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Rabbit Instructions Listed Alphabetically

All Rabbit processor instructions are listed below. Note that some instructions have two entries. Thefirst one
is for the Rabbit 2000/3000 version of the instruction. The second entry is for Rabbit 4000 and newer proces-

sors.

A

ADCAN ciiviiriirreieneenns 10
ADCAL reeereeeee e 11,12
ADCA,(HL) wevvereeeerrenn. 13, 14
ADC A, (IX+0) wevverrererrerrennns 15
ADCA,(IY+0) wevverrrrrerrennns 15
ADCHL,SS oo, 16
ADD AN i, 17
ADD Al i, 18, 19
ADD A,(HL) vecvrveeeereann. 20,21
ADD A,(IX+0) weveerrreeererrenene 22
ADD A,(IY+0) weveerrreeerrrrenene 22
ADD HL,JK ..coviiiiiiiiiiiiiiinenn, 23
ADD HL,SS .cciiiiiiiiiiiiiiiienae, 24
ADD XXX veeeiiiiieeirnnene e 25
ADD 1YWY woveereeeeeeeeeeerenenn. 25
ADD JKHL,BCDE ................. 26
ADD SP,d ..o 27
ALTD e 28
AND HL,DE ......ccciviiiiiinnn, 29
AND IX,DE ...ccoiiviiiiiiiiiiinnn, 30
AND IY,DE ..ccociiiiiiiiiiiininn, 30
AND JKHL,BCDE ................. 31
AND N i 32
AND Y e, 33,34
AND (HL) e 35,36
AND (IX+d) weerrreerreerreeereeeenn. 37
AND (IY+d) werrreeereeeeeeereeenne. 37
B

(=] I o Y 38
BITD,(HL) cveeeeeeeereeeeeneeeans 39
BIT B,(IX+d) ovreeerreerrerrrnnens 40
BITD,(IY+d) ovreeereereerrneneens 40
BOOL HL ..ovviiiiiiiiiieieieenea, 41
BOOL [X i, 42
BOOL 1Y i, 42
C

CALL MN coovveiiiiiiiieeeeee, 43
CALL (HL) wvreveeeeeeeeeeeenen, 44
CALL (IX) wevrereeeeeeererreeennen. 44
CALL (1Y) weveereeeeeeeereeeeneen, 44
(012 I o I 45
(@103 = 46
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DEC (IX+d)
DEC (1Y +d)

DWJINZ |abel

EX JKHL,BCDE

FLAG cc,HL
FSYSCALL

I

1210 ) G N 82
IDET v 83
N[O 1 84
INCILY criiiiiiivrirrrceveeeeens 84
1 L S 85
INCSS i 86
INC (HL) ceeeeeeeeeeeeeeeeeeeeees 87
INC (IXH0) wvrveeeeeeeersereerennens 88
TN 2. I 88
IOE .o 89
IOl i 89
IPRES ... 90
[ o I O S 91
[ e e S 91
125 =3 i S 91
1253 i T 91
J

N =o' o 11 R 92
N = 0 o T 93
N = 11 TR 96
JP(HL) oo, 94
TP (IX) wevereereereeeseeseeeeeseeenn, 95
TP(Y) worreeeeeeeeeeeeseeeeeeeeen, 95
N N T I 97
JRexlabel oo, 98
JRIADE o, 99
JRE cc,label ..ovvueeeieeeieeeennae, 100
JRE cx,|abel covveeeiiiieieeiieiae, 101
JRE labEl ..vviiiiiiiiiiieiiciens 102
L

LCALL X,MN eeeeeeeeeeeeeeennn, 103
LDAEIR i 104
LDAHTR e 105
LDAJIR e 104
LDAXPC .covvvivviivieennenns 106
Y- N(=10) NPT 107
oYW (o] N 107
LD A, (IX+A) wevrereeeererererenn. 109
LD A,(IY+A) weerereeeereererenenn. 109
LD A,(MN) cerrreeeeeeeeeinirnnee, 108
LD A,(pStd) vevevecrreeeeeinrnenn. 110
LD A,(pSHHL) verereeeereeeereeen. 111



LD BCDE,N cevviiviriviniernnannn, 118

LD BCDE,PS .uvvveereeereiinnnnnne 112
LD BCDE,(HL) wvvvveeereeerenn. 113
LD BCDE,(IX+d) wevrerrerene. 114
LD BCDE,(IY+d) wevreerrernne. 114
LD BCDE,(MN) wevvveerrrennnnee. 115
LD BCDE,(pS*d) vvvvrvreeenne. 116
LD BCDE,(pS+HL) vrvreene... 117
LD BCDE,(SP+HL) w.veevree.. 119
LD BCDE,(SP+N) weeereereenen. 120
LDBCHL wovvviviieeieeeeee 121
LD dd',BC .ccveeeeeerreeeeeiveenn. 122
LD dd'\DE ....coevvverreeennnaenn 122
LD dd,mn coeeeeviieeeieee e 123
LD dd,(MnN) eveeeeeenreeeeenneen. 124
LDDEHL .covvvviiiiieiiiiieeen, 125
LDEIRA .o, 126
LDHLBC ..o, 127
LDHL,DE ..ot 127
LDHLJIX i, 128
LDHL,JY i, 128
LDHL,LXPC ..ccovvvviveieennen 135
LD HL,(HL+0) veeevveererreenn. 130
LD HL,(IX+0) e 131
LD HL,(IY+0) e 130
LD HL,(MN) werrreiiiieeeeeiveennn 129
LD HL,(PS*BC) vevvrverrrerreeenn. 132
LD HL,(PSHd) wverrverreereeenn. 133
LD HL,(SP+HL) v 134
LD HL,(SPHN) e 137
LDHTRA .iiiiiiiiiiieeeen, 136
LDIHRA ., 126
LD IXHL i, 138
LD IX,MN iviieeeee e 139
LD IX,(MN) evrireiiiieeeeeieennn 140
LD IX,(SPHN) weveeeeeeeeeeennnnee 141
LDIYHL o, 138
[ D1 o [ 139
LD 1Y,(MN) crreeeeeiieeeeeeeeee. 142
LD 1Y ,(SP+N) werveerrrerereereeenne 143
LD IKHL,G .cevviiiiiieceenne, 144
LD JKHL,PS oveerrereeereeene 145
LD JKHL,(HL) weeevereeecrreenne 146
LD JKHL,(IX+0) cvrverrrerreenn. 148
LD JKHL,(IY+0) cvrveerrerreenn. 148
LD JKHL,(MN) vervreeeereenne 149
LD JKHL,(PSHd) «vrverrrerreenn. 150
LD JKHL,(PSHHL) vvrvrrvreenn. 151
LD JKHL,(SP+HL) cevvreenee. 147
LD JKHL,(SP+N) wvrveererreenn. 152
LD JK,MN ..eeerriiieeeeeee e 153
LD JK,(MN) eerrieeeeeeeeeneee 154
LDLXPCHL oo, 187
LD pd,BCDE ...evreeerreenn. 155
Vi

LD PAIKHL e 156
LD pd,KIMN .evvveeeeeeeeinnnnnnee. 157
LD PA,pS .oecvvrrereeeeeeinnrnnnnes 158
LD pd,pstd ..evvveeeeeereiinnnnnne. 159
LD pd,pstDE ...eevveereinnrnnee. 161
LD pd,pstHL ..vveeeeereinnnnneee. 163
LD pd,pstIX .evveeeeeereiinrnnne. 165
LD pd,pstY .evveeeeeeriiinnnnnne. 167
LD pd,(HTR+HL) w.vevvrennne. 169
LD pd,(ps+d) .eveeeeeereiinnnnnnnn. 170
LD pd,(pStHL) veveeeereinnrnneee. 172
LD pd,(SP+N) wvvveeeeeeeinnrnneee. 174
LD r1,(pStd) evvveeeeeeeeiennnnnne. 175
LD rr,(pstHL) wvveeeeeeeinnrnnen, 177
[0 3 o T 179,180
[ X o 181
LD 1,(HL) coreeereeeeeeeeeeseeeae 182
LD 1,(IX+0) werrreeereereesereenens 183
LD 1,(IY+0) weeereeereereeeereenene 183
LDSPHL ., 184
LD SPIX i, 185
LD SPIY e, 185
LD XPCA .o, 186
LD (BC)A eeereeeeeeereeeereenens 188
LD (DE)A eeeveeeeeeeeeeereenenn 188
LD (HL),BCDE ...oeeveeerene. 191
LD (HL),JKHL oo 192
LD (HL),N v 189
LD (HL)T coreeereeeeee s 190
LD (HLA),HL v, 193
LD (IX+0),BCDE ..covveernee. 197
LD (IX+0)HL werveerreeeerenen. 194
LD (IX+0),JKHL evevrrreenne. 197
LD (IX+),N cvreerreeerreeeeeeeeen. 195
LD (IX+0), eereeerreeerreeerereen. 196
LD (IY+0),BCDE ..covveeneee. 198
LD (1Y+0)HL weoreeerreeeerennen. 199
LD (1Y+0),JKHL evvveeerenee. 198
LD (1Y+0),N cvreeerreeerreeereeen. 200
LD (IY+), evreeerreeerreeerereen. 201
LD (MN),A e eeieee e 202
LD (Mn),BCDE ...ocveeerene. 206
LD (MN),HL wevvveeeieeeeeiieennnn 203
LD (MN),IX ervereerieeeeeniieeen 204
(DX (3110) 1 N R 204
LD (MN),JK evereriieeeeeiviennn 207
LD (Mn)JKHL oo 206
LD (MN),SS wevvererrreeersrnreenens 205
LD (pA+BC),HL wveerrveeeenne. 208
LD (POH+A),A e, 209
LD (pd+d),BCDE .....verernee. 210
LD (pd+d),HL .eeeereeeeennrneen. 211
LD (pd+d),JKHL vvvvererennen. 212
LD (POH+A),PS +eerrveerrereereeen. 213

LD (pd+d),IT vrveeeeeeereiennrnnnen. 214
LD (pd+HL),A .eooeeeeeinirnneen, 216
LD (pd+HL),BCDE .............. 217
LD (pd+HL),JKHL vrverernee. 218
LD (pd+HL),PS vevveeeeernnrrnnen. 219
LD (pd+HL)IT wevreeeeeinnrnneen, 220
LD (SP+HL),BCDE ............. 222
LD (SP+HL),JKHL erverereee. 223
LD (SP+N),BCDE ....eveernee. 226
LD (SP+N),HL cerereeeereeeereeen. 224
LD (SP+N),IX cerereeeerererenenn. 225
LD (SPHNIY ceveeeeereeerereen. 225
LD (SP+n),JKHL v, 226
LD (SPHN),PS veveereeerernnrnnnnn 227
(5] 5 L 228
LDDR i 229
LDDSR ..o 230
LDFA,(IMN) wevviriieeeeniieennnn 231
LDF BCDE,(IMN) ..eeveeee.e. 233
LDFHL,(IMN) wovveveeeeeiveennnn 232
LDF JKHL,(IMN) veeveeereneee. 233
LDF pd,(IMN) woevveieeeeeiveennnn 234
LDFrr,(IMN) woveeveveeeeeiveennnn 235
LDF (IMN),A oveieieeeeeieeenn 236
LDF (Imn),BCDE ......o......... 238
LDF (Imn),HL eoveveeeeeiveennn 237
LDF (Imn),JKHL e, 238
LDF (IMN),PS wevvvvrrererrireenns 239
LDF (IMN),IT weveiiieeeeeiieeenn 240
[ R 228
LDIR i 229
LDISR .o 230
LDL PA,DE weeevreereeereeeerienens 241
LDL PAHL eeeeeeeeeeeeeereenene 242
LDL PAIX eveerrereeereeeeeenne. 243
LDL PA,1Y wveeeeeeeeeeeeeeneenene 244
LDL pd,mn weveveeieieeeesiveennnn 245
LDL pd,(SP+N) ccccvreeeeenrnennn. 246
LDP HL,(HL) «vreveveeereeeereenene 247
LDPHL,(IX) cveeereereeeereenens 247
LDPHL,(IY) coreeeeerreeeereenene 247
LDPHL,(MN) wevvriveeeeeiveennnn 248
LDPIX,(MN) wevevriieeeeniveennnn 248
LDPLY,(MN) wevevriieeeeniveennnn 248
LDP (HL)HL oo, 249
LDP (IX)HL cerveveereereeeeene. 249
LDP (IY)HL cevveeeeeeeeeeeeene. 249
LDP (MN),HL wevvvevveeeeiriennnn 250
LDP (MN),IX weveeeiieeeeniveennnn 250
LDP (MN),1Y wevevviieeeeeiviennnn 250
LIPX,MN e eeiieee e 251
LLCALL IXpc,mn .......ccuveun.. 252
LLCALL (JKHL) cvvoverrreneee. 253
LLJIP cC,IXpe,mn ....oeveveveennnn 254
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LLJIP cx,IXpc,mn .....coevennnnnee. 255

LLIPIXPC,MN wvvveeeeeeeerinnnnee. 256
LLRET rriiiiireciceeeeens 257
LRET ririrrrncreereeens 258
[T ] = 259
[IESI0] = 260
LSIDR oeviieviieirecei e 259
IS 260
M

MUL e 261
MULU i 262
N

] = T 263
NEG BCDE ......ccvvvvvveennnen 264
NEGHL .coovvviiiiieceiveceeeen, 265
NEG JKHL ..coovvvviveieiveeeneenes 264
[ =2 266
O

ORA 267
ORHL,DE ..coiiiiiiiiiiiiieens 268
ORIX,DE ..cooiiiiiiiiiiiiiieens 269
ORIY,DE ..cooiiiiiiiiiiiiiieens 269
OR JKHL,BCDE ........cvevenene 270
(0] = 3 I 271
(0] =3 S 272,273
OR(HL) ceveeeereeecreeenns 274,275
OR (IX+0) evrvereeereeereeneennns 276
OR (IY+0) evvereeereeereeneenns 276
p

POPBCDE .....ccccoiiiiviieinnne, 277
POPIP oo 278
POPIX s 279
POPIY s 279
POPJKHL ..coviiiiiiiiiieneenn, 277
POP PO .ooeeeeieeeeecreeee e 280
POPSU .ot 281
(210 =37 282
PUSH BCDE ......ccovvvviinnee, 285
PUSHIP i, 283
PUSH IX i, 284
PUSHIY i, 284
PUSH JKHL ..c.ceviiiiiiiiiiinn, 285
PUSH MN oo 286
PUSH PS ovvveeeeiieeeeesineens 287
PUSHSU ..oiiiiiiiiiiiiieniee, 288
PUSH ZZ oooeiieeeiieeieeee e 289
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RES b,(IX+d)
RESb,(1Y+d)

RL bb,BCDE
RL bb,JKHL

RLB A,BCDE
RLB A,JKHL
RLC bb,BCDE
RLC bb,JKHL

RLC (1X+d)
RLC (1Y +d)
RLC 8,BCDE
RLC 8,JKHL
RR bb,BCDE
RR bb,JKHL

RRB A,BCDE
RRB A,JKHL
RRC bb,BCDE
RRC bb,JKHL

RRC (IX+d)

RRC (IY+d) vevverecrveeeeeinveenn, 327
RRC 8,BCDE .......ocvvvvvnennennn 328
RRC8,JKHL ....covvevvevinennenns 328
RRCA ..o, 329
RSTV e 330
S
SBC AN i 331
SBCASL oo, 332, 333
SBCA,(HL) cevveeeenne. 334,335
SBCHL,SS civivieiiiiiiiiiiiieens 336
SBC (IX+) wevreverrerreereerenne. 337
SBC (IY+0) evrereereererreerenne. 337
SBOX A s 338
SO 339
1528 I o) G 340
SET B,(HL) v 341
SET By(IX+0) wevrerrerrerrrerenne. 342
SET By(IY+0) weverrrerreereerenne. 342
SETSYSPMN v 343
SETUSR e 344
SETUSRP MN cevvvveeiereeeiees 345
SIPlabe i, 346
SLA bb,BCDE ........ccenvenennn. 347
SLA bb,JKHL ..ceveniiiiniennnn, 347
(S Y 348
SN (I 349
SN (D2C ) I 350
SN (2 ) R 350
SLL bb,BCDE .....cccovvenienennn. 351
SLL bb,JKHL ...cevenviiniannne, 351
SRA bb,BCDE ........ccenvenennn. 352
SRA bb,JKHL .....ccvvnininnnnn, 352
S YN 353
SRA (HL) cervecvreeeereereeeerienens 354
SRA (IX+0) «evereereereerserenne. 355
SRA (IY+0) «eveveeeeereereerenne. 355
SRL bb,BCDE .........ccevvenennn. 356
SRL bb,JKHL ...ceevviiniannnn, 356
1S I S 357
SRL (HL) cereevreeeeeeeeeeeereenens 358
SRL (IX+0) +evrreeereereereerenne. 359
SRL (IY+0) veeeeereereereerenne. 359
SUBHL,DE ......cviviiiiiiiiienns 360
SUBHL,JK .iieiiiiiiiiiiiienens 360
SUB JKHL,BCDE ..........u... 361
S0 I, 362
(S0 S 363, 364
SUB (HL) «eeeeveeeeeneee 365, 366
SUB (IX+0) «vrvereeereereerenne. 367
SUB (IY+0) «veeeereereereerenne. 367
SURES ... 368
SYSCALL i 369
vii



viii

XORN v 377
XORT cvvviiriinieniinnnns 378,379
XOR (HL) woovvreeeiirinnne 380, 381
XOR (IX+0) wevvvvreiriiiiiininns 382
XOR (IY#+d) wevvvireiriiiiiininns 382
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Rabbit Instructions Listed by Group

All Rabbit processor instructions are listed below by group. Note that someinstructions have two entries, e.g.,
ADC A r. Thefirst oneisfor the Rabbit 2000/3000 version of the instruction. The second entry isfor the Rab-
bit 4000 and newer processors.

Address Translation UMS e 374
CONVE PP « v vt ee et eeeeens 48 32-Bit
CONVD PP « e eeeeeeeeee e 49 ADD JKHL,BCDE .. ovveieenennn. 26
MUL &ttt et e e e 261
Arithmetic Operations MULU ..o e 262
8.Bit NEGBCDE .. oovoeeeeieeeennn. 264
NEGIKHL ©vveeee e 264
ADCAHL) «vvvvnnnnnnninnsnn, 1314 SUB JKHLBCDE .. .vennnnn., 361
ADCA(IXHA) « o veeeeeeeee 15
ADCA(Y+A) « o veeeeeeee 15  g; Operations
ADC AN « v ot e e e e e 10
ADC AL oottt 11 BITb,(HL) ... 39
ADC AL ottt 12 BITb,(IX+d) . ... 40
ADDAHL) «ooveeeeeeee .. 20,21 BITh,(IV+d) . . . oo 40
ADDA(IXHA) « v v veeeee e 22 BIT D, et 38
ADD A(IYHA) « v eeee e 22 RESb,(HL) ...t 292
ADD AN o oot e 17 RESb,(IX+d) .. ... 293
ADD AL .« vo e et e e 18 RESb,(IY+d) ..., 293
ADD AL voeee e e 19 RES D, .ot e e 291
NEG © vttt e 263 SETb,(HL) ..., 341
SBC(IXHA) « v oeeeee e e e e 337 SETB,(IX+d) ..o 342
SBC(IYH) .o eoeee e e et 337 SETh,(IY+d) ..o 342
SBCAMHL) o oeeeee e 334 SET b, v i 340
SBCAMHL) oo 335
SBC AN o vt et e 331 Block Copy
SBC A 332 COPY ........................... 50
SBC A,r ......................... 333 COPYR .......................... 51
SUB(HL) ..o 365 1) - 229
SUB(HL) ..o 366 LDDSR v oo e 230
SUB (IX+d) ..o 367 1) 229
SUB(IV+d) .. 367 LDISR .« v oo e e 230
SUB 2 362 LSDDR ......................... 259
SUB 363 LSDR .......................... 260
SUBT ..ot 364 LSIDR . v e oo e ee e 259
16-Bit LSIR « o et e e e e 260
ADC HL,SS + vt vttt et e e e ens 16
ADD HLIK .« o v oee e e e 23 Byte Copy
ADDHLSS ., 24 5 228
ADD IX)0¢ 0w 25 LDl ettt e 228
ADD IV, WY oottt 25
ADD SP,d oo ovee e 27 ,
NEGHL vt e ee e 265 Comparison
SBC HL,SS '+ ot vveee et eae s 336 8-Bit
SUBHLDE ..ot 360 CPHL) . oo eee oo 58
SUBHLIK « v et e 360 CP(HL) «ooeeeeeee 59
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O ) N 60

CP(IYHA) + v e e e e 60

CPHLd ........ i 52

CP N e 55

L] = 56

CP I X ettt e 57
16-Bit

CPHLDE ........ . it 53
32-Bit

CPJKHLBCDE ........c i 54

Control Transfer

CALL (HL) + v v oo 44
CALL (IX) « v v e e e 44
CALL (IY) + v e vee e 44
CALLMN ... 43
DINZlabel ............ ... 67
DWINZlabel ..........ccouiiiiinnn. 68
FSYSCALL . ...t e e e 81
JP(HL) o« vee e 04
TP (XD et e e 95
TPAY) oot 95
JPCX,MN ottt et e e e 92
JPIMN 93
JPMN e 96
JRcelabel ..o 97
JRexJabel ... 98
JRIabel . ... ... 99
JREcc,abel ..........c ... 100
JREcxlabel ........ccoinnnnn. 101
JREIabel . ... 102
LCALL X,MN & ottt t et i i e e e ee e 103
LIPX,MN ottt e e e e e e e eee e nns 251
LLCALL (JKHL) + v v v veeeeeeeeee e 253
LLCALL Ixpc,mn . ..o oo 252
LLIP cCIXpe,mn oo v i i 254
LLIP cx,IXxpe,mn . ..o viii e 255
LLIP IXPC,mMN vttt i iiee 256
LLRET ... . i e 257
LRET ..., . i e 258
2 294
RETf .. i i e et 295
RETI ... i i e 296
SJPlabel ............. ... ... ..... 346

Exchange Operations
EX(SP)HL .vvvviiii i 76

EX (SP)IX oo oo 77
EX(SPLIY ooeeeeee e 77
EXAFAF © oot 69
EXBCHL « o veeeeee e 70
EXBCHL o o veeee e 71
EXDEHL «ovveeee e 72
EXDEHL ¢ o v veee e 72
EXIKHL © oo 73
EXIKHL © oot 74
EXJKHLBCDE ... vveeeeeeenns. 75
EXP vttt 78
EXX ettt et e e 79

Flag Operations

CCF . 46
FLAGCCHL oviiii e iiieenns 80
RDMODE ........... ... . 290
SCF ittt 339

Increment and Decrement

8-Bit
DEC (HL) + et v oo 65
DEC (IX+0) v v vve et e 66
DEC (IY4) « v v e 66
DECT ... i it e e e 63
DINZIabel ......ooviiiiiiinnnnn. 67
INC(HL) «veeee e e e e 87
INC (IXH0) « o v e e e 88
INC (IY4A) « o e e e e e 88
N 85

16-Bit
DECIX ... . i i i 62
DECIY ... e 62
DEC SS + ittt it e e e 64
DWJINZIlabel ....ovviiiiiiiiiiann 68
INCIX .. i i s e e e 84
INCIY .. e e i e 84
INC SS .. i ittt et e 86

ALTD ... 28
IOE . . . 89
IOl e 89
Interrupts
IPRES .. ... 90
IPSETO ... e 91
IPSET1 ... e 91
IPSET 2 ... . 91
IPSET3 ... e 91
RSOTV e 330
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Logical Operations
8-Bit
AND (HL) © vttt e
AND (HL)
AND (IX+d) . v v oot

AND (IY4A) . o veeeeee e e
AND n

CBMN & vvtee e e e
OR(HL) + vt et e et
OR (HL)
OR (IXH0) + v v v et e
R 2 )
ORA et

XORMHL) v i i
XOR (HL)

XOR (IX+d)
XOR (IY+d)
XOR n

16-Bit

AND HL,DE
ANDIX,DE . ....... .. i
ANDIY,DE ........ .. i
BOOLHL ....oii i i
BOOL IX

BOOL IY

OR HL,DE
ORIX,DE ....... i
ORIY,DE ...... ..o
TEST ot 371,
XOR HL,DE

32-Bit
AND JKHLBCDE ..................
ORJKHL,BCDE ........... ...

TEST oo
XORJKHLBCDE .........oovivvnn.

Miscellaneous

Rotate and Shift Operations
8-Bit

RL (HL)

S C ) F

=A%) B

Instruction Reference Manual

] 301
RLA oot e e 304
RLC(HL) .« v e e eeee e e e e e 310
RLC (IX+d) © oo oeee e 311
RLC(IY4d) © ot oneeeieeeennns 311
] 2 309
RLCA . i it 313
RR(HL) ©vveeeee e 319
RR(XHA) + v oeeee e 320
RROYAA) «voeeeeee e, 320
o 318
RRA . i e 321
RRC (HL) ©'vvvoveeeeieeainnns 326
RRC (IX#0) « o v oeee e 327
RRC (IY+0) « oo eee e eeeee e 327
RRC T ottt e 325
RRCA .. i e i 329
SLA(HL) « e et e e e 349
SLA(IXHA) ©vveeeeeeeieeeennn, 350
SLA(IYHA) © oo 350
SLAT t it 348
SRA(HL) o vveeeee e 354
SRA(XHA) © v v eeeeeeiieeannn, 355
SRA(YHA) ©vveteee e, 355
SRAT 353
SRL(HL) v vve e eeee e e e 358
SRL(XHA) ©veeeeeeeeeeeeenns. 359
SRLAYHA) ©veeeeee e 359
SRLI e 357
16-Bit
o I = 297
RLDE vttt eee e eiee e 300
RLHL «veeeeee e e e e 297
RLCBC ©vveteeee e 306
RLCDE ©.etoeee e 306
RRBC .ot iiiieee 314
RRDE .\ttt iiieeainnns 316
2 316
RRIX o ee e 317
RRIY et 317
RRCBC ..ot 323
RRCDE . \'oiieeeiiieeannnns 323
32-Bit
RLDD,BCDE .. .vvveeiineeannnns 298
RLOBJIKHL . oo oee e eeee e e 299
RLASJIKHL . 'veeeeeeann. 305
RLBABCDE ...ttt eeeeaen. 305
RLCBBCDE .. 'vvveeeeeeeannnns 312
RLCBJIKHL ©'vvveeiineeannnns 312
RLCDD,BCDE .. \vvveeeeeeannnns 307
RLCBD,JKHL o wveeeeeeeeees 308
RRDD,BCDE .. veeeeeeeaeen 315
RROD,JIKHL ©ooeee e 315
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RRBABCDE ..........civiuvnn.. 322
RRBAJKHL ..................... 322
RRC8BCDE ............ovvvun.. 328
RRC8JKHL ............cvvn... 328
RRCbbBCDE ............. ..., 324
RRCbb,JKHL . .......... ... ...t 324
SLAbbBCDE.........cciviivnn. 347
SLAbbJKHL ............. ... ..... 347
SLLbbBCDE . .......... ... 351
SLLbbJKHL ..................... 351
SRADBbBBCDE .................... 352
SRADbbJKHL ..................... 352
SRLbb,BCDE .................... 356
SRLbb,JKHL ..................... 356
Stack Operations

8-Bit
POPIP...... . i i 278
POPSU ......... .. i 281
PUSHSU ........... ... ... .. ..., 288

16-Bit
POPIX. ... i e e 279
POPIY ... e 279
POPZZ it 282
PUSHIP ........ ... ... .. o .. 283
PUSHIX ........ ... .. .. 284
PUSHIY ... .. ... . . . 284
PUSHZZ ...t 289

32-Bit
POPBCDE ...''iiieeieiinnnn.. 277
POPJKHL .......... ... . 277
POPPA oot 280
PUSHBCDE .............. ... ..., 285
PUSHJKHL ............ ... ... ..., 285

System/User Mode

POP SU

PUSH SU
RDMODE ............ ...
SETSYSP mn
SETUSR ... .o i i i e
SETUSRP mn
SURES . ... . i
SYSCALL
SYSRET

Use of Specialized Registers

ADD SP,d
LD EIR,A
LD IIR,A
LD LXPC,HL
LD SP,HL
LD SP,IX
LD SP,IY
LD XPC,A

Xmem Access

LIP x,mn
LLCALL (JKHL)
LLCALL Ixpc,mn
LLJP cc,Ixpc,mn
LLJP cx,Ixpc,mn
LLJP Ixpc,mn
LLRET

L oad Instructions

Load Immediate Data to Register

Xii

8-Bit
0 2 o 181
16-Bit
LDdd,mn ... 123
LDIX,MN oo e e 139
LDIY,MN oo 139
LDJIK,MN oot i e 153
32-Bit
LDBCDEN ......... i, 118
LDJKHL, D .......... i 144

LD pd,kimn
LDL pd,mn

Store Immediate Data to Address
LD (HL),n

LD (IX+d),n
LD (IY+d),n

Register to Register Load
8-Bit

LD AEIR
LD AHTR
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LD AR e vee e e 104 LD E(Y4A) o« evee e e 183
LDAXPC .« eeeeee e, 106 16
D RTRA I 5 D) 124
LD URA o oo 126 LDHL(HL+d) ..o 130
T R 179 LD HL(Xkd) .o 131
LDBG e e ettt 180 LDHL(IY+d) oo 130
LD XPC,A llllllllllllllll 186 LD HL,(mn) ...................... 129
_ LDHL,(pS+BC) .. v vvvie e iiiien 132
12-Bit LD HL(PSHA) -+« o eeeeee e 133
LDHLLXPC ... 135 LD HL,(SP+HL) ................... 134
LD LXPC,HL ...................... 187 LD HL,(SP+n) .................... 137
16-Bit LD IX,(MN) + o eveeeeeeeeeeeee 140
LDBCHL .« v vvvveee 121 LDIX,(SP+n) ... 141
LDAd'BC ...ivii i 122 LDIY,(MN) ..o 142
LD Ad\DE «eveeee e 122 LD IY,(SPHN) e v eeeee e 143
LDDEHL « v e eveeeee e 125 LD JK,(MN) « e veeee e 154
LDHLBC ..ttt e e 127 LDrr(ps+d) v oo e 175
LD HLDE « « e vveveee e 127 LD M (PSHHL) +veeeee e 177
LD HLIX +veeeeee e e 128 4ypi
DL LTI DBODEHD 113
LD IYHL + v 138 LD BCDE,(IX+d) ... 114
LD SPHL « e v eeeee e e 184 LD BCDE,(IY+d) ... 114
LD SPLIX + ot eee e 185 LD BCDE,(MN) ......vnvniininnn, 115
LD SPIY v et e 185 LD BCDE,(ps+d) .................. 116
LDL PA,DE « o vveee e 241 LD BCDE,(ps+HL) ................. 117
LDL PAHL ©vvvvee e 242 LDBCDE(SP+HL) ................ 119
LDL PO, X« v 243 LDBCDE(SP+n) . ...........onnts 120
LDL PA,IY © v 244 LDIKHL,(HL) .o 146
22.Bit LD JKHL(IXHA) + o eveveeeaeeean s 148
L CDE o 11 LD JKHL(IYHd) « e veeeeeaeaen 148
LDJKHL&E::::::::::::::::::::::145 LD IKHL,MN) .o 149
LD PABCDE « « « oo eeeee e 155 LD JKHL,(pStd) - 150
LD PAIKHL « v v oo oo 156 LD JKHL,(pS#HL) . 151
LDPAPS w ot 158 LD JKHL,(SPHHL) .o 147
LD pAPSHA « v v v oo 159 LD JKHL,(SP+n) v 152
LD pAPS+DE v vvoos e 161 LD pd,(HTR#HL) ...vevennenn 169
LD PAPSHHL « e veee e 163 LD pd,(ps*d) ...ovveiieee 170
LD pApSHX «ovveeeee e 165 -0 pg,ggstH;) -------------------- gﬁ
PA,(SP+N) ...
LDpd,psHY ..o 167 LDL pd (SPH) - 246

Address to Register Load _
Store Register to Address

8-Bit .
LDA,BC) «vveea e, 107  8Bit
LDADE) v 107 LD(BCHA i 188
LD A (IX+A) v 109 LDMDE)A ..o 188
LDAYHA) © ettt eei s 109 D 1 190
LDA(MN) o vt e e e e 108 LD (IX+d),r oo 196
LDA,(PSH) « oo 110 LD (IY+d),r voe e 201
LDA,(PS+HL) ..o 111 LD(MN),A ..t e 202
LD EHL) «eveeeee e e 182 LD (AHA)A « v v e e e 209
(0 ) E 183 LD (PA+HL),A oo e e e e 216
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16-Bit
LD (HLAA),HL « «vvveeeee e 193
LD (IX+A)HL +eve e e e e e 194
LD (IYHA)HL ove e e e 199
LD(MN),HL .ot 203
LD (MN),IX e e 204
LD (MN),JK et 207
LD (MN),SS v v v vt iee e vie e aee e 205
LD (PA+BC)HL « v v voeeee e 208
LD (pd+d),HL . ..... ..., 211
LD (pd+d),Ir .. oo 214
LD (pd+HL),Ir « oo 220
LD(SP+n),HL . ... tii i 224
LD (SPHALIX o eve e e e 225
LD (SPHALIY ove e e 225
32-Bit
LD (HL),BCDE ... voveeenanans, 191
LD (HL),JKHL o« veee e 192
LD (IX+d),BCDE .« v ovveeeeaeeean 197
LD (IX+d),JKHL © v voveeee e 197
LD (IY+d),BCDE .« v v eeeeeeeean 198
LD (IY+d),JKHL © e voeeee e 198
LD (MN),BCDE ..o veveeeeaeans 206
LD (MA),JKHL < e et e 206
LD (pd+d),BCDE . .+ v veeeeeean 210
LD (pd+d),JKHL © o v vveeeeeeenn 212
LD (pd+d),pS « v vt 213
LD (pd+HL),BCDE ..o voveenen.. 217
LD (pA+HL),IKHL « v ovveee e 218
LD (pd+HL),PS '« vt iii i 219
LD (SP+HL),BCDE ... vvoveveen.. 222

LD (SP+HL),JKHL . .voveeeeenn .. 223

LD (SP+N),BCDE . . ..o vveveeenn. 226
LD (SP+N),JKHL '« . vvveeeeeaeenn. 226
LD (SPHN),PS .« v v vt ee v e 227

20-Bit Address Access

LDP (HL)HL o ovveeeeeeee e 249
LDP (IX),HL « v e eveeeeee e e 249
LDP (IY),HL « v e oo e e e e e 249
LDP(MN),HL . ...t 250
LDP (MN),IX ..ottt 250
LDP (MN),IY oo i 250
LDPHL,(MN) « oottt e e e 248
LDP IX,(MN) + oot i e i e 248
LDPIY,(MN) .ottt iiiee s 248

24-Bit Address Access

LDF (IMNn),A . o oot e e 236
LDF (IMN),BCDE ... 'veeeeenn. .. 238
LDF(mn),HL . ... vii i it 237
LDF (IMn),JKHL « v vvveeee e 238
LDF(IMN),PS « vt veeie e eiiine s 239
(] (11T ) 1 ¢ 240
LDFA(MN) .o e 231
LDF BCDE,(IMN) « .+ v v vveeeeeeenns 233
LDFHL,(IMN) . ...ooiie e 232
LDF JKHL,(IMN) v vvvee e e 233
LDFpd,(Imn) ..o i 234
LDFrr(Imn) . oo e e i e 235

Rabbit 3000A and Newer Processors

New Instructions for the Rabbit 4000

Xiv

ADDHLJIK ....... ... i 23
ADD JKHL,BCDE ................... 26
AND JKHL,BCDE ................... 31
CALL (HL) '« v eveeee e 44
CALL (IX) v v et e e, 44
CALL(IY) + v ve e 44
CBMnN ... e 45
CLRHL ...... . i i i 47
CONVC PP + oot veee i i ie e e 48
CONVD PP + ot veee e tie e ie i 49
COPY .. e 50
COPYR ... i e 51
CPHL ....... i 52
CPHLDE .......... . i, 53
CPJKHLBCDE ........... ... 54
DWJINZlabel .........ccouviuiuiun.n. 68

EXBCHL ........... .. .. 70
EXBCHL...........iiiiiin... 71
EXJKHL ......... ... . . 73
EXJKHL ......... . i 74
EXJKHLBCDE .............ccv.... 75
EXP ... . e e 78
FLAGCCHL ooviii i iiiieenns 80
FSYSCALL ......... .. . 81
IBOX A .. e e e 82
JRexlabel ... 98
JREcc,label ........... .. .. ... ... 100
JREcxlabel ..................... 101
JREIlabel ......... ..., 102
LD (HL),BCDE . ' vvveeeeeeeenn 191
LD (HL),JKHL o vveeeeeeaee e 192
LD (IX+d),BCDE .. .vvvveeeeenn.. 197
LD (IX+0),IKHL o vveeee e 197
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LD (IY+d),BCDE ... oveeeeeeeenn .. 198

LD (IY+0),JKHL © v evoe e, 198
LD (MN),BCDE .. evoeeeeanannn. 206
LD (MN),JK et 207
LD (MN),JKHL « o« vvve e e e 206
LD(Pd+BC),HL . ..t ii et 208
LD (pd+d),A . 209
LD (pd+d),BCDE .+« v o vveeeeeee 210
LD (pd+d),HL . ..... ..., 211
LD (pd+d),JKHL © v v veoeeeeeeea 212
LD (PA+d),PS vt 213
LD (PA+ad), T v i e 214
LD (pd+HL),A .. 216
LD (pd+HL),BCDE .+ ''vvvvenennn. 217
LD (pd+HL),JKHL « o v oovveeeeeea 218
LD (pd+HL),pS '« vt iiii i 219
LD (PAd+HL)LIT vt e 220
LD (SP+HL),BCDE ..o evveeennn .. 222
LD (SP+HL),JKHL « .+ v v v eveeeeeeee e 223
LD(SP+n),BCDE ........cvvviinnnn.. 226
LD (SP+N),JKHL © v v veee e 226
LD (SPHN),PS « v ii v iie e ie e 227
LD A(IX4A) + e et 109
LD A(IYHA) e e 109
LDA,(PSHA) o' 110
LDA,(PSHHL) vt e 111
LDBCHL......... ... 121
LDBCDE,(HL) © .o evoeeeanannn. 113
LD BCDE,(IX+d) + + v v eveeeeeeean, 114
LD BCDE,(IV4d) + v+ v veeeeeeeen 114
LDBCDE,(MN) + vt v viiiiee e innne 115
LD BCDE,(pS*+A) « + + v v e evveeeeee e 116
LD BCDE,(pS+HL) « v oovveeeeeennn 117
LD BCDE,(SP+HL) « v vvveeeeeeann 119
LD BCDE,(SP+N) + et eveeeeeeea, 120
LDBCDEN ......... i, 118
LDBCDE,PS oottt iiiee e iian 112
LDDEHL ......... ... ., 125
LD HL(PS*BC) « v v e veee e 132
LD HL,(PSH#A) « v vveeeeeeeaeeee 133
LD HL,(SP+HL) « v ev oo eeeeeea, 134
LDHLBC........... ... i, 127
LDHLDE ........... ... ... 127
LDHLLXPC......... ... . 135
LDJIK,(MN) oo i iiee 154
LDJIK,MN oo e 153
LD IKHL,(HL) « .« vv e eeee e e eeen 146
LD JKHL,(IX+0) © v e veeeeeeeeean, 148
LD IKHL,(IY4d) ©vvvveeeeeeann . 148
LD IKHL,(MN) o+ vovve e e e e e 149
LD JKHL,(PS+A) © v v vveeeeeeeeen 150
LD JKHL,(PSHHL) « e v eveeeeeeea 151
LD JKHL,(SP+HL) « « v ooeveeeee e 147
LD JKHL,(SP+N) « v e veeeeeeeeea 152
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LDJIKHLA . ... i 144
LD JKHLPS « v e eveeeee e e 145
LDLXPCHL ......... ... ... 187
LD pd,(HTRHHL) © v eeveeeeennn 169
LD pd,(ps+d) + oo v viii i 170
LD pd,(ps+HL) . .o v vi i 172
LDpd,(SP+N) ...t 174
LD PA,BCDE & . vveeeeeeaaen. 155
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[0 = (111]1) 1 ¢ S 240
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LDF JKHL,(IMN) v e eeeeee e 233
LDFpd,(Imn) ..o i 234
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LDL pd,(SP+N) ... iiiii i 246
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LDL PAHL « v v v e e e e 242
LDL PA,IX v e eee e e e 243
LDL ALY © v ee oo 244
LDLpAd,mn ..o 245
LLCALL (JKHL) .« vvvveeeeeeeenn 253
LLCALL Ixpc,mn .......ovvuinnn... 252
LLIP ccIxpe,mn . ...oviin i 254
LLIP cx,IXpc,mn ... ..o 255
LLIP IXPC,MN .« oo e e et e i e 256
LLRET ... .. 257
MULU . ... e 262
NEGBCDE ........... ..., 264
NEGHL ........... .. ..., 265
NEGJKHL ...................... 264
ORJKHL,BCDE .................. 270
POPBCDE ........... ... ... ..., 277
POPJKHL ........... .. .. 277
POPPd .ot 280
PUSHBCDE ............ v 285
PUSHJKHL ..................... 285
PUSHMN ..........ccviiiinnn... 286
PUSHPS « ot i i e e e i e 287
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Chapter 1. Definitions and Conventions

This chapter describes the formatting of information that explains the Rabbit assembly instructions. The sym-
bols and condition codes used in the instruction mnemonics are listed and described. At the end of the chapter
isashort list of definitions.

