [18 01 xb hh It 5
IDX-EXT |18 05 xb hh It 5
IDX-IDX |18 02 xb xb 5
MUL (A)x (B) = A:B INH |12 3 |=-]-]-|-1=-I<1-1a
8 x 8 Unsigned Multiply
NEG opr o-M=2MorM+1=>M EXT |70 hhil 4 |-|~t=-|-lalajala
Two's Complement Negate IDX 160 xb 3
IDX1 {60 xb ff 4
IDX2 |60 xb ee ff s
{D,IDX] |60 xb 6
[IDX2] |60 xb ee ff [
NEGA 0~ (A) = A equivalentto(A) + 1 =8 INH |40 1
Negate Accumulator A
NEGB 0~ (B) = B equivalent to(B) + 1 = B INH |50 1
Negate Accumulator B
NOP No Operation INH A7 1 ~~f-|=]-1~}-1-
ORAA opr A+ M =A IMM  |8Aii t {-1--1-]1a1a({0}-
Logical OR A with Memory DIR |9A dd 3
EXT |BAhhli 3
IDX  |AAxb 3
IDX1  |AAxb ft 3
IDX2 |AA xb ee ff 4
(D,IDX] [AA xb 6
[IDX2] [AA xb ee ff 6
ORAB opr B)+(M)=8B IMM  |CAi 1 |=-{-|-t-latalo|-
Logical OR B with Memory DIR  |DAdd 3
EXT |FAhhIt 3
DX EA xb 3
IDX1  |EAxb ft 3
iDX2 (EAxbeeft 4
[D,IDX] |EA xb 6
{IDX2) |EAxbeeft 6
ORCC opr {CCR)+M = CCR IMM  [14ii to[r]=pngn{e(ninge
Logical OR CCR with Memory
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A-16 68HC12 and HCS12 Instruction Set * Appendix A
Source Operation —ar. 00’3?:;'1’,‘;)0 ~ Is|x|{nli|n|z|v]e

PSHA {SP) - 1 = SP; (A) = M(gp INH (36 2 T=l=]=l=[-1=1-1=

Push Accumulator A onto Stack
PSHE (SP) ~ 1 = SP; (B) = Msp) INH |37 I I I I I I D D

Push Accumulator B onto Stack

PSHC (SP) — 1 =» SP; (CCR) = M(sp) INH |39 2 |=|-1=|-]=-[-]{-1-
Push CCR onto Stack
PSHD (SP) -2 = SP; (A:B) = Mspy:M(sp.1) INH [3B 2 {-]-]-[{-{-1-1-1~

Push D Accumulator onto Stack
PSHX (SP) — 2 = SP; (X4:X) = Mspy:Msps1) INH (34 2 {-|-|-l-]-]-]-]-

Push index Register X onto Stack
PSHY (SP) —2 = 8P; (Yl:YL) = MispyMspr) INH |35 2 l-t-t=]-1-{-1-]~

Push index Register Y onto Stack
PULA (Mgpy) = A; (SP) + 1= SP INH |32 [T I S U (P S R D

Puli Accumulator A from Stack
PULB (M(gp)) = B; (SP) + 1= SP INH 133 3 |-|-1-[-1-1-1-1=

Pull Accumulator B from Stack
PULC (Mgpy) = CCR; (SP) + 1 = SP INH {38 3 ja|lfalajalajaja

Pull CCR from Stack
PULD (M(sp):M(sp*,))aA:B;(SP)+2=SP INH  [3A 3 |-|=|=]|=f=f{=]-1-

Pull D from Stack
PULX (M(spyMisp.1y) = Xy Xy (8P) + 2= SP INH |30 3 |-|-{=-[-1-|=-1-1-

Pull Index Register X from Stack

PULY (M(spyM(sp,1)) = Yu:YU (SP}+2=> 5P INH 131 3 |-f~-}~-f=]=-1=-1=}1=
Pull Index Register Y from Stack

REV MIN-MAX rule evaluation Special |18 3A 3 -|-1-f{-]-[-1a]-
Find smallest rule input (MIN). per
Store to rule outputs untess fuzzy output is rule
already larger (MAX). byte

For rule weights see REVW.

Each rule input is an 8-bit offset from the
base address in Y. Each rule output is an 8-
bit offset from the base address in Y. $FE
separates rule inputs from rule outputs. $FF
terminates the rule list.