1.1 Instruction Table Key

For the most part, you will find three tables that explain an instruction. The Instruction table is defined by the
following columns:

* Opcode: A hexadecimal representation of the value that the mnemonic instruction represents.

* Instruction: The mnemonic syntax of theinstruction.

* Operation: A symbolic representation of the operation performed.

1.2 Clocks Table Key

The Clockstable states the number of clock cyclesit takesto complete thisinstruction. The number of clocks
instructions take follows a general pattern. There are several Rabbit instructions that do not adhere to this pat-
tern. Some instructions take more clocks and some have been enhanced to take fewer clocks.

The clocking of every instruction is affected by the type of memory access enabled for instruction fetches.
The Rabbit 2000 and 3000 only allow 8-bit memory accesses for fetching instructions, while the Rabbit 4000
and 5000 allow either 8-bit or 16-bit memory accesses. Since the Rabbit processors have instructions of vari-
ous lengths, part of theinstruction may be unaligned with the 16-bit memory aignment, so instruction clocks
are listed for instructions when they either start on a 16-bit boundary (even address, or aligned) or not (odd
address, or unaligned).

Table 1: Typical Clocks Breakdown

Process Clocks
Each byte of the opcode 2
Each data byte read 2
Write to memory or external 10 3
Write to internal 10 2
Internal operation or computation 1
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1.3 Flags, ALTD, and IOI/IOE Table Keys

The second table for an instruction identifies how executing that instruction affects the flags register and also
how the instruction is affected by the instruction prefixes ALTD, 10l and IOE.

Table 2: Flag Register Key

L/V

C Description

Sign flag affected; set if result is negative, cleared if result is
positive

Sign flag not affected

Zero flag affected; set if result is zero, cleared if result is not
zero.

Zero flag not affected

Logical/Overflow flag contains logical check result; set if
result isone, cleared if result is zero.

Logical/Overflow flag set on arithmetic overflow result,
cleared if there was no arithmetic overflow

Logical/Overflow flagis cleared

Logical/Overflow flag is affected

o Carry flag is affected

- Carry flag is not affected

0 Carry flag is cleared

1 Carry flag is set

Table 3: ALTD (“A” Column) Symbol Key

Flag

SP

Description

ALTD selects alternate flags

ALTD selects alternate destination register

ALTD operation is a special case

Table 4: 101 and IOE (*1” Column) Symbol Key

Flag

S| D

Description

10l and |OE affect source

10l and |OE affect destination
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1.4 Memory Modes

There aretwo memory modes available in the Rabbit 2000 and Rabbit 3000: logical and physical. The Rabbit
4000 and newer Rabbit processors have three memory modes: logical, physical and pointer indirect.

1.5 Instruction Symbols Key
This table describes the symbols used in the instruction descriptions.

Table 5: Symbols Used in Instruction Descriptions

Symbol Symbol Meaning

b Bit select (000 = bit 0, 001 = bit 1, 010 = bit 2, 011 = bit 3, 100 = bit 4, 101 = bit 5,
110 = bit 6, 111 = bit 7)

bb Determines number of times (1, 2 or 4) to repeat certain rotate and shift instructions.
cc Condition code select (00=NZ,01=2Z,10=NC, 11=C)
cx Condition code select (00= GT,01=GTU, 10=LT,11=V
d 8-bit signed integer, in the range [-128, 127]. Expressed in two’s complement.
dd 16-bit register select-destination (00 = BC, 01 =DE, 10=HL, 11 = SP)
dd:’ 16-bit register select-alternate(00 = BC', 01 = DE', 10 = HL")
ol 8-bit signed displacement in the range [-128, 127] added to PC
ee? 16-bit signed displacement in the range [-32768, 32767] added to PC
£ Condition code select (000 = NZ, 001 =Z, 010 =NC, 011 =C, 100 = LZ/NV, 101
=LO/NV,110=P, 111 =M)
m Most significant bits (MSB) of a 16-bit constant
mn 16-bit constant
Imn 24-bit constant
1xpc 12-bit XPC
n 8-bit constant or the least significant bits (LSB) of a 16-bit constant
ps, pd | 32-bit register select: 1000 = PW, 1001 = PX, 1010=PY, 1011=PZ
oy 32-hit register select: 00 = PW, 01=PX 10=PY, 11=PZ
r, g 8-hit register select: 000=B,001=C,010=D,011=E,100=H,101=L,111=A
rr 16-hit register select: 00=BC,01=DE, 10=1X,11=1Y
ss 16-bit register select-source: 00=BC, 01 =DE, 10=HL, 11=SP

v Restart address select: 010 = 0020h, 011 = 0030h, 100 = 0040h, 101 = 0050h,
111 =0070h

x 8-bit constant to load into the XPC

XX 16-bit register select: 00=BC, 01 =DE, 10=1X, 11=SP
vy 16-bit register select: 00=BC, 01 =DE, 10=1Y,11=SP
zz 16-bit register select: 00 =BC, 01 =DE, 10=HL, 11 =AF

a. The assembler trandates a 16-bit constant or label to the 8-bit signed displacement.
b. The assembler translates a 16-bit constant or label to the 16-bit signed displacement.
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1.6 Condition Codes

This section describes the condition codes you will seein Rabbit instructions or that are recognized by the
Rabbit assembler.

Table 6: Condition Code Descriptions

Condition Flag Bit Value Description

NZ, NEQ Z=0 The“Not Zero” or “Not Equal” condition istrueif the
result of the operation is not zero.

By convention, NZ is used in conjunction with instruc-
tionslike the BIT instruction and NEQ is more appropri-
ate in conjunction with compare instructions.

Z,EQ Z=1 The“Zero” or “Equal” condition istrueif the result of
the operation is zero.

By convention, Z isused in conjunction with instructions
likethe BIT instruction and EQ is more appropriate in
conjunction with compare instructions.

NC C=0 The“No Carry” condition istrue if the operation does
not cause a carry.

C,LTU c=1 The“Carry” condition istrueif the operation causes a
carry.

GT (Z or (Sxor V))=0 The " Greater Than” condition istrueif the Z flag is zero
and the L/V flag and the Sflag are either both one or
both zero.

LT (Sxor V)=1 The“Less Than” condition istrue when the Sflag isone

and there is no arithmetic overflow (L/V=0); or the S
flag is zero and there is arithmetic overflow (L/V=1).

Gru ((C=0) and (Z=0))=1 The “ Greater Than Unsigned” condition istrueif the C
flag and Z flag are both zero.

P S=0 The “Positive” conditionistrueif the Sflag is zero.

M S=1 The“Minus’ conditionistrueif the Sflag is one.

Lz L/V=0 The“Logic Zero” condition istrueif al of the four most
significant bits of the operation’s result are zero.

LO L/V=1 The“Logic One” conditionistrueif one or more of the
four most significant bits of the operation’s result are
one.

NV L/V=0 The “No Overflow” condition istrueif the arithmentic

operation causes no overflow

V L/V=1 The “Overflow” condition istrueif the arithmentic oper-
ation causes an overflow
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1.7 Definitions
This section defines some symbols, terms and representations that are used in this manual .

@PC
16-bit constant for the current code location.

CF

Represents the carry flag. The letter “C” a so represents the carry flag, but only in the table head-
ing that describes the bitsin the flags register; otherwise, it represents the 8-bit Rabbit register.

Arithmetic Overflow

An arithmetic overflow happens when the result of an arithmetic operation is larger than the reg-
ister or memory location in which it is stored. The Rabbit setsthe overflow flag “V” when this
happens.

Atomic

Describes an operation that isindivisible. It must happen completely or not at al. All Rabbit in-
structions are atomic except for the moveingtructions (LDDR, etc.) that areinterruptible between
iterations. Some are“ chained-atomic,” meaning that the instruction’s atomicity is extended to the
instruction immediately following it.

Little Endian

Thisisthe byte-ordering method used by the Rabbit microprocessor. Numbersare stored low-byte
first. You will see evidence of thisin the opcode of instructions that take a multi-byte value; e.g.,
the opcode for the instruction “JP mn” is“C3 n m” where the low-byte of the 16-bit constant
comes before the high-byte.

Long Logical Address

Thisisa 32-bit address (OxFFFFxxxx) that istreated asalogical address, i.e., it ispassed through
the MMU for trand ation. The upper 16 bitsare al ones. Only the lower 16 bits are significant.

Shift Operations

The Rabbit has shift |eft and shift right instructions. Most of the shift instructions work on bits,
but some (RLA and RRA) work at the byte level. Basically, a bit-level left shift accomplishes a
multiply by 2 and a bit-level right shift does integer division by 2.

Bitwise shift operations are further distinquished by logical and arithmetic variations. For |eft
shifts, thereis no functional difference between alogical and arithmetic shift. However, for right
shiftsthereisadifference: logical right shiftsshiftin azero to the high-order bit, whereasfor arith-
metic right shifts, the high-bit is sign-extended.
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Signed and Unsigned

Signed numbers can be either positive or negative. The high bit isthe sign bit. A “1" meansthe
number is negative; a“ 0" meansit is positive.

Unsigned numbersare always positive. The benefit of using unsignedisthat it doublesthe number
of unique positive numbers available.

Two's Complement

Integer representation method that makes the circuitry for addition and subtraction less complex.
The Rabbit uses two's complement. Thismeansthat al negativeintegershavea*“1” intheir high
bit. For example, let's say theinteger is-2. To find itstwo’s complement representation you take
the binary representation of 2, then invert al the bits and add one. The binary representation of 2
is: 0000 0010; inverting the bits gives: 1111 1101; and adding one: 1111 1110; which isOxFE in
hex. So, OXFE is the two’'s complement representation of -2.
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Chapter 2. Rabbit Processor Registers

The registers of the Rabbit family of microprocessors can be divided into two categories: processor regis-
tersand I/O registers. That last category can be divided further: parallel port registers, serial port registers,
memory control registers, timer registers, etc. Information on 1/O registers can be found in the Rabbit chip
manuals and in the Dynamic C help file, accessible by selecting “1/O Registers’ from the help menu.

The registers discussed in this chapter are the processor registers. These are the registers that are used in
the Rabbit instruction set.

2.1 Rabbit 2000/3000 Processor Registers

The Rabbit 2000 and Rabbit 3000 microprocessors have identical processor register sets. The following
table provides details.

Table 1. Rabbit 2000/3000 Register Set

Registers 8-Bit 16-Bit Alternate Register
Accumulators A HL A", HL’
Flags® F F
General Purpose B,C,D,E H,L BC, DE B, C, D E',,H', L’

BC’, DE

Index IX, 1Y None
Stack Pointer SP None
Program Counter PC None
Xmem Program XPC None
Counter

Interrupt Priority IP None
Internal Interrupt IR None
External Interrupt EIR None

a. S=Sign, Z=Zero, LV=Logical/Overflow, C=Carry. Bits marked “x" are
reserved for future use.
Flag Bits

S|Z ]| x| x]|x|LV]x|C
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2.2 Rabbit 4000/5000 Processor Registers

The Rabbit 4000 and Rabbit 5000 microprocessors have identical processor register sets. The following
table provides details. The Rabbit 4000 and 5000 have an expanded register set compared to the Rabbit
2000 and 3000.

Table 2. Rabbit 4000/5000 Register Set

Registers 8-Bit 16-Bit 32-Bit Alternate Registers
Accumulators A HL A’ HL’
Flags? F F
B,C,D,E H,L |BC,DE, XK BCDE, XHL B, C,D,E,H,L’
Genera Purpose BC’, DE’, XK’
BCDE’, JKHL’
Index IX, 1Y PW, PX, PY, PZ \PW’", PX", PY", PZ
Stack Pointer SP None
Program Counter PC None
Xmem Program XPC XPC (low 12 None
Counter bits valid)
Interrupt Priority IP None
Internal Interrupt IR SP None
External Interrupt EIR PC None
System/User Mode Su None
Handle Table Register |HTR None
a. S=Sign, Z=Zero, LV=Logical/Overflow, C=Carry. Bits marked “x" are reserved for future use.
Flag Bits
7 0

S|Z ]| x| x]|x|LV]x]|C
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Chapter 3. OpCode Descriptions

This chapter includes compl ete descriptionsfor all Rabbit processor instructions. Theinstructions are listed
alphabetically, with any Rabbit 2000/3000 instructions preceding their Rabbit 4000/5000 counterparts.
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Add With Carry 2000, 3000, 4000, 5000

ADC A,n
Opcode Instruction Operation
CEn ADCAn A=A+n+CF
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 n/a n/a
Rabbit 5000 4 2
Flags ALTD IOI/IOE
s Z L/v c F R SP s D
° ° v ° °
Description

The 8-bit constant nn is summed with the C flag and A. The sum isstoredin A.

The Rabbit 4000/5000 assemblersview “ADC A,n” and “ADC n” as equivalent instructions. In the latter
case, A isused even though it is not explicitly stated.

10

Rabbit Family of Microprocessors



Add With Carry

2000, 3000, 3000A

ADC A, r
Opcode Instruction Operation
—_— ADCA,r A=A+r+CF
8F ADCAA A=A+A+CF
88 ADCAB A=A+B+CF
89 ADCAC A=A+C+CF
8A ADCAD A=A+D+CF
8B ADCAE A=A+E+CF
8C ADCAH A=A+H+CF
8D ADCA.L A=A+L+CF
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000 2 n/a n/a
Flags ALTD IOl/IOE
S Z L/V c F R SP S D
° ° v ° ° °
Description

A issummed with the C flag and with r (any of the 8-hit registers A, B, C, D, E, H, or L). Theresultis

stored in A.

The opcodes for these instructions are different than the same instructions in the Rabbit 4000/5000.
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Add With Carry 4000, 5000
ADC A, r
Opcode Instruction Operation
—_— ADCA,r A=A+r+CF
7F 8F ADCAA A=A+A+CF
7F 88 ADCAB A=A+B+CF
7F 89 ADCAC A=A+C+CF
7F 8A ADCAD A=A+D+CF
7F 8B ADCAE A=A+E+CF
7F 8C ADCAH A=A+H+CF
7F 8D ADCA.L A=A+L+CF
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 4 n/a n/a
Rabbit 5000 2 2 2
Flags ALTD IOl/IOE
S Z L/V c F R SP S D
° ° v [ [ [
Description

A issummed with the C flag and with r (any of theregisters A, B, C, D, E, H, or L). Theresult isstored in
A. The Rabbit 4000/5000 assemblersview “ADC A,r" and “ADC r" as equivalent instructions. In the lat-
ter case, A isused even though it is not explicitly stated.

The opcodes for these instructions are different than the same instructions in the Rabbit 2000, 3000 and
3000A.
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Add With Carry

2000, 3000, 3000A

ADC A, (HL)
Opcode Instruction Operation
8E ADCA,(HL) A=A+ (HL)+CF
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000 5 n/a n/a
Flags ALTD IOl/IOE
S Z L/V c F R SP S D
° ° v ° ° ° °
Description

A issummed with the C flag and with the datawhose addressisin HL.The result is stored in A.
The opcode for thisinstruction is different than the same instruction in the Rabbit 4000 and 5000.

Instruction Reference Manual
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4000, 5000

ADC A, (HL)

Opcode Instruction Operation
7F 8E ADCA,(HL) A=A+ (HL)+CF
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 7 n/a n/a
Rabbit 5000 5 5 5
Flags ALTD IOl/IOE
S Z L/V c F R SP S D
° ° v ° ° ° °
Description

Thedatain A is summed with the C flag and with the data whose addressisin HL.The result is stored in
A. The Rabbit 4000/5000 assemblersview “ADC A,(HL)” and “ADC (HL)” as equivaent instructions. In
the latter case, A isused even though it is not explicitly stated.

The opcode for thisinstruction is different than the same instruction in the Rabbit 2000, 3000 and 3000A.
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Add With Carry

2000, 3000, 4000, 5000

ADC A, (IX+d)

Opcode Instruction Operation
DD 8Ed ADC A,(IX+d) A=A+ (IX+d) + CF
FD 8E d ADC A, (1Y +d) A=A+ (1Y+d) + CF
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 9 n/a n/a
Rabbit 5000 10 9 8
Flags ALTD IOl/IOE
S Z L/v c F SP S D
° ° v ° ° °
Description

A is summed with the C flag and with the datawhose addressis:

e thesum of IX and the 8-bit signed displacement value d, or

» thesum of 1Y and the 8-bit signed displacement value d.

Theresultisstored in A.

The Rabbit 4000/5000 assemblersview “ADC A,(1X+d)” and “ADC (IX+d)” as equivalent instructions.
In the latter case, A isused even though it is not explicitly stated. The sameistruefor “ADC A, (1Y +d)”

and “ADC (1Y+d).”
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Add With Carry

2000, 3000, 4000, 5000

ADC HL, ss
Opcode Instruction Operation
 — ADC HL,ss HL =HL + ss+ CF
ED 4A ADCHL,BC HL =HL + BC+ CF
ED 5A ADCHL,DE HL =HL + DE + CF
ED 6A ADCHL,HL HL =HL + HL + CF
ED 7A ADCHL,SP HL =HL + SP+ CF
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 n/a n/a
Rabbit 5000 4 2
Flags ALTD IOI/IOE
S Z L/V c F R sP S D
° ° v ° ° °
Description

HL is summed with the C flag and with ss (any of BC, DE, HL, or SP). Theresult is stored in HL.

16
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Add Without Carry

2000, 3000, 4000, 5000

ADD A,n
Opcode Instruction Operation
C6n ADD A,n A=A+n
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 n/a n/a
Rabbit 5000 4 2
Flags ALTD IOl/IOE
S Z L/V c F R SP S D
° ° v [ [ [
Description

A issummed with the 8-bit constant . Theresult is stored in A.

The Rabbit 4000/5000 assemblersview “ADD A,n” and “ADD n” as equivalent instructions. In the latter
case, A isused even though it is not explicitly stated.

Instruction Reference Manual
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Add Without Carry

2000, 3000, 3000A

ADD A, r
Opcode Instruction Operation
—_— ADDAr A=A+r
87 ADD AA A=A+A
80 ADD A,B A=A+B
8l ADDA,C A=A+C
82 ADD AD A=A+D
83 ADD A,E A=A+E
84 ADD AH A=A+H
85 ADD AL A=A+L
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000 2 n/a n/a
Flags ALTD I0I/I0E
S Z L/V c F R SP S D
] ] AVA ] ] ]
Description

A issummed with r (any of theregisters A, B, C, D, E, H, or L). Theresultis stored in A.
The opcodes for these instructions are different than the same instructionsin the Rabbit 4000 and 5000.

18
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Add Without Carry 4000, 5000
ADD A, r
Opcode Instruction Operation
—_— ADDAr A=A+r
7F 87 ADD A A A=A+A
7F 80 ADD A,B A=A+B
7F 81 ADD A,C A=A+C
7F 82 ADD AD A=A+D
7F 83 ADD A.E A=A+E
TF 84 ADD AH A=A+H
7F 85 ADD AL A=A+L
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 n/a n/a
Rabbit 5000 2 2
Flags ALTD IOl/IOE
S Z L/V c F R SP S D
° ° v ° ° °
Description

A issummed with r (any of theregisters A, B, C, D, E, H, or L). Theresult is stored in A.The Rabbit
4000/5000 assemblersview “ADD A,r" and “ADD r” as equivalent instructions. In the latter case, A is
used even though it is not explicitly stated.

The opcodes for these instructions are different than the same instructions in the Rabbit 2000, 3000 and

3000A.
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Add Without Carry

2000, 3000, 3000A

ADD A, (HL)

Opcode Instruction Operation
86 ADD A,(HL) A=A+ (HL)
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000 5 n/a n/a
Flags ALTD IOl/IOE
S Z L/V c F SP S D
° ° v ° ° °
Description

A is summed with the data whose addressisin HL. Theresult is stored in A.

The opcode for thisinstruction is different than the same instruction in the Rabbit 4000 and 5000.

20
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4000, 5000

ADD A, (HL)
Opcode Instruction Operation
7F 86 ADD A,(HL) A=A+ (HL)
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 7 n/a n/a
Rabbit 5000 5 5 5
Flags ALTD IOl/IOE
S Z L/V c F SP S D
° ° v ° ° °
Description

A is summed with the data whose addressisin HL. Theresult is stored in A. The Rabbit 4000/5000 assem-
blersview “ADD A,(HL)” and “ADC (HL)” as equivalent instructions. In the latter case, A isused even

though it is not explicitly stated.

The opcode for thisinstruction is different than the same instruction in the Rabbit 2000, 3000 and 3000A.
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Add Without Carry

2000, 3000, 4000, 5000

ADD A, (IX+d)
ADD A, (IY+d)

Opcode Instruction Operation
DD 86 d ADD A (IX+d) A=A+ (IX+d)
FD 86 d ADD A (1Y+d) A=A+(lY+d)
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 9 n/a n/a
Rabbit 5000 10 9 8
Flags ALTD I0I/IOE
S Z L/V c R SP S D
° ° v ° ° °
Description

A is summed with the data whose addressiis:

the sum of 1X and the 8-bit signed displacement value d, or

the sum of 1Y and the 8-bit signed displacement value d

Theresultisstored in A.

The Rabbit 4000/5000 assemblersview “ADD A,(1X+d)” and “ADD (1X+d)” as equivaent instructions.
In the latter case, A isused even though it is not explicitly stated. The sameistruefor “ADD A,(1Y +d)”

and “ADD (1Y +d).”
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Add Without Carry 4000, 5000
ADD HL, JK
Opcode Instruction Operation
65 ADD HL,JXK HL =HL + XK
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 2 n/a n/a
Rabbit 5000 2 2
Flags ALTD IOl/IOE
S Z L/V c F R SP S D
- - - [ L[] L]
Description

HL is summed with JK. Theresult is stored in HL.
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Add Without Carry 2000, 3000, 4000, 5000

ADD HL, ss
Opcode Instruction Operation
—_— ADD HL ,ss HL =HL + ss
09 ADD HL,BC HL =HL + BC
19 ADD HL,DE HL =HL + DE
29 ADD HL,HL HL =HL + HL
39 ADD HL,SP HL =HL + SP
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 2 n/a n/a
Rabbit 5000 2 2 2
Flags ALTD IOI/IOE
S Z L/V c F R SP S D
- - - [ L[] L]
Description

HL is summed with ss (any of the registers BC, DE, HL, or SP). The result is stored in HL.

24 Rabbit Family of Microprocessors



Add Without Carry

2000, 3000, 4000, 5000

ADD IX,xx
ADD 1Y,yy
Opcode Instruction Operation
—_— ADD IX,xx IX=1X+ xx
DD 09 ADD IX,BC IX=1X+BC
DD 19 ADD IX,DE IX=1X+DE
DD 29 ADD IX,IX IX=IX+IX
DD 39 ADD IX,SP IX=IX+SP
—_— ADD IVY,yy IY=1Y +yy
FD 09 ADD 1Y,BC IY =1Y +BC
FD 19 ADD IY,DE IY =1Y +DE
FD 29 ADD IY,lY Y =1Y +1Y
FD 39 ADD 1Y,SP Y =1Y +SP
Clocks 8-Bit Access Unla?i-g?rilted All?gsgd
Rabbit 2000/3000/4000 n/a n/a
Rabbit 5000 4 2
Flags ALTD IOI/ICE
S zZ L/V c F SP S D
Description

IX or 1Y is summed with either itself or any of the registers BC, DE or SP. Theresultisstoredin IX or lY.
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Add Without Carry

4000, 5000

ADD JKHL, BCDE

Opcode Instruction Operation
ED C6 ADD JXHL,BCDE JKHL = JXKHL + BCDE
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 n/a n/a
Rabbit 5000 4 2
Flags ALTD IOl/IOE
S Z L/V c F SP S D
- - - [ L[]
Description

JKHL is summed with BCDE. The result is stored in JKHL.
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Add Without Carry

2000, 3000, 4000, 5000

ADD SP,d
Opcode Instruction Operation
27 d ADD SPd SP=SP+d
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 n/a n/a
Rabbit 5000 4 2
Flags ALTD IOl/IOE
S Z L/V c F SP S D
Description

SP is summed with the 8-bit signed displacement d. Theresult is stored in SP.
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Alternate Destination 2000, 3000, 4000, 5000
ALTD

Opcode Instruction Operation
76 ALTD Sets alternate register destination for fol-
lowing instruction.
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 2 n/a n/a
Rabbit 5000 2 2 2
Flags ALTD IOI/ICE
S Z L/V c F R SP S D
Description

Thisinstruction prefix causes the instruction immediately following it to affect:

» thealternate flags, which issignified by “«” inthe “F’ column in the table above; or

» thealternate registers for the destination of the data, signified by “«” inthe“R” column; or
e both of the above; or

» theinstruction is not affected.

ALTD also causes special alternate register uses that are unique to some instructions (signified by “«” in
the “SP” column). The instructions are:

EX BC,HL
EX DE, HL
EX JK' ,HL
EX BC',HL
EX DE',HL

How ALTD affectsaninstruction is noted in the Flags table for that instruction.

Example

Theinstruction: “ALTD ADD HL,DE” would add DE to HL and store the result in the aternate register
HL'" instead of in HL. In the information for “ADD HL,DE” both the columns“F” and “R” are marked,
meaning that not only is the aternate register used, but so isthe alternate flag.

Theinstructions“ALTD LD DE,BC” and “LD DE',BC” both load the datain BC into the alternate register
DE' because the Dynamic C assembler recognizes them as the same instruction.
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Bitwise AND

2000, 3000, 4000, 5000

AND HL,DE
Opcode Instruction Operation
DC AND HL,DE HL =HL & DE
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 2 n/a n/a
Rabbit 5000 2 2
Flags ALTD IOl/IOE
S Z L/v c F R SP S D
° ° L 0 ° °
Description

Performs a bitwise AND operation between the word in HL and the word in DE. The result is stored in

HL.
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Bitwise AND 2000, 3000, 4000, 5000

AND IX,DE
AND IY,DE
Opcode Instruction Operation
DD DC AND IX,DE IX=IX& DE
FD DC AND 1Y,DE lY =1Y & DE
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 4 n/a n/a
Rabbit 5000 4 4 2
Flags ALTD IOI/ICE
S Z L/vV c F R SP S D
. . L 0 .
Description

Performs a bitwise AND operation between | X or I'Y and DE. Theresult isstored in IX or Y.
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Bitwise AND

4000, 5000

AND JKHL, BCDE

Opcode Instruction Operation
ED E6 AND JKHL,BCDE | JKHL =JKHL & BCDE
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 n/a n/a
Rabbit 5000 4 2
Flags ALTD IOl/IOE
S Z L/V c F SP S D
° ° L °
Description

Performs a bitwise AND operation between the 32-bit registers JKHL and BCDE. Theresult is stored in

JKHL.
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Bitwise AND 2000, 3000, 4000, 5000

AND n
Opcode Instruction Operation
E6 n AND n A=Aé&n
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 n/a n/a
Rabbit 5000 4 2
Flags ALTD IOI/IOE
s Z L/v c F R SP s D
° ° L ° °
Description

Performs a bitwise AND operation between A and the 8-bit constant n. Theresult is stored in A.
The Rabbit 4000/5000 assemblersview “AND A,n” and “AND n” as equivalent instructions.
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Bitwise AND

2000, 3000, 3000A

AND r
Opcode Instruction Operation
—_— AND r A=A&rr
A7 AND A A=A&A
AO AND B A=A&B
Al AND C A=A&C
A2 AND D A=A&D
A3 AND E A=A&E
A4 AND H A=A&H
A5 AND L A=A&L
: 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000 2 n/a n/a
Flags ALTD IOl/IOE
S Z L/V c F R SP S D
° ° L 0 ° °
Description

Performs a bitwise AND operation between A and r (any of theregistersA, B, C, D, E, H, or L). Theresult

isstoredin A.

The opcodes for these instructions are different than the same instructions in the Rabbit 4000 and 5000.
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Bitwise AND 4000, 5000
AND r
Opcode Instruction Operation
_— AND r A=A& r
TFA7 AND A A=A&A
7FAO AND B A=A&B
7TFAl1 AND C A=A&C
TFA2 AND D A=A&D
7FA3 AND E A=A&E
7FA4 ANDH A=A&H
7F A5 AND L A=A&L
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 4 n/a n/a
Rabbit 5000 2 2
Flags ALTD IOI/IOE
S Z L/V c F R sP S D
° ° L [ [
Description

Performs a bitwise AND operation between A and r (any of theregistersA, B, C, D, E, H, or L). The
result isstored in A. The Rabbit 4000/5000 assemblersview “AND A,r" and “AND r” as equivalent
instructions.

The opcodes for these instructions are different than the same instructions in the Rabbit 2000, 3000 and
3000A.

34

Rabbit Family of Microprocessors



Bitwise AND 2000, 3000, 3000A
AND (HL)
Opcode Instruction Operation
A6 AND (HL) A=A& (HL)
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000 5 n/a n/a
Flags ALTD IOl/IOE
S Z L/V c F R SP S D
° ° L ° ° °
Description

Performs a bitwise AND operation between A and the byte whose addressisin HL. Theresult is stored in

A.

The opcode for thisinstruction is different than the same instruction in the Rabbit 4000 and 5000.

Example

If the bytein A contains the value 1011 1100 and the byte at the memory location addressed in HL con-

tains the value 1101 0101, then the execution of the instruction:

AND (HL)

would result in the bytein A becoming 1001 0100.
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Bitwise AND 4000, 5000

AND (HL)

Opcode Instruction Operation
7F A6 AND (HL) A=A& (HL)
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 5 n/a n/a
Rabbit 5000 7 7 5
Flags ALTD IOl/IOE
s Z L/v c F R SP s D
° ° L 0 ° ° °
Description

Bitwise AND operation between A and the byte whose addressisin HL. Theresult is stored in A.The Rab-
bit 4000/5000 assemblersview “AND A,(HL)” and “AND (HL)" as equivalent instructions.

The opcode for thisinstruction is different than the same instruction in the Rabbit 2000, 3000 and 3000A.

Example

If the bytein A contains the value 1011 1100 and the byte at the memory location addressed in HL con-
tains the value 1101 0101, then the execution of the instruction:

AND (HL)
would result in the bytein A becoming 1001 0100.
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Bitwise AND

2000, 3000, 4000, 5000

AND (IX+d)
AND (IY+d)

Opcode Instruction Operation
DD A6 d AND (IX+d) A=A & (IX+d)
FD A6 d AND (1Y +d) A=A& (IY+d)
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 9 n/a n/a
Rabbit 5000 10 9 8
Flags ALTD I0I/IOE
s Z L/v c F R SP s D
° ° L ° ° °
Description

Performs a bitwise AND operation between A and the byte whose address is:

the sum of 1X and the 8-bit signed displacement d, or
the sum of 1Y and the 8-bit signed displacement d

Theresult isstored in A.

The Rabbit 4000/5000 assemblersview “AND A,(IX+d)” and “AND (IX+d)” as equivaent instructions.
The sameistruefor “AND A,(1Y+d)” and “AND (1Y +d).”

Example

If the bytein A contains the value 1011 1100 and the byte at memory location | X+d contains the value
1101 0101, then the execution of the instruction:

AND

(IX+d)

would result in the bytein A becoming 1001 0100.
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Bit Test 2000, 3000, 4000, 5000
BIT b, r
Opcode Instruction Operation
b,r A B C D E H L BIT b,r r&b
CB |[CB |[CB |[CB |[CB |CB |CB
47 40 41 42 43 44 45
1 CB |[CB |[CB |[CB |[CB |CB |CB
4F 48 49 4A 4B 4C 4D
2 CB |[CB |[CB |[CB |[CB |CB |CB
57 50 51 52 53 54 55
3 CB |[CB |[CB |[CB |[CB |CB |CB
5F 58 59 5A 5B 5C 5D
4 CB |[CB |[CB |[CB |[CB |CB |CB
67 60 61 62 63 64 65
5 CB |[CB |[CB |[CB |[CB |CB |CB
6F 68 69 6A 6B 6C 6D
6 CB |[CB [CB |[CB |CB |CB |CB
77 70 71 72 73 74 75
7 CB |[CB [CB |[CB |CB |CB |CB
TF 78 79 TA 7B 7C 7D
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 n/a n/a
Rabbit 5000 4 2
Flags ALTD IOl/IOE
S Z L/V c F R SP S D
Description

Tests bit b (any of the bits0, 1, 2, 3, 4, 5, 6, or 7) of r (any of theregisters A, B, C, D, E, H, or L).
The Z flag is set if the tested bitis O, reset if the bit is 1.
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Bit Test

2000, 3000, 4000, 5000

BIT b, (HL)
Opcode Instruction Operation
 — BIT b,(HL) (HL) & bit
CB 46 BIT O,(HL) (HL) & hit0
CB 4E BIT 1,(HL) (HL) & bit1
CB 56 BIT 2,(HL) (HL) & bit 2
CB 5E BIT 3,(HL) (HL) & bit 3
CB 66 BIT 4,(HL) (HL) & bit 4
CB 6E BIT 5,(HL) (HL) & bit5
CB 76 BIT 6,(HL) (HL) & bit6
CB7E BIT 7,(HL) (HL) & bit 7
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 7 n/a n/a
Rabbit 5000 7 7 5
Flags ALTD IOl/IOE
S Z L/V c F SP S D
Description

Tests bit b (any of the bits 0, 1, 2, 3, 4, 5, 6, or 7) of the byte whose addressisin HL.
The Z flag is set if the tested bit is O, reset the bit is 1.

Thisis a chained-atomic instruction, meaning that an interrupt cannot take place between this instruction
and the ingtruction following it.
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Bit Test

2000, 3000, 4000, 5000

BIT b, (IX+d)
BIT b, (IY+d)

Opcode Instruction Operation
_— BIT b,(1X+d) (1X+d) & bit
DD CB d 46 BIT O,(I1X+d) (IX+d) & bit 0
DD CB d 4E BIT 1,(1X+d) (IX+d) & bit 1
DD CB d 56 BIT 2,(1X+d) (IX+d) & hit 2
DD CB d 5E BIT 3,(1X+d) (IX+d) & bit 3
DD CB d 66 BIT 4,(1X+d) (IX+d) & hit4
DD CB d 6E BIT 5,(1X+d) (IX+d) & hit5
DD CBd 76 BIT 6,(1X+d) (IX+d) & hit 6
DD CBd7E BIT 7,(1X+d) (IX+d) & hit 7
—_— BIT b,(1Y+d) (1'Y+d) & bit
FD CB d 46 BIT O,(1Y +d) (I'Y+d) & hit 0
FD CB d4E BIT 1,(1Y+d) (I'Y+d) & bit1
FD CB d 56 BIT 2,(1Y +d) (I'Y+d) & hit 2
FD CB d 5E BIT 3,(1Y+d) (1Y +d) & bit 3
FD CB d 66 BIT 4,(1Y +d) (1Y +d) & bit 4
FD CB d 6E BIT 5,(1Y+d) (1Y +d) & bit5
FD CB d 76 BIT 6,(1Y +d) (1Y +d) & bit 6
FD CBd7E BIT 7,(1Y +d) (1Y +d) & bit 7
Clocks 8-Bit Access Unlaﬁi-g?rilted All?gsgd
Rabbit 2000/3000/4000 10 n/a n/a
Rabbit 5000 1 9 7
Flags ALTD I0I/IOE
s zZ L/V c F R SP s D
Description

Tests bit b (any of the bits 0, 1, 2, 3, 4, 5, 6, or 7) of the byte whose addressis:

the sum of datain IX plusthe 8-bit signed displacement value d, or
the sum of datain 1Y plusthe 8-bit signed displacement value d.

The Z flag is set if the tested bitis O, reset if the bit is 1.
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Boolean Logic

2000, 3000, 4000, 5000

BOOL HL
Opcode Instruction Operation
CC BOOL HL If(HL!=0)HL =1
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 2 n/a n/a
Rabbit 5000 2 2
Flags ALTD I0I/IOE
s Z L/v c F R SP s D
° ° 0 ° °
Description

If HL does not equal zero, then HL issetto 1.
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Boolean Logic 2000, 3000, 4000, 5000

BOOL IX
BOOL IY
Opcode Instruction Operation
DD CC BOOL IX If(IX1=0)IX=1
FD CC BOOL 1Y If(y =01y =1
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 4 n/a n/a
Rabbit 5000 4 4 2
Flags ALTD IOI/ICE
S Z L/vV c F R SP S D
. . 0 0
Description

If IX or I'Y does not equal zero, then that register is set to 1.
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Call Subroutine

2000, 3000, 4000, 5000

CALL mn
Opcode Instruction Operation
CDnm CALL mn (SP-1) =PChign
(SP' 2) = PClow
PC=mn
SP=SP-2
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 12 n/a n/a
Rabbit 5000 13 11 11
Flags ALTD IOI/IOE
S Z L/V c F R SP S D
Description

Thisinstruction is used to call a subroutine. First PC is pushed onto the stack. The high-order byte of PCis
pushed first, then the low-order byte. PC is then loaded with mn, which is thel6-bit address of the first
instruction of the subroutine. SP is updated to reflect the two bytes pushed onto the stack.

The Dynamic C assembler recognizes the instruction

CALL label

wheremniscoded asa label.
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Call Subroutine 4000, 5000
CALL (HL)
CALL (IX)
CALL (IY)
Opcode Instruction Operation
ED EA CALL (HL) (SP-1)=PCqign
(SP-2)=PCy oy
PC=HL; SP=SP-2
DD EA CALL (IX) (SP-1)=PCyign
(SP-2)=PCy oy
PC=1IX;SP=SP-2
FD EA CALL (1Y) (SP-1)=PChign
(SP-2)=PCyoy
PC=1Y;,SP=SP-2
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 12 n/a n/a
Rabbit 5000 13 13 11
Flags ALTD I0I/IOE
s Z L/V c F R SP s D
Description

Thisinstruction is used to call a subroutine. First PC is pushed onto the stack. The high-order byte of PCis
pushed first, then the low-order byte. PC is then loaded with the valuein HL, IX or 1Y, the 16-bit address
of thefirst instruction of the subroutine. SP is updated to reflect the two bytes pushed onto the stack.
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Change Bits Under Mask 4000, 5000
CBM n
Opcode Instruction Operation
ED 00 n CBM n tmp=[(HL) & ~n] |[[A & n]
(HL) =tmp
(DE) =tmp
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 15 n/a n/a
Rabbit 5000 15 14 13
Flags ALTD IOl/IOE
S Z L/vV c F SP S D
Description

Thisinstruction sets specified bitsin an 1/0 register, where:
A = requested bitsto be set in 1/0 register

n = 8-bit mask identifies bits that can be changed

DE = address of 1/O register

HL = address of shadow register for 1/O register

A bitwise AND operation is performed on the value in the shadow register and the inverse of the bitmask;
which results in preserving any bits already set in the 1/O register that are not under the bitmask. A second

bitwise AND operation is performed on A and the bitmask; which results in setting all bits that are both
requested (A) and allowed (n). The results of the two AND operations are then bitwise OR’d. Thisfinal

answer is saved first in the shadow register and then in the I/O register.

Only (DE) is affected by 10l or IOE.
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Change Carry Flag

2000, 3000, 4000, 5000

CCF
Opcode Instruction Operation
3F CCF CF=~CF
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 2 n/a n/a
Rabbit 5000 2 2 2
Flags ALTD IOl/IOE
S Z L/V c F SP S D
- - - [ L]
Description

The Cflagisinverted. If itisset, it becomes cleared. If it is not set, it becomes set.
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Clear 4000, 5000
CLR HL
Opcode Instruction Operation
BF CLRHL HL=0
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 2 n/a n/a
Rabbit 5000 2 2
Flags ALTD I0l/IOE
S L/V c F R SP S D
- - - [
Description
HL issetto 0.
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Convert Code Address 4000, 5000
CONVC pp

Opcode Instruction Operation
ED pp CONVC pp Convert pp to physical code address
ED OE CONVC PW Convert PW to physical address
ED 1E CONVC PX Convert PX to physical address
ED 2E CONVC PY Convert PY to physical address
ED 3E CONVC Pz Convert PZ to physical address
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 8 n/a n/a
Rabbit 5000 8 8 6
Flags ALTD IOI/ICE
s Z L/V c F R SP s D
Description

Convertsthe 16-bit logical addressin the low word of pp (one of the 32-bit registers PW, PX, PY or PZ)
to a 24-hit physical device offset, which replaces the logical address stored in pp. The actual number of
bits used for the physical device offset depends on the available memory.
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Convert Data Address 4000, 5000
CONVD pp
Opcode Instruction Operation
ED pp CONVD pp | Convert pp to physical data address
ED OF CONVD PW Convert PW to physical address
ED 1F CONVD PX Convert PX to physical address
ED 2F CONVD PY Convert PY to physical address
ED 3F CONVD Pz Convert PZ to physical address
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 n/a n/a
Rabbit 5000 8 8 6
Flags ALTD IOl/IOE
s zZ L/V c F Sp s D
Description

Convertsthe 16-bit logical addressin the low word of pp (one of the 32-bit registers PW, PX, PY or PZ)
to a 24-bit physical device offset, which replaces the logical address stored in pp. The actual number of
bits used for the physical device offset depends on the available memory.

Instruction Reference Manual

49



Block Copy 4000, 5000
COPY
Opcode Instruction Operation
ED 80 CoPY (PY) = (PX)
BC=BC-1
PY =PY +1
PX=PX+1
repeat while {BC =0}
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 n/a 747i2 n/a
Rabbit 5000 5+7il 7+7il 7+7il
a. “i” isthe number of bytes copied
Flags ALTD IOl/IOE
s Z L/v c F R SP s D
- - Y -
Description

Thisis aphysical address block copy operation. It copies the number of bytes specified in BC starting
from the addressin PX to the address in PY, incrementing PY and PX for each successive byte.

Putting a physical address in the index registers means that the memory management unit (MMU) is not
used by thisinstruction. Also, interrupts are possible between loops.

50

Rabbit Family of Microprocessors



Block Copy 4000, 5000
COPYR
Opcode Instruction Operation
ED 88 COPYR (PY) = (PX)
BC=BC-1
PY =PY -1
PX=PX-1
repeat while {BC != 0}
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 n/a 7+7i2 n/a
Rabbit 5000 5+7il 7+7il 7+7il
a. “i” isthe number of bytes copied
Flags ALTD IOI/IOE
S Z L/V c F R SP S D
Description

Thisis aphysical address block copy operation. It copies the number of bytes specified in BC starting
from the addressin PX to the address in PY, decrementing PY and PX for each successive byte.

Putting a physical address in the index registers means that the memory management unit (MMU) is not
used by thisinstruction. Also, interrupts are possible between loops.
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Compare 4000, 5000
CP HL,d
Opcode Instruction Operation
48 d CPHL,d HL - d
(d sign-extended to 16 bits)
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 n/a n/a
Rabbit 5000 4 2
Flags ALTD IOI/IOE
S Z L/V c F SP S D
° ° v ° °
Description

Compares HL with the 8-bit signed value d, which is sign-extended to 16 bits. These compares are accom-

plished by subtracting d from HL. The result is:

HL < d : s=1,
HL = d : S=0,
HL > d : S=0,

Cc=1, %=0, L/V=V
Cc=0, 2z=1, L/V=V
C=0, Z=0, L/V=V

where “V” indicates that the overflow flag is set on an arithmetic overflow result. That is, the overflow
flag is set when the operands have different signs and the sign of the result is different from the argument
you are subtracting from (HL in this case). For example, the overflow flag will be set if HL contains
0x8000 and you're comparing it to 0x01 (sign-extended to 0x0001). The result of the subtraction is

Ox7FFF, which has a different sign than 0x8000.

This operation does not affect HL.
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Compare 4000, 5000
CP HL,DE
Opcode Instruction Operation
ED 48 CPHL,DE HL - DE
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 n/a n/a
Rabbit 5000 4 2
Flags ALTD IOl/IOE
S Z L/V c F SP S D
° ° v ° °
Description

Compares HL with DE. These compares are accomplished by subtracting DE from HL. The result is:

HL
HL
HL

< DE s=1,
= DE S=0,
> DE S=0,

C
c
C

1, Z=0,
0, Z=1,
0, Z=0,

L/V=V
L/V=V
L/V=V

where “V” indicates that the overflow flag is set on an arithmetic overflow result. That is, the overflow
flag is set when the operands have different signs and the sign of the result is different from the argument
you are subtracting from (HL in this case). For example, the overflow flag will be set after the compare
instruction if HL contains 0x8000 and DE contains 0x0001. The result of the subtraction is Ox7FFF, which
has a different sign than 0x8000.

This operation does not affect HL or DE.
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Compare

4000, 5000

CP JKHL, BCDE

Opcode Instruction Operation
ED 58 CPJHL,BCDE | JKHL - BCDE
: 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 n/a n/a
Rabbit 5000 4 2
Flags ALTD |OI/IOE
S Z L/V C F R SP S D
° ° v ° °
Description
Compares JKHL with BCDE. These compares are accomplished by subtracting BCDE from JKHL. The
result is:
BCDE > JKHL S=1, C=1, Z=0, L/V=V
BCDE = JKHL S=0, C=0, zZ=1, L/V=V
BCDE < JKHL S=0, C=0, Z=0, L/V=V

where “V” indicates that the overflow flag is set on an arithmetic overflow result. That is, the overflow

flag is set when the operands have different signs and the sign of the result is different from the argument
you are subtracting from (JKHL in this case). For example, the overflow flag will be set after the compare
instruction if JKHL contains 0x80000000 and BCDE contains 0x00000001. The result of the subtraction is
O0x7FFFFFFF, which has a different sign than 0x80000000.

This operation does not affect JKHL or BCDE.
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Compare

2000, 3000, 4000, 5000

CP n
Opcode Instruction Operation
FEn CPn A-n
: 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 n/a n/a
Rabbit 5000 4 2
Flags ALTD |OI/IOE
S Z L/V C F SP S D
° ° v [ [
Description
Compares A with an 8-bit constant n. This compare is accomplished by subtracting n from A. The result
is:
A <n : S=1, C=1, Z=0, L/V=V
A =n : S=0, C=0, z=1, L/V=V
A >n S=0, C=0, Z=0, L/V=V

where “V” indicates that the overflow flag is set on an arithmetic overflow result. That is, the overflow
flag is signalled when the operands have different signs and the sign of the result is different from the
argument you are subtracting from (A inthis case). For example, the overflow flag will be set if A contains
0x80 and you are comparing it to 0x01. The result of the subtraction is Ox7F, which has adifferent sign than

0x80.

The Rabbit 4000/5000 assemblersview “CP A,n” and “CP n” as equivalent instructions.
This operation does not affect A.
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Compare

2000, 3000, 3000A

CP r
Opcode Instruction Operation
—_— CPr A-r
BF CPA A-A
B8 CPB A-B
B9 CPC -C
BA CPD A-D
BB CPE A-E
BC CPH A-H
BD CPL A-L
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000 2 n/a n/a
Flags ALTD IOI/IOE
S Z L/V c F sP S D
° ° v [ [
Description

Compares A with r (any of theregisters A, B, C, D, E, H, or L). This compare is accomplished by subtract-
ing r fromA. Theresultis:

A < r : S=1, C=1, Z=0, L/V=V
A =r : S=0, C=0, z=1, L/V=V
A > r : S=0, C=0, Z=0, L/V=V

where “V” indicates that the overflow flag is set on an arithmetic overflow result. That is, the overflow
flag is signalled when the operands have different signs and the sign of the result is different from the

argument you are subtracting from (A in this case). For example, the overflow flag will be set if A contains
0x80 and you're comparing it to 0x01. The result of the subtraction is Ox7F, which has a different sign than
0x80.

This operation does not affect A.
The opcode for thisinstruction is different than the same instruction in the Rabbit 4000 and 5000.
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Compare 4000, 5000
CP r
Opcode Instruction Operation
_ CPr A-r
7F BF CPA A-A
7F B8 CPB A-B
7F B9 CPC A-C
7F BA CPD A-D
7F BB CPE A-E
7FBC CPH A-H
7FBD CPL A-L
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 n/a n/a
Rabbit 5000 2 2
Flags ALTD IOl/IOE
S Z L/V c F SP S D
° ° v ° °
Description

Compares A with r (any of theregisters A, B, C, D, E, H, or L). This compare is accomplished by sub-
tracting r from A. Theresultis:

A < r : S=1, C=1, Z=0, L/V=V
A =r : S=0, C=0, z=1, L/V=V
A > r : S=0, C=0, Z=0, L/V=V

where “V” indicates that the overflow flag is set on an arithmetic overflow result. That is, the overflow
flag is signalled when the operands have different signs and the sign of the result is different from the

argument you are subtracting from (A in this case). For example, the overflow flag will be set if A contains
0x80 and you are comparing it to 0x01. The result of the subtraction is Ox7F, which has adifferent sign than
0x80.

The Rabbit 4000/5000 assemblersview “CP A,r" and “CP r” as equivalent instructions.
This operation does not affect A or r.
The opcode for thisinstruction is different than the same instruction in the Rabbit 2000, 3000 and 3000A.
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Compare 2000, 3000, 3000A
CP (HL)
Opcode Instruction Operation
BE CP(HL) A - (HL)
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000 5 n/a n/a
Flags ALTD IOl/IOE
S Z L/V c F SP S D
° ° v ° ° °
Description

Compares A with the data whose addressisin HL.

These compares are accomplished by subtracting the data from A. (This operation does not affect A.) The
result is:

A
A
A

< X : S=1
= X : S=0,
> X : S=0

where “x” isthe addressed data and “V” indicates that the overflow flag is set on an arithmetic overflow
result. That is, the overflow flag is set when the operands have different signs and the sign of theresult is
different from the argument you are subtracting from (A in this case). For example, the overflow flag will
be set if A contains 0x80 and you're comparing it to 0xO1. The result of the subtraction is Ox7F, which hasa
different sign than 0x800.

The opcode for thisinstruction is different than the same instruction in the Rabbit 4000 and 5000.
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Compare 4000, 5000
CP (HL)
Opcode Instruction Operation
7F BE CP(HL) A - (HL)
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 7 n/a n/a
Rabbit 5000 7 7 5
Flags ALTD IOl/IOE
S Z L/V c F SP S D
° ° v ° ° °
Description

Compares A with the data whose addressisin HL. These compares are accomplished by subtracting the
datafrom A. (This operation does not affect A.) The result is:

A < x :

S
A =X : S=
S

A > xX :

1, C=1, Z=0,
0, C=0, Z=1,
0, C=0, Z=0,

L/V=V
L/V=V
L/V=V

where “X” is addressed dataand “V” indicates that the overflow flag is set on an arithmetic overflow
result. That is, the overflow flag is set when the operands have different signs and the sign of theresult is
different from the argument you are subtracting from (A in this case). For example, the overflow flag will
be set if A contains 0x80 and you are comparing it to 0x01. The result of the subtraction is 0x7F, which has
adifferent sign than 0x80.

The Rabbit 4000/5000 assemblersview “CP A,(HL)” and “CP (HL)” as equivaent instructions.
The opcode for thisinstruction is different than the same instruction in the Rabbit 2000, 3000 and 3000A.
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Compare 2000, 3000, 4000, 5000

CP (IX+d)
CP (IY+d)
Opcode Instruction Operation
DD BE d CP (IX+d) A - (IX+d)
FD BE d CP(1Y+d) A - (HL+d)
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 9 n/a n/a
Rabbit 5000 10 9 8
Flags ALTD I0I/IOE
S Z L/V c F R SP S D
° ° v ° ° °
Description

Compares A with the data whose addressiis:
* the sum of IX and the 8-bit signed displacement value d, or
* the sum of I'Y and the 8-bit signed displacement value d.

These compares are accomplished by subtracting the data from A. (This operation does not affect A.) The
result is:

A < x : S8=1, C=1, z=0, L/V=V
A = x : S=0, C=0, Z=1, L/V=V
A > x : S=0, C=0, Z=0, L/V=V

where “X” isthe addressed dataand “V” indicates that the overflow flag is set on an arithmetic overflow
result. That is, the overflow flag is set when the operands have different signs and the sign of theresult is
different from the argument you are subtracting from (A in this case). For example, the overflow flag will
be set if A contains 0x80 and you are comparing it to 0x01. The result of the subtraction is 0x7F, which has
adifferent sign than 0x800.

The Rabbit 4000/5000 assemblersview “CP A,(1X+d)” and “CP (1X+d)” as egquivalent instructions. The
sameistruefor “CPA,(1Y+d)” and “CP (1Y +d).”
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One’s Complement

2000, 3000, 4000, 5000

CPL
Opcode Instruction Operation
2F CPL A=~A
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 2 n/a n/a
Rabbit 5000 2 2
Flags ALTD IOl/IOE
S Z L/V c F R SP S D
- - - - °
Description

A isinverted (one's complement).

Example

If A is1100 0101, it will be 0011 1010 after the CPL instruction executes.
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Decrement

2000, 3000, 4000, 5000

DEC IX
DEC IY
Opcode Instruction Operation
DD 2B DECIX IX=IX-1
FD 2B DECI1Y lY=1Y -1
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 n/a n/a
Rabbit 5000 4 2
Flags ALTD IOI/ICE
S Z L/vV c F SP S D
Description

Decrements|X or 1Y.
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Decrement 2000, 3000, 4000, 5000
DEC r
Opcode Instruction Operation
—_— DEC r r=r-1
3D DECA A=A-1
05 DECB B=B-1
oD DECC cC=C-1
15 DECD D=D-1
1D DECE E=E-1
25 DECH H=H-1
2D DECL L=L-1
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 n/a n/a
Rabbit 5000 2 2 2
Flags ALTD I01/I0E
S Z L/v c F SP S D
° ° v - °
Description

Decrements r (any of theregistersA, B, C, D, E, H, or L).
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Decrement 2000, 3000, 4000, 5000

DEC ss
Opcode Instruction Operation
—_— DEC ss ss=8s-1
0B DECBC BC=BC-1
1B DEC DE DE=DE-1
2B DEC HL HL=HL-1
3B DEC SP SP=SP-1
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 2 n/a n/a
Rabbit 5000 2 2 2
Flags ALTD IOI/IOE
S Z L/V c F R sP S D
- - - - °
Description

Decrements ss (any of BC, DE, HL, or SP).
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Decrement

2000, 3000, 4000, 5000

DEC (HL)
Opcode Instruction Operation
35 DEC (HL) (HL)=(HL)-1
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 8 n/a n/a
Rabbit 5000 8 8
Flags ALTD I0I/IOE
S Z L/V c F R SP S D
° ° v - ° ° °
Description

Decrements the byte whose addressis HL
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Decrement 2000, 3000, 4000, 5000

DEC (IX+d)
DEC (IY+d)

Opcode Instruction Operation
DD 35d DEC (IX+D) (IX+d) = (IX+d) - 1
FD 35d DEC (1Y +D) (IY+d)=(Y+d) - 1
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 12 n/a n/a
Rabbit 5000 13 12 11
Flags ALTD IOI/ICE
S Z L/V c F R SP S D
° ° AV - ° ° °
Description

Decrements the byte whose addressiis:

e thesum of IX and the 8-bit signed displacement value d, or
» thesum of 1Y and the 8-bit signed displacement va ue d.
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Decrement and Jump if Not Zero

2000, 3000, 4000, 5000

DJINZ 1label

Opcode Instruction Operation
10e DJINZ label B=B-1
DJINZ mn? if {B1=0} thenPC=PC+ e

a. The 16-hit constant mn is the destination logical address of the jump.

b. Thevalue of PC after the instruction fetch.

. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 5 n/a n/a
Rabbit 5000 6 6
Flags ALTD IOl/IOE
S Z L/vV c F R SP S D
- - - - [ )
Description

Thisinstruction controls program flow by allowing conditional jumps to specified locations.

First, B is decremented. If B does not equal zero, the instruction transfers control to the specified address.
The addressiis specified by alabel or logical address. The assembler translates the label or logical address
“mn” to an 8-bit signed displacement value “€".

The displacement value “€" isrelative to the address of the first byte of the instruction following DINZ.
Thisfact is because the processor calculates the new PC value after it increments the PC for the instruction
fetch of DINZ.

If B does equal zero, PC isincremented normally.

Note that the relative jump has alimited range of [-128, 127] from the address of the first byte of the
instruction following the DINZ instruction.
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Decrement Word and Jump if Not Zero 4000, 5000

DWJINZ label

Opcode Instruction Operation

ED10e DWJINZ label | BC=BC-1
DWJINZ mn? if {(BC!1=0} PC=PCP+e

a. The 16-bit constant mn is the destination logical address of the jump.
b. Thevaue of PC after the instruction fetch.

. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned

Rabbit 4000 7 n/a n/a
Rabbit 5000 8 8 8
Flags ALTD IOl/IOE

S Z L/V c F R SP S D

- - - - °

Description

Thisinstruction controls program flow by allowing conditional jumps to specified locations.

First, BC is decremented. If BC does not equal zero, the instruction transfers control to the specified
address. The addressis specified by alabel or logical address. The assembler translates the label or logical
address “mn” to an 8-bit signed displacement value “€".

The displacement value “€” isrelative to the address of the first byte of the instruction following DWJINZ.
Thisfact is because the processor calculates the new PC value after it increments the PC for the instruction
fetch of DWJINZ.

If BC does equal zero, PC isincremented normally.

Note that the relative jump has alimited range of [-128, 127] from the address of the first byte of the
instruction following the DWJINZ instruction.
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Exchange

2000, 3000, 4000, 5000

EX AF,AF'
Opcode Instruction Operation
08 EX AFAF AF <— AF
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 2 n/a n/a
Rabbit 5000 2 2
Flags ALTD I0I/IOE
S Z L/V c F R SP S D
Description

Exchanges AF with its alternate register, AF'.
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Exchange 4000, 5000

EX BC,HL
Opcode Instruction Operation
B3 EX BC,HL if {ALTD) then BC <—> HL
ese BC <—> HL’
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 2 n/a n/a
Rabbit 5000 13 12 11
Flags ALTD IOl/IOE
S Z L/V c F R SP S D
Description

Exchanges BC with HL. If the instruction is preceded by ALTD, the alternate register HL'" is used instead
of HL.
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Exchange 4000, 5000
EX BC',HL
Opcode Instruction Operation
ED 74 EX BC',HL if {ALTD) then BC' <—> HL
eseBC' <—> HL'
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 n/a n/a
Rabbit 5000 4 4
Flags ALTD IOl/IOE
S Z L/V c F R SP S D
Description

Exchanges BC' with HL. If theinstruction is preceded by ALTD, the aternate register HL' is used instead

of HL.
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Exchan ge 2000, 3000, 4000, 5000
EX DE, HL
EX DE',HL
Opcode Instruction Operation
EB EX DE,HL if {ALTD) then DE <—> HL
ese DE <—> HL'
E3 EX DE',HL if {ALTD) then DE' <—> HL
ese DE' <—> HL'
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 n/a n/a
Rabbit 5000 2 2 2
Flags ALTD IOI/IOE
S Z L/V c F R SP S D
- - - - °
Description

Exchanges DE or DE’ with HL. If theinstruction is preceded by ALTD, the alternate register HL'" is used

instead of HL.

The Dynamic C assembler recognizes the following instructions, which are based on a combination of
ALTD and the above exchange operations:

*EX DE’,HL'
* EX DE, HL'
72

; equivaentto ALTD EX DE' HL
; equivaentto ALTD EX DE' ,HL
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Exchange 4000, 5000
EX JK,HL
Opcode Instruction Operation
B9 EX JK,HL if {ALTD) then K <—> HL
ese K <—> HL'
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 n/a n/a
Rabbit 5000 2 2 2
Flags ALTD IOl/IOE
S Z L/V c F R SP S D
- - - - °
Description

Exchanges JK with HL. If theinstruction is preceded by ALTD, the alternate register HL' is used instead of

HL.

The Dynamic C assembler recognizes the following instruction, which isbased on acombination of ALTD

and the above exchange operation:
; equivalentto ALTD EX JK’ HL’

EX JK,HL’
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Exchange 4000, 5000
EX JK',HL

Opcode Instruction Operation
ED 7C EX JK'HL if {ALTD) then KK' <—> HL
ese K'<—> HL’
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned

Rabbit 4000 4 n/a n/a
Rabbit 5000 4 4 2
Flags ALTD IOl/IOE

S Z L/V c F R SP S D

- - - - °

Description

Exchanges JK' with HL. If theinstruction is preceded by ALTD, the alternate register HL' is used instead
of HL.

The Dynamic C assembler recognizes the following instruction, which isbased on acombination of ALTD
and the above exchange operation:

*EX JK’ ,HL' ; equivalentto ALTD EX JK',HL
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Exchange 4000, 5000
EX JKHL, BCDE
Opcode Instruction Operation
B4 EX JKHL,BCDE JKHL <—> BCDE
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 2 n/a n/a
Rabbit 5000 2 2
Flags ALTD I0I/IOE
] zZ L/V c F R Sp ] D
Description
Exchanges JKHL with BCDE.
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Exchange

2000, 3000, 4000, 5000

EX (SP),HL

Opcode Instruction Operation
ED 54 EX (SP),HL H <—> (SP+1)
L <—> (SP)
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 15 n/a n/a
Rabbit 5000 15 15 13
Flags ALTD IOl/IOE
S Z L/V c F R SP S D
- - - - °
Description

Exchanges the 16 hits at the top of the stack (whose address is SP) with HL.
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Exchange

2000, 3000, 4000, 5000

EX (SP),IX
EX (sP),IY
Opcode Instruction Operation
DD E3 EX (SP),IX IXhigh <—> (SP+1)
IX1ow <—>(SP)
FD E3 EX (SP),lY 1Y high <> (SP+1)
1Y 1ow < (SP)
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 15 n/a n/a
Rabbit 5000 15 15 13
Flags ALTD IOl/IOE
S Z L/V c F SP S D
Description

Exchanges 16 bits at the top of the stack (whose addressis SP) with IX or Y.
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Exchange 4000, 5000
EXP
Opcode Instruction Operation
ED D9 EXP PW <—> PW'
PX <—> PX'
PY <—> PY'
PZ <— PZ'
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 n/a n/a
Rabbit 5000 4 2
Flags ALTD IOl/IOE
S Z L/V c F R SP S D
Description

Exchanges PW, PX, PY and PZ with their respective aternate registers, PW', PX', PY'and PZ'.
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Exchange

2000, 3000, 4000, 5000

EXX
Opcode Instruction Operation
D9 EXX BC <— BC'
DE <— DE'
HL <—> HL'
JK <—>JK' (Rabbit 4000/5000 only)
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 2 n/a n/a
Rabbit 5000 2 2
Flags ALTD IOl/IOE
S Z L/V c F R SP S D
Description

Exchanges BC, DE, and HL, with their respective alternate registers, BC', DE', and HL'.
If using the Rabbit 4000 or Rabbit 5000, this instructions also exchanges JK with its alternate JK'.
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Check Condition Code

4000, 5000

FLAG cc,HL

Opcode Instruction Operation
— FLAG cc,HL | if (ecc)then HL=1€elseHL=0
ED C4 FLAG NZ,HL if (NZ) then HL=1 else HL=0
ED CC FLAG Z,HL if (Z) thenHL=1else HL=0
ED D4 FLAG NC,HL if (NC) then HL=1 else HL=0
ED DC FLAG CHL if (C) thenHL=1elseHL=0
ED A4 FLAG GT,HL if (GT) then HL=1 else HL=0
ED B4 FLAGLTHL if (LT) then HL=1 else HL=0
ED AC FLAGGTUHL | if (GTU) then HL=1 else HL=0
ED BC FLAG V,HL if (V) thenHL=1elseHL=0
Clocks 8-Bit Access Unlaﬁi-g?rilted All?gsgd

Rabbit 4000 n/a n/a
Rabbit 5000 4 2
Flags ALTD IOI/ICE

S zZ L/V c F R SP S D

Description

If the condition cc is true then HL is set to one. Otherwise, HL is reset to zero.

Condition Code Flag Bit Value Description
NZ Z=0 True when Z flag has not been set
z Z=1 True when Z flag has been set
NC C=0 True when C flag has not been set
C c=1 True when the C flag has been set
GT (Zor(SxorV))=0 | TruewhenZisOandL/V andS
are either both 1 or both 0.
LT (Sxor V)=1 True when either Sor L/V is 1.
GTuU ((C=0) and (z=0)) | Truewhen C and Z are both 0.
=1
\Y L/vV=1 Truewhen L/V flag is set: there
isoverflow.
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Fast System Call 4000, 5000
FSYSCALL
Opcode Instruction Operation
ED 55 FSYSCALL (SP-1)= PChign
(SP' 2) = I:)Clow
(SP-3)=3U
SP=SP-3
PC = {1IR,0x60}
SU = {SU[5:0],00}
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 15 n/a n/a
Rabbit 5000 16 16 14
Flags ALTD IOl/IOE
S Z L/V c F SP S D
- - - 1 .
Description

Pushes PC and SU on the stack. SU is set to system mode and PC is set to the interrupt vector address rep-
resented by 11R:0x60, where IR isthe address of the interrupt table and 0x60 is the offset into the table.
The address of the vector table can be read and set by theinstructions LD A,lIIR and LD IIR,A respec-
tively, where A isthe upper nibble of the 16-bit vector table address. The vector tableis always on a 0x100

boundary.

FSYSCALL isessentially anew RST opcode, added to allow access to system space without using one of
the existing RST opcodes. It will put the processor into System mode and execute code in the correspond-

ing interrupt-vector table entry.
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Inverse SBOX 4000, 5000
IBOX A
Opcode Instruction Operation
ED 12 IBOX A A =ibox(A)
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 n/a n/a
Rabbit 5000 4 2
Flags ALTD IOl/IOE
S Z L/V c F R SP S D
- - - - °
Description

The inverse sbox structure is a 256-byte lookup table used by the AES-128 cipher. A contains the index
into the table and is replaced by the referenced value from the table.
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Intrusion Detection

3000A, 4000, 5000

IDET

Opcode Instruction

Operation

5B IDET

Performs“LD E,E”
Butif (EDMR && SU[Q])
then the System Violation interrupt flag is

Set.
. 16-Bit 16-Bit

Clocks 8-Bit Access Unaligned Aligned
Rabbit 3000A/4000 2 n/a n/a
Rabbit 5000
Flags ALTD IOI/IOE

S Z L/V c F SP S D
Description

The IDET instruction asserts a System Mode Violation interrupt if System/User mode is enabled (whichis
done by writing to the Enable Dual M ode Register, EDMR) and the processor is currently in user mode.

Note that IDET has the same opcode value as the instruction “LD E,E” and actually executes that opcode
aswell as the behavior described above. If IDET is prefixed by ALTD, theinstruction LD E’E is executed
and the special System/User mode behavior does not occur.
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Increment

2000, 3000, 4000, 5000

INC IX
INC IY
Opcode Instruction Operation
DD 23 INC IX IX=IX+1
FD 23 INCIY lY=1Y +1
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 n/a n/a
Rabbit 5000 4 2
Flags ALTD IOI/ICE
S Z L/vV c F R SP S D
Description

IncrementsIX or Y.
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Increment 2000, 3000, 4000, 5000
INC r
Opcode Instruction Operation
_— INC r r=r+1
3C INCA A=A+1
04 INCB B=B+1
oC INCC C=C+1
14 INCD D=D+1
1C INCE E=E+1
24 INCH H=H+1
2C INCL L=L+1
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 n/a n/a
Rabbit 5000 2 2 2
Flags ALTD IOI/IOE
S Z L/V c F R sP S D
° ° v - ° °
Description

Increments r (any of the 8-bit registers A, B, C, D, E, H, or L).
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Increment 2000, 3000, 4000, 5000
INC ss
Opcode Instruction Operation
_ INC ss ss=ss+1
03 INCBC BC=BC+1
13 INC DE DE=DE+1
23 INCHL HL=HL +1
33 INC SP SP=SP+1
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 2 n/a n/a
Rabbit 5000 2 2
Flags ALTD IOI/IOE
S Z L/V c F R SP S D
- - - - °
Description

Increments s s (any of 16-bit registers BC, DE, HL, or SP).
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Increment

2000, 3000, 4000, 5000

INC (HL)
Opcode Instruction Operation
34 INC (HL) (HL)=HL)+1
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 8 n/a n/a
Rabbit 5000 8 8
Flags ALTD I0I/IOE
S Z L/V c F SP S D
° ° v - ° ° °
Description

Increments the byte whose addressis HL.
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Increment 2000, 3000, 4000, 5000

INC (IX+d)

INC (IY+d)
Opcode Instruction Operation
DD 34d INC (1X+d) (IX+d) = (IX+d) + 1
FD 34d INC (1Y +d) (IY+d)=(Y+d) +1
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 12 n/a n/a
Rabbit 5000 13 12 11
Flags ALTD IOI/ICE
S Z L/V c F R SP S D
° ° AV - ° ° °
Description

Increments the byte whose address is:

» thesum of IX and the 8-bit signed displacement d, or
» thesum of 1Y and the 8-bit signed displacement valued
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Input/Output External/Internal

2000, 3000, 4000, 5000

IOE
IOI
Opcode Instruction Operation
D3 [0]] I /O internal prefix
DB IOE I /O external prefix
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 2 n/a n/a
Rabbit 5000 2 2
Flags ALTD IOl/IOE
S Z L/vV c F R SP S D
Description

* IO0I: ThelOl prefix allowsthe use of existing memory access instructions as internal 1/0 instruc-
tions. Writesto internal 1/0O registers require two clocks rather than the three required for memory

write operations.

If an 10l prefix effects the destination of an instruction, that is, it causes an internal 1/0 write instead
of amemory write, then the net effect of adding an 10Ol prefix to such an instruction isto add one
cycleto the total time for the instruction because an internal write takes 2 cyclesinstead of 3, while
the instruction fetch for the prefix byte adds 2 cycles.

For Rabbit 2000 and 3000 only: When prefixed, a 16-bit memory instruction accesses the 1/0 space
at the address specified by the lower byte of the 16-bit address. With 10I, the upper byte of a 16-bit
address isignored since internal |/O peripherals are mapped within the first 256-bytes of the I /O
address space. This does not apply to the Rabbit 3000A, 4000 or 5000.

* IOE: ThelOE prefix alowsthe use of existing memory access instructions as external 1/0O instruc-
tions. Unlike internal /O peripherals, external /O devices can be mapped within 8K of the available
64K address space. Therefore, prefixed 16-bit memory access instructions can be used more appro-
priately for external 1/O operations. By default, writes are inhibited for external |/O operations and
fifteen wait states are added for /0O accesses.

NOTE: If using the original Rabbit 2000 and a Dynamic C version prior to 6.57, read Technical Note 302
(TN302) for an easy solution to an unlikely problem.
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Interrupt Priority Restore

2000, 3000, 4000, 5000

IPRES
Opcode Instruction Operation
ED 5D IPRES IP={IP[1:Q], IP[7:2]}
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 n/a n/a
Rabbit 5000 4 2
Flags ALTD IOl/IOE
S Z L/V c F SP S D
Description

The IPRES instruction rotates the contents of |P 2 bits to the right, replacing the current priority with the

previous priority.

Thisis a chained-atomic instruction, meaning that an interrupt cannot take place between this instruction
and the ingtruction following it.

Example

If 1P contains 00000110, the execution of the instruction

IPRES

would cause | P to contain 10000001.
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Interrupt Priority Set

2000, 3000, 4000, 5000

IPSET O
IPSET 1
IPSET 2
IPSET 3
Opcode Instruction Operation
ED 46 IPSET O IP={IP[5:0], 00}
ED 56 IPSET 1 IP={IP[5:0], 01}
ED 4E IPSET 2 IP={I1P[5:0], 10}
ED 5E IPSET 3 IP={IP[5:0], 11}
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 n/a n/a
Rabbit 5000 4 2
Flags ALTD I0I/IOE
S Z L/vV c F R SP S D
Description

IPisan 8-bit register that forms a stack of the current priority and the other previous 3 priorities. IPSET O
forms the lowest priority; IPSET 3 forms the highest priority.

These are chained-atomic instructions, meaning that an interrupt cannot take place between one of these
instructions and the instruction following it.

IPSET O:
IPSET 1
IPSET 2:
IPSET 3

shifts IP 2 bits to the left, then sets bits 0 and 1 of 1P to 00
: shifts IP 2 bitsto the |€ft, then sets bits 0 and 1 of IP to 01
shifts IP 2 bits to the | &ft, then sets bits 0 and 1 of IPto 10
: shiftsIP 2 bitsto the |eft, then setsbits0 and 1 of IPto 11

Processor Priority

Effect on Interrupts

0 All interrupts, priority 1,2 and 3, take place after execu-
tion of the current non chained-atomic instruction.

1 Only interrupts of priority 2 and 3 take place after exe-
cution of the current non chained-atomic instruction.

2 Only interrupts of priority 3 take place after execution
of the current non chained-atomic instruction.

3 All interrupts are suppressed. Note that the RST

instruction is not an interrupt.
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Jump

4000, 5000

JP cx,mn

Opcode Instruction Operation
— JP cx,mn if {cx} PC = mn
A2n m JP GT,mn if {GT} PC=mn
B2n m JPLT,mn if {LT} PC=mn
AAn m JPGTU,mn if {GTU} PC=mn
BAn m JPV,mn if {V} PC=mn
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned

Rabbit 4000 7 n/a n/a
Rabbit 5000 7 5 5
Flags ALTD IOl/IOE

S Z L/vV c F R SP S D

Description

If the condition cx is true then PC is loaded with the 16-bit constant mn. If the condition is false then PC
increments normally.

Condition . I
Code Flag Bit Value Description
GT (Z or (Sxor V))=0 Truewhen Z isOand L/V and S are either both 1 or both
0.
LT (Sxor V)=1 True when either SislorL/Visl.
Gru ((C=0) and (z=0))=1 True when C and Z are both 0.
Y L/V=1 Truewhen the L/V flag is set: there is overflow.
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Jump

2000, 3000, 4000, 5000

JP f,mn
Opcode Instruction Operation
_— JP £fmn if {£} PC =mn
C2nm JPNZ,mn if {NZ} PC=mn
CAnm JPZ,mn if {Z} PC=mn
D2nm JPNC,mn if {NC} PC=mn
DANnm JPC,mn if {C} PC=mn
E2nm JPLZ,mn if {LZ/NV} PC=mn
EAnm JPLO,mn if {LO/V} PC=mn
F2nm JPPmn if {P} PC=mn
FAnm JPM,mn if (M} PC=mn
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 7 n/a n/a
Rabbit 5000 7 5 5
Flags ALTD I0I/IOE
S Z L/V c F R SP S D
Description

If the condition f is true then PC is loaded with the 16-bit constant mn. If the condition is false then PC
increments normally. The condition f is one of the following:

Condition Code Flag Bit Value Description

NZ Z=0 True when Z flag has not been set

4 Z=1 True when Z flag has been set

NC C=0 True when C flag has not been set
C c=1 True when C flag has been set

LZ L/V=0 Truewhen L/V flag has not been set

LO L/v=1 Truewhen L/V flag has been set

P S=0 True when S flag has not been set

M S=1 True when S flag has been set

This instruction recognizes labels when used in the Dynamic C assembler.
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Jump

2000, 3000, 4000, 5000

JP (HL)
Opcode Instruction Operation
E9 JP (HL) PC=HL
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 n/a n/a
Rabbit 5000 4 4
Flags ALTD IOl/IOE
S Z L/V c F SP S D
Description

PC isloaded with HL. The Dynamic C assembler recognizes labels as well.

See Also: SJP label
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Jump

2000, 3000, 4000, 5000

JP (IX)
JP (IY)
Opcode Instruction Operation
DD E9 JP (1X) PC=1X
FD E9 JP (1Y) PC=1Y
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 6 n/a n/a
Rabbit 5000 6 4
Flags ALTD I01/I0E
S Z L/V c F SP S D
Description

PCisloaded with I X or I'Y. The Dynamic C assembler recognizes labels as well.

See Also: SJP label
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Jump

2000, 3000, 4000, 5000

JP mn
Opcode Instruction Operation
C3nm JPmn PC=mn
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 7 n/a n/a
Rabbit 5000 7 5 5
Flags ALTD IOI/IOE
S Z L/V c F SP S D
Description

PC isloaded with the 16-bit constant mn. The Dynamic C assembler recognizes labels as well.

See Also: SJP label
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Jump Relative 2000, 3000, 4000, 5000

JR cc,label

Opcode Instruction Operation
— JR cc, label | jf {cc} PC = pPcb + e
JR cc, mn?
20e JR NZ,mn if (NZ} PC=PC+e
28 e JR Z,mn if{Z} PC=PC+e
e JRNC,mn if (NC} PC=PC+ e
38Be JR C,mn if {C} PC=PC+e

a. The 16-bit constant mn is the destination logical address of the jump.
b. The value of PC after the instruction fetch.

. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 5 n/a n/a
Rabbit 5000 6 6 6
Flags ALTD IOl/IOE
S Z L/vV c F R SP S D
Description

If condition cc istrue, thisinstruction transfers control to the specifed address. The address is specified
by alabel or logical address. The assembler translates the label or logical address “mn” to an 8-bit signed
displacement value, “€".

The displacement value “€” isrelative to the address of the first byte of the instruction following JR. This
fact is because the processor calculates the new PC value after it increments the PC for the instruction
fetch of JR. If condition cc isfalse, PC isincremented normally.

Condition Code Flag Bit Value Description
NZ Z=0 True when the Z flag has not been set
4 Z=1 True when the Z flag has been set
NC C=0 True when the C flag has not been set
C C=1 True when the C flag has been set

Note that the relative jump has alimited range of [-128, 127] from the address of the first byte of the
instruction following the JR instruction.
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Jump Relative 4000, 5000

JR c¢x, label

Opcode Instruction Operation
— JR cx,label if {cx} PC=PCP + e
JR cx,mn?
AQe JR GT,mn if (GT} PC=PC+e
BOe JRLT,mn if (LT} PC=PC+ e
A8 e JR GTU,mn if {(GTU} PC=PC + e
B8 e JRV,mn if{V} PC=PC+e

a. The 16-bit constant mn is the destination logical address of the jump.
b. Thevalue of PC after the instruction fetch.

. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 5 n/a n/a
Rabbit 5000 6 6 6
Flags ALTD IOI/IOE
S Z L/V c F R SP S D
Description

If condition cx istrue, thisinstruction transfers control to the specifed address. The address is specified
by alabel or logical address. The assembler translates the label or logical address “mn” to an 8-bit signed
displacement value, “€".

The displacement value “€” isrelative to the address of the first byte of the instruction following JR. This
fact is because the processor calculates the new PC value after it increments the PC for the instruction
fetch of JR. If condition cx isfalse, PC isincremented normally.

Condition Code Flag Bit Value Description
GT (Zor(SxorV))=0 | TruewhenZisOandL/V and Sare
either both 1 or both 0.
LT (Sxor V)=1 True when either Sor L/V is 1.
Gru ((C=0) and (Z=0))=1 | True when C and Z are both 0.
\% L/v=1 Truewhen L/V flag is set: thereis
overflow.

Note that the relative jump has alimited range of [-128, 127] from the address of the first byte of the
instruction following the JR instruction.
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Jump Relative

2000, 3000, 4000, 5000

JR label
Opcode Instruction Operation
18e JR label PC=PCP+ e
JR mn?

a. The 16-hit constant mn is the destination logical address of the jump.

b. The value of PC after the instruction fetch.

. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 5 n/a n/a
Rabbit 5000 6 6
Flags ALTD IOl/IOE
S Z L/V c F R SP S D
Description

Thisinstruction transfers control to the specifed address. The address is specified by alabel or logical
address. The assembler trandlates the label or logical address “mn” to an 8-bit signed displacement value,
‘e’

The displacement value “€" isrelative to the address of the first byte of the instruction following JR. This

fact is because the processor calculates the new PC value after it increments the PC for the instruction
fetch of JR.

Note that the relative jump has alimited range of [-128, 127] from the address of the first byte of the
instruction following the JR instruction.

See Also: SJP label
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Jump Relative 4000, 5000

JRE cc, label

Opcode Instruction Operation
— JRE cc,label | jf {cc} PC = PCP + ee
JRE cc,mn?
ED C3ee oy €€nign | IRENZmn if {NZ} PC=PC+ ee
EDCB ee 1., €€pign | REZmn if {Z} PC=PC+ ee
ED D3 ee 1., €€enign | JRENCmn if (NC} PC=PC+ ee
EDDB ee , €énign | RECmn if {C} PC=PC+ ee

a. The 16-hit constant mn is the destination logical address of the jump.
b. The value of PC after the instruction fetch.

. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 9 n/a n/a
Rabbit 5000 10 10 10
Flags ALTD IOI/IOE
S Z L/V c F R SP S D
Description

If condition “cc” istrue, thisinstruction transfers control to the specifed address. The addressis specified
by alabel or logical address. The assembler translates the label or logical address“mn” to a 16-bit signed
displacement value, “e€”.

The displacement value “ee” isrelative to the address of the first byte of the instruction following JRE.
Thisfact is because the processor calculates the new PC value after it increments the PC for the instruction
fetch of JRE. If condition “cc” isnot true, PC isincremented normally.

Condition Code Flag Bit Value Description
NZ Z=0 True when Z flag has not been set
z Z=1 True when Z flag has been set
NC C=0 True when C flag has not been set
C Cc=1 True when C flag has been set

Note that the relative jump has a range of [-32768, 32767] from the address of the first byte of the instruc-
tion following the JRE instruction.
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Jump Relative 4000, 5000

JRE cx,label

Opcode Instruction Operation

— JRE cx,label | if {cxy PC = PCP + ee

JRE cx,mn?
EDA3ee o, €epign | JREGILmn if {GT} PC=PC+ ee
EDB3ee .y, €€hign | JRELTmn if {LT} PC=PC+ ee

EDAB ee 1, €€hign | JREGIUmn if {GTU} PC=PC + ee

EDBB ee 1., €€pign | JREV,mn if{V} PC=PC+ ee

a. The 16-hit constant mn is the destination logical address of the jump
b. The value of PC after the instruction fetch.

. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 9 n/a n/a
Rabbit 5000 10 10 10
Flags ALTD IOl/IOE
S Z L/V c F R SP S D
Description

If condition “cx” istrue, thisinstruction transfers control to the specifed address. The addressis specified
by alabel or logical address. The assembler translates the label or logical address“mn” to a 16-bit signed
displacement value, “e€”.

The displacement value “e€” isrelative to the address of the first byte of the instruction following JRE.
Thisfact is because the processor calculates the new PC value after it increments the PC for the instruction
fetch of JRE. If condition “cx” is not true, PC isincremented normally.

Condition Code Flag Bit Value Description
GT (Zor(SxorV))=0 | TruewhenZisOandL/V and S are either
both 1 or both 0.
LT (Sxor V)=1 True when either Sis1or L/V is1.
GTuU ((C=0) and (Z=0))=1 | Truewhen C and Z are both 0.
\% L/v=1 Truewhen L/V flag is set: thereis overflow.

Note that the relative jump has arange of [-32768, 32767] from the address of the first byte of the instruc-
tion following the JRE instruction.
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Jump Relative 4000, 5000
JRE label

Opcode Instruction Operation
98 €81 oy eehigh JRE label PC= Pcb + ee
JRE mn?

a. The 16-hit constant mn is the destination logical address of the jump.
b. The value of PC after the instruction fetch.

. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 7 n/a n/a
Rabbit 5000 8 8 8
Flags ALTD IOI/IOE
S Z L/V c F R SP S D
Description

Thisinstruction transfers control to the specifed address. The address is specified by alabel or logical
address. The assembler trandates the label or logical address “mn” to a 16-bit signed displacement value,
“eg’.

The displacement value “ee” isrelative to the address of the first byte of the instruction following JRE.
Thisfact is because the processor calculates the new PC value after it increments the PC for the instruction
fetch of JRE.

The relative jump has arange of [-32768, 32767] from the address of the first byte of the instruction fol-
lowing the JRE instruction.
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Long Call Subroutine 2000, 3000, 4000, 5000

LCALL x,mn

Opcode Instruction Operation
CFn m x LCALL x,mn (SP-1)=XPC
(SP-2) =PCyign
(SP' 3) = PClow
XPC =x
PC = mn
SP=SP-3
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 19 n/a n/a
Rabbit 5000 20 18 16
Flags ALTD IOl/IOE
S Z L/V c F R SP S D
Description

Thisinstructionis similar to the CALL routine in that it transfers program execution to the subroutine
address specified by the 16-bit constant mn. The LCALL instruction is special in that it allows calls to be
made to a computed addressin XMEM. Note that the value of XPC (and consequently the address space
defined by XPC) is dynamically changed with the LCALL instruction.

First, XPC is pushed on the stack. Next, PC is pushed on the stack, high-order byte first. Then XPC is
loaded with the 8-bit constant x and PC is loaded with mn. The SP is updated to reflect the three bytes
pushed onto it.

Alternate Forms
The Dynamic C assembler recognizes several forms of LCALL:

LCALL Iabel
LCALL x:mn
LCALL x,mn

The parameter label is a user-defined label. The colon is equivalent to the comma as a delimiter.

Note: Avoid mixing LCALL and LLCALL instructions. When LCALL pushes the XPC, it also clears the upper bits
of the LXPC.
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Load

2000, 3000, 4000, 5000

LD A,EIR
LD A,IIR
Opcode Instruction Operation
ED 57 LD A,EIR A =EIR
ED 5F LD AIIR A=IIR
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 n/a n/a
Rabbit 5000 4 2
Flags ALTD IOI/ICE
S Z L/vV c F R SP S D
[ ] [ ] - - L] L[]
Description

Loads A with EIR or IIR.

EIR is used to specify the most significant byte of the External Interrupt address. The value loaded in EIR
is concatenated with the appropriate External Interrupt address to form the 16-bit ISR starting address. IR
is used to specify the most significant byte of the Internal Peripheral Interrupt address. The value loaded in
IIR is concatenated with the appropriate Internal Peripheral address to form the 16-bit | SR starting address

for
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Load 4000, 5000
LD A,HTR
Opcode Instruction Operation
ED 50 LD AHTR A =HTR
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 n/a n/a
Rabbit 5000 4 2
Flags ALTD I0l/IOE
S Z L/V c F R SP S D
- - - - °
Description
Loads A with HTR.
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Load

2000, 3000, 4000, 5000

LD A,XPC
Opcode Instruction Operation
ED 77 LD A XPC A =XPC
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 n/a n/a
Rabbit 5000 4 2
Flags ALTD IOl/IOE
S Z L/V c F R SP S D
- - - - °
Description
Loads A with XPC.

Thisis a chained-atomic instruction, meaning that an interrupt cannot take place between thisinstruction
and the ingtruction following it.
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Load

2000, 3000, 4000, 5000

Instruction Reference Manual

Loads A with the data whose addressis BC or DE.

LD A, (BC)
LD A, (DE)
Opcode Instruction Operation
O0A LD A,(BC) A =(BC)
1A LD A,(DE) A =(DE)
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 6 n/a n/a
Rabbit 5000 6 6
Flags ALTD IOl/IOE
S Z L/V c F R SP S D
- - - - L] L]
Description

107



Load

2000, 3000, 4000, 5000

LD A, (mn)
Opcode Instruction Operation
3Anm LD A,(mn) A =(mn)
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 9 n/a n/a
Rabbit 5000 9 7 7
Flags ALTD IOl/IOE
S Z L/V c F R SP S D
- - - - L] L]
Description

Loads A with the data whose address is the 16-bit constant mn.
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Load

4000, 5000

LD A, (IX+A)

Opcode Instruction Operation
DD 06 LD A,(IX+A) A=(X+A)
FD 06 LD A,(IY+A) A=(Y +A)
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned

Rabbit 4000 8 n/a n/a
Rabbit 5000 9 7
Flags ALTD IOl/IOE

S Z L/V c F R SP S D

- - - - °

Description

Loads A with the datawhose addressis:

 thesumof IX and A, or
e thesumof Y and A.

A isconsidered an 8-bit unsigned offset. These instructions are useful for accessing 256-byte lookup tables.
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Load

4000, 5000

LD A, (ps+d)

Opcode Instruction Operation
— LD A,(ps+d) A=(ps+d
8D d LD A,(PW+d) A=(PW +d)
9D d LD A,(PX+d) A=(PX+d)
AD d LD A,(PY+d) A=(PY +d)
BD d LD A,(PZ+d) A=(PZ+d)
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 7 n/a n/a
Rabbit 5000 8 8 7
Flags ALTD IOl/IOE
S Z L/V c F R SP S D
Description

Load A with the data whose address is treated either as alogical address that will be passed through the
MMU for tranglation into a physical address or as a physical address that does not need MMU trand ation.

If psis OxFFFFxxxx, i.e., the upper 16 bitsare all ones, it represents alogical address with only the low 16
bits being significant. Thisiscaled a“long logical” address. Otherwise, it is aphysical address with the
low 20 or 24 bits (depending on the memory that is used) being significant.

The address is computed as the sum of ps and the 8-bit signed value d.
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Load

4000, 5000

LD A, (ps+HL)

Opcode Instruction Operation
— LD A,(pstHL) | A=(ps +HL)
8B LD A,(PW+HL) A =(PW +HL)
9B LD A,(PX+HL) A =(PX +HL)
AB LD A,(PY+HL) A =(PY +HL)
BB LD A,(PZ+HL) A =(PZ+HL)
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 n/a n/a
Rabbit 5000 7 7
Flags ALTD IOl/IOE
S Z L/V c F R SP S D
- - - - °
Description

Load A with the data whose address is treated either as alogical address that will be passed through the
MMU for tranglation into a physical address or as a physical address that does not need MMU translation.

If psis OxFFFFxxxX, i.e., the upper 16 bitsare all ones, it represents alogical address, with only thelow 16
bits being significant. Thisiscaled a“long logical” address. Otherwise, it is aphysical address with the
low 20 or 24 hits (depending on the memory that is used) being significant.

The address is computed as the sum of psand HL. HL is considered to be sign extended to 24 bits.
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Load

4000, 5000

LD BCDE, ps

Opcode Instruction Operation
— LD BCDE,ps BCDE = ps
DD CD LD BCDE,PW BCDE = PW
DD DD LD BCDE,PX BCDE =PX
DD ED LD BCDE,PY BCDE =PY
DD FD LD BCDE,PZ BCDE=PZ
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 n/a n/a
Rabbit 5000 4 2
Flags ALTD IOl/IOE
S Z L/V c F R SP S D
- - - - °
Description

The 32-bit register BCDE is loaded with ps (any of the 32-bit registers PW, PX, PY or PZ).
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Load

4000, 5000

LD BCDE, (HL)

Opcode Instruction Operation
DD 1A LD BCDE,(HL) E=(HL)
D=HL+1)
C=(HL+2
B=(HL +3)
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 14 n/a n/a
Rabbit 5000 14 14 12
Flags ALTD IOl/IOE
S Z L/V c F R SP S D
- - - - L] L]
Description

The 32-bit register BCDE is loaded with the 4 bytes of data whose address starts at HL.
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Load 4000, 5000

LD BCDE, (IX+d)
LD BCDE, (IY+d)

Opcode Instruction Operation
DD CEd LD BCDE,(IX+d) | E=(IX +d)
D=(X+d +1)
C=(X+d +2)
B=(X+d +3)
DD DE d LD BCDE,(lY+d) | E=(IY +d)
D=(Y +d +1)
C=(Y+d +2
B=(Y+d +3)
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 15 n/a n/a
Rabbit 5000 16 15 14
Flags ALTD I0I/IOE
s Z L/V c F R SP s D
- - - - L] L]
Description

L oads BCDE with the 4 bytes of data whose address starts at:

» thesum of IX and the 8-bit signed displacement d, or
* thesumof I'Y and the 8-bit signed displacement d.
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Load

4000, 5000

LD BCDE, (mn)

Opcode Instruction Operation
93 nm LD BCDE,(mn) E = (mn)
D=(mn +1)
C=(mn +2)
B=(mn +3)
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 15 n/a n/a
Rabbit 5000 15 13 13
Flags ALTD IOl/IOE
S Z L/V c F R SP S D
- - - - L] L]
Description

Loads BCDE with the 4 bytes of data whose address starts at the 16-bit constant mn.
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Load

4000, 5000

LD BCDE, (ps+d)

Opcode Instruction Operation
— LD E = (pstd); D = (pstd+1)
BCDE,(pst+d) C = (pstd+2); B = (pstd+3)
DD OE d LD E = (PW+d); D = (PW+d+1)
BCDE,(PW+d) C = (PW+d+2); B = (PW+d+3)
DD 1E d LD E = (PX+d); D = (PX+d+1)
BCDE,(PX+d) C = (PX+d+2); B = (PX+d+3)
DD 2E d LD E = (PY+d); D = (PY+d+1)
BCDE,(PY +d) C=(PY+d+2); B = (PY+d+3)
DD 3E d LD E = (PZ+d); D = (PZ+d+1)
BCDE,(PZ+d) C=(PZ+d+2); B = (PZ+d+3)
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 15 n/a n/a
Rabbit 5000 16 15 14
Flags ALTD IOl/IOE
S Z L/V c F R SP S D
Description

L oads the 32-bit register BCDE with the datawhose address is treated either as alogical address that will
be passed through the MMU for translation into a physical address or as a physical address that does not
need MMU translation.

If ps is OXFFFFxxxX, i.e., the upper 16 bits are all ones, it represents alogical address. Thisiscalled a
“long logical” address. Otherwise, it is a physical address with the low 20 or 24 bits (depending on the
memory that is used) being significant.

The address is computed as the sum of ps and the 8-bit signed displacement 4.
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Load

4000, 5000

LD BCDE, (ps+HL)

Opcode Instruction Operation
— LD E = (pstHL); D = (pstHL+1)
BCDE,(pstHL) C = (pstHL+2); B = (pstHL +3)
DDoOCd LD BCDE,(PW+HL) | E=(PW+HL); D = (PW+HL+1)
C = (PW+HL+2); B = (PW+HL+3)
DD 1Cd LD BCDE,(PX+HL) E = (PX+HL); D = (PX+HL+1)
C = (PX+HL+2); B = (PX+HL+3)
DD 2Cd LD BCDE,(PY+HL) E=(PY+HL); D = (PY+HL+1)
C=(PY+HL+2); B = (PY+HL+3)
DD 3Cd LD BCDE,(PZ+HL) E = (PZ+HL); D = (PZ+HL+1)
C = (PZ+HL+2); B = (PZ+HL+3)
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 14 n/a n/a
Rabbit 5000 15 15 13
Flags ALTD IOl/IOE
S Z L/V c F R SP S D
Description

L oads the 32-bit register BCDE with the datawhose address is treated either as alogical address that will
be passed through the MMU for translation into a physical address or as a physical address that does not
need MMU translation.

If ps is OXFFFFxxxX, i.e., the upper 16 bits are all ones, it represents alogical address. Thisiscalled a
“long logical” address. Otherwise, it is a physical address with the low 20 or 24 bits (depending on the
memory that is used) being significant.

The addressis computed as the sum of psand HL. HL is considered to be sign extended to 24 bits.
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Load 4000, 5000

LD BCDE, d

Opcode Instruction Operation
A3d LD BCDE,d BCDE = d (sign-extended to 32 bits)
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 4 n/a n/a
Rabbit 5000 4 4 2
Flags ALTD IOI/IOE
S Z L/V c F R SP S D
- - - - °
Description

L oads the 32-bit register BCDE with d, the 8-bit constant sign extended to 32 hits.
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Load

4000, 5000

LD BCDE, (SP+HL)

Opcode Instruction Operation
DD FE LD BCDE,(SP+HL) | E=(SP+HL)
D=(SP+HL +1)
C=(SP+HL +2)
B=(SP+HL +3)
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 14 n/a n/a
Rabbit 5000 15 15 13
Flags ALTD IOl/IOE
S Z L/V c F R SP S D
- - - - °
Description

L oads the 32-bit register BCDE with the data whose address is the sum of SP and HL.
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Load

4000, 5000
LD BCDE, (SP+n)
Opcode Instruction Operation
DD EE n LD BCDE,(SP+n) | E=(SP+ n)
D=(SP+n +1)
C=(SP+n +2)
B=(SP+n +3)
: 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 15 n/a n/a
Rabbit 5000 16 15 14
Flags ALTD |OI/IOE
S Z L/v Cc F R SP S D
Description
L oads the 32-bit register BCDE with the data whose address is the sum of SP and the 8-bit unsigned con-
stant n.
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Load 4000, 5000
LD BC,HL
Opcode Instruction Operation
91 LD BC,HL BC=HL
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 2 n/a n/a
Rabbit 5000 2 2
Flags ALTD I0I/IOE
S Z L/V c F R SP S D
- - - - °
Description

Loads BC with HL.
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Load 2000, 3000, 4000, 5000

LD dd'’',BC
LD dd'’',DE
Opcode Instruction Operation
—_— LD dd',BC dd' =BC
ED 49 LD BC',BC BC' =BC
ED 59 LD DE',BC DE =BC
ED 69 LD HL',BC HL'=BC
—_— LD dd',.DE dd' = DE
ED 41 LD BC',DE BC' =DE
ED 51 LD DE',DE DE' =DE
ED 61 LD HL',DE HL'=DE
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 4 n/a n/a
Rabbit 5000 4 4 2
Flags ALTD IOl/IOE
S Z L/V c F R SP S D
Description

Loads the alternate register dd' (any of the registers BC', DE', or HL") with BC or DE.
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Load 2000, 3000, 4000, 5000
LD dd,mn
Opcode Instruction Operation
o LD dd, mn dd =mn
Olnm LD BC,mn BC=mn
11nm LD DE,mn DE =mn
21nm LD HL,mn HL = mn
31nm LD SPmn SP=mn
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 n/a n/a
Rabbit 5000 6 4 4
Flags ALTD I0Il/IOE
S L/V c F R sp S D
- - - [

Description

Loads dd (any of the 16-bit registers BC, DE, HL, or SP) with the 16-bit constant mn.
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Load

2000, 3000, 4000, 5000

LD dd, (mn)

Opcode Instruction Operation
— LD dd,(mn) dd, ., = (mn)
ddp;gn = (Mn+1)
ED4Bn m LD BC,(mn) C=(mn)
B=(mn+1)
ED5Bn m LD DE,(mn) E=(mn)
D=(mn+1)
ED6Bn m LD HL,(mn)? L = (mn)
H=(mn+ 1)
ED7Bn m LD SP(mn) SP) 0w = (mn)
SPhigh =(mn +1)

a. A faster 3-byteversion of LD HL,(mn) exists; thisisthe opcode that is
generated by the assembler. See LD HL,(mn) for more information.

: 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned

Rabbit 2000/3000/4000 13 n/a n/a

Rabbit 5000 13 11 9

Flags ALTD |OI/IOE

S Z L/v Cc F R SP S D

Description
Loads dd (any of the 16-bit registers BC, DE, HL or SP) with the data whose addressis the 16-bit constant
mn.
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Load 4000, 5000
LD DE,HL
Opcode Instruction Operation
B1 LD DE,HL DE=HL
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 2 n/a n/a
Rabbit 5000 2 2
Flags ALTD I0l/IOE
S Z L/V c F R SP S D
- - - - °
Description
Loads DE with HL.
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Load

2000, 3000, 4000, 5000

LD EIR,A
LD IIR,A
Opcode Instruction Operation
ED 47 LD EIRA EIR=A
ED 4F LD IIRA IIR=A
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 n/a n/a
Rabbit 5000 4 2
Flags ALTD IOI/ICE
S Z L/vV c F SP S D
Description

*1LD EIR,A: LoadstheExterna Interrupt Register, EIR, with A. The EIR is used to specify the
most significant byte (MSB) of the External Interrupt address. The value loaded in the EIR is concat-
enated with the appropriate External Interrupt address to form the 16-bit 1SR starting address.

1D IIR,A: Loadsthelnterna Interrupt Register, IIR, with A. ThelIR isused to specify the most
significant byte (MSB) of the Internal Peripheral Interrupt address. The value loaded in the lIR is
concatenated with the appropriate Internal Peripheral address to form the 16-bit I SR starting address

for that peripheral.
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Load 4000, 5000
LD HL,BC
LD HL,DE
Opcode Instruction Operation
8l LD HL,BC HL =BC
Al LD HL,DE HL =DE
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 2 n/a n/a
Rabbit 5000 2 2
Flags ALTD IOI/IOE
S Z L/V c F R SP S D
- - - - °
Description
Loads HL with BC or DE.
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Load

2000, 3000, 4000, 5000

LD HL, IX
LD HL,IY
Opcode Instruction Operation
DD 7C LD HL,IX HL =1IX
FD 7C LD HL,IY HL=1Y
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 n/a n/a
Rabbit 5000 4 2
Flags ALTD IOI/ICE
S Z L/vV c F SP S D
Description

Loads HL with IX or 1Y.
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Load

2000, 3000, 4000, 5000

LD HL, (mn)

Opcode Instruction Operation

2A nm LD HL,(mn) L = (mn)
H=(mn+1)
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned

Rabbit 2000/3000/4000 11 n/a n/a
Rabbit 5000 11 9 9
Flags ALTD IOl/IOE

S Z L/V c F R SP S D

Description

Loads HL with the data whose address i s the 16-bit constant mn.
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Load 2000, 3000, 4000, 5000

LD HL, (HL+d)
LD HL, (IY+d)

Opcode Instruction Operation
DD E4d LD HL,(HL+d) L=(HL +d)
H=(HL+d+1)
FD E4d LD HL,(1Y+d) L=(Y +d)
H=(Y +d+1)
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 11 n/a n/a
Rabbit 5000 12 11 10
Flags ALTD IOI/ICE
S Z L/vV c F R SP S D
- - - - L] L]
Description

Loads HL with the datawhose addressis

e thesum of HL and the 8-bit signed displacement d, or
» thesum of 1Y and the 8-bit signed displacement d.
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Load

2000, 3000, 4000, 5000

LD HL, (IX+d)

Opcode Instruction Operation
E4d LD HL,(I1X+d) L=(X+d)
H=(X+d+1)
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 9 n/a n/a
Rabbit 5000 10 10 9
Flags ALTD IOl/IOE
S Z L/V c F R SP S D
- - - - L] L]
Description

Loads HL with the data whose address is the sum of I X and the 8-bit signed displacement d.
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Load 4000, 5000

LD HL, (ps+BC)

Opcode Instruction Operation
— LD L =(ps +BCQC)
HL,(ps+BC) H=(ps +BC+1)
ED 06 LD HL,(PW+BC) | L =(PW +BC)
H=(PW+BC+1)
ED 16 LD HL,(PX+BC) L =(PX +BC)
H=(PX+BC+1)
ED 26 LD HL,(PY+BC) L =(PY +BC)
H=(PY +BC+1)
ED 36 LD HL,(PZ+BC) L =(PZ+BC)
H=(PZ+BC+1)

. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 10 n/a n/a
Rabbit 5000 11 11 9
Flags ALTD IOI/IOE
s Z L/V c F R SP s D
- - - - °
Description

Loads HL with the data whose address is treated either as alogica address that will be passed through the
MMU for tranglation into a physical address or as a physical address that does not need MMU trand ation.

If ps is OXFFFFxxxX, i.e., the upper 16 bits are all ones, it represents alogical address. Thisiscalled a
“long logical” address. Otherwise, it isa physical address with the low 20 bits or 24 bits being significant
(depending on the memory available).

The addressis computed as the sum of psand BC. BC is considered to be sign extended to 24 bits.
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Load 4000, 5000

LD HL, (ps+d)

Opcode Instruction Operation
— LDHL,(ps*+d) | L =(ps +d)
H=(ps +d +1)
85d LD HL,(PW+d) L=(PW+d)
H=(PW+d +1)
95 d LD HL,(PX+d) L=(PX+d)
H=(PX+d +1)
A5d LD HL,(PY+qd) L=(PY +d)
H=(PY +d +1)
B5d LD HL,(PZ+d) L=(PZ+d)
H=(PZ+d +1)
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 9 n/a n/a
Rabbit 5000 10 10 9
Flags ALTD IOl/IOE
S Z L/V c F R SP S D
Description

Loads HL with the data whose address is treated either as alogical address that will be passed through the
MMU for tranglation into a physical address or as a physical address that does not need MMU trandglation.

If ps is OXFFFFxxxX, i.e., the upper 16 bits are all ones, it represents alogical address. Thisiscalled a
“long logical” address. Otherwise, it isa physical address with the low 20 bits or 24 bits being significant
(depending on the memory available).

The address is computed as the sum of ps and the 8-bit signed displacement d.
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Load

4000, 5000

LD HL, (SP+HL)

Opcode Instruction Operation
ED FE LD HL,(SP+HL) L =(SP+HL)
H=(SP+HL +1)
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 10 n/a n/a
Rabbit 5000 11 11 9
Flags ALTD IOl/IOE
S Z L/V c F R SP S D
- - - - °
Description

Loads HL with the data whose address is the sum of SP and HL.
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Load

4000, 5000

LD HL, LXPC

Opcode Instruction Operation
oF LD HL,LXPC HL =LXPC
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned

Rabbit 4000 2 n/a n/a
Rabbit 5000 2 2
Flags ALTD IOl/IOE

S Z L/V c F SP S D

Description

Loads HL with the extended 12-bit XPC (LXPC). This is a chained-atomic instruction, meaning that an

interrupt cannot take place between thisinstruction and the instruction following it.
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Load 4000, 5000

LD HTR,A
Opcode Instruction Operation
ED 40 LDHTRA HTR = A
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 4 n/a n/a
Rabbit 5000 4 4 2
Flags ALTD IOl/IOE
S Z L/V c F R SP S D
Description
Loads HTR with A.
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Load

2000, 3000, 4000, 5000

LD HL, (SP+n)

Opcode Instruction Operation
Cdn LD HL,(SP+n) L=(SP+n)
H=(SP+n+1)
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 9 n/a n/a
Rabbit 5000 10 10 9
Flags ALTD IOl/IOE
S Z L/V c F R SP S D
Description

Loads HL with the data whose address is the sum of SP and the 8-bit unsigned constant n.
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Load

2000, 3000, 4000, 5000

LD IX,HL
LD IY,HL
Opcode Instruction Operation
DD 7D LD IX,HL IX =HL
FD 7D LD IY,HL lY =HL
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 n/a n/a
Rabbit 5000 4 2
Flags ALTD IOI/ICE
S Z L/vV c F R SP S D
Description

Loads X or 1Y with HL.
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Load

2000, 3000, 4000, 5000

LD IX,mn
LD IY,mn
Opcode Instruction Operation
DD21ln m LD IX,mn IX =mn
FD21n m LD IY,mn 1Y =mn
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 n/a n/a
Rabbit 5000 8 6 4
Flags ALTD I0Il/IOE
S Z L/V c F R sp S D
Description

Loads | X or 1Y with the 16-bit constant mn.
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Load 2000, 3000, 4000, 5000

LD IX, (mn)

Opcode Instruction Operation
DD2An m LD IX,(mn) IX1 0w = (mn)
IXnign = (mn +1)
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 13 n/a n/a
Rabbit 5000 13 11 9
Flags ALTD IOl/IOE
S Z L/V c F R SP S D
- - - - °
Description

Loads | X with the data whose address is the 16-bit constant mn.
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Load

2000, 3000, 4000, 5000

LD IX, (SP+n)

Opcode Instruction Operation
DD C4n LD IX,(SP+n) IX1ow=(SP+n)
Xhigh = (SP+n+1)
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 11 n/a n/a
Rabbit 5000 12 11 10
Flags ALTD I01/I0E
S Z L/V c F SP S D
Description

Loads I X with the data whose address is the sum of SP and the 8-bit unsigned constant n.

Instruction Reference Manual

141



Load 2000, 3000, 4000, 5000

LD IY, (mn)

Opcode Instruction Operation
FD2A n m LD IY,(mn) 1Y 0w = (mn)
Yhign = (mn +1)
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 13 n/a n/a
Rabbit 5000 13 11 9
Flags ALTD IOl/IOE
S Z L/V c F R SP S D
- - - - °
Description

Loads 'Y with the data whose address is the 16-bit constant mn.
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Load

2000, 3000, 4000, 5000

LD IY, (SP+n)

Opcode Instruction Operation
FD C4n LD IY,(SP+n) 1Y 0w =(SP+n)
Yhigh = (SP+n+1)
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 11 n/a n/a
Rabbit 5000 12 11 10
Flags ALTD I01/I0E
S Z L/V c F SP S D
Description

Loads 'Y with the data whose address is the sum of SP and the 8-bit unsigned constant n.
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Load

4000, 5000
LD JKHL, d
Opcode Instruction Operation
Add LD JKHL,d JKHL = d (sign-extended to 32 bits)
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 n/a n/a
Rabbit 5000 4 2
Flags ALTD IOI/IOE
S Z L/V c F SP S D
Description

Loads JKHL with the 8-bit value d, sign-extended to 32 bits.
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Load 4000, 5000
LD JKHL, ps
Opcode Instruction Operation
— LD JKHL ,ps JKHL =ps
FD CD LD JKHL,PW JKHL = PW
FD DD LD JKHL,PX JKHL = PX
FD ED LD JKHL,PY JKHL =PY
FD FD LD JKHL,PZ JKHL=PZ
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 n/a n/a
Rabbit 5000 4 2
Flags ALTD IOI/IOE
s L/V c F R SP s D
- - - [
Description
Loads JKHL with ps (any of the 32-bit registers PW, PX, PY or PZ).
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Load

4000, 5000

LD JKHL, (HL)

Opcode Instruction Operation

FD 1A LD JKHL,(HL) JKHL=(HL)
Clocks 8-Bit Access 16-Bit Unaligned 16-Bit Aligned

Rabbit 4000 14 n/a n/a
Rabbit 5000 14 14 12
Flags ALTD IOI/IOE

S Z L/V c F R SP S D

- - - - L] L]

Description

Loads JKHL with the data whose addressisin HL.
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Load 4000, 5000

LD JKHL, (SP+HL)

Opcode Instruction Operation
FD FE LD JKHL=(SP+HL)
JKHL,(SP+HL)
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 14 n/a n/a
Rabbit 5000 15 15 13
Flags ALTD IOl/IOE
S Z L/V c F R SP S D
- - - - °
Description

Loads JKHL with the data whose address is the sum of SP and HL.
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Load

4000, 5000

LD JKHL, (IX+d)
LD JKHL, (IY+d)

Opcode Instruction Operation
FD CE d LD JKHL,(IX+d) JKHL=(IX + d)
FD DE d LD JKHL,(IY+d) JKHL= (1Y + d)
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 15 n/a n/a
Rabbit 5000 16 15 14
Flags ALTD I0I/IOE
s L/V c F R SP s D
- - - L] L]

Description

Loads JKHL with the data whose addressis

* the sum of IX and the 8-hit signed displacement d, or

» the sum of 1Y and the 8-bit signed displacement d
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Load

4000, 5000

LD JKHL, (mn)

Opcode Instruction Operation

94n m LD JKHL,(mn) JKHL= (mn)
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned

Rabbit 4000 15 n/a n/a
Rabbit 5000 15 13 13
Flags ALTD I0I/IOE

S Z L/V c F SP S D

Description

Loads JKHL with the data whose address is the 16-bit constant mn.
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Load

4000, 5000

LD JKHL, (ps+d)

Opcode Instruction Operation
— LD JKHL,(ps+d) JKHL= (ps+d)
FD OE d LD JKHL,(PW+d) JKHL= (PW+d)
FD 1E d LD JKHL,(PX+d) JKHL= (PX+d)
FD2E d LD JKHL,(PY+d) JKHL= (PY+qd)
FD3Ed LD JKHL,(PZ+d) JKHL= (PZ+d)

Clocks 8-Bit Access Unlagi-gBinted Alllﬁgsletd

Rabbit 4000 15 n/a n/a
Rabbit 5000 16 15 14
Flags ALTD IOI/ICE

s L/V c R SP s D

Description

Loads JKHL with the data whose address is treated either as alogical address that will be passed through
the MMU for trandation into a physical address or as a physical address that does not need MMU transla

tion.

If ps is OXFFFFxxxX, i.e., the upper 16 bits are all ones, it represents alogical address. Thisiscalled a
“long logical” address. Otherwise, it is aphysical address with the low 20 bits or 24 bits being significant

(depending on the memory available).

The address is computed as the sum of ps and the 8-bit signed displacement d.
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Load

4000, 5000

LD JKHL, (ps+HL)

Opcode Instruction Operation
— LD JKHL,(ps+HL) JKHL=(ps+HL)
FDOCd LD JKHL,(PW+HL) JKHL= (PW+HL)
FD1Cd LD JKHL,(PX+HL) JKHL= (PX+HL)
FD2Cd LD JKHL,(PY+HL) JKHL= (PY+HL)
FD3Cd LD JKHL,(PZ+HL) JKHL= (PZ+HL)

Clocks 8-Bit Access Unlaﬁi-g?ri]ted All?gsgd

Rabbit 4000 14 n/a n/a
Rabbit 5000 15 15 13
Flags ALTD IOI/ICE

s L/V c F R SP s D

Description

Loads JKHL with the data whose address is treated either as a logical address that will be passed through
the MMU for trandation into a physical address or as a physical address that does not need MMU transla-

tion.

If ps is OXFFFFxxxX, i.e., the upper 16 bits are all ones, it represents alogical address. Thisiscalled a
“long logical” address. Otherwise, it isa physical address with the low 20 bits or 24 bits being significant
(depending on the memory available).

The addressis computed as the sum of psand HL. HL is considered sign extended to 24 bits.
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Load

4000, 5000

LD JKHL, (SP+n)

Opcode Instruction Operation
FD EE n LD JKHL,(SP+n) L=(SP+ n)
H=(SP+n +1)
K=(SP+n +2)
J=(SP+n +3)
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 15 n/a n/a
Rabbit 5000 16 15 14
Flags ALTD IOl/IOE
S Z L/V c F R SP S D
Description

Loads JKHL with the data whose address is the sum of SP and the 8-hit unsigned constant n.
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Load

4000, 5000
LD JK,mn
Opcode Instruction Operation
A9n m LD JK,mn JK =mn
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 6 n/a n/a
Rabbit 5000 6 4 4
Flags ALTD I0I/IOE
S Z L/V c F R SP S D
Description

Loads JK with the 16-bit constant mn.
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Load

4000, 5000

LD JK, (mn)

Opcode Instruction Operation
Pn m LD XK,(mn) J=(mn)
K=(mn+1)
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned

Rabbit 4000 11 n/a n/a
Rabbit 5000 11 9 9
Flags ALTD IOl/IOE

S Z L/V c F R SP S D

Description

Loads JK with the data whose addressis mn.
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Load

4000, 5000

LD pd, BCDE

Opcode Instruction Operation
— LD pd,BCDE pd = BCDE
DD 8D LD PW,BCDE PW = BCDE
DD 9D LD PX,BCDE PX = BCDE
DD AD LD PY,BCDE PY = BCDE
DD BD LD PZ,BCDE PZ =BCDE
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 4 n/a n/a
Rabbit 5000 4 2
Flags ALTD I0I/IOE
S Z L/V c F R SP S D
Description

Loads pd (any of the 32-bit registers PW, PX, PY or PZ) with BCDE.
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Load

4000, 5000

LD pd, JKHL

Opcode Instruction Operation
— LD pd,JKHL pd = JKHL
FD 8D LD PW,JKHL PW = JKHL
FD 9D LD PX,JKHL PX = JKHL
FD AD LD PY,JKHL PY = JKHL
FD BD LD PZ,JKHL PZ = JKHL
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 n/a n/a
Rabbit 5000 4 2
Flags ALTD |OI/IOE
S L/V c F R SP S D
Description

Loads pd (any of the 32-bit registers PW, PX, PY or PZ) with JKHL.
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Load 4000, 5000

LD pd, klmn
Opcode Instruction Operation
— LD pd,k1mn pd = klmn
EDOCn m 1 k | LDPW,kImn PW,=n; PW,=m;, PW,=1;, PW,=k
EDICn m 1 k | LDPX,k1mn PXo,=n; PX;=m; PX,=1; PX;5=k
ED2Cn m 1 k | LDPY,kImn PY ,=n; PY,=m; PY,=1; PY;=k
ED3Cn m 1 k | LDPZ,klmn PZ,=n; PZ,=m; PZ,=1;, PZ,=k
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 12 n/a n/a
Rabbit 5000 12 8 6
Flags ALTD IOl/IOE
S Z L/V c F R SP S D
Description

Loads pd (any of the 32-bit registers PW, PX, PY or PZ) with the 32-bit constant kimn.
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Load 4000, 5000
LD pd, ps
Opcode Instruction Operation

— LD pd,ps pd = ps

6D 07 LD PW,PW PW = PW

6D 17 LD PW,PX PW = PX

6D 27 LD PW,PY PW = PY

6D 37 LD PW,PZ PW =Pz

6D 47 LD PX,PW PX = PW

6D 57 LD PX,PX PX =PX

6D 67 LD PX,PY PX =PY

6D 77 LD PX,PZ PX=PZ

6D 87 LD PY,PW PY = PW

6D 97 LD PY,PX PY = PX

6D A7 LD PY,PY PY = PY

6D B7 LD PY,PZ PY =PZ

6D C7 LD PZ,PW Pz = PW

6D D7 LD PZ,PX Pz =PX

6D E7 LD PZ,PY Pz =PY

6D F7 LD Pz,Pz PzZ=P7Z

Clocks 8-Bit Access Unla?li-gBrilted All?gsgd

Rabbit 4000 n/a n/a

Rabbit 5000 4 2

Flags ALTD IOI/ICE

] Z L/v c F SP ] D

Description

Loads pd (any of the 32-bit registers PW, PX, PY or PZ) with ps (any of PW, PX, PY or PZ).
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Load 4000, 5000
LD pd, ps+d
Opcode Instruction Operation
— LD pd,pstd pd=ps+d
6D 0C d LD PW,PW+d PW=PW +d
6D 1C d LD PW,PX+d PW=PX +d
6D 2C d LD PW,PY+d PW=PY +d
6D 3C d LD PW,PZ+d PW=PZ+d
6D 4C d LD PX,PW+d PX=PW +d
6D 5C d LD PX,PX+d PX=PX +d
6D 6C d LD PX,PY+d PX=PY +d
6D 7C d LD PX,PZ+d PX=PZ+d
6D 8C d LD PY,PW+d PY =PW +d
6D 9C d LD PY,PX+d PY =PX +d
6D AC d LD PY,PY+d PY =PY +d
6D BC d LD PY,PZ+d PY =PZ+d
6D CC d LD PZ,PW+d PZ=PW+d
6D DC d LD PZ,PX+d PZ=PX +d
6D EC d LD PZ,PY+d PZ=PY +d
6D FC d LD PZ,PZ+d PzZ=PZ+d
Clocks 8-Bit Access Unlaggg?ri]ted All?gsgd
Rabbit 4000 6 n/a n/a
Rabbit 5000 6 4 4
Flags ALTD I0I/IOE
S zZ L/V c F R SP S D
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Description

Loads pd (any of the 32-bit registers PW, PX, PY or PZ) with the sum of ps (any of PW, PX, PY or PZ)
and the 8-hit displacement d. These instructions cannot be used for general 32-bit arithmetic because the
addition depends on the upper two bytes of ps. If the upper two bytesare al 1's, then it is 16-bit addition.
The following example illustrates this point:

1d PW, OXFFFFFFFF
1d PW, PW+1 ;yields PW=0xFFFF0000

1d PW, Ox7FFFFFFF
1d PW,PwW+1 ;yields PW=0x80000000
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Load 4000, 5000