RKREY may be interrupted.
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Appendix A 68HC12 and HCS12 Instruction Set * A-17
Source " Addr. Machine .
Form Operation Mode | Coding (hex) | ~ S|X|H|I|N|Z|V]|C
REVW MIN-MAX rule evaluation Special |18 38 37 =f=f2|-|2]2]al!
Find smallest rule input (MIN), per
Store to rule outputs untess fuzzy output is rule'
already larger (MAX). bysie.
: . per
Rule weights supported, optional. -y

Each rule input is the 16-bit address of a
fuzzy input. Each rule outputis the 16-bit ad-
dress of a fuzzy output. The value $FFFE
separates rule inputs from rule outputs.
$FFFF terminates the rule list.

REVW may be interrupted.

ROL opr EXT |75hhi 4 |-[-|-ij-1alalata
10X |65 xb 3
¢ w 00 IDX1 |65 xb ff 4
Rotate Memory Left through Carry IDX2 |65 xb ee ff 5
[D,IDX} |65 xb 6
fIDX2] |65 xb ee ff 6
ROLA Rotate A Left through Carry INH |45 1
ROLB Rotate B Left through Carry INH |55 1
ROR opr EXT |76 hhil 4 -1=-]-f-lAajalalA
Lo DX |66 xb 3
b7 b ¢ IDX1 |66 xb ff 4
Rotate Memory Right through Carry iDX2 |66 xb ee ff 5
[D.IDX] |66 xb 6
[IDX2]) {66 xb ee ff 6
RORA Rotate A Right through Carry INH |46 t
RORB Rotate B Right through Carry INH 156 1
RTC {M(sp)) = PPAGE: (SP) + 1 = SP; INH  |0A 6 |-{-{-t-t=]=-i-|-
(MspyM(sp.ny)) = PCPCy
(SP)+2 = SP

Return from Call
RTI (M(sp)) = CCR: (SP) + 1 = SP INH |0B 8 (alllalajaialala
{M(spyMsp.1)) = BiA: (SP) + 2 = SP
(M(spy:M(sp.1)) = XX (SP) + 4 = SP
(M(spy:M(gp.1)) = PCH:PCy; (SP) -2 = SP
(MspyMsps1)) = iYL

(SP)+4=SP

Return from Interrupt
RTS (Mispy:M(spe1)) = PC:PCy; INH |3D 5 |-]=|-{=I=-[-]-]~
(SP)+2 = SP

Return from Subroutine
SBA {A) - (B) = A INH 1816 2 -1 1=1aTalala
Subtract B from A
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A-18 68HC12 and HCS12 Instruction Set * Appendix A
Source : Addr. Machine
Form Operation Mode | Coding (hex) | ~ S|XIH]I|N|ZIVIC
SBCA opr (A)-M)-C=>A IMM 182 1 1=-l-|-]-1alala
Subtract with Borrow from A DIR |92dd 3
EXT [B2hhil 3
DX  |A2xb 3
10X1  [A2 xb ff 3
IDX2 (A2 xbee ft 4
(DJIDX] |A2 xb 6
[IDX2] [A2xb ee ff 6
SBCB opr (B)-(M)-C=8 MM [C2il 1 [-1-1=T=Talalala
Subtract with Borrow from B DIR (D2 dd 3
EXT [|F2hhil 3
IDX {E2xb 3
DXt |E2 xb ff 3
iDX2 {E2xbeeff 4
[D.IDX] {E2 xb 8
[IDX2] |E2 xb ee if 6
SEC 1=C MM {1401 T ~1=]=|-1=1=1=11
Trans/ates to ORCC #$01
SEi 1 =» {; (inhibit | interrupts) IMM {1410 1 R o R I T S [ oy
Translates to ORCC #$10
SEV 1=V IMM |14 02 1 —f=t=1={=(=[1] -
Trans/ates to ORCC #$02
SEXrt, r2 $00:(r1) = r2ifr1, bit 7is 0 or INH B7 eb 1 - ===~ |=}=-]-

$FF(r1)y=r2ifr, bit7is 1
Sign Extend 8-bit r1 ta 16-bit 12
r1 may be A, B, or CCR
r2maybeD, X Y, or SP