LD pd, ps+DE

Opcode Instruction Operation
— LD pd,pstDE pd=ps+DE
6D 06 LD PW,PW+DE PW =PW + DE
6D 16 LD PW,PX+DE PW =PX + DE
6D 26 LD PW,PY+DE PW =PY + DE
6D 36 LD PW,PZ+DE PW =PZ + DE
6D 46 LD PX,PW+DE PX =PW + DE
6D 56 LD PX,PX+DE PX =PX + DE
6D 66 LD PX,PY+DE PX =PY +DE
6D 76 LD PX,PZ+DE PX =PZ + DE
6D 86 LD PY,PW+DE PY =PW + DE
6D 96 LD PY,PX+DE PY =PX + DE
6D A6 LD PY,PY+DE PY =PY + DE
6D B6 LD PY,PZ+DE PY =PZ + DE
6D C6 LD PZ,PW+DE PZ =PW + DE
6D D6 LD PZ,PX+DE PZ =PX + DE
6D E6 LD PZ,PY+DE PZ=PY + DE
6D F6 LD PZ,PZ+DE PZ=PZ +DE
Clocks 8-Bit Access Unla?li-gB:ed AlI?gEIetd
Rabbit 4000 4 n/a n/a
Rabbit 5000 4 4 2
Flags ALTD IOI/IOE
s zZ L/V c F R SP s D
- - - - .
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Description

Loads pd (any of the 32-bit registers PW, PX, PY or PZ) with the sum of ps (any of PW, PX, PY or PZ)
and DE. These instructions cannot be used for general 32-bit arithmetic because the addition depends on
the upper two bytes of ps. If the upper two bytes are al ones, then it is 16-bit addition. The following
example illustrates this point:

1d PW, OXFFFFFFFF
1d PW, PW+DE ;yields PW=0xFFFF0000 if DE=1

1d PW, Ox7FFFFFFF
1d PW, PW+DE ;yields PW=0x80000000 if DE=1
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Load

4000, 5000

LD pd, ps+HL

Opcode Instruction Operation
— LD pd,pstHL pd=ps+HL
6D OE LD PW,PW+HL PW =PW + HL
6D 1E LD PW,PX+HL PW =PX + HL
6D 2E LD PW,PY+HL PW =PY +HL
6D 3E LD PW,PZ+HL PW =PZ + HL
6D 4E LD PX,PW+HL PX =PW + HL
6D 5E LD PX,PX+HL PX =PX + HL
6D 6E LD PX,PY+HL PX =PY +HL
6D 7E LD PX,PZ+HL PX =PZ + HL
6D 8E LD PY,PW+HL PY =PW + HL
6D 9E LD PY,PX+HL PY =PX + HL
6D AE LD PY,PY+HL PY =PY + HL
6D BE LD PY,PZ+HL PY =PZ + HL
6D CE LD PZ,PW+HL PZ =PW + HL
6D DE LD PZ,PX+HL PZ =PX + HL
6D EE LD PZ,PY+HL PZ =PY + HL
6D FE LD PZ,PZ+HL PZ=PZ +HL
Clocks 8-Bit Access Unla?li-gB:ed AlI?gEIetd
Rabbit 4000 n/a n/a
Rabbit 5000 4 2
Flags ALTD IOI/IOE
s zZ L/V c F R SP s D
- - - - .
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Description

Loads pd (any of the 32-bit registers PW, PX, PY or PZ) with the sum of ps (any of PW, PX, PY or PZ)
and HL. These instructions cannot be used for general 32-bit arithmetic because the addition depends on
the upper two bytes of ps. If the upper two bytes are al ones, then it is 16-bit addition. The following
example illustrates this point:

1d PW, OXFFFFFFFF
1d PW, PW+HL ;yields PW=0xFFFF0000 if HL=1

1d PW, Ox7FFFFFFF
1d PW, PW+HL ;yields PW=0x80000000 if HL=1
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Load

4000, 5000

LD pd, ps+IX

Opcode Instruction Operation

— LD pd,pstlX pd=ps +1X

6D 04 LD PW,PW+IX PW =PW +IX

6D 14 LD PW,PX+IX PW =PX +IX

6D 24 LD PW,PY+IX PW =PY +IX

6D 34 LD PW,PZ+IX PW=PZ +1X

6D 44 LD PX,PW+IX PX =PW + IX

6D 54 LD PX,PX+IX PX =PX + X

6D 64 LD PX,PY+IX PX =PY +1X

6D 74 LD PX,PZ+IX PX =PZ +1IX

6D 84 LD PY,PW+IX PY = PW + IX

6D 94 LD PY,PX+IX PY = PX + X

6D A4 LD PY,PY+IX PY =PY +1IX

6D B4 LD PY,PZ+IX PY =PZ +IX

6D C4 LD PZ,PW+IX PZ =PW +IX

6D D4 LD PZ,PX+IX PZ =PX +IX

6D E4 LD PZ,PY+IX PZ =PY +IX

6D F4 LD PZ,PZ+IX PZ=PZ +IX

Clocks 8-Bit Access Unla?li-gB:ed AlI?gEIetd
Rabbit 4000 4 n/a n/a
Rabbit 5000 4 4 2
Flags ALTD IOI/IOE
s zZ L/V c F R SP s D
- - - - .
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Description

Loads pd (any of the 32-bit registers PW, PX, PY or PZ) with the sum of ps (any of PW, PX, PY or PZ)
and I X. These instructions cannot be used for general 32-bit arithmetic because the addition depends on
the upper two bytes of ps. If the upper two bytes are al ones, then it is 16-bit addition. The following
example illustrates this point:

1d PW, OXFFFFFFFF
1d PW, PW+IX ;yields PW=0xFFFF0000 if IX=1

1d PW, Ox7FFFFFFF
1d PW, PW+IX ;yields PW=0x80000000 if IX=1

166 Rabbit Family of Microprocessors



Load 4000, 5000

LD pd,ps+IY

Opcode Instruction Operation
— LD pd,pstlY pd=ps +1Y
6D 05 LD PW,PW+IY PW=PW +1Y
6D 15 LD PW,PX+IY PW=PX +1Y
6D 25 LD PW,PY+IY PW =PY +1Y
6D 35 LD PW,PZ+lY PW=PZ+1Y
6D 45 LD PX,PW+lY PX =PW + 1Y
6D 55 LD PX,PX+lY PX =PX +1Y
6D 65 LD PX,PY+Y PX =PY +1Y
6D 75 LD PX,PZ+lY PX=PZ+IY
6D 85 LD PY,PW+IY PY =PW +1Y
6D 95 LD PY,PX+IY PY =PX +1Y
6D A5 LD PY,PY+IY PY =PY +1Y
6D B5 LD PY,PZHIY PY =PZ+1Y
6D C5 LD PZ,PW+lY PZ =PW +IX
6D D5 LD PZ,PX+lY PZ =PX +IX
6D E5 LD PZ,PY+Y PZ =PY +IX
6D F5 LD PZ,PZ+lY PZ=PZ +IX
Clocks 8-Bit Access Unla?li-gB:ed AlI?gEIetd
Rabbit 4000 n/a n/a
Rabbit 5000 4 2
Flags ALTD IOI/IOE
s zZ L/V c F R SP s D
- - - - .
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Description

Loads pd (any of the 32-bit registers PW, PX, PY or PZ) with the sum of ps (any of PW, PX, PY or PZ)
and Y. These instructions cannot be used for general 32-bit arithmetic because the addition depends on
the upper two bytes of ps. If the upper two bytes are al ones, then it is 16-bit addition. The following
example illustrates this point:

1d PW, OXFFFFFFFF
1d PW, PW+IY ;yields PW=0xFFFF0000 if IY=1

1d PW, Ox7FFFFFFF
1d PW,PW+IY ;yields PW=0x80000000 if IY=1
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Load

4000, 5000

LD pd, (HTR+HL)

Opcode Instruction Operation
— LD pd, =(HTR + HL)
pd,(HTR+HL) pd; = (HTR +HL +1)
pd, =(HTR+HL +2)
pd; =(HTR + HL +3)
ED 01 LD PW,(HTR+HL) PW, = (HTR+HL)
PW, =(HTR+HL +1)
PW, =(HTR+HL +2)
PW; = (HTR+HL + 3)
ED 11 LD PX,(HTR+HL) PXo = (HTR+HL)
PX; =(HTR+HL +1)
PX, =(HTR+HL +2)
PX; =(HTR+HL +3)
ED 21 LD PY,(HTR+HL) PY, =(HTR+HL)
PY, =(HTR+HL +1)
PY, =(HTR+HL +2)
PY; =(HTR+HL +3)
ED 31 LD PZ,(HTR+HL) PZ, =(HTR+HL)
Pz, =(HTR+HL +1)
PZ, =(HTR+HL +2)
Pz, =(HTR+HL +3)
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 14 n/a n/a
Rabbit 5000 15 15 13
Flags ALTD IOl/IOE
S Z L/V c F R SP S D
Description

Loads pd (any of the 32-bit registers PW, PX, PY or PZ) with the data whose addressis the sum of HTR

and HL.
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Load

4000, 5000

LD pd, (ps+d)

Opcode Instruction Operation
— LD pd,(ps+d) | pdy=(ps+d); pd;=(ps+d+1)
pd,=(ps+d+2); pd;=(ps+d+3

6D 08 d LD PW,(PW+d) PW,=(ps+d)
6D 18 d LD PW,(PX+d) PW,=(ps+d+1)
6D 28 d LD PW,(PY+d PW,=(ps+d+2)

{ ) PW,=(ps+d+3)
6D 38 d LD PW,(PZ+d)
6D 48 d LD PX,(PW+d) PX,=(ps+d)
6D 58 d LD PX,(PX+d) PX;=(ps+d+)
6D 68 d LD PX,(PY+ PX,=(ps+d+2)

(PY+d) PX;=(ps+d+3)
6D 78 d LD PX,(PZ+d)
6D 88 d LD PY,(PW+d) PY ,=(ps+d)
6D 98 d LD PY,(PX+d) PY =(ps+d+l)
6D A8 d LD PY,(PY+d PY =(ps+d+2)

3 ) PY ;=(ps+d+3)
6D B8 d LD PY,(PZ+d)
6D C8 d LD PZ,(PW+d) PZ,=(ps+d)
6D D8 d LD PZ,(PX+d) PZ,=(ps+d+1)
6D E8 d LD PZ,(PY+ PZ,=(pstd*2)

(PY+d) PZ,=(ps+d+3)
6D F8 d LD PZ,(PZ+d)

. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 15 n/a n/a
Rabbit 5000 16 15 14
Flags ALTD IOI/IOE
S Z L/V C F R SP S D
- - - - °
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Description

Loads pd (any of the 32-bit registers PW, PX, PY or PZ) with the data whose address is treated either asa
logical address that will be passed through the MM U for trandlation into a physical address or asa physical
address that does not need MMU trand ation.

If ps is OXFFFFxxxX, i.e., the upper 16 bits are all ones, it represents alogical address. Thisiscalled a
“long logical” address. Otherwise, it isa physical address with the low 20 bits or 24 bits being significant
(depending on the memory available).

The addressis computed as the sum of ps and the 8-bit displacement d.
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Load

4000, 5000

LD pd, (ps+HL)

Opcode Instruction Operation
— LD pd,(pst+HL) pd,=(ps+HL); pd;=(ps+HL+1)
pd,=(ps+HL+2); pd;=(ps+HL +3)
6D 0A LD PW,(PW+HL) PW,=(ps+HL )
6D 1A LD PW,(PX+HL) PW,=(ps+HL+1)
6D 2A LD PW,(PY+HL) PWo=(ps+HL+2)
PW,=(ps+HL+3)
6D 3A LD PW,(PZ+HL)
6D 4A LD PX,(PW+HL) PX ,=(ps+HL )
6D 5A LD PX,(PX+HL) PX,=(ps+HL+1)
6D 6A LD PX,(PY+HL) PX;=(ps+HL+2)
PX,=(ps+HL+3)
6D 7A LD PX,(PZ+HL)
6D 8A LD PY,(PW+HL) PY ,=(ps+HL)
6D 9A LD PY,(PX+HL) PY,=(ps+HL+1)
6DAA | LD PY,(PY+HL) PY,=(ps+HL+2)
PY,=(ps+HL+3)
6D BA LD PY,(PZ+HL)
6D CA LD PZ,(PW+HL) PZ,=(ps+HL)
6D DA LD PZ,(PX+HL) PZ,=(ps+HL+1)
6DEA | LD PZ,(PY+HL) PZ,=(ps+HL+2)
PZ,=(ps+HL+3)
6D FA LD PZ,(PZ+HL)
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 14 n/a n/a
Rabbit 5000 15 15 13
Flags ALTD IOI/IOE
S L/V C F R SP S D
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Description

Loads pd (any of the 32-hit registers PW, PX, PY or PZ) with the data whose addressis treated either asa
logical address that will be passed through the MM U for trandlation into a physical address or asa physical
address that does not need MMU trand ation.

If ps is OXFFFFxxxX, i.e., the upper 16 bits are all ones, it represents alogical address. Thisiscalled a
“long logical” address. Otherwise, it isa physical address with the low 20 bits or 24 bits being significant
(depending on the memory available).

The addressis computed as the sum of psand HL. HL is considered sign extended to 24 hits.
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Load 4000, 5000
LD pd, (SP+n)
Opcode Instruction Operation
— LD pd,(SP+n) pd,=(SP+n)
pd;=(SP+n+1)
pd,=(SP+n+2)
pd;=(SP+n+3)
ED 04 n LD PW,(SP+n) PW ,=(SP+n)
PW,=(SP+n+1)
PW,=(SP+n+2)
PW,=(SP+n+3)
ED 14 n LD PX,(SP+n) PX,=(SP+n)
PX,=(SP+n+1)
PX,=(SP+n+2)
PX;=(SP+n+3)
ED 24 n LD PY,(SP+n) PY ,=(SP+n)
PY ;=(SP+n+1)
PY ,=(SP+n+2)
PY ;=(SP+n+3)
ED 34 n LD PZ,(SP+n) PZ,=(SP+n)
PZ,=(SP+n+1)
PZ,=(SP+n+2)
PZ,=(SP+n+3)
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 15 n/a n/a
Rabbit 5000 16 15 14
Flags ALTD IOl/IOE
S Z L/V c F R SP S D
Description

Loads pd (any of the 32-bit registers PW, PX, PY or PZ) with the 32 bits of datawhose address is the sum
of SP and the 8-bit unsigned constant n.
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Load

4000, 5000

LD rr, (ps+d)

Opcode Instruction Operation
— LD rr(pst+d) M yow = (PSHd); ITyign =(PStd+1)
6D 00 d LD BC,(PW+d) C = (PW+d); B = (PW+d+1)
6D 10 d LD BC,(PX+d) C = (PX+d); B = (PX+d+1)
6D 20 d LD BC,(PY+d) C=(PY+d); B =(PY+d+1)
6D 30 d LD BC,(PZ+d) C=(PZ+d); B = (PZ+d+1)
6D 40 d LD DE,(PW+d) E = (PW+d); D = (PW+d+1)
6D 50 d LD DE,(PX+d) E = (PX+d); D = (PX+d+1)
6D 60 d LD DE,(PY+d) E = (PY+d); D = (PY+d+1)
6D 70 d LD DE,(PZ+d) E = (PZ+d); D = (PZ+d+1)
6D 80 d LD IX,(PW+d) IX1 0w =(PW+d); IXp; gh=(PW+d+1)
6D 90 d LD IX,(PX+d) IX1 6w =(PX+d); IXp; gn=(PX+d+1)
6D A0 d LD IX,(PY+d) IX16w=(PY+d); IXp; gn=(PY +d+1)
6D BO d LD IX,(PZ+d) IX1 0w=(PZ+d); IXy; gn=(PZ+d+1)
6D CO d LD IY,(PW+d) 1Y 1 5, =(PW+A); 1Y 3 gn=(PW+d+1)
6D DO d LD 1Y,(PX+d) 1Y 1 0, =(PX+d); 1Y 3 gn=(PX+d+1)
6D EO d LD 1Y,(PY+d) 1Y 1 0 =(PY+a); 1Y 3 gn=(PY +d+1)
6D FO d LD 1Y,(PZ+d) 1Y 1 0, =(PZ+d); 1Y 3 gn=(PZ+d+1)
Clocks 8-Bit Access Unlaﬁ;g?ri]ted AlI?gSgd
Rabbit 4000 1 n/a n/a
Rabbit 5000 12 1 10
Flags ALTD I0I/IOE
s zZ L/V c F R SP s D
- - - - .
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Description

Loadsrr (any of the 16-hit registers BC, DE, IX or 1Y) with the data whose address is treated either asa
logical address that will be passed through the MMU for translation into a physical address or asa physical
address that does not need MMU trandation. If ps is OXFFFFxxxX, i.e., the upper 16 bits are all ones, it
represents alogica address. Thisiscalled a“long logical” address. Otherwise, it isaphysical address with
the low 20 bits or 24 bits being significant (depending on the memory available).

The addressis computed as the sum of ps (one of the 32-bit registers PW, PX, PY or PZ) and the 8-hit
signed displacement d.

Theinstructions “LD IX,(ps+d)” and “LD 1Y ,(pst+d)” are not affected by ALTD.
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Load 4000, 5000
LD rr, (ps+HL)
Opcode Instruction Operation
— LD rr(pstHL) | rryo,= (pstd); rry;gn =(pstd+1)
6D 02 LD BC,(PW+HL) C = (PW+HL); B = (PW+HL+1)
6D 12 LD BC,(PX+HL) C = (PX+HL); B = (PX+HL+1)
6D 22 LD BC,(PY +HL) C = (PY+HL); B = (PY+HL+1)
6D 32 LD BC,(PZ+HL) C = (PZ+HL); B = (PZ+HL+1)
6D 42 LD DE,(PW+HL) E = (PW+HL); D = (PW+HL+1)
6D 52 LD DE,(PX+HL) E = (PX+HL); D = (PX+HL+1)
6D 62 LD DE,(PY+HL) E = (PY+HL); D = (PY+HL+1)
6D 72 LD DE,(PZ+HL) E = (PZ+HL); D = (PZ+HL+1)
6D 82 LD IX,(PW+HL) X1 0y =(PWHHL); 1X ;5 gn=(PW+HL+1)
6D 92 LD IX,(PX+HL) IX 1 0w =(PX+HL); IXp 5 gn=(PX+HL+1)
6D A2 LD IX,(PY+HL) X1 0 =(PY+HL); [Xp; gn=(PY+HL+1)
6D B2 LD IX,(PZ+HL) IX 1 0w=(PZH+HL); IXy 5 gn=(PZ+HL+1)
6D C2 LD IY,(PW+HL) 1Y 1 0 =(PWHHL); 1Y 5 g =(PW+HL+1)
6D D2 LD IY,(PX+HL) 1Y 1w =(PX+HL); 1Y 15 o =(PX+HL+1)
6D E2 LD IY,(PY +HL) 1Y 10w =(PY+HL); 1Y 5 o, =(PY +HL+1)
6D F2 LD IY,(PZ+HL) 1Y 1 0 =(PZ+HL); 1Y o =(PZ+HL+1)
Clocks 8-Bit Access Unla(lt\:;gBLted Allf;gsletd
Rabbit 4000 10 n/a n/a
Rabbit 5000 11 11 9
Flags ALTD |OI/IOE
s zZ L/V c F R SP s D
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Description

Loadsrr (one of the 16-hit registers BC, DE, IX or 1Y) with the data whose address is treated either asa
logical address that will be passed through the MMU for translation into a physical address or asa physical
address that does not need MMU trand ation.

If ps is OXFFFFxxxX, i.e., the upper 16 bits are all ones, it represents alogical address. Thisiscalled a
“long logical” address. Otherwise, it isa physical address with the low 20 bits or 24 bits being significant
(depending on the memory available).

The addressis computed as the sum of ps (one of the 32-bit registers PW, PX, PY or PZ) and HL.
Theinstructions “LD IX,(ps+d)” and “LD 1Y ,(pst+d)” are not affected by ALTD.
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Load

2000, 3000, 3000A

LD r,g
Opcode Instruction Operation
rg |A B C D E H L LD rg r=g
A T 78 79 A 7B 7C 7D
B 47 40 41 42 43 44 45
C 4F 48 49 4A 4B 4C 4D
D 57 50 51 52 53 54 55
E 5F 58 59 5A 5B 5C 5D
H 67 60 61 62 63 64 65
L 6F 68 69 6A 6B 6C 6D
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000 2 n/a n/a
Flags ALTD IOI/IOE
S Z L/V c F R SP S D
- - - - °
Description

Loadsr (any of theregisters A, B, C, D, E, H, or L) with g (any of theregisters A, B, C, D, E, H, or L).
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Load 4000, 5000

LD r,g

Opcode Instruction Operation
rg |A B C D E H L LD rg r=g

A 7F 7F 7F 7F TF TF 7F
7F 78 79 A 7B 7C 7D

B 7F 7F 7F 7F TF TF TF
47 40 41 42 43 44 45

C 7F 7F 7F 7F TF TF TF
4F 48 49 4A 4B 4C 4D

D 7F 7F 7F 7F TF TF 7F
57 50 51 52 53 54 55

E 7F 7F 7F 7F sga | 7F TF
5F 58 59 5A 5C 5D

H |(7f7 |77 |7F |(7TF | 7F | TF | TF
67 |60 |61 |62 |63 |64 | 65

L 7F 7F 7F 7F 7F 7F 7F
6F 68 69 6A 6B 6C 6D

a. Thisisactually the IDET instruction, unless preceded by the ALTD prefix, in which
casetheinstructionis“LD E',E”

. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned

Rabbit 4000 4 n/a n/a
Rabbit 5000 4 4 2
Flags ALTD IOI/IOE

S Z L/V c F R SP S D

- - - - °

Description

Loadsr (any of theregisters A, B, C, D, E, H, or L) with g (any of theregisters A, B, C, D, E, H, or L).
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Load 2000, 3000, 4000, 5000
LD r,n
Opcode Instruction Operation
—_— LD r,n r=n
3En LD A,n A=n
06n LD B,n B=n
OEn LD Cn C=n
16n LD D,n D=n
1En LD E,n E=n
26n LD H,n H=n
2En LD L,n L=n
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 n/a n/a
Rabbit 5000 4 2
Flags ALTD IOl/IOE
S Z L/V c F R SP S D
Description

Loadsr (any of theregisters A, B, C, D, E, H, or L) with the 8-bit constant n.
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Load 2000, 3000, 4000, 5000

LD r, (HL)
Opcode Instruction Operation
e LD r, (HL) r = (HL)
7E LD A,(HL) A =(HL)
46 LD B,(HL) B = (HL)
4E LD C,(HL) C=(HL)
56 LD D,(HL) D =(HL)
5E LD E,(HL) E=(HL)
66 LD H,(HL) H=(HL)
6E LD L,(HL) L =(HL)
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 5 n/a n/a
Rabbit 5000 5 5 5
Flags ALTD IOl/IOE
S Z L/V c F R SP S D
Description

Loadsr (any of theregisters A, B, C, D, E, H, or L) with the data whose addressis the datain HL.
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Load

2000, 3000, 4000, 5000

LD r, (IX+d)
LD r, (IY+d)

Opcode Instruction Operation
E— LD r, (IX+d) r = (IX + d)
DD 7E d LD A,(IX+d) A=(X+d)
DD 46 d LD B,(IX+d) B=(X+d)
DD 4E d LD C,(IX+d) C=(X+4d)
DD 56 d LD D,(IX+d) D=(IX+d)
DD 5E d LD E,(IX+d) E=(X+d)
DD 66 d LD H,(IX+d) H=(X+d)
DD 6E d LD L,(IX+d) L=(X+d)
— LD r, (IY+d) r = (IY + d)
FD7E d LD A,(IY+d) A=(Y +d)
FD 46 d LD B,(IY+d) B=(Y +d)
FD 4E d LD C,(IY+d) C=(Y+d
FD 56 d LD D,(1Y+d) D=(Y +d)
FD 5E d LD E,(1Y+d) E=(Y +d)
FD 66 d LD H,(I'Y+d) H=(Y +d)
FD 6E d LD L,(1Y+d) L=(Y +d)
Clocks 8-Bit Access Unlaﬁi-gBLted All?gsletd
Rabbit 2000/3000/4000 9 n/a n/a
Rabbit 5000 10 9 8
Flags ALTD IOI/IOE
S zZ L/V c F R SP S D
Description

Loadsr (any of theregisters A, B, C, D, E, H, or L) with the datawhose addressis.

the sum of 1X and athe 8-bit signed displacement d, or
thesumof IY and d
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Load

2000, 3000, 4000, 5000

LD SP,HL
Opcode Instruction Operation
F9 LD SPHL SP=HL
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 2 n/a n/a
Rabbit 5000 2 2 2
Flags ALTD IOl/IOE
S Z L/V c F SP S D
Description
Loads SP with HL.

These are chained-atomic instructions, meaning that an interrupt cannot take place between one of these
instructions and the instruction following it.
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Load

2000, 3000, 4000, 5000

LD SP,IX
LD SP,IY
Opcode Instruction Operation
DD F9 LD SPIX SP=1IX
FD F9 LD SPIY SP=1Y
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 n/a n/a
Rabbit 5000 4 4 2
Flags ALTD IOl/IOE
S Z L/V c F SP S D
Description

Loads SPwith IX or Y.

These are chained-atomic instructions, meaning that an interrupt cannot take place between one of these
instructions and the instruction following it.
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Load 2000, 3000, 4000, 5000

LD XPC,A
Opcode Instruction Operation
ED 67 LD XPCA XPC=A
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 4 n/a n/a
Rabbit 5000 4 4 2
Flags ALTD IOl/IOE
S Z L/V c F R SP S D
Description
Loads XPC with A.

Thisis a chained-atomic instruction, meaning that an interrupt cannot take place between thisinstruction
and the ingtruction following it.
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4000, 5000

LD LXPC,HL

Opcode Instruction Operation
97 LD LXPC,HL LXPC,,, =L
LXPChigh =H
. 16-Bit 16-Bit

Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 2 n/a n/a
Rabbit 5000 2 2 2
Flags ALTD IOI/IOE

S Z L/V c F SP S D
Description

Loads the 12-bit LXPC with HL. The most significant 4 bits of HL are ignored.

Thisis a chained-atomic instruction, meaning that an interrupt cannot take place between this instruction

and the ingtruction following it.
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Load

2000, 3000, 4000, 5000

LD (BC),A
LD (DE),A
Opcode Instruction Operation
02 LD (BC),A (BC)=A
12 LD (DE),A (DE)=A
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 7 n/a n/a
Rabbit 5000 7 7 7
Flags ALTD IOI/ICE
S Z L/vV c F R SP S D
- - - - °
Description

L oads the memory location whose address is BC or DE with A.
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Load

2000, 3000, 4000, 5000

LD (HL),n
Opcode Instruction Operation
36n LD (HL),n (HL)=n
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 7 n/a n/a
Rabbit 5000 7 7 6
Flags ALTD I0I/IOE
S Z L/V c F SP S D
- - - [ ]
Description

L oads the memory location whose address is HL with the 8-bit constant n.
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Load 2000, 3000, 4000, 5000

LD (HL),r
Opcode Instruction Operation
—_— LD (HL),r (HL) =r
77 LD (HL),A (HL)=A
70 LD (HL),B (HL)=B
71 LD (HL),C (HL)=C
72 LD (HL),D (HL)=D
73 LD (HL),E (HL) =E
74 LD (HL)H (HL)=H
75 LD (HL),L (HL) =L
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 6 n/a n/a
Rabbit 5000 6 6 6
Flags ALTD IOl/IOE
S Z L/V c F R SP S D
Description

L oads the memory location whose addressisin HL, with r (any of theregistersA, B, C, D, E, H, or L).
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Load 4000, 5000
LD (HL),BCDE
Opcode Instruction Operation
DD 1B LD (HL),BCDE (HL) =E
(HL+1)=D
(HL+2)=C
(HL+3)=B
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 18 n/a n/a
Rabbit 5000 18 18 16
Flags ALTD I0I/IOE
] zZ L/V c F Sp ] D
- - - - °
Description
L oads the memory location whose addressisin HL with BCDE.
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Load 4000, 5000

LD (HL),JKHL

Opcode Instruction Operation
FD 1B LD (HL),JKHL (HL) =L
(HL+1)=H
(HL +2) =Koy
(HL +3) = Khigh

. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 18 n/a n/a
Rabbit 5000 18 18 16
Flags ALTD IOl/IOE
S Z L/V c F R SP S D
- - - - o
Description

L oads the memory location whose addressisin HL with JKHL.
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Load

2000, 3000, 4000, 5000

LD (HL+d) , HL

Opcode Instruction Operation
DD F4d LD (HL+d),HL (HL+d)=L
(HL+d+1)=H
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 13 n/a n/a
Rabbit 5000 14 13 12
Flags ALTD IOl/IOE
S Z L/V c F SP S D
- - - - °
Description

L oads the memory location whose address is the sum of HL and the 8-bit signed displacement d with HL.
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Load

2000, 3000, 4000, 5000

LD (IX+d),HL

Opcode Instruction Operation
F4d LD (IX+d),HL (IX+d)=L
(IX+d+1)=H
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 11 n/a n/a
Rabbit 5000 12 12 11
Flags ALTD IOl/IOE
S Z L/V c F SP S D
Description

L oads the memory location whose address is the sum of 1X and the 8-bit signed displacement d with HL.
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Load

2000, 3000, 4000, 5000

LD (IX+d),n

Opcode Instruction Operation
DD 36dn LD (IX+d),n (IX+d)=n
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 11 n/a n/a
Rabbit 5000 12 10 8
Flags ALTD IOl/IOE
S Z L/V c F SP S D
- - - - °
Description

L oads the memory location whose address is the sum of 1X and the 8-bit signed displacement d with the 8-

bit constant n.
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Load

2000, 3000, 4000, 5000

LD (IX+d),r

Opcode Instruction Operation
—_— LD (IX+d),r (IX+d)=r
DD 77d LD (IX+d),A (IX+d)=A
DD 70d LD (IX+d),B (IX+d)=B
DD 71d LD (IX+d),C (IX+d)y=C
DD 72d LD (IX+d),D (IX+d)y=D
DD 73d LD (IX+d),E (IX+d)=E
DD 74d LD (IX+d),H (IX+d)y=H
DD 75d LD (IX+d),L (IX+d)=L

Clocks 8-Bit Access Unlaﬁi-g?rilted All?gsgd

Rabbit 2000/3000/4000 10 n/a n/a
Rabbit 5000 11 9 9
Flags ALTD IOI/ICE

S zZ L/V c F R SP S D

Description

L oads the memory location whose address is the sum of 1X and the 8-bit signed displacement d with r (any
of theregistersA, B, C, D, E, H, or L).
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Load

4000, 5000

LD (IX+d), BCDE
LD (IX+d),JKHL

Opcode Instruction Operation
DD CFd LD (IX+d),BCDE (IX+d)=E
(IX+d+1)=D
(IX+d+2)=C
(IX+d+3)=B
FD CFd LD (IX+d),JKHL (IX+d)=L
(IX+d+1)=H
(IX+d+2) =Koy,
(IX+d+3) = Khign
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 19 n/a n/a
Rabbit 5000 20 19 18
Flags ALTD IOl/IOE
S Z L/V c F R SP S D
- - - - °
Description

L oads the memory location whose address is the sum of 1X and the 8-hit signed displacement d with

BCDE or JKHL.
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Load 4000, 5000

LD (IY+d), BCDE
LD (IY+d),JKHL

Opcode Instruction Operation

DDDFd | LD (IY+d),BCDE | (IY +d)=E

(Y +d+1)=D

(Y +d+2)=C

(Y +d+3)=B

FD DF d LD (IY+d),JKHL (Y +d)=L

(Y +d+1)=H

(Y +d+2) =K,
(Y +d+3) = Ky g

. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 19 n/a n/a
Rabbit 5000 20 19 18
Flags ALTD IOI/IOE
S Z L/V c F R SP S D
- - - - °
Description

L oads the memory location whose address is the sum of 1Y and the 8-bit signed displacement d with
BCDE or JKHL.
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Load

2000, 3000, 4000, 5000

LD (IY+d), HL

Opcode Instruction Operation
FD F4 d LD (IY+d),HL (Iy+d)=L
(Iy+d+1)=H
. 16-Bit 16-Bit

Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 13 n/a n/a
Rabbit 5000 14 13 12
Flags ALTD IOl/IOE

S Z L/v c F SP S D
Description

L oads the memory location whose address is the sum of 1Y and the 8-bit signed displacement d with HL.
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Load

2000, 3000, 4000, 5000

LD (IY+d),n

Opcode Instruction Operation
FD36dn LD (IY+d),n (IY +d)=n
: 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 1 n/a n/a
Rabbit 5000 12 10 8
Flags ALTD |OI/IOE
S Z L/Vv Cc F SP S D
- - - - °
Description
L oads the memory location whose address is the sum of 1Y and the 8-bit signed displacement d with the 8-
bit constant n.
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Load

2000, 3000, 4000, 5000

LD (IY+d),r

Opcode Instruction Operation
— LD (IY+d),r (IY + d) = r
FD77d LD (IY+d),A (1Y +d)=A
FD70d LD (IY+d),B (1Y+d=8B
FD71d LD (IY+d),C (Iy +d)=C
FD72d LD (IY+d),D (Y +d)=D
FD 73 d LD (IY+d),E (1Y +d)=E
FD 74 d LD (IY+d)H (Y +d)=H
FD75d LD (IY+d),L (1Y +d)=L
Clocks 8-Bit Access Unla?li-gBrilted AlI?gEgd

Rabbit 2000/3000/4000 10 n/a n/a
Rabbit 5000 11 9 8
Flags ALTD IOI/ICE

S zZ L/V c F R SP S D

- - - - .

Description

L oads the memory location whose address is the sum of 1Y and the 8-bit signed displacement d with r (any
of theregistersA, B, C, D, E, H, or L).
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Load 2000, 3000, 4000, 5000
LD (mn),A

Opcode Instruction Operation
32n m LD (mn),A (mn) =A
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned

Rabbit 2000/3000/4000 10 n/a n/a
Rabbit 5000 10 8 8
Flags ALTD IOI/IOE

S Z L/V c F R SP S D

- - - - °

Description

L oads the memory location whose address is mn with A.
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Load

2000, 3000, 4000, 5000

LD (mn) ,HL

Opcode Instruction Operation
22n m LD (mn),HL (mn)=L;(m+1)=H
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned

Rabbit 2000/3000/4000 13 n/a n/a
Rabbit 5000 13 11 11
Flags ALTD I0I/IOE

S Z L/V c F SP S D

Description

L oads the memory location whose address is mn with HL.

There are two opcodes for “Id (mn),HL” instruction. The assembler generates the shorter one (22 n m).
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Load

2000, 3000, 4000, 5000

LD (mn),IX
LD (mn),IY

Opcode Instruction Operation
DD22n m LD (mn),IX (Mn) = Xjon; (MN+ 1) = 1Xy54n
FD22n m LD (mn),lY (Mn) = 1Yo (MN+ 1) =1Yp54n
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 15 n/a n/a
Rabbit 5000 15 13 11
Flags ALTD I0I/IOE
s Z L/V c F SP s D
- - - - °
Description

L oads the memory location whose addressis mn with I X or Y.
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Load

2000, 3000, 4000, 5000

LD (mn), ss

Opcode Instruction Operation
— LD (mn),ss (mn) = SSi.yi
(mn + 1) = SSyign
ED43n m LD (mn),BC (mn)=C; (mn+1)=B
ED53n m LD (mn),DE (mn)=E, (mn+1)=D
ED 63 n m LD (mn),HL (mn)=L;(mn+1)=H
ED73n m LD (mn),SP (mn) = SPy o; (mn + 1) = SPy; oy,
. 16-Bit 16-Bit

Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 15 n/a n/a
Rabbit 5000 15 13 11
Flags ALTD IOI/ICE

s Z L/V c F R SP s D
Description

L oads the memory location whose address is mn with ss (any of the registers BC, DE, HL or SP).

There are two opcodes for “Id (mn),HL” instruction. The assembler generates the shorter one (22 n m).
See theingtruction LD (mn),HL on the previous page.
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Load 4000, 5000

LD (mn),BCDE
LD (mn) , JKHL

Opcode Instruction Operation

83nm LD (mn),BCDE (mn) =E

(mn+1)=D
(mn+2)=C
(mn+3)=B

84n m LD (mn),JKHL (mn) =L
(mn+1)=H

(mn +2) = Ky,
(mn+3) = JKhigh

. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 19 n/a n/a
Rabbit 5000 19 17 17
Flags ALTD IOI/IOE
S Z L/V c F R SP S D
- - - - o
Description

L oads the memory location whose address is mn with BCDE or JKHL.
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Load

4000, 5000

LD (mn),JdK

Opcode Instruction Operation

89n m LD (mn),JK (mn) = XK
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned

Rabbit 4000 13 n/a n/a
Rabbit 5000 13 11 11
Flags ALTD I0I/IOE

S Z L/V c F R SP S D

Description

L oads the memory location whose address is mn with JK.
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Load

4000, 5000

LD (pd+BC),HL

Opcode Instruction Operation
— LD (pd+BC),HL (pd +BC) =L
(pd+BC+1)=H
ED 07 LD (PW+BC),HL (PW+BC)=L
(PW+BC+1)=H
ED 17 LD (PX+BC),HL (PX+BC)=L
(PX+BC+1)=H
ED 27 LD (PY+BC),HL (PY +BC)=L
(PY +BC+1)=H
ED 37 LD (PZ+BC),HL (Pz+BC)=L
(Pz+BC+1)=H
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 12 n/a n/a
Rabbit 5000 13 13 11
Flags ALTD IOl/IOE
S Z L/V c F SP S D
Description

L oads the memory location whose address is computed as the sum of pd and BC with HL.

The addressistreated either asalogical address that will be passed through the MMU for trandation into a
physical address or as a physical address that does not need MMU trandlation.

If pd is OXFFFFxxxX, i.e., the upper 16 bits are all ones, it represents alogical address. Thisiscalled a
“long logical” address. Otherwise, it isa physical address with the low 20 bits or 24 bits being significant
(depending on the memory available).
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Load

4000, 5000

LD (pd+d) ,A

Opcode Instruction Operation
— LD (pd+d),A (pd+d)=A
8E d LD (PW+d),A (PW+d)=A
9E d LD (PX+d),A (PX+d)=A
AEd LD (PY+d),A (PY +d)=A
BE d LD (PZ+d),A (PZ+d)=A

Clocks 8-Bit Access Unlaﬁi-g?ri]ted All?gsgd

Rabbit 4000 8 n/a n/a
Rabbit 5000 9 9 8
Flags ALTD IOI/ICE

s L/V c F R SP s D

Description

L oads the memory location whose addressis computed as the sum of pd and the 8-bit signed displacement

dwith A.

The addressistreated either asalogical address that will be passed through the MMU for trandation into a

physical address or as a physical address that does not need MMU trandlation.

If pd is OXFFFFxxxX, i.e., the upper 16 bits are all ones, it represents alogical address. Thisiscalled a
“long logical” address. Otherwise, it isa physical address with the low 20 bits or 24 bits being significant

(depending on the memory available).
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Load

4000, 5000

LD (pd+d),BCDE

Opcode Instruction Operation
— LD (pd+d),BCDE (pd+d) = E; (pd+d+1) =D
(pd+d+2) = C; (pd+d+3) =B
DD OF d LD (PW+d),BCDE ((PW+d) =E; (PW+d+1)=D
(PW+d+2) = C; (PW+d+3) =B
DD 1F d LD (PX+d),BCDE ((PX+d) = E; (PX+d+1) =D
(PX+d+2) = C; (PX+d+3) =B
DD 2F a LD (PY+d),BCDE ((PY+d) =E; (PY+d+1) =D
(PY+d+2) =C; (PY+d+3) =B
DD 3F d LD (PZ+d),BCDE ((PZ+d) = E; (PZ+d+1) =D
(PZ+d+2) =C; (PZ+d+3) =B
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 19 n/a n/a
Rabbit 5000 20 19 18
Flags ALTD IOl/IOE
S Z L/V c F SP S D
Description

L oads the memory location whose addressis computed as the sum of pd and the 8-bit signed displacement

d with BCDE.

The addressistreated either asalogical address that will be passed through the MMU for trandation into a

physical address or as a physical address that does not need MMU trandlation.

If pd is OXFFFFxxxX, i.e., the upper 16 bits are all ones, it represents alogical address. Thisiscalled a
“long logical” address. Otherwise, it isa physical address with the low 20 bits or 24 bits being significant
(depending on the memory available).
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Load 4000, 5000

LD (pd+d) ,HL

Opcode Instruction Operation
— LD (pd+d),HL (pd+d) =L
(pd+d+1)=H
86 d LD (PW+d),HL (PW+d)=L
(PW+d+1)=H
96 d LD (PX+d),HL (PX+d)=L
(PX+d+1)=H
A6 d LD (PY+d),HL (PY+d) =L
(PY +d+1)=H
B6 d LD (PZ+d),HL (Pz+d)=L
(Pz+d+1)=H
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 11 n/a n/a
Rabbit 5000 12 12 11
Flags ALTD IOl/IOE
S Z L/V c F R SP S D
Description

L oads the memory location whose addressis computed as the sum of pd and the 8-bit signed displacement
dwith HL.

The addressistreated either asalogical address that will be passed through the MMU for trandation into a
physical address or as a physical address that does not need MMU trandlation.

If pd is OXFFFFxxxX, i.e., the upper 16 bits are all ones, it represents alogical address. Thisiscalled a
“long logical” address. Otherwise, it isa physical address with the low 20 bits or 24 bits being significant
(depending on the memory available).
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Load

4000, 5000

LD (pd+d) , JKHL

Opcode Instruction Operation
— LD (pd+d),JKHL (pd +d)=L
(pd +d +1)=H
(pd +d + 2) = ‘JKlow
(pd +d +3)=JIKyign
FD OF d LD (PwW+d),JKHL (PW+d) =L; (PW+d+1) =H
(PW+d+2) = K1,
(PW+d+3) = Khigh
FD 1F LD (PX+d),JKHL (PX+d) =L; (PX+d+1) =H
(PX+d+2) = K oy
(PX+d+3) = Khigh
FD 2F d LD (PY+d),JKHL (PY+d) =L; (PY+d+1) =H
(PY+d+2) = K oy
(PY+d+3) = Khigh
FD 3F d LD (PZ+d),JKHL (PZ+d) =L; (PZ+d+1) =H
(PZ+d+2) = Koy
(PZ+d+3) = ‘]Khigh
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 19 n/a n/a
Rabbit 5000 20 19 18
Flags ALTD IOl/IOE
S L/V c F R SP S D
Description

L oads the memory location whose addressis computed as the sum of pd and the 8-bit signed displacement

d with JKHL.

The addressistreated either asalogical address that will be passed through the MMU for trandation into a
physical address or as a physical address that does not need MMU tranglation. If pd is OXFFFFxxxX, i.e.,
the upper 16 bitsare al ones, it represents alogical address. Thisiscalled a“long logica” address. Other-
wise, it isaphysical address with the low 20 bits or 24 bits being significant (depending on the memory

available).
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Load

4000, 5000

LD (pd+d),ps

Opcode Instruction Operation
— LD (pd+d),ps (pd+d)=ps,; (pd+d+1)=ps,
(pd+d+2)=ps,; (pd+d+3)=ps,
6D 09 d LD (PW+d),PW (pd+d)=PW ,; (pd+d+1)=PW,
6D 19 d LD (PX+d),PW (pd+d+2)=PW,; (pd+d+3)=PW,
6D 29 d LD (PY+d),PW
6D 39 d LD (PZ+d),PW
6D 49 d LD (PW+d),PX (pd+d)=PX; (pd+dL+1)=PX
6D 59 d LD (PX+d),PX (pd+d+2)=PX; (pd+d+3)=PX
6D 69 d LD (PY+d),PX
6D 79 d LD (PZ+d),PX
6D 89 d LD (PW+d),PY (pd+d)=PY ,; (pd+d+1)=PY ,
6D 99 d LD (PX+d),PY (pd+d+2)=PY ,; (pd+d+3)=PY ,
6D A9 d LD (PY+d),PY
6D B9 d LD (PZ+d),PY
6D C9 d LD (PW+d),PZ (pd+d)=PZ; (pd+d+1)=PZ,
6D D9 d LD (PX+d),PZ (pd+d+2)=PZ,; (pd+d+3)=PZ,
6D E9 d LD (PY+d),PZ
6D F9 d LD (PZ+d),Pz
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 19 n/a n/a
Rabbit 5000 20 19 18
Flags ALTD IOl/IOE
S Z L/V c F SP S D
Description

L oads the memory location whose addressis computed as the sum of pd and the 8-bit signed displacement

d with ps.

The addressistreated either asalogical address that will be passed through the MMU for trandation into a
physical address or as a physical address that does not need MMU trangdlation. If pd is OXFFFFxxxX, i.e.,
the upper 16 bitsare all ones, it represents alogical address. Thisiscalled a“long logical” address. Other-
wise, it isaphysical address with the low 20 bits or 24 bits being significant (depending on the memory

available).
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Load

4000, 5000

LD (pd+d),rr

Opcode Instruction Operation
— LD (pd+d),rr (pd+d) =rrl; (pd+d+1) =rrh
6D 01 d LD (PW+d),BC (PW+d) = C; (PW+d+1) =B
6D 11 d LD (PX+d),BC (PX+d) =C; (PX+d+1)=B
6D 21 d LD (PY+d),BC (PY+d) =C; (PY+d+1)=B
6D 31 d LD (Pz+d),BC (PZ+d) =C; (PZ+d+1) =B
6D 41 d LD (PW+d),DE (PW+d) = E; (PW+d+1) =D
6D 51 d LD (PX+d),DE (PX+d) = E; (PX+d+1) =D
6D 61 d LD (PY+d),DE (PY+d) =E; (PY+d+1) =D
6D 71 d LD (Pz+d),DE (PZ+d) =E; (PZ+d+1)=D
6D 81 d LD (PW+d),IX (PW+A)=IX1 oy; (PW+A+D)=IXp ;5 gp
6D 91 d LD (PX+d),IX (PX+A)=IX1 oy; (PX+A+1)=IX} 5 g
6D Ald LD (PY+d),IX (PY+A)=IX1 oy (PY+A+1)=IX 5 g
6D Bl d LD (PZ+d),IX (PZ+A)=IX1 oy (PZ+A+1)=1X} i g
6D Cld LD (PW+d),lY (PW+A)=1Y 1 oys (PWHA+D)=1Y 5 91
6D D1d LD (PX+d),lY (PX+A)=1Y 1 oys (PX+A+1)=1Y 5 gn
6D E1 d LD (PY+d),lY (PY+A)=1Y 1oy (PY+A+D)=1Y 5 gp
6D F1d LD (PZ+d),lY (PZ+A)=1Y 1 oy (PZHA+D)=1Y 5 gn

Clocks 8-Bit Access Unlaeli-gB:ed AlI?gEIetd

Rabbit 4000 13 n/a n/a
Rabbit 5000 14 13 12
Flags ALTD IOI/ICE

S zZ L/V c F R SP S D
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Description
L oads the memory location whose addressis computed as the sum of pd and the 8-bit signed displacement
d with rr (any of the 16-bit registers BC, DE, IX or 1Y).

The addressistreated either asalogical address that will be passed through the MMU for trandation into a
physical address or as a physical address that does not need MMU trandlation.

If pd is OXFFFFxxxX, i.e., the upper 16 bits are all ones, it represents alogical address. Thisiscalled a
“long logical” address. Otherwise, it is aphysical address with the low 20 bits or 24 bits being significant
(depending on the memory available).
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Load

4000, 5000

LD (pd+HL),A

Opcode Instruction Operation
— LD (pd+HL),A (pd +HL)=A
8C LD (PW+HL),A (PW+HL)=A
9C LD (PX+HL),A (PX+HL)=A
AC LD (PY+HL),A (PY +HL)=A
BC LD (PZ+HL),A (PZ+HL)=A
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 7 n/a n/a
Rabbit 5000 8 8
Flags ALTD IOl/IOE
S L/V c F R SP S D
Description

L oads the memory location whose address is computed as the sum of pd and HL with A. HL is considered
sign extended to 24 bhits.

The addressistreated either asalogical addressthat will be passed through the MMU for trandation into a
physical address or as a physical address that does not need MMU trandlation.

If pd is OXFFFFxxxX, i.e., the upper 16 bits are all ones, it represents alogical address. Thisiscalled a
“long logical” address. Otherwise, it isa physical address with the low 20 bits or 24 bits being significant
(depending on the memory available).
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Load

4000, 5000

LD (pd+HL) ,BCDE

Opcode Instruction Operation
— LD (pd+HL) = E; (pd+HL+1) =D
(pd+HL),BCDE (pdtHL+2) =C; (pd+tHL+3) =B
DD 0D LD (PW+HL),BCDE (PW+HL) = E; (PW+HL+1) =D
(PW+HL+2) = C; (PW+HL+3) =B
DD 1D LD (PX+HL),BCDE (PX+HL) = E; (PX+HL+1) =D
(PX+HL+2) =C; (PX+HL+3) =B
DD 2D LD (PY+HL),BCDE (PY+HL) =E; (PY+HL+1) =D
(PY+HL+2) =C; (PY+HL+3) =B
DD 3D LD (PZ+HL),BCDE (PZ+HL) =E; (PZ+HL+1) =D
(PZ+HL+2) = C; (PZ+HL+3) =B
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 18 n/a n/a
Rabbit 5000 19 19 17
Flags ALTD IOl/IOE
S Z L/V c F SP S D
Description

L oads the memory location whose address is computed as the sum of pd and HL with BCDE. HL is con-

sidered sign extended to 24 hits.

The addressistreated either asalogical address that will be passed through the MMU for trandation into a

physical address or as aphysical address that does not need MMU tranglation.

If pd is OXFFFFxxxX, i.e., the upper 16 bits are all ones, it represents alogical address. Thisiscalled a
“long logical” address. Otherwise, it isa physical address with the low 20 bits or 24 bits being significant
(depending on the memory available).
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Load

4000, 5000

LD (pd+HL) ,JKHL

Opcode Instruction Operation
— LD (pd+HL) =L; (pd+HL+1)=H
(pd+HL),JKHL (pd+tHL+2) = IK o

(pd+HL+3) = JKy;4n

FD 0D LD (PW+HL),JKHL (PW+HL) =L; (PW+HL+1) =H
(PW+HL+2) = XK o,
(PW+HL+3) = Khigh

FD 1D LD (PX+HL),JKHL (PX+HL) =L; (PX+HL+1)=H
(PX+HL+2) = K.y,
(PX+HL+3) = Khign

FD 2D LD (PY+HL),JKHL (PY+HL) =L; (PY+HL+1) =H
(PY+HL+2) = Koy,
(PY+HL+3) = Khign

FD 3D LD (PZ+HL),JKHL (PZ+HL) =L; (PZ+HL+1) =H
(PZ+HL+2) = K, o\,
(PZ+HL+3) = Khigh

. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned

Rabbit 4000 18 n/a n/a

Rabbit 5000 19 19 17

Flags ALTD IOl/IOE

S Z L/V c F SP S D
Description

L oads the memory location whose address is computed as the sum of pd and HL with JKHL. HL isconsid-

ered sign extended to 24 bits.

The addressistreated either asalogical address that will be passed through the MMU for trandation into a

physical address or as a physical address that does not need MMU tranglation.

If pd is OXFFFFxxxX, i.e., the upper 16 bits are all ones, it represents alogical address. Thisiscalled a
“long logical” address. Otherwise, it isa physical address with the low 20 bits or 24 bits being significant
(depending on the memory available).

218

Rabbit Family of Microprocessors



Load

4000, 5000

LD (pd+HL), ps

Opcode Instruction Operation
— LD (pd+HL),ps (pd+HL)=ps,; (pd+HL+1)=ps,
(pd+HL+2)=ps,; (pd+HL+3)=ps;
6D 0B LD (PW+HL),PW (PA+HL)=PW,,; (pd+HL +1)=PW,
6D 1B LD (PX+HL),PW (PA+HL+2)=PW.,; (pd+HL +3)=PW
6D 2B LD (PY+HL),PW
6D 3B LD (PZ+HL),PW
6D 4B LD (PW+HL),PX (PA+HL)=PX ,; (pd+HL+1)=PX
6D 5B LD (PX+HL),PX (PAd+HL+2)=PX ,; (pd+HL+3)=PX 5
6D 6B LD (PY+HL),PX
6D 7B LD (PZ+HL),PX
6D 8B LD (PW+HL),PY (PA+HL)=PY ,; (pd+HL+1)=PY;
6D 9B LD (PX+HL),PY (Pd+HL+2)=PY ,; (pd+HL+3)=PY 5
6D AB LD (PY+HL),PY
6D BB LD (PZ+HL),PY
6D CB LD (PW+HL),PZ (Pd+HL)=PZ,; (pd+HL+1)=PZ,
6D DB LD (PX+HL),PZ (Pd+HL+2)=PZ,; (po+HL+3)=PZ,
6D EB LD (PY+HL),PZ
6D FB LD (PZ+HL),PZ
, 16-Bit 16-Bit

Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 18 n/a n/a
Rabbit 5000 19 19 17
Flags ALTD IOI/IOE

S L/v Cc F R SP S D
Description

L oads the memory location whose address is computed as the sum of pd and HL with ps (any of the 32-bit
registers PW, PX, PY or PZ).

The addressistreated either asalogical address that will be passed through the MMU for trandation into a

physical address or as a physical address that does not need MMU trandlation.

If pd is OXFFFFxxxX, i.e., the upper 16 bits are all ones, it represents alogical address. Thisiscalled a
“long logical” address. Otherwise, it isa physical address with the low 20 bits or 24 bits being significant
(depending on the memory available).
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Load

4000, 5000

LD (pd+HL) ,rr

Opcode Instruction Operation
- LD (pd+HL),BC (pd+HL) =C; (pd+HL) =B
6D 03 LD (PW+HL),BC (PW+HL)=C; (PW+HL+1)=B
6D 13 LD (PX+HL),BC (PX+HL)=C; (PX+HL+1)=B
6D 23 LD (PY+HL),BC (PY+HL)=C; (PY+HL+1)=B
6D 33 LD (PZ+HL),BC (PZ+HL)=C; (PZ+HL+1)=B
— LD (pd+HL),DE (pd+HL) =E; (pd+HL) =D
6D 43 LD (PW+HL),DE (PW+HL)=E; (PW+HL+1)=D
6D 53 LD (PX+HL),DE (PX+HL)=E; (PX+HL+1)=D
6D 63 LD (PY+HL),DE (PY+HL)=E; (PY+HL+1)=D
6D 73 LD (PZ+HL),DE (PZ+HL)=E; (PZ+HL+1)=D
— LD (pd+HL),IX (Pd+HL) =IX;.,; (PA+HL) =IXy;qn
6D 83 LD (PW+HL),IX (PWHHL)=IX 1 os (PWHHL+D)=1X s o
6D 93 LD (PX+HL),IX (PXHHL)=IX 1 oy (PX+HHL+1)=1 X4
6D A3 LD (PY+HL),IX tow high
6D B3 LD (PZ+HL),IX (PY*HL)=IX ) oyt (PY+HL+1)=1 X3 0
’ (PZHHL)=IX | gy (PZHHLH)=1X 5 g
— LD (pd+HL),IY (pd+HL) =IY;,,; (pd+HL)=IY
6D C3 LD (PW+HL),lY high
6D D3 LD (PX+HL),lY (PWHHL)=IY 1 o (PWHHL+D)=1Y 15 o
6D E3 LD (PY+HL)IY (PXHHL)=IY | o (PX+HL+D)=1Y s oy
6D F3 LD (PZ+HL),IY (PY+HL)=IY i (PY +HL+1)=1 Yy oy
(PZH+HL)=IY 1 i (PZHHL+D)=1Y s oy
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 12 n/a n/a
Rabbit 5000 13 13 11
Flags ALTD IOl/IOE
S L/V C F R SP S D
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Description
L oads the memory location whose address is computed as the sum of pd and HL with rr (any of the regis-
tersBC, DE, IX or IY). HL is considered sign extended to 24 bits.

The addressistreated either asalogical address that will be passed through the MMU for trandation into a
physical address or as a physical address that does not need MMU trandlation.

If pd is OXFFFFxxxX, i.e., the upper 16 bits are all ones, it represents alogical address. Thisiscalled a
“long logical” address. Otherwise, it isa physical address with the low 20 bits or 24 bits being significant
(depending on the memory available).
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Load 4000, 5000

LD (SP+HL) ,h BCDE

Opcode Instruction Operation
DD FF LD (SP+HL) = E; (SP+HL+1) =D
(SP+HL),BCDE (SP+HL+2) = C; (SP+HL+3) =B
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 18 n/a n/a
Rabbit 5000 19 19 19
Flags ALTD IOl/IOE
S Z L/V c F R SP S D
Description

L oads the memory location whose address is the sum of SP and HL with BCDE.
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Load 4000, 5000
LD (SP+HL), JKHL
Opcode Instruction Operation
FD FF LD (SP+HL) =L; (SP+HL+1)=H
(SP+HL),JKHL (SP+HL+2) = XK .,
(SP+HL+3) = Ky i gn
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 18 n/a n/a
Rabbit 5000 19 19 17
Flags ALTD IOI/I0E
s L/V c F R Sp s D
Description
L oads the memory location whose address is the sum of SP and HL with JKHL.
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Load

2000, 3000, 4000, 5000

LD (SP+n),HL

Opcode Instruction Operation
D4n LD (SP+n),HL (SP+n)=L
(SP+n+1)=H
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 11 n/a n/a
Rabbit 5000 12 12 11
Flags ALTD IOl/IOE
S Z L/V c F R SP S D
Description

L oads the memory location whose address is the sum of SP and the 8-bit unsigned constant n with HL.
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Load

2000, 3000, 4000, 5000

LD (SP+n),IX
LD (SP+nmn),IY

Opcode Instruction Operation
DD D4 n LD (SP+n),IX (SP+n) =1X; 6w
(SP+n+1)= IXhigh
FD D4 n LP (SP+n),lY (SP+n)=1Y1 oy
(SP+n+1)= Yhign
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 13 n/a n/a
Rabbit 5000 14 13 12
Flags ALTD I0I/IOE
S Z L/V c F SP S D
Description

L oads the memory location whose address is the sum of SP and the 8-bit unsigned constant n with IX or

Y.
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Load

4000, 5000

LD (SP+n),
LD (SP+n),

BCDE
JKHL

Opcode Instruction Operation
DDEFn | LD(SP+n),BCDE | (SP+n)=E
(SP+n +1)=D
(SP+n +2)=C
(SP+n +3)=B
FD EFn LD (SP+n),JKHL (SP+n)=L
(SP+n +1)=H
(SP+n +2) =K,
(SP+n +3) =Ky,
: 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 19 n/a n/a
Rabbit 5000 20 19 18
Flags ALTD |OI/IOE
S Z L/v Cc F R SP S D
Description
L oads the memory location whose address is the sum of SP and the 8-bit unsigned constant n with BCDE
or JKHL.
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Load

4000, 5000

LD (SP+n),ps

Opcode Instruction Operation
— LD (SP+n),ps (SP+n)=ps,; (SP+n+1)=ps,
(SP+n+2)=ps,; (SP+n+3)=ps;
ED0O5n LD (SP+n),PW (SP+n)=PW; (SP+n+1)=PW,
(SP+n+2)=PW,; (SP+n+3)=PW,
ED 15n LD (SP+n),PX (SP+n)=PXy; (SP+n+1)=PX
(SP+n+2)=PX; (SP+n+3)=PX,
ED 25n LD (SP+n),PY (SP+n)=PY ,; (SP+n+1)=PY
(SP+n+2)=PY ,; (SP+n+3)=PY,
ED 35n LD (SP+n),PZ (SP+n)=PZ,; (SP+n+1)=PZ,
(SP+n+2)=PZ,; (SP+n+3)=PZ,
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 19 n/a n/a
Rabbit 5000 20 19 18
Flags ALTD IOl/IOE
S L/V c F R SP S D

Description

L oads the memory location whose address is the sum of SP and the 8-bit unsigned constant n with ps (any
of the 32-bit registers PW, PX, PY or PZ).
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Byte Copy

2000, 3000, 4000, 5000

LDD
LDT
Opcode | Instruction Operation
ED A8 LDD (DE) = (HL)
BC=BC-1
DE=DE-1
HL=HL-1
ED AO LDl (DE) = (HL)
BC=BC-1
DE=DE+1
HL=HL+1
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 10 n/a n/a
Rabbit 5000 10 10 8
Flags ALTD IOI/ICE
S Z L/vV c F R SP S D
- - ) - [ ]
Description

*ILDD:

L oads the memory location whose address is DE with the data at the addressin HL. Then it
decrementsthevaluein BC, DE, and HL.

*LDI: Loadsthe memory location whose addressis DE with the data at the addressin HL. Then the
valuein BC is decremented and the value in DE and HL is incremented.

If either instruction is prefixed by 101 or OE, the destination will bein the specified I/O space. Add 1
clock for each iteration if the prefix is 10l (internal 1/0). If the prefix is|IOE, add 2 clocks plus the number
of 1/0 wait states enabled. The V flagis cleared when BC transitions from 1 to O.
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Block Copy

2000, 3000, 4000, 5000

LDDR
LDIR
Opcode | Instruction Operation
ED B8 LDDR (DE) = (HL)
BC=BC-1
DE=DE-1
HL=HL-1
repeat while{ BC!=0}
ED BO LDIR (DE) = (HL)
BC=BC-1
DE=DE+1
HL=HL +1
repeat while{ BC!=0}
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 6+7i n/a n/a
Rabbit 5000 6+7i 6+7i A+T7i
Flags ALTD IOl/IOE
S Z L/V c F R SP S D
- - ) - [ ]
Description

* LDDR : BC holdsthe count, which isthe number of bytesthat will be moved from the source address
in HL to the destination addressin DE. If the count starts at zero, the number of bytes that will be
moved is 65536. After each byteis copied, BC, DE and HL are decremented. The instruction repeats

until BC reaches zero.

* LDIR: BC holdsthe count, which isthe number of bytesthat will be moved from the source address
in HL to the destination addressin DE. If the count starts at zero, the number of bytes that will be
moved is 65536. After each byte is copied, BC is decremented and DE and HL are incremented. The
instruction repeats until BC reaches zero.

If either of theseinstructionsis prefixed by 10l or IOE, the destination will be in the specified 1/0 space. If
the prefix is10l, add 1 clock for each iteration. If the prefix isIOE, add 2 clocks plus the number of 1/0O

walit states enabled.

TheV flagis cleared when BC transitions from 1 to 0, which ends the block copy.

Interrupts can occur between different repeats (after the registers have been updated), but not within an
iteration. Return from the interrupt isto the first byte of theinstruction, which isthe 1/O prefix byteif there

isone.
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Block Copy

3000A, 4000, 5000

LDDSR
LDISR
Opcode Instruction Operation
ED 98 LDDSR (DE) = (HL)
BC=BC-1
HL=HL-1
repeat whileBC =0
ED 90 LDISR (DE) = (HL)
BC=BC-1
HL=HL+1
repeat whileBC =0
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 3000A/4000 6+7i n/a n/a
Rabbit 5000 6+7i 6+7i 4+7i
Flags ALTD IOI/ICE
S Z L/vV c F R SP S D
- - ) - [ ]
Description

» LDDSR: BC holdsthe count, which isthe number of bytesthat will be moved from the source address
in HL to the destination address in DE. If the count starts at zero, the number of bytes that will be
moved is 65536. After each byteis copied, BC and HL are decremented. The instruction repeats until
BC reaches zero.

* LDISR: BC holdsthe count, which is the number of bytes that will be moved from the source address
in HL to the destination addressin DE. If the count starts at zero, the number of bytes that will be
moved is 65536. After each byteis copied, BC is decremented and HL is incremented. The instruc-
tion repeats until BC reaches zero.

These instructions are only useful when prefixed by 101 or IOE. If the prefix is 10l (internal 1/0), add 1
clock for each iteration. If the prefix isOE, add 2 clocks plus the number of 1/O wait states enabled.

TheV flagis cleared when BC transitions from 1 to 0, which ends the block copy.

Interrupts can occur between different repeats (after the registers have been updated), but not within an
iteration. Return from the interrupt is to the first byte of theinstruction, which isthe 1/O prefix byteif there
isone.
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Load Far

4000, 5000

LDF A, (1mn)

Opcode Instruction Operation
9An m 1 LDF A,(1mn) A =(1mn)
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned

Rabbit 4000 11 n/a n/a
Rabbit 5000 11 9 7
Flags ALTD I0I/IOE

S Z L/V c F R SP S D

Description

Loads A with the datawhose physical address is the 24-bit constant Imn.
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Load Far

4000, 5000

LDF HL, (1mn)

Opcode Instruction Operation
N2n ml LDFHL,(1mn) L =(1mn)
H=(Imn +1)
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned

Rabbit 4000 13 n/a n/a
Rabbit 5000 13 11 9
Flags ALTD IOl/IOE

S Z L/V c F R SP S D

Description

Loads HL with the data whose physical address is the 24-bit constant Imn.
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Load Far 4000, 5000

LDF BCDE, (l1mn)
LDF JKHL, (1mn)

Opcode Instruction Operation
DDOAn m 1 LDF BCDE,(1mn) E=(1mn)
D=(1mn+1)
C=(1Imn+?2)
B=(Imn+3)
FDOAn m 1 LDF JKHL,(1mn) L =(1mn)
H=(1mn+1)
K =(1mn+2)
J=(Imn+3)
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 19 n/a n/a
Rabbit 5000 19 15 15
Flags ALTD I0I/IOE
S Z L/vV c F R SP S D

Description
Loads BCDE or JKHL with the data whose physical address is the 24-bit constant Imn.
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Load Far 4000, 5000

LDF pd, (1mn)

Opcode Instruction Operation

— LDF pd,(1mn) | ps, = (Imn)

ps, = (Imn + 1)
ps, = (Imn +2)
ps; = (Imn + 3)

ED08n m 1 LDF PW,(1mn) PW, = (1mn)

PW,=(Imn +1)
PW,=(Imn +2)
PW, =(Imn +3)

ED18n m 1 LDF PX,(I1mn) PX, = (1mn)

PX;=(Imn +1)
PX,=(Imn +2)
PX;=(Imn +3)

ED28n m 1 LDF PY,(1mn) PY, = (1mn)

PY,=(Imn +1)
PY,=(Imn +2)
PY,=(Imn +3)

ED38n m 1 LDF PZ,(1mn) PZ, = (Imn)

PZ,=(Imn +1)
PZ,=(Imn +2)
PZ,=(Imn +3)

. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 19 n/a n/a
Rabbit 5000 19 15 15
Flags ALTD IOI/IOE
S Z L/V c F R SP S D
- - - - °
Description

Loads pd (any of the 32-bit registers PW, PX, PY or PZ) with the data whose physical address is the 24-bit
constant Imn.
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Load Far 4000, 5000
LDF rr, (1mn)
Opcode Instruction Operation
— LDF rr,(1mn) rri., = (1mn)
rryign = (Imn +1)
EDOAn m 1 LDFBC,(1mn) C=(1mn)
B=(Imn+1)
ED1An m 1 LDF DE,(1mn) E=(1mn)
D=(Imn+1)
ED2An m 1 LDFIX,(1mn) X1 0w = (Imn)
Xpign = (I1mn+1)
ED3An m 1 LDFIY,(1mn) 1Y 10w = (Imn)
IYpign = (Imn+1)
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 15 n/a n/a
Rabbit 5000 15 11 11
Flags ALTD |OI/IOE
s zZ L/V c F R SP s D
Description
Loads BC, DE IX or 'Y with the data whose physical addressis the 24-bit constant Imn.
The ALTD prefix does not apply to the “LDF IX,(1mn)” or “LDF IY,(Imn)” instructions.
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Load Far 4000, 5000
LDF (1mn),A

Opcode Instruction Operation
8An m I LDF (1mn),A (Imn)=A
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned

Rabbit 4000 12 n/a n/a
Rabbit 5000 12 10 8
Flags ALTD IOI/IOE

S Z L/V c F R SP S D

Description

L oads the memory location whose physical addressis the 24-bit constant Imn with A.
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Load Far

4000, 5000

LDF (1mn) ,HL

Opcode Instruction Operation
82n ml LDF (1mn),HL (Imn)=L
(Imn +1)=H
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned

Rabbit 4000 15 n/a n/a
Rabbit 5000 13 11 9
Flags ALTD IOl/IOE

S Z L/V c F R SP S D

Description

L oads the memory location whose physical addressis the 24-bit constant Imn with HL .
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Load Far 4000, 5000

LDF (1mn) , BCDE
LDF (1mn) , JKHL

Opcode Instruction Operation
DDOBn m 1 LDF (1mn),BCDE (Imn) =E
(Imn+1)=D
(Imn+2)=C
(Imn+3)=B
FDOBn m 1 LDF (1mn),JKHL (Imn) =L
(Imn+1)=H

(Imn+2) = K4,
(Imn+3) = Kpign

. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 23 n/a n/a
Rabbit 5000 23 19 19
Flags ALTD IOI/IOE
S Z L/V c F R SP S D
Description

L oads the memory location whose physical addressis the 24-bit constant Imn with BCDE or JKHL.
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Load Far 4000, 5000

LDF (l1mn),ps

Opcode Instruction Operation

— LDF (1mn),ps | (Imn) = ps,

(Imn +1) =ps;
(Imn +2) = ps,
(Imn + 3) = ps;

ED09n m 1 LDF (1mn),PW (Imn) =PW,

(Imn+1)=PW,
(Imn+2)=PW,
(Imn+3)=PW,

ED19n m 1 LDF (1 mn),PX (Imn) =PX,

(Imn+1)=PX;
(Imn+2)=PX,
(Imn+3)=PX;

ED29n m 1 LDF (1 mn),PY (Imn)=PY,

(Imn+1)=PY,
(Imn+2)=PY,
(Imn+3)=PY,

ED39n m 1 LDF (1mn),PZ (Imn)=PZ,

(Imn+1)=PZ;
(Imn+2)=PZ,
(Imn+3)=PZ,

. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 23 n/a n/a
Rabbit 5000 23 19 19
Flags ALTD I0l/IOE
S Z L/V c F R SP S D
Description

L oads the memory location whose physical address is the 24-bit constant Imn with ps (any of the 32-bit
registers PW, PX, PY or PZ).
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Load Far 4000, 5000

LDF (1mn),rr

Opcode Instruction Operation

— LDF (1mn),rr | (1mn)=rr,,,
(Imn +1)=rryq,

EDOBn m 1 LDF (1mn),BC (Imn)=C

(Imn+1)=B
ED1Bn m 1 LDF (1mn),DE (Imn)=E

(Imn+1)=D
ED2Bn m 1 LDF (1mn),IX (Imn) =1X1oy

(Imn+1)=1Xpign

ED3Bn m 1 LDF (1mn),lY (Imn)=1Yqgy,
(Imn+1)=1Ynign

. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 17 n/a n/a
Rabbit 5000 17 13 13
Flags ALTD IOI/IOE
S Z L/V c F R SP S D
Description

L oads the memory location whose physical addressis the 24-bit constant Imn with BC, DE, IX or Y.
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Load Logical 4000, 5000
LDL pd,DE
Opcode Instruction Operation
— LDL pd,DE pd = {FFFF,DE}
DD 8F LDL PW,DE PW,=E
PW, =D
PW, = FF, PW,; = FF
DD 9F LDL PX,DE PX,=E
PX,=D
PX, =FF, PX; =FF
DD AF LDL PY,DE PY,=E
PY,=D
PY, =FF, PY, =FF
DD BF LDL PZ,DE PzZ,=E
Pz, =D
PZ, =FF, PZ; =FF
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 n/a n/a
Rabbit 5000 4 2
Flags ALTD IOl/IOE
S Z L/V c F R SP S D
Description

Loads the lower 16 bits of pd (any of the 32-bitsregisters PW, PX, PY or PZ) with DE. The upper word of
pd is loaded with OxFFFF.
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Load Logical 4000, 5000
LDL pd,HL
Opcode Instruction Operation
— LDL pd,HL pd={FFFFHL}
FD 8F LDL PW,HL PW, =L
PW, =H
PW, = FF, PW,; = FF
FD 9F LDL PX,HL PX,=L
PX;=H
PX, =FF, PX; =FF
FD AF LDL PY,HL PY,=L
PY,=H
PY, =FF, PY; =FF
FD BF LDL PZHL PZ,=L
PZ,=H
PZ, =FF, PZ; =FF
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 n/a n/a
Rabbit 5000 4 2
Flags ALTD IOl/IOE
S Z L/V c F R SP S D
Description

Loads the low word of pd (any of the 32-bit registers PW, PX, PY or PZ) with HL. Loads the high word

with OxFFFF.
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Load Logical 4000, 5000
LDL pd, IX
Opcode Instruction Operation
— LDL pd,IX pd = {FFFFIX}
DD 8C LDL PW,IX PW, = 1X1 oy
PW; =1Xpign
PW, = FF;, PW, = FF
DD 9C LDL PX,IX PXo = 1X1 0w
PX1 =1Xpign
PX, =FF, PX; =FF
DD AC LDL PY,IX PY o =1X1 0w
PY1 =1Xpign
PY, =FF, PY; =FF
DD BC LDL PZ,IX PZ,=1X1 0w
PZ; =1Xpign
PZ, =FF, PZ, =FF
Clocks 8-Bit Access Unlaﬁi-g?ri]ted All?gsgd
Rabbit 4000 n/a n/a
Rabbit 5000 4 2
Flags ALTD IOI/ICE
S zZ L/V c F R SP S D
Description

L oads the low-order word of pd (any of the 32-bit registers PW, PX, PY or PZ) with IX. Loads the high-
order word with OXFFFF.
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Load Logical 4000, 5000
LDL pd,IY
Opcode Instruction Operation
— LDL pd,lY pd={FFFFIY}
FD 8C LDL PW,IY PWo=1Y1 6w
PW; =1Yyign
PW, = FF, PW; = FF
FD 9C LDL PX,IY PXo=1Y 10w
PX1=1Yhign
PX, = FF; PXW; = FF
FD AC LDL PY,IY PYo=1Y10w
PY: =1Yhign
PY, =FF, PY; =FF
FDBC LDL PZIY PZy=1Y 10w
PZ; =1Yhign
PZ, =FF;, PZ, = FF
Clocks 8-Bit Access Unlaﬁi-g?ri]ted All?gsgd
Rabbit 4000 n/a n/a
Rabbit 5000 4 2
Flags ALTD IOI/ICE
S zZ L/V c F R SP S D
Description

L oads the low-order word of pd (any of the 32-bit registers PW, PX, PY or PZ) with Y. Loads the high-
order word with OXFFFF.
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Load Logical 4000, 5000
LDL pd,mn
Opcode Instruction Operation
— LDL pd,mn pd = {FFFF,mn}
ED OD n m LDL PW,mn PW,=n
PW, =m
PW, = FF;, PW, = FF
ED 1D n m LDL PX,mn PX,=n
PX,=m
PX, =FF;, PX5; =FF
ED 2D nm LDL PY,mn PY,=n
PY,=m
PY, =FF, PY; =FF
ED3Dnm LDL PZ,mn PZ,=n
PZ,=m
PZ, =FF;, PZ; =FF
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 8 n/a n/a
Rabbit 5000 6 4
Flags ALTD IOl/IOE
s Z L/vV c F R SP s D
- - - - °
Description

L oads the low-order word of pd (any of the 32-bit registers PW, PX, PY or PZ) with the 16-bit constant
mn. Loads the high-order word with OxFFFF.
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Load Logical 4000, 5000

LDL pd, (SP+n)

Opcode Instruction Operation

— LDL pd,(SP+n) | pd, =(SP + n)
pd; =(SP+n +1)
pd, =FF; pd; =FF
ED 03 LDL PW,(SP+n) PW, = (SP + n)

PW, = (SP+ n +1)
PW, =FF, PW, =FF

ED 13 LDL PX,(SP+n) PX, = (SP+ n)
PX, =(SP+n+1)
PX, =FF; PX, =FF

ED 23 LDL PY,(SP+n) PY, = (SP+ n)
PY, =(SP+n+1)
PY, =FF;, PY, =FF

ED 33 LDL PZ,(SP+n) PZ, = (SP+ n)
PZ, =(SP+n+1)
Pz, =FF; PZ, =FF

. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 11 n/a n/a
Rabbit 5000 12 11 10
Flags ALTD IOI/IOE
S Z L/V c F R SP S D
- - - - °
Description

L oads the low-order word of pd (any of the 32-bit registers PW, PX, PY or PZ) with the data whose
address in the sum of SP and the 8-bit unsigned constant n. Loads the high-order word with OxFFFF.
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Load Physical 2000, 3000, 4000, 5000

LDP HL, (HL)
LDP HL, (IX)
LDP HL, (IY)

Opcode Instruction Operation

ED6C | LDPHL,(HL) L = (HL)
H=(HL + 1)
(Addr[19:16] = A[3:0])

DD6C | LDPHL,(IX) L =(IX)
H=(IX +1)
(Addr[19:16] = A[3:0])
FD6C | LDPHL,(IY) L=(IY)

H=(Y +1)
(Addr[19:16] = A[3:0])

. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 10 n/a n/a
Rabbit 5000 10 10 8
Flags ALTD IOl/IOE
S Z L/V c F R SP S D
Description

These instructions are used to access 20-bit addresses. In al cases, the four most significant bits of the 20-
bit address (bits 19 through 16) are defined as the four least significant bits of A (bits 3 though 0). The
LDP instructions bypass the MM U’ s address translation unit for direct access to the 20-bit memory
address space.

 LDP HL, (HL) : LoadsL with the datawhose 16 least significant bits of its 20-bit address are the
datain HL, and then loads H with the datain the following 20-bit address.

* LDP HL, (IX): LoadsL withthe datawhose 16 least significant bits of its 20-bit address are the
datain I X, and then loads H with the datain the following 20-bit address.

« LDP HL, (IY): LoadsL withthe datawhose 16 least significant bits of its 20-bit address are the
datain Y, and then loads H with the datain the following 20-bit address.

Note that the LDP instructions wrap around on a 64K page boundary. Since the LDP instruction operates
on two-byte values, the second byte will wrap around and be written at the start of the pageif you try to
read or write across a page boundary. Thus, if you fetch or store at address 0xn,0xFFFF, you will get the
bytes located at Oxn, OxFFFF and 0xn,0x0000 instead of Oxn,0xFFFF and 0x(n+1),0x0000 as you might
expect. Therefore, do not use LDP at any physical address ending in OxFFFF.
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Load Physical 2000, 3000, 4000, 5000

LDP HL, (mn)
LDP IX, (mn)
LDP IY, (mn)

Opcode Instruction Operation

ED6Dn m LDPHL,(mn) L = (mn)

H=(mn +1)

(Addr[19:16] = A[3:0])

DD6Dn m LDPIX,(mn) X1y = (mn)

IXpign =(mn +1); (Addr[19:16] = A[3:0])

FD6Dn m | LDPIY,(mn) | IY1q, = (mn)
1Y hign = (mn +1); (Addr[19:16] = A[3:0])

. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 13 n/a n/a
Rabbit 5000 13 11 9
Flags ALTD IOl/IOE
S Z L/V c F R SP S D
Description

Access 20-bit addresses. In al cases, the four most significant bits of the 20-bit address (bits 19 through
16) are defined as the four least significant bits of A (bits 3 though 0). The LDP instructions bypass the
MMU’s address trandlation unit for direct access to the 20-bit memory address space.

« LDP HL, (mn) : LoadsL with the datawhose 16 least significant bits of its 20-bit address are the
16-bit constant mn, and then loads H with the data in the following 20-bit address.

*ILDP IX, (mn): Loadsthelow-order byteof IX with the datawhose 16 least significant bits of its
20-bit address are the 16-bit constant mn, and then loads the high-order byte of 1X with the datain the
following 20-bit address.

*ILDP IY, (mn): Loadsthelow-order byteof I'Y with the datawhose 16 least significant bits of its
20-bit address are the 16-bit constant mn, and then loads the high-order byte of 1Y with the datain the
following 20-bit address.