Alternate mnemonic for TFR 1, 12

STAA opr Ay=>M DIR 5A dd 2 -(=|=f=-1Aajalof~
Store Accumulator A to Memory EXT (7Ahhil 3
10X BA xb 2
IDX1  [BA xb ff 3
IDX2 |BA xb ee ff 3
[D.IDX] |BA xb 5
[IDX2] [6Axbeeff 5
STAS opr B)=>M DIR |5Bdd 2 |[~t~|-[-1a]ajo}-
Store Accumulator B to Memory EXT |78hhil 3
IDX |6B xb 2
IDX1 (6B xb ff 3
IDX2 (6B xb e ff 3
[DJIDX} |68 xb 5
[IDX2] |6Bxbeeff 5
STO opr {A) = M, (B) = M+1 DIR  |5Cdd 2 |-|-|-I-tajajoy}~
Store Double Accumulator EXT {7Chhll 3
DX 6C xb 2
IDX1 |6C xb ff 3
IDX2 |6C xb ee ff 3
{D,IDX] [86C xb 5
[IDX2] [6C xb ee ff 5
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Appendix A 68HC12 and HCS12 Instruction Set * A-19
rc ; Addr. Machine .
Form Operation Mode | Coding (hex) | ~ |S|X|H|!|N|Z|V|C
STOP (SP) -2 =5 SP; INH |183E [ J [ U oy DR () (U [V
RTNW:RTN, = Mispy:Migpaty +5
(SP) =2 = SP; (Yi:Y) = MigpyMsp.q); or
(SP) - 2 = SP; (Xu:XL) = MspyM(sp.1y 2"
(SP) — 2 = SP; (B:A) = Migp)Misp,1y:
{SP) — 1 = SP; (CCR) =» Mgp);
STOP All Clocks
1 S controt bit = 1, the STOP instruction is
disabied and acts like a two-cycte NOP.
Registers stacked to allow quicker recovery
by interrupt.
STS opr (SPH:SPL) = MiM+1 DIR [5F dd 2 |-j-|=-l-lalalo|-
Store Stack Painter EXT |7Fhnit 3
IDX  [6F xb 2
IDX1  |6F xb ff 3
IDX2 |6F xb ee ff 3
{D.,IDX] |6F xb 5
{IDX2] |6F xb ee ff 5
STX opr (Xp:XL) = M:M+1 DIR |5Edd 2 |-1-{-t-latalo] -
Store Index Register X EXT |7Ehhii 3
IDX [6Exb 2
IDX1  |6E xb ff 3
IDX2 |6E xbeeff 3
{D,IDX] |6E xb 5
(IDX2] |BE xb ee ft 5
STY opr (YY) = M:M+1 DIR  |5Ddd 2 |-|-|-|-lalalo]-
Store Index Register Y EXT |7Dhhli 3
IDX {6D xb 2
IDX1 16D xb ff 3
IDX2 |6D xb ee ff 3
[DIDX] 6D xb 5
[IDX2} |6D xb ee ff 5
SUBA opr (A)-M)=A IMM (80 1 -l-|-|-lafalala
Subtract Memory from Accumulator A DIR  [90dd 3
EXT |BOhhil 3
IDX AQ xb 3
IDX1  |AOxb ft 3
IDX2 |AO xb ee ff 4
[D,IDX] |AO xb 6
. [IDX2] [AO xb ee ff 6
SuUBB opr B -M=28 MM 1COii 1 |=|-{-|~-{alafala
Subtract Memory from Accumulator B DIR  |DOdd 3
EXT |FOhhil 3
DX |EOxb 3
IDX1  |EO xb ff 3
IDX2 |EOxb eeff 4
[D.IDX] |EOxb 6
[IDX2] (EO xb eeff 6
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A-20 68HC12 and HCS12 Instruction Set * Appendix A
Source : Addr. Machine .
Form Operation Mode | Coding (hex) | ~ S|IX|H|INjZ|V|C
SUBD opr (D) - (M:M+1) = D IMM |83 jj kk 2 [-]-T-]- alala
Subtract Memory from D (A:B) DIR |93 dd 3
EXT |B3hbhil 3
IDX [A3xb 3
IDX1  |A3 xb ff 3
IDX2 |A3xb ee ff 4
[DJIDX] |A3 xb 6
[IDX2] |A3 xb ee ff 6
Swi (SP)-2 = 8P; INH |3F 9 |~-|-|~[t}]-{~1=}=-
RTN:RTNL = M(gp):M(sp.tyi
(SP} — 2 = SP; (Yi: Y1) = MispyMspay
(SP) —2 = SP; (Xu:X) = M(spyMsp.1y
(SP) — 2 = SP; (B:A) = M(spyM(sp41):
(SP) ~ 1 = SP; (CCR) = Mgp,
1 = |; (SWI Vector) = PC
Software Interrupt
TAB (A) =B INH 18 0E 2 |-|-{-1-]afa]ol-
Transfer Ato B
TAP (A) = CCR INH |B702 1t jafl8iafalalalala
Trans/ates to YFR A, CCR
TBA B)=>A INH  {180F 2 {-|-|-|-1alajo]f-
Transfer Bto A
TBEQ cntr, rel If (cntr) = 0, then Branch; REL |04 b 3 |-j-(=-|-]=|~]~]~
else Continue to next instruction (9-bit)

Test Counter and Branch if Zero
(cntr = A, B, D, X,Y, or SP)

TBL opr (M) +{(B) x (M+1) = (M))] = A iDX (183D xb 8 |-t=-|-|-]alal-|2
8-Bit Table Lookup and Interpolate

initialize B, and index before TBL.
<ea> points at first 8-bit table entry (M) and
B is fractional part of lcokup value.