Note that the LDP instructions wrap around on a 64K page boundary. Since the LDP instruction operates
on two-byte values, the second byte wraps around and is written at the start of the pageif you try to read or
write across a page boundary. Thus, if you fetch or store at address Oxn,0xFFFF, you will get the bytes
located at Oxn, OXFFFF and 0xn,0x0000 instead of 0xn,0xFFFF and 0x(n2+1)0x0000 as you might expect.
Therefore, do not use LDP at any physical address ending in OxFFFF.
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Load Physical 2000, 3000, 4000, 5000

LDP (HL),HL
LDP (IX) ,HL
LDP (IY),HL

Opcode Instruction Operation
ED 64 LDP (HL),HL (HL)=L;(HL+1)=H
(Addr[19:16] = A[3:0])
DD 64 LDP (I1X),HL (IX)=L;(IX+1)=H
(Addr[19:16] = A[3:0])
FD 64 LDP(1Y),HL (IY)=L; (Y +1)=H
(Addr[19:16] = A[3:0])

. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 12 n/a n/a
Rabbit 5000 12 12 11
Flags ALTD IOl/IOE
S Z L/V c F R SP S D
Description

These instructions are used to access 20-bit addresses. In al cases, the four most significant bits of the 20-
bit address (bits 19 through 16) are defined as the four least significant bits of A (bits 3 though 0). The
LDP instructions bypass the MM U’ s address translation unit for direct access to the 20-bit memory
address space.

*ILDP (HL),HL: Loadsthememory locationwhose 16 |least significant bits of its 20-bit address are
the datain HL with the datain L, and then loads the following 20-bit address with the datain H.

*1LDP (IX),HL: Loadsthememory locationwhose 16 |least significant bitsof its 20-bit address are
thedatain IX with the datain L, and then loads the following 20-bit address with the datain H.

*ILDP (IY),HL: Loadsthememory locationwhose 16 |least significant bits of its 20-bit address are
thedatain 1Y with the datain L, and then loads the following 20-bit address with the datain H.

Note that the LDP instructions wrap around on a 64K page boundary. Since the LDP instruction operates
on two-byte values, the second byte will wrap around and be written at the start of the pageif you try to
read or write across a page boundary. Thus, if you fetch or store at address Oxn,0xFFFF, you will get the
bytes located at Oxn, OxFFFF and 0xn,0x0000 instead of Oxn,0xFFFF and 0x(n+1),0x0000 as you might
expect. Therefore, do not use LDP at any physical address ending in OxFFFF.
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Load Physical 2000, 3000, 4000, 5000

LDP (mn) ,HL
LDP (mn),IX
LDP (mn),IY

Opcode Instruction Operation

ED65n m LDP (mn),HL (mn) =L
(mn+1) = H; (Addr[19:16] = A[3:0])

DD65n m LDP (mn),IX (mn) = 1X4 5y
(mn+1) = Xy gy, (Addr[19:16] = A[3:0])

FD65n m LDP (mn),lY (mn) =1Y 1oy
(mn+1) =1Yy; g, (Addr[19:16] = A[3:0])

. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 15 n/a n/a
Rabbit 5000 15 13 11
Flags ALTD IOl/IOE
S Z L/V c F R SP S D
Description

Access 20-bit addresses. In all cases, the four most significant bits of the 20-bit address (bits 19 through
16) are defined as the four least significant bits of A (bits 3 though 0). The L DP instructions bypass the
MMU’ s address translation unit for direct accessto the 20-bit memory address space.

*ILDP (mn),HL: Loadsmemory location whose 16 |east significant bits of its 20-bit address are the
16-hit constant mn with the datain L, and then loads the following memory location with datain H.

*1LDP (mn),IX: Loadsthememory locationwhose 16 |least significant bitsof its 20-bit address are
the 16-hit constant mn with the low order byte of I X, and then loads the following memory location
with the high order byte of IX.

*ILDP (mn),IY: Loadsthememory locationwhose 16 |least significant bitsof its 20-bit address are
the 16-bit constant mn with the low order byte of 1Y, and then loads the following memory location
with the high order byte of 1Y.

Note that the LDP instructions wrap around on a 64K page boundary. Since the LDP instruction operates
on two-byte values, the second byte will wrap around and be written at the start of the pageif you try to
read or write across a page boundary. Thus, if you fetch or store at address Oxn,0xFFFF, you will get the
bytes located at Oxn, OxFFFF and 0xn,0x0000 instead of Oxn,0xFFFF and 0x(n+1),0x0000 as you might
expect. Therefore, do not use LDP at any physical address ending in OxFFFF.
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Long Jump

2000, 3000, 4000, 5000

LJP x,mn
Opcode Instruction Operation
Cln m x LJP x,mn XPC=x
PC=mn
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 10 n/a n/a
Rabbit 5000 10 8 6
Flags ALTD IOl/IOE
S Z L/V c F SP S D
Description

Thisinstructionis similar to the “JP mn” instruction in that it transfers program execution to the memory
location specified by the 16-bit constant, mn. L.JP is special in that it allows ajump to be made to acom-
puted addressin XMEM. Note that the value of XPC and consequently the address space defined by the

XPC isdynamically changed with the .gp instructions.

This instruction recognizes labels when used in the Dynamic C assembler.

See Also: SJP label
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Far Call

4000, 5000

LLCALL lIxpc,mn

Opcode Instruction Operation
8Fn m xpl xph LLCALL Ixpc,mn | (SP-1) = LXPCy;gn
(SP-2) = LXPCy,
(SP-3) = Pchigh
(SP'4) = I:’Clow
LXPC,,, = xpl
LXPChigh = Xph
PC=mn
SP=SP-4
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 24 n/a n/a
Rabbit 5000 25 21 21
Flags ALTD IOl/IOE
S Z L/V c F R SP S D
Description

Thisinstruction is similar to the LCALLY instruction in that it transfers program execution to the subrou-
tine address specified by the 16-bit operand mn and allows calls to be made to a computed addressin
extended memory. The LLCALL instruction uses the 12-bit LXPC of the Rabbit 4000 or 5000 processor
instead of the 8-bit XPC of earlier Rabbit processors. Note that the value of L XPC and consequently the
address space defined by the LXPC is dynamically changed with the LLCALL instructions.

Inthe LLCALL instruction, first LXPC is pushed onto the stack, high-order byte first, then the low-order
byte. Next, PC is pushed onto the stack, high-order byte first, then the low-order byte. Then LXPC is
loaded with the 16-bit value Ixpc (its 4 most significant bits are ignored) and the PC is loaded with the 16-
bit value mn. SP is then updated.

Alternate Forms
The Dynamic C assembler recognizes several other forms of thisinstruction.

LLCALL x, label
LLCALL x:label
LLCALL x:mn

The parameter “label” is user-defined. The colon is equivalent to the comma as a delimiter.

1. Avoid mixing LCALL and LLCALL instructions. When LCALL pushesthe XPC, it also clears the upper bits
of the LXPC.
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Far Call 4000, 5000

LLCALL (JKHL)

Opcode Instruction Operation
ED FA LLCALL (JKHL) (SP-1) = LXPChigh
(SP-2) = LXPC; oy
(SP-3) = PCyign
(SP'4) = PClow
PC =HL
LXPC =X
SP=SP-4
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 19 n/a n/a
Rabbit 5000 20 20 18
Flags ALTD IOl/IOE
S Z L/V c F R SP S D
Description

Thisinstruction is similar to the LCALLY instruction in that it transfers program execution to the subrou-
tine address specified by the 16-bit constant mn and allows calls to made to a computed address in
extended memory. The LLCALL instruction uses the 12-hit LXPC of the Rabbit 4000 or 5000 processor
instead of the 8-bit XPC of earlier Rabbit processors. Note that the value of LXPC and consequently the
address space defined by the LXPC is dynamically changed with the LLCALL instructions.

Inthe LLCALL instruction, first LXPC is pushed onto the stack, high-order byte first, then the low-order
byte. Next, PC is pushed onto the stack, high-order byte first, then the low-order byte. Then PC isloaded
with the datain HL and XPC isloaded with the datain JK. SPis then updated.

1. Avoid mixing LCALL and LLCALL instructions. When LCALL pushesthe XPC, it aso clears the upper
bits of the LXPC.
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Far Jump 4000, 5000
LLJP cc, lxpc,mn

Opcode Instruction Operation
— LLJP ce, if {cc}
lxpc,mn XPCiow = |xpC1 0y
XPCyrign = |1XPChign
PC = mn
EDC2n m xpl xph LLIPNZ, if {NZ}
Ixpc,mn XPCiow = 1XpPC oy
XPChign = 1XPChign
PC=mn
EDCA n m xpl xph | LLIPZ, if {Z}
Ixpc,mn XPCiow = 1XpPC oy
XPChigh = I1XPChigh
PC=mn
EDD2n m xpl xph LLIPNC, if {NC}
Ixpc,mn XPCq oy = XPCow
XPChigh = XPChign
PC=mn
EDDAn m xpl xph LLIPC, if {C}
Ixpc,mn XPCiow = 1XPC oy
XPChigh = 1XPChign
PC=mn
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 14 n/a n/a
Rabbit 5000 14 10 8
Flags ALTD IOI/I0E
S Z L/V c F R SP S D
Description

If condition cc istrue then program execution is transferred to the memory location specified by the 16-bit
constant, mn. A jump can be made to a computed address in extended memory by loading the 12-bit XPC
with the 16-bit constant Ixpc (the 4 most significant bits of 1xpc are discarded). Note that the value of the
12-bit XPC and consequently the address space defined by it is dynamically changed with this instruction.

This instruction recognizes labels when used in the Dynamic C assembler.
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Far Jump

4000, 5000

LLJP cx, lxpc,mn

Opcode Instruction Operation
— LLJP ex, if {ex}
lxpc,mn XPCiy = IxpCi oy
XPChign = Ix.pchigh
PC =mn
EDA2n m xpl LLJIP GT, if {GT}
xph Ixpc,mn XPCqoy = 1XPCiow
XPChign = 1XPChign
PC =mn
EDAA n m xpl LLIP GTU, if {GTU}
xph Ixpc,mn XPCqoy = 1XPCiow
XPChign = 1XPChign
PC =mn
EDB2n m xpl LLJPLT, if {LT}
xph Ixpc,mn XPCqoy = 1XpPCiow
XPChign = 1XPChign
PC =mn
EDBAn m xpl LLIPYV, if {V}
xph Ixpc,mn XPCqoy = 1XpPCiow
XPChigh = I1XPChigh
PC = mn
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 14 n/a n/a
Rabbit 5000 14 10 8
Flags ALTD IOl/IOE
S Z L/vV c F R SP S D
Description

If condition cx istrue then program execution is transferred to the memory location specified by the 16-bit
constant, mn. A jump can be made to a computed address in extended memory by loading the 12-bit XPC
with the 16-bit constant Ixpc (the 4 most significant bits of 1xpc are discarded). Note that the value of the
12-bit XPC and consequently the address space defined by it is dynamically changed with this instruction.

Thisinstruction recognizes labels when used in the Dynamic C assembler.
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Far Jump

4000, 5000

LLJP lxpc,mn

Opcode Instruction Operation
87n m xpl xph LLIP Ixpc,mn XPCy oy = 1XPC oy
XPChigh = 1XPChign
PC = mn
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 12 n/a n/a
Rabbit 5000 12 8 8
Flags ALTD IOl/IOE
S Z L/vV c F R SP S D
Description

Program execution is transferred to the memory location specified by the 16-bit constant, mn. A jump can
be made to a computed address in extended memory by loading the 12-bit X PC with the 16-bit constant
Ixpc (the 4 most significant bits of 1xpc are discarded). Note that the value of the 12-bit XPC and conse-
quently the address space defined by it is dynamically changed with thisinstruction.

This instruction recognizes labels when used in the Dynamic C assembler.
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Far Return 4000, 5000
LLRET
Opcode Instruction Operation
ED 8B LLRET PCiow = (SP)
PChign =(SP+1)
XPClow = (SP + 2)
XPChign = (SP+3)
SP=SP+4
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 14 n/a n/a
Rabbit 5000 4 4 2
Flags ALTD IOI/IOE
s Z L/V c F R SP s D
Description

The LLRET instruction is used to return from an LLCALL operation. It transfers execution from a subrou-
tine to the calling program by popping PC and the XPC from the stack.
The low-order byte of PC isloaded with the data whose addressis SP and the high-order byte of PC is

loaded with the data whose address is SP+1. Then, the low-order byte of XPC isloaded with the data
whose address is SP+2 and the high-order byte of XPC isloaded with the data whose address is SP+3.

Finally, the valuein SP isincremented by 4.
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Long Return

2000, 3000, 4000, 5000

LRET
Opcode Instruction Operation
ED 45 LRET PCiow = (SP)
PChign = (SP+1)
XPC=(SP+2)
SP=SP+3
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 13 n/a n/a
Rabbit 5000 13 11 11
Flags ALTD IOl/IOE
S Z L/V c F SP S D
Description

The LRET instruction is used to return from an LCALL operation. It transfers execution from a subroutine
to the calling program by popping PC and the XPC from the stack.

First, the low-order byte of PC isloaded with the data whose addressis SP. Next, the high-order byte of
PC isloaded with the data whose address is SP+1. Then, XPC is loaded with the data whose address is
SP+2. Finally the value in SPisincremented by 3.
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Block Copy

3000A, 4000, 5000

LSDDR
LSIDR
Opcode Instruction Operation
ED D8 LSDDR (DE) = (HL)
BC=BC-1
DE=DE-1
repeat whileBC =0
ED DO LSIDR (DE) = (HL)
BC=BC-1
DE=DE+1
repeat whileBC =0

. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 3000A/4000 6+7i n/a n/a
Rabbit 5000 6+7i 6+7i 4+7i
Flags ALTD IOI/IOE
S Z L/V c F R SP S D
- - - [ ]
Description

* LLSDDR: BC holds the count, which is the number of bytesthat will be copied from the source address
in HL to the destination address in DE. If the count starts at zero, the number of bytes that will be
moved is 65536. After each byteis copied, BC and DE are decremented and HL remains unchanged.
The instruction repeats until BC reaches zero.

* LSIDR: BC holdsthe count, which is the number of bytesthat will be copied from the source address
in HL to the destination addressin DE. If the count starts at zero, the number of bytes that will be
moved is 65536. After each byteis copied, BC is decremented and DE is incremented. HL remains
unchanged. The instruction repeats until BC reaches zero.

If either of these instructionsis prefixed by 10l or IOE, the source will be in the specified I/0 space. If the
prefix islOl (internal 1/0), add 1 clock for each iteration. If the prefix is1OE, add 2 clocks plus the number

of 1/0O wait states enabled.

TheV flagis cleared when BC transitions from 1 to 0, which ends the block copy.

Interrupts can occur between different repeats (after the registers have been updated), but not within an
iteration. Return from the interrupt isto the first byte of theinstruction, which isthe 1/O prefix byteif there

isone.
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Block Copy 3000A, 4000, 5000

LSDR
LSIR
Opcode Instruction Operation
ED F8 LSDR (DE)=(HL)
BC=BC-1
DE=DE-1
HL=HL-1
repeat whileBC =0
ED FO LSIR (DE)=(HL)
BC=BC-1
DE=DE+1
HL=HL+1
repeat whileBC =0
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 3000A/4000 6+7i n/a n/a
Rabbit 5000 6+7i 6+7i A+T7i
Flags ALTD IOl/IOE
S Z L/V c F R SP S D
- - - - °

Description

» LLSDR: BC holds the count, which is the number of bytes that will be moved from the source address
in HL to the destination address in DE. If the count starts at zero, the number of bytes that will be
moved is 65536. After each byteis copied, BC, DE and HL are decremented. The instruction repeats
until BC reaches zero.

» LSIR: BC holds the count, which isthe number of bytesthat will be moved from the source address
in HL to the destination address in DE. If the count starts at zero, the number of bytes that will be
moved is 65536. After each byte is copied, BC is decremented and DE and HL are incremented. The
instruction repeats until BC reaches zero.

If either of these instructionsis prefixed by 10l or IOE, the source will be in the specified 1/0O space. If the
prefix is10l, add 1 clock for each iteration. If the prefix is IOE, add 2 clocks plus the number of 1/0 wait
states enabled.

TheV flagis cleared when BC transitions from 1 to 0, which ends the block copy.

Interrupts can occur between different repeats (after the registers have been updated), but not within an
iteration. Return from the interrupt isto the first byte of theinstruction, which isthe 1/O prefix byteif there
isone.
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Multiply 2000, 3000, 4000, 5000

MUL
Opcode Instruction Operation
F7 MUL HL:BC =BC+DE
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 12 n/a n/a
Rabbit 5000 12 12 12
Flags ALTD IOl/IOE
S Z L/V c F R SP S D
Description

A signed multiplication operation is performed on the 16-bit binary integersin the BC and DE registers.
The signed 32-hit result isloaded in HL (bits 31 through 16) and BC (bits 15 through 0) registers.

Examples:

LD BC, OFFFFh ;BC gets -1

LD DE, OFFFFh ;DE gets -1

MUL ;HL|BC = 1, HL gets 0000h, BC gets 0001lh

In the above example, the 2's complement of FFFFh is 0001h.

LD BC, OFFFFh ;BC gets -1
LD DE, 00001h ;DE gets 1
MUL ;HL|BC = -1, HL gets FFFFh, BC gets FFFFh
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Multiply Unsigned 4000, 5000
MULU
Opcode Instruction Operation
A7 MULU HL:BC = BC « DE (unsigned)
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 12 n/a n/a
Rabbit 5000 12 12 12
Flags ALTD IOl/IOE
S Z L/V c F R SP S D
Description

An unsigned multiplication operation is performed on the 16-bit binary integersin the BC and DE regis-
ters. The unsigned 32-bit result isloaded in HL (bits 31 through 16) and BC (bits 15 through 0).

Examples:

LD BC, OFFFFh
LD DE, OFFFFh
MULU

LD BC, OFFFFh
LD DE, 00001h
MULU

262

; BC gets 65,535
; DE gets 65,535

7 HL|BC = 4,294,836,225 HL gets OXFFFE, BC gets 0x0001

; BC gets 65,535
;DE gets 1

; HL|BC = 65,535, HL gets 0x0000, BC gets OXFFFF
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Negate

2000, 3000, 4000, 5000

NEG
Opcode Instruction Operation
ED 44 NEG A=0-A
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 4 n/a n/a
Rabbit 5000 13 11 11
Flags ALTD I0I/IOE
s Z L/v c F R SP s D
° ° v ° ° °
Description

Subtracts A from zero and storestheresult in A.

Instruction Reference Manual

263



Negate 4000, 5000
NEG BCDE
NEG JKHL
Opcode Instruction Operation
DD 4D NEG BCDE BCDE =0- BCDE
FD 4D NEG JKHL JKHL =0-JKHL
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 n/a n/a
Rabbit 5000 4 2
Flags ALTD IOI/ICE
S Z L/vV c F R SP S D
° ° v ° ° °
Description

Subtracts BCDE or JKHL from zero and stores the result in BCDE or JKHL.
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Negate 4000, 5000
NEG HL
Opcode Instruction Operation
4D NEG HL HL=0-HL
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 2 n/a n/a
Rabbit 5000 2 2
Flags ALTD I0I/IOE
S Z L/V c F SP S D
° ° v ° °
Description

Subtracts HL from zero and stores the result in HL.
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No Operation

2000, 3000, 4000, 5000

NOP
Opcode Instruction Operation
00 NOP No operation
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 2 n/a n/a
Rabbit 5000 2 2 2
Flags ALTD IOl/IOE
S Z L/V c F R SP S D
Description

No operation is performed during this cycle.
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Bitwise OR

2000, 3000, 4000, 5000

OR A

Opcode Instruction Operation
B7 ORA A=A|A
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 2 n/a n/a
Rabbit 5000 2 2
Flags ALTD IOl/IOE
s Z L/v c F R SP s D
° ° L ° °
Description

Performs a bitwise OR operation between A and A. All of the flags are affected and A remains unchanged.

Example

The“OR A" operation results in the following:

If A =0x7F, S=0; Z=0; L/V=1; C=0.
If A =0x80, S=1; Z=0; L/V=1; C=0.
If A =0x00, S=0; Z=1; L/V=0; C=0.
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Bitwise OR

2000, 3000, 4000, 5000

OR HL,DE
Opcode Instruction Operation
EC ORHL,DE HL =HL |DE
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 2 n/a n/a
Rabbit 5000 2 2 2
Flags ALTD IOl/IOE
s Z L/v c F R SP s D
° ° L 0 ° ° °
Description

Performs a bitwise OR between the datain HL and the datain DE. The result is stored in HL.
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Bitwise OR

2000, 3000, 4000, 5000

OR IX,DE
OR 1IY,DE
Opcode Instruction Operation
DD EC ORIX,DE IX=1X|DE
FD EC OR1Y,DE IY =1Y | DE
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 n/a n/a
Rabbit 5000 4 2
Flags ALTD IOl/IOE
S Z L/V c F sP S D
° ° L °
Description

Performs a bitwise OR operation between DE and IX or IY.

Theresultisstored in IX or IY.
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Bitwise OR

4000, 5000

OR JKHL, BCDE

Opcode Instruction Operation
ED F6 OR JXHL,BCDE JKHL = JKHL | BCDE
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 n/a n/a
Rabbit 5000 4 2
Flags ALTD IOl/IOE
S Z L/V c F R sp S D
° ° L 0 ° °
Description

Performs a bitwise OR operation between JKHL and BCDE and stores the result in JKHL.
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Bitwise OR

2000, 3000, 4000, 5000

OR n

Opcode Instruction Operation
F6 n ORn A=A|n
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 n/a n/a
Rabbit 5000 4 2
Flags ALTD IOl/IOE
S Z L/V c F R SP S D
° ° L 0 [ [
Description

Performs a bitwise OR operation between A and the 8-bit constant n. Theresult is stored in A.
The Rabbit 4000/5000 assemblersview “OR A,n” and “OR n” as equivalent instructions.
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Bitwise OR

2000, 3000, 3000A

OR r

Opcode Instruction Operation
—_— ORr A=A|r
BO ORB A=A|B
B1 ORC A=A|C
B2 ORD A=A|D
B3 ORE A=A|E
B4 ORH A=A|H
B5 ORL A=A|L
Clocks 8-Bit Access Unlaﬁi-g?ri]ted All?gsgd

Rabbit 2000/3000 2 n/a n/a
Flags ALTD IOI/IOE

S zZ L/V c F R SP S D

° ° L ° °

Description

Performs a bitwise OR operation between A and r (any of the 8-bit registers B, C, D, E, H, or L). The

result is stored in A.

The opcodes for these instructions are different than the same instructionsin the Rabbit 4000 and 5000.
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Bitwise OR 4000, 5000
OR r

Opcode Instruction Operation
— ORr A=A|r
7FBO ORB A=A|B
7FB1 ORC A=A|C
7F B2 ORD A=A|D
7FB3 ORE A=A|E
7F B4 ORH A=A|H
7FB5 ORL A=A|L
Clocks 8-Bit Access Unla?i-g?rilted All?gsgd

Rabbit 4000 4 n/a n/a
Rabbit 5000 2 2 2
Flags ALTD IOI/IOE

S zZ L/V c F R SP S D

° ° L 0 ° °

Description

Performs a bitwise OR operation between A and r (any of 8-bit registers B, C, D, E, H, L) and stores the
resultin A.

The Rabbit 4000/5000 assemblersview “OR A,r" and “OR r” as equivalent instructions.

The opcodes for these instructions are different than the same instructions in the Rabbit 2000, 3000 and
3000A.

Example
If thevaluein A is 0100 1100 and the value in B is 0101 0001, the operation:

OR A,B

would result in A containing 0101 1101.
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Bitwise OR 2000, 3000, 3000A
OR (HL)
Opcode Instruction Operation
B6 OR (HL) A=A|(HL)
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000 5 n/a n/a
Flags ALTD IOl/IOE
S Z L/V c F R SP S D
° ° L 0 ° ° °
Description

Performs a bitwise OR operation between A and the datawhose addressisin HL.Theresult isstored in A.

Example
If the bytein A is 0100 1100 and the byte in the memory location pointed to by HL is 1110 0101, the oper-

ation:
OR (HL)

would result in A containing 1110 1101.
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Bitwise OR 4000, 5000
OR (HL)
Opcode Instruction Operation
7F B6 OR (HL) A=A|(HL)
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 7 n/a n/a
Rabbit 5000 5 5 5
Flags ALTD IOl/IOE
S Z L/V c F R SP S D
° ° L ° ° °
Description

Performs a bitwise OR operation between A and the data whose addressisin HL. Theresult isstored in A.
The Rabbit 4000/5000 assemblersview “OR A,(HL)” and “OR (HL)" as equivalent instructions.
The opcode for these instructions is different than the same instructions in the Rabbit 2000, 3000 and

3000A.

Example

If the bytein A is 0100 1100 and the byte in the memory location pointed to by HL is 1110 0101, the oper-

ation:

OR (HL)

would result in A containing 1110 1101.
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Bitwise OR

2000, 3000, 4000, 5000

OR (IX+d)
OR (IY+d)
Opcode Instruction Operation
DD B6 d OR (IX+d) A=A|(IX+d)
FD B6 d OR (1Y+d) A=A|(Y +d)
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 9 n/a n/a
Rabbit 5000 10 9 8
Flags ALTD I0I/IOE
S Z L/V c F R SP S D
° ° L ° ° °
Description

Performs a bitwise OR between A and the datawhose addressis

» thesum of the datain IX and the 8-bit signed displacement d, or
* thesum of thedatain 1Y and the 8-bit signed displacement d.

Theresultisstored in A.

The Rabbit 4000/5000 assemblersview “OR A,(IX+d)” and “OR (IX+d)" as equivalent instructions. The
sameistrue for “OR A,(IX+d)” and “OR (IX+d).”

Example

If the bytein A is 0100 1100 and the byte in the memory location pointed to by 1X+d is 1110 0101, the

operation:

OR (IX+d)

would result in A containing 1110 1101.
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Stack Operation 4000, 5000
POP BCDE
POP JKHL
Opcode Instruction Operation
DD F1 POP BCDE E=(SP)
D=(SP+1)
C=(SP+2
B=(SP+3)
SP=SP+4
FD F1 POP JKHL L =(SP)
H=(SP+1)
K=(SP+2)
J=(SP+3)
SP=SP+4
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 13 n/a n/a
Rabbit 5000 13 13 11
Flags ALTD I0Il/IOE
s zZ L/V c F R Sp s D
Description
Pops BCDE or JKHL from the stack.
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Stack Operation

2000, 3000, 4000, 5000

POP IP
Opcode Instruction Operation
ED 7E POP IP IP=(SP)
SP=SP+1
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 7 n/a n/a
Rabbit 5000 7 7 5
Flags ALTD IOl/IOE
S Z L/V c F R SP S D
Description

Pops | P from the stack. This is a chained-atomic instruction.
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Stack Operation

2000, 3000, 4000, 5000

POP IX
POP IY
Opcode Instruction Operation
DD E1 POP IX IX1 0w = (SP)
Xpign =(SP+1)
SP=SP+2
FD E1 POP 1Y 1Y1ow=(SP)
Ypign =(SP+1)
SP=SP+2
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 9 n/a n/a
Rabbit 5000 9 9 7
Flags ALTD IOl/IOE
S Z L/V c F R SP S D
Description

Pops X or 1Y from the stack.
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Stack Operation 4000, 5000

POP pd

Opcode

Instruction

Operation

POP pd

pd, = (SP)
pd, = (SP + 1)
pd, = (SP +2)

pd; =(SP+3); SP=SP+4

ED C1

POP PW

PW, =(SP)

PW, =(SP+1)
PW, = (SP+2)

PW, =(SP+3);SP=SP+4

ED D1

POP PX

PX, = (SP)
PX, = (SP+1)

PX, = (SP+2)

PX, =(SP+3); SP=SP+4

ED E1

POP PY

PY, = (SP)
PY, = (SP+1)
PY, =(SP+2)
PY,=(SP+3); SP=SP+4

ED F1

POP PZ

PZ,=(SP)

PZ, = (SP+1)
PZ,=(SP+2)
PZ,=(SP+3); SP=SP+4

Clocks

16-Bit

8-Bit Access

Unaligned

16-Bit
Aligned

Rabbit 4000

13

n/a

n/a

Rabbit 5000

13

13

11

Flags

ALTD

IOI/I0E

S Z

L/v

SP

S D

Description

Pops pd (any of the 32-hit registers PW, PX, PY or PZ) from the stack.
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Stack Operation

3000A, 4000, 5000

POP SU
Opcode Instruction Operation
ED 6E POP SU SU = (SP)
SP=SP+1
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 3000A/4000 9 n/a n/a
Rabbit 5000 7 7 5
Flags ALTD IOl/IOE
S L/V c F R SP S D

Description

Loads the System/User Mode Register SU with the data at the memory location in SP, then increments the

datain SP.

Thisis a chained-atomic instruction, meaning that an interrupt cannot take place between this instruction

and the ingtruction following it.
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Stack Operation 2000, 3000, 4000, 5000
POP zz

Opcode Instruction Operation
— POP zz 7z, ... = (SP)
Zz,59n = (SP + 1)
SP=SP+2
F1 POP AF F=(SP)
A=(SP+1)
SP=SP+2
Cl POPBC C=(SP)
B=(SP+1)
SP=SP+2
D1 POP DE E=(SP)
D=(SP+1)
SP=SP+2
El POP HL L=(SP)
H=(SP+1)
SP=SP+2
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 7 n/a n/a
Rabbit 5000 7 7 7
Flags ALTD IOI/IOE
S Z L/V c F R SP S D
Description

Loads the low-order byte of zz (any of AF, BC, DE, or HL) with the data at the memory addressin SP
then loads the high-order byte of zz with the data at the memory address immediately following the one
held in SP. SPisthen incremented twice.
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Stack Operation

2000, 3000, 4000, 5000

PUSH IP
Opcode Instruction Operation
ED 76 PUSH IP (SP-1)=IP
SP=SP-1
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 9 n/a n/a
Rabbit 5000 10 10 8
Flags ALTD IOl/IOE
S Z L/V c F R SP S D
Description

Pushes I P on the stack.
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Stack Operation 2000, 3000, 4000, 5000

PUSH IX
PUSH IY
Opcode Instruction Operation
DD E5 PUSH IX (SP-1) =1Xpign
(SP-2)=1X1,,
SP=SP-2
FD E5 PUSH IY (SP-1)=1Yy3ign
(SP-2)=1Y 14y
SP=SP-2
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 12 n/a n/a
Rabbit 5000 13 13 11
Flags ALTD I0I/IOE
s Z L/V c F R SP s D
Description

Pushes I X or I'Y on the stack.
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Stack Operation 4000, 5000
PUSH BCDE
PUSH JKHL
Opcode Instruction Operation
DD F5 PUSH BCDE (SP-1)=B
(SP-2)=C
(SP-3)=D
(SP-4)=E
SP=SP-4
FD F5 PUSH JKHL (SP-1)= Kyign
(SP-2) = Ky,
(SP-3)=H
(SP-4)=L
SP=SP-4
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 18 n/a n/a
Rabbit 5000 19 19 17
Flags ALTD I0l/IOE
S Z L/V c F R SP S D
Description
Pushes BCDE or JKHL on the stack.
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Stack Operation 4000, 5000
PUSH mn
Opcode Instruction Operation
ED AS5nm PUSH mn (SP-1)=m
(SP-2)=n
SP=SP-2
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 15 n/a n/a
Rabbit 5000 16 14 12
Flags ALTD IOl/IOE
S Z L/V c F R SP S D
Description

Pushes the 16-bit constant mn on the stack.
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Stack Operation

4000, 5000

PUSH ps
Opcode Instruction Operation

— PUSH ps (SP-1)=ps,
(SP-2) =ps,
(SP-3) =ps;
(SP - 4) = ps,
SP=SP-4

ED C5 PUSH PW (SP-1)=PW,; (SP-2) =PW,
(SP-3)=PW,; (SP-4)=PW,
SP=SP-4

ED D5 PUSH PX (SP-1) =PX5; (SP-2) =PX,
(SP-3) =PX;; (SP-4) =PX,
SP=SP-4

ED E5 PUSH PY (SP-1)=PY5; (SP-2) =PY,
(SP-3)=PY; (SP-4) =PY,
SP=SP-4

ED F5 PUSH PZ (SP-1)=PZ5; (SP-2)=PZ,
(SP-3)=PZ;; (SP-4)=PZ,
SP=SP-4
. 16-Bit 16-Bit

Clocks 8-Bit Access Unaligned Aligned

Rabbit 4000 18 n/a n/a

Rabbit 5000 19 19 17

Flags ALTD IOl/IOE

S Z L/V c F R SP S D
Description

Pushes ps (any of the 32-bit registers PW, PX, PY or PZ) on the stack.
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Stack Operation

3000A, 4000, 5000

PUSH SU
Opcode Instruction Operation
ED 66 PUSH SU (SP-1)=9sU
SP=SP-1
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 3000A/4000 9 n/a n/a
Rabbit 5000 10 10 8
Flags ALTD IOl/IOE
S Z L/V c F R SP S D
Description

Pushes SU on the stack. Thisis a chained-atomic instruction, meaning that an interrupt cannot take place
between thisinstruction and the instruction following it.
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Stack Operation

2000, 3000, 4000, 5000

PUSH zz
Opcode Instruction Operation
— PUSH zz (SP-1)=zzpiqn
(SP-2)=zz,
SP=SP-2
F5 PUSH AF (SP-1)=A
(SP-2)=F
SP=SP-2
C5 PUSH BC (SP-1)=B
(SP-2)=C
SP=SP-2
D5 PUSH DE (SP-1)=D
(SP-2)=E
SP=SP-2
E5 PUSH HL (SP-1)=H
(SP-2)=L
SP=SP-2
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 10 n/a n/a
Rabbit 5000 11 11 11
Flags ALTD IOl/IOE
S Z L/V F SP S D
Description

Pushes zz (any of the 16-bit registers AF, BC, DE or HL) on the stack.
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Read Mode

3000A, 4000, 5000

RDMODE
Opcode Instruction Operation
ED 7F RDMODE CF=3U[0]
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 3000A/4000 n/a n/a
Rabbit 5000 4 2
Flags ALTD IOl/IOE
S Z L/V c F R SP S D
- - - L]
Description

Sets the C flag to the value of bit 0 of SU. Bit 0 of SU isthe current system/user mode.

290

Rabbit Family of Microprocessors



Bit Reset

2000, 3000, 4000, 5000

RES b, r
Opcode Instruction Operation
br | A B C D E H L RES b,r r=
r & ~bit
0 CB CB CB CB CB CB CB
87 80 8l 82 83 84 85
1 CB CB CB CB CB CB CB
8F 88 89 8A 8B 8C 8D
2 CB CB CB CB CB CB CB
97 90 91 92 93 94 95
3 CB CB CB CB CB CB CB
9F 98 99 9A 9B 9C 9D
4 CB CB CB CB CB CB CB
A7 AO Al A2 A3 A4 A5
5 CB CB CB CB CB CB CB
AF A8 A9 AA AB AC AD
6 CB CB CB CB CB CB CB
B7 BO B1 B2 B3 B4 B5
7 CB CB CB CB CB CB CB
BF B8 B9 BA BB BC BD
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 n/a n/a
Rabbit 5000 4 2
Flags ALTD IOl/IOE
S Z L/V c F R SP S D
- - - - °
Description

Resets bit b (any of the bits 0, 1, 2, 3, 4, 5, 6, or 7) of r (any of theregistersA, B, C, D, E, H, or L).
The bit isreset by performing a bitwise AND between the selected bit and its complement.
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Bit Reset

2000, 3000, 4000, 5000

RES b, (HL)

Opcode Instruction Operation
—_— RESb,(HL) | (HL) =(HL) & ~bit b
CB 86 RESO,(HL) (HL) = (HL) & ~bit0
CB 8E RES 1,(HL) (HL) = (HL) & ~hit1
CB 96 RES 2,(HL) (HL) = (HL) & ~hit 2
CB 9E RES 3,(HL) (HL) = (HL) & ~hit 3
CB A6 RES 4,(HL) (HL) = (HL) & ~bit4
CB AE RES5,(HL) (HL) = (HL) & ~hit5
CB B6 RES6,(HL) (HL) = (HL) & ~hit 6
CB BE RES 7,(HL) (HL) = (HL) & ~hit 7

Clocks 8-Bit Access Unlaﬁi-g?rilted All?gsgd

Rabbit 2000/3000/4000 10 n/a n/a
Rabbit 5000 10 10 8
Flags ALTD IOI/ICE

S zZ L/V c F SP s D

Description

Resets bit b (any of the bits 0, 1, 2, 3, 4, 5, 6, or 7) of the datawhose addressisin HL
The bit isreset by performing a bitwise AND between the selected bit and its complement.
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Bit Reset

2000, 3000, 4000, 5000

RES b, (IX+d)
RES b, (IY+d)

Opcode Instruction Operation

DD CB d 86 RES0,(IX+d) (IX+d) = (IX+d) & ~hit 0

DD CB d 8E RES 1,(IX+d) (IX+d) = (IX+d) & ~hit 1

DD CB d 96 RES 2,(IX+d) (IX+d) = (IX+d) & ~hit 2

DD CB d 9E RES 3,(IX+d) (IX+d) = (IX+d) & ~hit 3

DD CB d A6 RES 4,(IX+d) (IX+d) = (IX+d) & ~hit 4

DD CB d AE RES5,(IX+d) (IX+d) = (IX+d) & ~hit 5

DD CB d B6 RES 6,(1X+d) (IX+d) = (IX+d) & ~hit 6

DD CB d BE RES 7,(IX+d) (IX+d) = (IX+d) & ~hit 7

FD CB d 86 RES 0,(1Y+d) (IY+d) =(Y+d) & ~hit 0

FD CB d 8E RES 1,(1Y+d) (IY+d) = (1Y+d) & ~hit 1

FD CB d 96 RES 2,(1Y+d) (IY+d) = (1Y+d) & ~hit 2

FD CB d 9E RES 3,(1Y+d) (IY+d) =(Y+d) & ~hit 3

FD CB d A6 RES4,(1Y+d) (IY+d) =(1Y+d) & ~bit 4

FD CB dAE RES5,(1Y+d) (IY+d) =(Y+d) & ~hit5

FD CB dB6 RES6,(IY+d) (IY+d) =(Y+d) & ~hit 6

FD CB dBE RES 7,(1Y+d) (IY+d) =(Y+d) & ~hit 7

Clocks 8-Bit Access Unlaﬁi-gBinted Alllﬁgsletd
Rabbit 2000/3000/4000 13 n/a n/a
Rabbit 5000 14 12 10
Flags ALTD IOI/IOE
S zZ L/V c F SP s D
Description

Resets bit b (any of the bits 0, 1, 2, 3, 4, 5, 6, or 7) of the data whose addressiis:

the sum of 1X and the 8-bit signed displacement d, or
the sum of 1Y and the 8-bit signed displacement d.

The bit isreset by performing a bitwise AND between the selected bit and its complement.
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Return

2000, 3000, 4000, 5000

RET
Opcode Instruction Operation
C9 RET PCiow = (SP)
PChign=(SP+1)
SP=SP+2
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 n/a n/a
Rabbit 5000 8 8 8
Flags ALTD IOI/IOE
S Z L/V c F R SP S D
Description

Transfers execution from a subroutine to the program that called the subroutine by popping the return
address from the stack into PC.

First, the low-order byte of PC isloaded with the data at the memory address in SP then the high-order
byte of PC isloaded with the data at the memory address immediately following the one held in SP. The
datain SP is then incremented twice.
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Return on Flag

2000, 3000, 4000, 5000

RET f
Opcode | Instruction Operation
_— RET £ If { £}
PC.w= (SP); PChigh: (SP+1); SP=SP+2
Co RET NZ if {NZ}
PC1ow = (SP); PChign = (SP+1)
SP=SP+2
Cc8 RET Z if {Z}
PClow = (SP); Pchigh = (SP + 1)
SP=SP+2
DO RET NC if {NC}
PClow = (SP); Pchigh = (SP + 1)
SP=SP+2
D8 RET C if {C}
PCyow = (SP); PChign = (SP+1)
SP=SP+2
EO RET LZ if {LZ}
PC1ow = (SP); PChign = (SP+1)
SP=SP+2
E8 RET LO if {LO}
PCiow = (SP); PChign = (SP+1)
SP=SP+2
FO RET P if {P}
PCiow = (SP); PChign = (SP+1)
SP=SP+2
F8 RET M if {M}
PCioy = (SP); PChign = (SP+1)
SP=SP+2
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 8 n/a n/a
Rabbit 5000 8 8 8
Flags ALTD IOI/IOE
S Z L/V c F R SP S D

Description

If the condition £ isfalse, theinstruction isignored. Otherwise, program execution continues at the
address at the top of the stack. See“ Condition Codes” on page 4 for a description of f.
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Return from Interrupt

2000, 3000, 4000, 5000

RETI
Opcode Instruction Operation
ED 4D RETI IP=(SP)
PClow = (SP+1)
PChign = (SP+2)
SP = SP+3
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 12 n/a n/a
Rabbit 5000 12 12 10
Flags ALTD IOl/IOE
s L/v c F SP s D

Description

Loads IP with the data whose address is on the top of the stack, which should be the interrupt priority that
was saved when the interrupt occurred. Then, loads PC from the stack, which should be the return address
that was saved when the interrupt occurred. Next, the interrupt priority and the return address are popped

off the stack by adding 3 to SP.