(no indirect addressing modes allowed.}

TBNE cntr, ref If {cntr) not = O, then Branch; RE!. 04 1brr 3 |=-j-t{=-1-]1=-1-1-1-
else Continue to next instruction (9-bit)

Test Counter and Branch if Not Zero
(cntr=A, B, D, X,Y, or SP)

TFR 71, 2 (rM)y=r2or INH (B7eb 1 = =-{=t=]=1-]-
$00:(rt) = r2 or or
(70 = r2 ajllajalajalala

Transfer Register to Register

r1 and r2 may be A, B, CCR, D, X, Y, or SP
TPA (CCR) = A INH 18720 =] =]=l-t=-1=1=-1-
Transiates to TFR CCR , A
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Appendix A 68HC12 and HCS12 Instruction Set * A-21
Source : Addr. Machine .
Form Operation Mode | Coding (hex) | ~ s vic
TRAP (SP)-2 = SP; iINH [18tn 10 |- - -
RTNW:ATN, = M(gp):Misp.1): tn = $30-$39
(SP) -2 = SP; (Yy:Y1) = MispyM(spsty or
(SP) =2 = SP; (Xi:X) = M(spy:Msp.1) $40-$FF
(SP) ~ 2 = SP; (B:A) = MgpyM(sp.1)
{SP) — 1 =» SP; (CCR) = M(sp)
1 = I; (TRAP Vector) = PC
Unimplemented opcode trap
TST opr M)-0 EXT [F7hhit 3 |-1-|{-1-latalo]o
Test Memory for Zero or Minus 1DX E7 xb 3
IDX1  |E7 xbff 3
IDX2 [E7xbeeft 4
[D,IDX] |E7 xb 6
(IDX2] {E7 xbee ff 6
TSTA (A)—0 Test A for Zero or Minus INH |97 1
TSTB (B)~0 TestB for Zero or Minus INH |D7 1
TSX (SPy=X INH [B775 1t |=-1=--1=-1-t-1-1-
Transiates to TFR SP X
T8Y SP)=Y iNH 18776 1 |[=|~1-1-f=-[=-1-]-
Translates to TFR SP.Y
TXS (X) = SP INH B7 57 1 -|=l=t=[=f=1-1-
Transiates to TFR X,SP
TYS (Y)= SP INH [B767 1 | =-{-t=-1-1-[-1-{-
Translates to TFR Y,SP
WAI (SP)~2 = SP; INH  [3E 8" | -|--]-1-1-1-1~
RTNy:RTN = Msp):M(spa1y: {in} {or
(SP) —2 = 8P; (Y\1:Y|) = M(sp):Misp.ay: + ===t ==f-1-
(SP) - 2 = 8P; (Xi:X) = MspyMsp.1y 5 |or
(SP) — 2 = SP; (B:A) = M(spy:Msp.1y nt) —111-f{t|{~t-|~}~
(SP) - 1 = SP; (CCR) = Mgpy;
WAIT for interrupt
WAV Special {18 3C 8 | -|-]2]|-|2|al?]|>
8 per
Z S.F,= VYD fable
/=1
8
2 Fi=X
i=1
Calculate Sum of Products and Sum of
Weights for Weighted Average Calculation
Initialize B, X, and Y before WAV . B specifies
number of elements. X points at first element
in S; list. Y points at first element in F; list.
All §; and F; elements are 8-bits.
If interrupted, six extra bytes of stack used
for intermediate vatues
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A-22 68HC12 and HCS12 Instruction Set * Appendix A
o | cltmcnine 1= s [x[u]1[[e[v]e

wavr see WAV Special |3C “l-i-]2]-12[al?]?

pseudo- Resume executing an interrupted WAV in-

instruction struction (recover intermediate results from
stack rather than initializing them to zero)

XGDX (D) = (X) INH |B7C5 1 [ =]=-1T=-1=1=-1=1=1=
Translates o EXG D, X

XGDY (D) & (V) INH |B7C6 1 -i=1=-1-1-1-1-1-
Translates 0 EXG D, Y

NOTES:

*Each cycle (~) is typicaily 125 ns for an 8-MHz bus (16-MHz oscillator).
**Refer to detailed instruction descriptions for additional information.
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