Thisis a chained-atomic instruction, meaning that an interrupt cannot take place between this instruction
and the ingtruction following it.
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Rotate Left Through Carry 4000, 5000
RL BC
RL HL
Opcode Instruction Operation
62 RL BC {CEBC} ={BC,CF}
42 RL HL {CEHL} ={HL,CF}
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 2 n/a n/a
Rabbit 5000 2 2
Flags ALTD IOI/IOE
S Z L/V c F R SP S D
° ° L ° ° °
Description

Rotates BC or HL to the | eft with the C flag. Each bit in the register moves to the next highest-order bit
position (bit 0 movesto bit 1, etc.) while the C flag moves to bit 0 and bit 15 movesto the C flag.
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Rotate Left Through Carry

4000, 5000

RL bb,BCDE

Opcode Instruction Operation
—_— RL bb,BCDE {CF,BCDE} = {BCDE,CF}
bb=bb-1
repeat while bb =0
DD 68 RL 1,BCDE {CF,BCDE} = {BCDE,CF}
bb=bb-1
repeat while bb =0
DD 69 RL 2,BCDE {CF,BCDE} = {BCDE,CF}
bb=bb-1
repeat while bb 1=0
DD 6B RL 4,BCDE {CF,BCDE} = {BCDE,CF}
bb=bb-1
repeat while bb 1= 0
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 n/a n/a
Rabbit 5000 4 2
Flags ALTD IOl/IOE
S Z L/V c F R SP S D
° ° L [ [ [
Description

Rotates BCDE to the left with the C flag. Each bit in the register movesto the next highest-order bit posi-
tion (bit 0 movesto hit 1, etc.) while the C flag movesto bit 0 and bit 31 moves to the C flag. This opera-
tion happens b number of times.
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Rotate Left Through Carry

4000, 5000

RL bb, JKHL

Opcode Instruction Operation
— RL bb,JKHL {CFJKHL} ={JKHL,CF}
bb=bb-1
repeat while bb '=0
FD 68 RL 1,JKHL {CFRJKHL} ={JXKHL,CF}
bb=bb-1
repeat while bb 1=0
FD 69 RL 2,JKHL {CFRJIKHL} ={XKHL,CF}
bb=bb-1
repeat while b '=0
FD 6B RL 4,JKHL {CFRJIKHL} ={XKHL,CF}
bb=bb-1
repeat while bb =0
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 n/a n/a
Rabbit 5000 4 2
Flags ALTD IOl/IOE
s Z L/vV c F R SP S D
° ° L [ [ [
Description

Rotates JKHL to the left with the C flag. Each bit in the register moves to the next highest-order bit posi-
tion (bit 0 movesto hit 1, etc.) while the C flag movesto bit 0 and bit 31 moves to the C flag. This opera-
tion happens bb number of times. See Figure 2 for an illustration.
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Rotate Left Through Carry

2000, 3000, 4000, 5000

RL DE
Opcode Instruction Operation
F3 RL DE {CF.DE} ={DE,CF}
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 2 n/a n/a
Rabbit 5000 2 2 2
Flags ALTD IOl/IOE
s Z L/v c F SP s D
° ° L ° °
Description

Rotates DE to the left with the C flag. Each bit in the register moves to the next highest-order bit position
(bit 0 movesto bit 1, etc.) while the C flag movesto bit 0 and bit 15 movesto the C flag. See Figure 1 for

an illustration.
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Rotate Left Through Carry

2000, 3000, 4000, 5000

RL r
Opcode Instruction Operation
_— RL r {CF,r} = {,CF}
CB 17 RL A {CFA} ={A,CF}
CB 10 RL B {CEB} ={B,CF}
CB 11 RL C {CEC} ={C,CF}
CB 12 RL D {CED} ={D,CF}
CB 13 RL E {CFE} ={E,CF}
CB 14 RL H {CFH} ={H,CF}
CB 15 RL L {CFL} ={L,CF}
: 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 n/a n/a
Rabbit 5000 4 2
Flags ALTD IOl/IOE
S Z L/V c F R SP S D
° ° L ° ° °
Description

Rotatesr (any of theregister A, B, C, D, E, H, or L) to the left with the C flag. Each bit in the register
moves to the next highest-order bit position (bit 0 movesto bit 1, etc.) while the C flag movesto bit 0 and
bit 7 movesto the C flag. See figure below.

Figure 3: The bit logic of the RL instruction.

LCF < R —— 0 |<
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Rotate Left Through Carry

2000, 3000, 4000, 5000

RL (HL)
Opcode Instruction Operation
CB 16 RL (HL) {CF,(HL)} ={(HL),CF}
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 10 n/a n/a
Rabbit 5000 10 10 8
Flags ALTD IOI/IOE
s Z L/v c F R SP s D
° ° L ° ° ° °
Description

Rotates to the left with the C flag the data whose addressis HL.

Bits 0 through 6 move to the next highest-order bit position (bit 0 moves to bit 1, etc.) while the C flag

movesto bit 0 and bit 7 movesto the C flag. See Figure 3 for an illustration.

Example

If HL contains 0x4545, the byte in the memory location 0x4545 is 0110 1010, and the C flag is set, then
after the execution of the operation:

RL (HL)

the byte in memory location 0x4545 will contain 1101 0101 and the C flag will be reset.
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Rotate Left Through Carry

2000, 3000, 4000, 5000

RL (IX+d)
RL (IY+d)
Opcode Instruction Operation
DD CBd16 RL (IX+d) {CR(X + d)} ={(X + d),CF}
FD CBd 16 RL (IY+d) {CR(UY + d)} ={(Y + d),CF}
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 13 n/a n/a
Rabbit 5000 14 12 10
Flags ALTD IOl/IOE
s Z L/v c F R SP s D
° ° L ° ° ° °
Description

Rotates to the left with the C flag the data whose addressis.

» thesum of IX and the 8-bit signed displacement d, or
e thesumoflY and d

Bits 0 through 6 move to the next highest-order bit position (bit 0 moves to bit 1, etc.) while the C flag

movesto bit 0 and bit 7 movesto the C flag. See Figure 3 for anillustration.

Example

If the sum of IX and d is 0x4545, the byte in the memory location 0x4545 is 0110 1010, and the C flag is

set, then after the execution of the operation:

RL (IX+d)

the byte in memory location 0x4545 will contain 1101 0101 and the C flag will be reset.
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Rotate Left A Through Carry 2000, 3000, 4000, 5000

RLA
Opcode Instruction Operation
17 RLA {CFA} ={A,CF}
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 2 n/a n/a
Rabbit 5000 2 2 2
Flags ALTD IOl/IOE
S Z L/V c F R SP S D
- - - [ L[] L]
Description

Rotates to the left with the C flag the contents of A. Each bit in the register moves to the next highest-order
bit position (bit 0 movesto bit 1, etc.) while the C flag moves to bit 0 and bit 7 moves to the C flag. See
Figure 3 for anillustration.
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Rotate Left Through A

4000, 5000

RLB A,BCDE
RLB A, JKHL

Opcode Instruction Operation
DD 6F RLB A,BCDE {A,BCDE} ={BCDE,A}
FD 6F RLB A,JKHL {AJKHL} ={JKHL,A}
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 n/a n/a
Rabbit 5000 4 2
Flags ALTD IOl/IOE
S Z L/V c F SP S D
Description

Rotates BCDE or JKHL to the left with A. The bits are rotated 8 at atime, as illustrated in the figure
below. Bits 0 through 23 are shifted 8 bitsto hit positions 8 through 31. Bits 31 through 24 are shifted to A

and A is shifted to bits 7 through 0.

Figure 4: The bit logic of the “RLB A, BCDE” instruction

A |( .....
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Rotate Left Affect Carry 4000, 5000

RLC BC
RLC DE
Opcode Instruction Operation
60 RLCBC BC ={BC[14,0],B[7]}
CF=BJ7]
50 RLC DE DE ={DE[14,0],D[7]}
CF=D[7]
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 n/a n/a
Rabbit 5000 2 2 2
Flags ALTD IOI/ICE
S Z L/vV c F R SP S D
° ° L ° ° °
Description

Rotates BC or DE to the left (bit 0 movesto bit 1, etc.). The highest-order bit isrotated to the C flag and
bit 0. See the figure below.

Figure 5: The bit logic of the RLC instruction
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Rotate Left Affect Carry

4000, 5000

RLC bb,BCDE

Opcode Instruction Operation

— RLC bb,BCDE | BCDE ={BCDE[30,0],B[7]}

CF =BJ[7]
bb = bb-1
repeat whilebb '=0

DD 68 RLC 1,BCDE BCDE = { BCDE[30,0],B[7]}

CF=B[7]
bb = bb-1
repeat whilebb !'=0

DD 69 RLC 2,BCDE BCDE = { BCDE[30,0],B[7]}

CF=B[7]
bb = bb-1
repeat whilebb !'=0

DD 6B RLC 4,BCDE BCDE = { BCDE[30,0],B[7]}

CF=B[7]
bb = bb-1
repeat whilebb =0

. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 n/a n/a
Rabbit 5000 4 2
Flags ALTD IOI/IOE
S Z L/V c F R SP S D
° ° L [ [ [
Description

Rotates BCDE to the left (bit 0 movesto bit 1, bit 1 movesto bit 2 etc.). Bit 31 movesto the C flag and bit

0. See the figure below.

Figure 6: The bit logic of the RLC operation.

This operation happens bb number of times.
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Rotate Left Affect Carry 4000, 5000

RLC bb,JKHL

Opcode Instruction Operation
— RLC bb,JKHL JKHL = {JKHL[30,0],J[7]}
CF =J[7]
bb = bb-1
repeat whilebb !'=0
FD 68 RLC 1,JKHL JKHL = {JKHL[30,0],J[7]}
CF=]J7]
bb = bb-1
repeat whilebb !'=0
FD 69 RLC 2,JKHL JKHL = {JKHL[30,0],J[7]}
CF=]J7]
bb = bb-1
repeat whilebb !'=0
FD 6B RLC 4,JKHL JKHL = {IJKHL[30,0],J[7]}
CF=]J7]
bb = bb-1
repeat whilebb !'=0

. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned

Rabbit 4000 4 n/a n/a
Rabbit 5000 4 4 2
Flags ALTD IOl/IOE

S Z L/V c F R sP S D

° ° L [ [ [

Description

Rotates JKHL to the left (bit 0 movesto bit 1, etc.) while bit 7 of the highest-order byte moves to bit 0 of
the lowest-order byte and the C flag. This operation happens bb number of times. See Figure 6 for an
illustration.
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Rotate Left Affect Carry

2000, 3000, 4000, 5000

RLC r
Opcode Instruction Operation
E— RLC r r={r[6,0],x[7]}; CF = 7]
CB 07 RLCA A ={A[6,0],A[7]}; CF=A[T]
CB 00 RLCB B ={B[6,0],B[7]}; CF =B[7]
CB 01 RLCC C={C[6,0],C[7]}; CF=C][T7]
CB 02 RLCD D ={D[6,0],D[7]}; CF=DI[7]
CB 03 RLCE E ={E[6,0],E[7]}; CF = E[7]
CB 04 RLCH H ={H[6,0],H[7]}; CF=HI[7]
CB 05 RLCL L ={L[6,0],L[7]}; CF=L[7]
Clocks 8-Bit Access Unlaﬁi-g?rilted All?gsgd
Rabbit 2000/3000/4000 n/a n/a
Rabbit 5000 4 2
Flags ALTD IOI/ICE
S L/vV c F R SP S D
° L ° ° °

Description

Rotates r (any of theregister A, B, C, D, E, H, or L) to the left. Each bit in the register moves to the next

highest-order bit position (bit 0 movesto bit 1, etc.). Bit 7 moves to both bit 0 and the C flag.

Figure 7: The bit logic of the RLC instruction.
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Rotate Left Affect Carry

2000, 3000, 4000, 5000

RLC (HL)
Opcode Instruction Operation
CB 06 RLC (HL) (HL) ={(HL)[6,0],(HL)[ 71}
CF=(HL)[7]
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 10 n/a n/a
Rabbit 5000 10 10 8
Flags ALTD IOl/IOE
s Z L/v c F R SP s D
° ° L ° ° ° °
Description

Rotates to the left the data whose address is HL .

Each bit moves to the next highest-order bit position (bit 0 movesto hit 1, etc.). Bit 7 moves to both bit 0
and the C flag. See Figure 7 for an illustration.

Example

If HL contains 0x4545, the byte in the memory location 0x4545 is 0110 1010, and the C flag is set, then
after the execution of the operation:

RLC (HL)

the byte in memory location 0x4545 will contain 1101 0100 and the C flag will be reset.
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Rotate Left Affect Carry

2000, 3000, 4000, 5000

RLC (IX+d)
RLC (IY+d)

Opcode Instruction Operation
DD CB d 06 RLC (IX+d) (IX+d) ={(IX+d)[6,0],(IX+a)[ 7]}
CF=(IX+d)[7]
FD CB d 06 RLC (IY+d) (IY+a) ={(Y+d)[6,0],(1Y+a)[ 7]}
CF=(Y+d)[7]
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 13 n/a n/a
Rabbit 5000 14 12 10
Flags ALTD IOl/IOE
S Z L/v c F R SP S D
° ° L [ [ ° °
Description

Rotates to the |eft the data whose address is;

the sum of 1 X and the 8-bit signed displacement d, or
the sum of 1Y and d.

Each bit moves to the next highest-order bit position (bit 0 movesto hit 1, etc.). Bit 7 moves to both bit 0
and the C flag. See Figure 7 for an illustration.

Example

If the sum of IX and d is 0x4545, the byte in the memory location 0x4545 is 0110 1010, and the C flag is
set, then after the execution of the operation:

RLC

(IX+d)

the byte in memory location 0x4545 will contain 1101 0100 and the C flag will be reset.
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Rotate Left 4000, 5000

RLC 8, BCDE
RLC 8, JKHL

Opcode Instruction Operation
DD 4F RLC 8,BCDE BCDE = {CDE,B}
FD 4F RLC 8,JKHL JKHL ={KHL,J}
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 4 n/a n/a
Rabbit 5000 4 4 2
Flags ALTD IOI/ICE
S Z L/vV c F R SP S D
Description

Rotates BCDE or JKHL to the left. Each byte moves to the next highest-order byte position, with the high-
est-order byte moving to the lowest-order byte. See the figure below.

Figure 8: Bit logic of “RLC 8,BCDE” instruction
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Rotate Left A Affect Carry 2000, 3000, 4000, 5000
RLCA

Opcode Instruction Operation
07 RLCA A ={A[6,0],A[7]}
CF=A[7]
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned

Rabbit 2000/3000/4000 2 n/a n/a
Rabbit 5000 2 2 2
Flags ALTD IOl/IOE

S Z L/V c F R SP S D

- - - [ L[] L]

Description

Rotates A to the left. Each bit in the register moves to the next highest-order bit position (bit 0 movesto
bit 1, etc.) while bit 7 moves to both bit 0 and the C flag. See Figure 7 for an illustration.
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Rotates to the right with the C flag the datain BC. See the figure below.

Figure 9: The bit logic of the RR instruction

Rotate Right Through Carry 4000, 5000
RR BC
Opcode Instruction Operation
63 RR BC {BC,CF} = {CFBC}
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 2 n/a n/a
Rabbit 5000 2 2 2
Flags ALTD IOl/IOE
S Z L/V c F R SP S D
° ° L ° ° °
Description

Rabbit Family of Microprocessors



Rotate Right Through Carry

4000, 5000

RR bb, BCDE
RR bb, JKHL

Opcode Instruction Operation
— RR bb,BCDE {BCDE,CF} = {CF,BCDE}
bb=bb-1
repeat whilebb =0
DD 78 RR 1,BCDE repeat the operation 1 time
DD 79 RR 2,BCDE repeat the operation 2 times
DD 7B RR 4,BCDE repeat the operation 4 times
— RR bb,JKHL {JKHL,CF} ={CF,JKHL}
bb=bb-1
repeat whilebb '=0
FD 78 RR 1,J0KHL repeat the operation 1 time
FD 79 RR 2,J0KHL repeat the operation 2 times
FD 7B RR 4,JKHL repeat the operation 4 times
Clocks 8-Bit Access Unlagi-gBinted Alllﬁgsletd
Rabbit 4000 n/a n/a
Rabbit 5000 4 2
Flags ALTD [e]V[e]=
s z L/V c F R SP s D
° ° L ° ° °
Description

Rotates to the right with the C flag the datain BCDE or JKHL.

Figure 10: The bit logic of the RR instruction.

) | ........ )I CF |

This operation happens bb times.
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Rotate Right Through Carry

2000, 3000, 4000, 5000

RR DE
RR HL
Opcode Instruction Operation
FB RR DE {DE,CF} ={CFDE}
FC RR HL {HL,CF} ={CFHL}
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 2 n/a n/a
Rabbit 5000 2 2 2
Flags ALTD IOI/ICE
S Z L/V c F SP S D
° ° L ° °
Description

Rotates to the right with the C flag the datain DE or HL. Bit 0 movesto the C flag, bits 1 through 15 move
to the next lowest-order bit position, and the C flag moves to bit 15. See Figure 11 below for an illustra-

tion.
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Figure 11: The bit logic for RR instruction.
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Rotate Right Through Carry

2000, 3000, 4000, 5000

RR IX
RR IY
Opcode Instruction Operation
DD FC RR X {IX,CF} ={CFIX}
FD FC RRIY {IY,CF} ={CFIlY}
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 n/a n/a
Rabbit 5000 4 2
Flags ALTD IOl/IOE
S Z L/v c F SP S D
° ° L ° °
Description

Rotates to the right with the C flag the datain IX or I'Y. Bit 0 movesto the C flag, bits 1 through 15 move
to the next lowest-order bit position, and the C flag moves to bit 15. See Figure 9 for an illustration.
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Rotate Right Through Carry 2000, 3000, 4000, 5000
RR r

Opcode Instruction Operation
— RR r {r.CF} ={CF,r}
CB 1F RR A {ACF} ={CFA}
CB 18 RR B {B,CF} ={CFB}
CB 19 RRC {C,CF} ={CFC}
CB 1A RRD {D,CF} ={CFD}
CB 1B RRE {E,.CF} ={CFE}
CB1C RRH {H,CF} ={CFH}
CB 1D RRL {L,CF} ={CFL}
Clocks 8-Bit Access Unlaﬁi-g?ri]ted All?gsgd

Rabbit 2000/3000/4000 4 n/a n/a
Rabbit 5000 4 4 2
Flags ALTD I0I/IOE

S zZ L/V c F R SP S D

. . L . . .

Description

Rotates to the right with the C flag the datain register r (any of theregisters A, B, C, D, E, H, or L). Bit 0
moves to the C flag, bits 1 through 7 move to the next lowest-order bit position, and the C flag movesto
bit 7. See the figure below.

Figure 12: The bit logic for the RR instruction.

>| 7 >0 | ........ )I CF |
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Rotate Right Through Carry

2000, 3000, 4000, 5000

RR (HL)
Opcode Instruction Operation
CB 1E RR (HL) {(HL),CF} ={CFK(HL)}
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 10 n/a n/a
Rabbit 5000 10 10 8
Flags ALTD IOl/IOE
s Z L/v c F SP s D
° ° L ° ° ° °
Description

Rotates to the right with the C flag the data whose addressis HL.

Bit 0 movesto the C flag, bits 1 through 7 move to the next lowest-order bit position, and the C flag moves
to bit 7. See Figure 12 for anillustration.
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Rotate Right Through Carry

2000, 3000, 4000, 5000

RR (IX+d)
RR (IY+d)
Opcode Instruction Operation
DD CB d 1E RR (IX+d) {(IX+d),CF} = {CF,(IX+d)}
FD CB d 1E RR (1Y+d) {(1Y+d),CF} ={CF,(IY+d)}
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 13 n/a n/a
Rabbit 5000 14 12 10
Flags ALTD I0I/IOE
S Z L/V c F SP S D
° ° L ° ° ° °
Description

Rotates to the right with the C flag the data whose addressiis:

» thesum of IX and the 8-bit signed displacement d, or
* thesumof I'Y and the 8-bit signed displacement d.

Bit 0 movesto the C flag, bits 1 through 7 move to the next lowest-order bit position, and the C flag moves
to bit 7. See Figure 12 for an illustration.
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Rotate Right A Through Carry 2000, 3000, 4000, 5000

RRA

Opcode Instruction Operation
1F RRA {A,CF} ={CFA}
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned

Rabbit 2000/3000/4000 2 n/a n/a
Rabbit 5000 2 2 2
Flags ALTD IOl/IOE

S Z L/V c F R SP S D

- - - [ L[] L]

Description

Rotates to the right with the C flag the datain A. Bit 0 moves to the C flag, bits 1 through 7 move to the
next lowest-order bit position, and the C flag movesto bit 7. See Figure 12 for an illustration.
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Rotate Right Through A

4000, 5000

RRB A, BCDE
RRB A, JKHL

Opcode Instruction Operation
DD 7F RRB A,BCDE {A, BCDE} ={E, A, BCD}
FD 7F RRB A,JKHL {A, KHL} ={L, A, KH}
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 n/a n/a
Rabbit 5000 4 4 2
Flags ALTD IOI/ICE
S Z L/vV c F R SP S D
Description

Rotates 8 hitsto the right with A the datain BCDE or JKHL. For example, the datain B movesto C, while
the datain C movesto D. The low-order byte movesto A and A moves to the high-order byte. See the fig-
ure below.

Figure 13: The bit logic of the “RRA 8,BCDE” instruction.
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Rotate Right Affect Carry 4000, 5000
RRC BC
RRC DE
Opcode Instruction Operation
61 RRC BC BC ={B[0],BC[15,1]}
CF=C[0]
51 RRC DE DE ={DJ[0],DE[15,1]}
CF = E[0]
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 2 n/a n/a
Rabbit 5000 2 2 2
Flags ALTD IOl/IOE
S Z L/V c F R SP S D
° ° L ° ° °
Description

Rotates to the right the C flag with the datain BC or DE. Each bit in the register moves to the next lowest-
order bit position (bit 15 movesto bit 14, etc.) while bit 0 moves to both bit 15 and the C flag. See the fig-

ure below.
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Rotate Right Affect Carry 4000, 5000

RRC bb,BCDE
RRC bb,JKHL

Opcode Instruction Operation
— RRC bb,BCDE BCDE = {B[7],BCDE[31,1]}
CF =E[Q]
bb=bb-1
repeat while bb =0
DD 58 RRC 1,BCDE repeat the operation 1 time
DD 59 RRC 2,BCDE repeat the operation 2 times
DD 5B RRC 4,BCDE repeat the operation 4 times
— RRC b,JKHL JKHL ={J[7],JKHL[31,1]}
CF=L[Q]
bb=bb-1
repeat while bb =0
FD 58 RRC 1,JKHL repeat the operation 1 time
FD 59 RRC 2,JKHL repeat the operation 2 times
FD 5B RRC 4,JKHL repeat the operation 4 times
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 4 n/a n/a
Rabbit 5000 4 4 2
Flags ALTD IOI/IOE
s z L/V c F R SP S D
° ° L [ [ [
Description

Rotates to the right the datain BCDE or JKHL. Each bit in the register moves to the next lowest-order bit
position (bit 31 movesto bit 30, etc.) while bit 0 moves to both bit 31 and the C flag.

Figure 15: The bit logic of RRC.

This operation happens bb number of times.
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Rotate Right Affect Carry

2000, 3000, 4000, 5000

RRC r
Opcode Instruction Operation
—_ RRC r r={r[0],z[7,1]}; CF = £[Q]
CB OF RRC A A ={A[0Q].A[7,1]}; CF=A[(]
CB 08 RRCB B ={B[0],B[7,1]}; CF=B[(Q]
CB 09 RRCC C={C[0],C[7,1]}; CF=C[Q]
CB 0A RRCD D ={D[Q],D[7,1]}, CF=DI[Q]
CB 0B RRCE E={E[0],E[7,1]}; CF=E[O]
CBOC RRCH H = {H[0],H[7,1]}; CF=HI[Q]
CB 0D RRC L L ={L[Q],L[7,1]}; CF=L[O]
Clocks 8-Bit Access Unlaﬁ;g?rilted Allf;gsgd
Rabbit 2000/3000/4000 n/a n/a
Rabbit 5000 4 2
Flags ALTD IOI/ICE
] L/v c F R SP S D
° L ° ° °

Description

Rotates to theright the datain r (any of theregisters A, B, C, D, E, H, or L).

Each bit moves to the next lowest-order bit position (bit 7 movesto bit 6, etc.) while bit 0 movesto both
bit 7 and the C flag.

Figure 16: The bit logic of the RRC instruction.

,| 7 >0 |,| CF |
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Rotate Right Affect Carry 2000, 3000, 4000, 5000
RRC (HL)

Opcode Instruction Operation
CB OE RRC (HL) (HL) ={(HL)[O],(HL)[7,1]}
CF = (HL)[0]
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 10 n/a n/a
Rabbit 5000 10 10 8
Flags ALTD IOI/IOE
s Z L/v c F R SP s D
° ° L ° ° ° °
Description

Rotates to the right the data whose addressis HL.

Each bit moves to the next lowest-order bit position (bit 7 movesto bit 6, etc.) while bit 0 movesto both
bit 7 and the C flag. See Figure 16 for an illustration.
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Rotate Right Affect Carry 2000, 3000, 4000, 5000

RRC (IX+d)
RRC (IY+d)

Opcode Instruction Operation

DDCBJOE | RRC(IX+d) (X +d) = {(IX + [0,

(X + d)[7,1]}
CF=(IX+d)0]

FDCBJOE | RRC(IY+d) (Y +d)={QY + d)[0],
(Y + d)[7,1]}
CF=(Y + d)[0]

. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 13 n/a n/a
Rabbit 5000 14 12 10
Flags ALTD IOl/IOE
S Z L/V c F R sP S D
° ° L ° ° ° °
Description

Rotates to the right the data whose addressiis:

e thesum of IX and the 8-bit signed displacement 4, or
* thesumof I'Y and the 8-bit signed displacement d.

Each bit movesto the next lowest-order bit position (bit 7 movesto bit 6, etc.) while bit 0 movesto both bit
7 and the C flag. See Figure 16 for anillustration.
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Rotate Right

RRC 8, BCDE
RRC 8, JKHL

4000, 5000

Opcode Instruction Operation
DD 5F RRC 8,BCDE BCDE ={E, BCD}
FD 5F RRC 8,JKHL JKHL ={L, KH}
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 n/a n/a
Rabbit 5000 4 2
Flags ALTD IOI/ICE
S Z L/vV c F R SP S D
Description

Rotates BCDE or JKHL to theright. Each byte in the register movesto the next lowest-order byte position.
E.g., thebytein B isloaded into C; the byte that wasin C isloaded into D; the byte that wasin D is loaded
into E; and the byte that wasin E isloaded into B.

Figure 17: The bit logic of the “RRC 8,BCDE” instruction
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Rotate Right A Affect Carry

2000, 3000, 4000, 5000

RRCA
Opcode Instruction Operation
OF RRCA A ={A[0].A[7,1]}
CF=AIQ]
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 n/a n/a
Rabbit 5000 2 2 2
Flags ALTD IOl/IOE
S Z L/V c F R SP S D
- - - [ L[] L]
Description

Rotates to the right the datain A. Each bit moves to the next lowest-order bit position (bit 7 moves to bit 6,
etc.) while bit 0 movesto both bit 7 and the C flag. See Figure 16 for an illustration.
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Reset PC to Interrupt Vector Address

2000, 3000, 4000, 5000

RST v
Opcode | Instruction Operation
(SP-2) =PC,oy
SP = SP-2;
PC = Restart Address
D7 RST 10 (SP-1) = PChigh; (SP-2) =PC,,,; SP=SP-2;
PC =11R:0x20
DF RST 18 (SP-1) = PChi ghs (SP-2) = PC, .,; SP=SP-2;
PC = 1IR:0x30
E7 RST 20 (SP-1) = PChigh; (SP-2) = PC,,,; SP=SP-2;
PC =11R:0x40
EF RST 28 (SP-1) = PChigh; (SP-2) =PC,,,; SP=SP-2;
PC = IIR:0x50
FF RST 38 (SP-1) = PChigh; (SP-2) = PC,,,; SP=SP-2;
PC =11R:0x70
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 8 n/a n/a
Rabbit 5000 11 11 11
Flags ALTD IOl/IOE
S Z L/V c F SP S D
Description

Transfers program execution to the interrupt vector address specified by 1IR:v, where IR is the address of
the interrupt vector table and v is the offset. The vector table is aways on a 100h boundary. Its address can
be read and set by theinstructionsLD A,lIR and LD IIR,A respectively, where A isthe upper nibble of the

16-bit vector table address.

330

Rabbit Family of Microprocessors



Subtract Through Carry

2000, 3000, 4000, 5000

SBC A,n
Opcode Instruction Operation
DE n SBCAn A=A-n-CF
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 n/a n/a
Rabbit 5000 4 2
Flags ALTD IOl/IOE
S Z L/V c F SP S D
° ° v [ [
Description

Subtracts the C flag and the 8-bit constant n from A.The difference is stored in A. These operations output

an inverted carry:

* TheCflagissetif A islessthan the data being subtracted from it.

» The Cflagiscleared if A isgreater than the data being subtracted from it.

» The C flag is unchanged if A isequal to the data being subtracted from it.

The Rabbit 4000/5000 assemblersview “SBC A,n” and “SBC n” as equivaent instructions. In the latter
case, A isused even though it is not explicitly stated.
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Subtract Through Carry

2000, 3000, 3000A

SBC A, r
Opcode Instruction Operation
 — SBC A,r A=A-r-CF
oF SBCAA A=A-A-CF
98 SBCAB A=A-B-CF
99 SBCAC A=A-C-CF
9A SBCAD A=A-D-CF
9B SBCAE A=A-E-CF
9C SBCAH A=A-H-CF
9D SBCA,L A=A-L-CF
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000 2 n/a
Flags ALTD IOl/IOE
S Z L/v c F R SP S D
° ° v [ [ [
Description

Subtracts the C flag and the datain r (any of theregisters A, B, C, D, E, H, or L) from thedatain A. The

result is stored in A.

These operations output an inverted carry:

» The Cflagissetif A islessthan the data being subtracted from it.
» The Cflagiscleared if A isgreater than the data being subtracted from it.

» The C flag isunchanged if A isequal to the data being subtracted from it.

332

Rabbit Family of Microprocessors



Subtract Through Carry 4000, 5000
SBC A, r
Opcode Instruction Operation
— SBCA,r A=A-r-CF
7F 9F SBCAA A=A-A-CF
7F 98 SBCAB A=A-B-CF
7F 99 SBCA,C A=A-C-CF
7F 9A SBCADD A=A-D-CF
7F 9B SBCAE A=A-E-CF
7F9C SBCAH A=A-H-CF
7F 9D SBCAL A=A-L-CF
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 n/a n/a
Rabbit 5000 2 2
Flags ALTD IOl/IOE
S Z L/V c F R SP S D
° ° v ° ° °
Description

Subtracts the C flag and the datain r (one of A, B, C, D, E, H or L) from A. Theresult isstored in A.
The Rabbit 4000/5000 assemblersview “SBC A,r" and “SBC r” as equivalent instructions. In the latter

case, A isused even though it is not explicitly stated.

The opcodes for these instructions are different than the same instructions in the Rabbit 2000, 3000 and

3000A.
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Subtract Through Carry

2000, 3000, 3000A

SBC A, (HL)

Opcode Instruction Operation
9E SBC A,(HL) A=A-(HL)-CF
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned

Rabbit 2000/3000 5 n/a n/a
Flags ALTD IOl/IOE

S Z L/V c F SP S D

° ° v ° ° °

Description

Subtracts the C flag and the data whose addressisthe datain HL from the datain A. Theresult isstored in

A.

These operations output an inverted carry:

* TheCflagissetif A islessthan the data being subtracted from it.
» TheCflagiscleared if A isgreater than the data being subtracted from it.

» The C flag isunchanged if A isequal to the data being subtracted from it.
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Subtract Through Carry 4000, 5000
SBC A, (HL)

Opcode Instruction Operation
7F 9E SBC A,(HL) A=A-(HL)-CF
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 7 n/a n/a
Rabbit 5000 7 7 5
Flags ALTD IOl/IOE
S Z L/V c F R SP S D
° ° v ° ° ° °
Description

Subtracts the C flag and the data whose addressisin HL from A. Theresult is stored in A. These opera-
tions output an inverted carry:

* TheCflagissetif A islessthan the data being subtracted from it.
» TheCflag iscleared if A isgreater than the data being subtracted from it.
» The C flag is unchanged if A isequal to the data being subtracted from it.

The Rabbit 4000/5000 assemblersview “SBC A,(HL)” and “SBC (HL)” as equivaent instructions. In the
latter case, A isused even though it is not explicitly stated.

The opcode for thisinstruction is different than the same instruction in the Rabbit 2000, 3000 and 3000A.
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Subtract Through Carry

2000, 3000, 4000, 5000

SBC HL, ss
Opcode Instruction Operation
 — SBC HL,ss HL =HL - ss-CF
ED 42 SBCHL,BC HL =HL - BC-CF
ED 52 SBC HL,DE HL =HL - DE- CF
ED 62 SBC HL,HL HL =HL - HL - CF
ED 72 SBC HL,SP HL =HL - SP-CF
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 n/a n/a
Rabbit 5000 4 2
Flags ALTD IOI/IOE
S Z L/V c F R sP S D
° ° v ° ° °
Description

Subtracts the C flag and the datain ss (any of BC, DE, HL, or SP) from HL. Theresult is stored in HL.
These operations output an inverted carry:

» The Cflagissetif HL islessthan the data being subtracted fromit.
» The C flag iscleared if HL isgreater than the data being subtracted fromit.
» The C flag is unchanged if HL is equal to the data being subtracted fromit.

336

Rabbit Family of Microprocessors



Subtract Through Carry 2000, 3000, 4000, 5000

SBC (IX+d)
SBC (IY+d)
Opcode Instruction Operation
DD 9E d SBC (IX+d) A=A-(IX+d)-CF
FD 9E d SBC (IY+d) A=A-(IY+d)-CF
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 9 n/a n/a
Rabbit 5000 10 9 8
Flags ALTD IOl/IOE
s Z L/v c F R SP s D
° ° v ° ° ° °
Description

Subtracts the C flag and the data whose addressiis:

e thesum of IX and the 8-bit signed displacement d, or
* thesumof I'Y and the 8-bit signed displacement d

from A. Theresult isstored in A.

These operations output an inverted carry:

* TheCflagissetif A islessthan the data being subtracted from it.

» TheCflagiscleared if A isgreater than the data being subtracted from it.
» The C flag isunchanged if A isequal to the data being subtracted from it.

The Rabbit 4000/5000 assemblersview “SBC A,(1X+d)” and “SBC (IX+d)” as equivaent instructions.
The sameistruefor “SBC A,(IY+d)” and “SBC (1Y +d).”
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SBOX 4000, 5000
SBOX A
Opcode Instruction Operation
ED 02 SBOX A A =sbox(A)
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 n/a n/a
Rabbit 5000 4 2
Flags ALTD IOl/IOE
S Z L/V c F SP S D
Description

Shox is a 256-byte lookup table used by the AES-128 cipher. A contains theindex into thetableand is
replaced by the value at that index location.
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Set Carry Flag

2000, 3000, 4000, 5000

SCF
Opcode Instruction Operation
37 SCF CF=1
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 2 n/a n/a
Rabbit 5000 2 2
Flags ALTD I0I/IOE
S Z L/V c F R SP S D
- - - L]
Description
Sets the C flag.
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Set Bit

2000, 3000, 4000, 5000

SET b, r
Opcode Instruction Operation
b,r A B C D E H L SET b,r r=r|bitb
0 CB |[CB |[CB |[CB |[CB |[CB | CB
Cr |CO |C1L |[C2 |[C3 |C4 G5
1 CB |[CB |[CB |[CB |[CB |[CB | CB
CF |C8 | C9 |[CA CB |CC | CD
2 CB |[CB |[CB |[CB |[CB |[CB | CB
D7 (DO | D1 | D2 | D3 | D4 | D5
3 CB |[CB |[CB |[CB |[CB |[CB | CB
DF (D8 | D9 | DA | DB | DC | DD
4 CB |[CB |[CB |[CB |[CB |[CB | CB
E7 EO El E2 E3 E4 E5
5 CB |[CB |[CB |[CB |[CB |[CB | CB
EF | E8 E9 EA | EB | EC | ED
6 CB |[CB |[CB |[CB |[CB |[CB | CB
F7 |FO |F1L |F2 |F3 |F4 |F5
7 CB |[CB |[CB |[CB |[CB |[CB | CB
FF |F8 |F9 |FA |FB |FC | FD
: 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 n/a n/a
Rabbit 5000 2
Flags ALTD |OI/IOE
S Z L/v Cc F R SP S D
Description
Setsbit b (any of the bits 0, 1, 2, 3, 4, 5, 6, or 7) of thedatain r (any of theregisters A, B, C, D, E, H, or
L).
Example

If A contains 1100 0000, after the execution of the operation:

SET 3,A

A contains 1100 1000.
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Set Bit 2000, 3000, 4000, 5000
SET b, (HL)

Opcode Instruction Operation
— SET b,(HL) (HL)=(HL) | b
CB C6 SET O,(HL) (HL) = (HL) | bitO
CB CE SET 1,(HL) (HL) =(HL) | hit1
CB D6 SET 2,(HL) (HL) = (HL) | bit 2
CB DE SET 3,(HL) (HL) =(HL) | hit3
CB E6 SET 4,(HL) (HL) =(HL) | hit4
CB EE SET 5,(HL) (HL) = (HL) | bit5
CB F6 SET 6,(HL) (HL) =(HL) | bit6
CB FE SET 7,(HL) (HL) = (HL) | bit 7
Clocks 8-Bit Access Unla?i-g?rilted All?gsgd
Rabbit 2000/3000/4000 10 n/a n/a
Rabbit 5000 10 10 8
Flags ALTD IOI/IOE
S zZ L/V c F R SP S D
Description

Sets bit b (any of the bits 0, 1, 2, 3, 4, 5, 6, or 7) of the byte whose address is the datain HL.
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Set Bit

2000, 3000, 4000, 5000

SET b, (IY+d)

Opcode Instruction Operation
— SET b,(IX+d) (IX+d) = (IX+d) | b
DD CBdC6 SET 0,(1X+d) (IX+d) = (IX+d) | bit O
DD CBdCE SET 1,(1X+d) (IX+d) = (IX+d) | bit 1
DD CB d D6 SET 2,(1X+d) (IX+d) = (IX+d) | bit 2
DD CB d DE SET 3,(IX+d) (IX+d) = (IX+d) | bit 3
DD CB d E6 SET 4,(1X+d) (IX+d) = (IX+d) | bit 4
DD CB d EE SET 5,(1X+d) (IX+d) = (IX+d) | bit 5
DD CB dF6 SET 6,(1X+d) (IX+d) = (IX+d) | bit 6
DD CBdFE SET 7,(1IX+d) (IX+d) = (IX+d) | bit 7
— SET b,(IY+d) (IY+d)=(Y+d) | b
FD CB d C6 SET O,(1Y+d) (I'Y+d) = (IY+d) | bit O
FD CBdCE SET 1,(1Y+d) (IY+d) = (IY+d) | bit 1
FD CB d D6 SET 2,(1Y+d) (IY+d) = (IY+d) | bit 2
FD CB d DE SET 3,(1Y+d) (IY+d) = (IY+d) | bit 3
FD CB d E6 SET 4,(1Y+d) (IY+d)=(IY+d) | bit4
FD CB dEE SET 5,(1Y+d) (IY+d) = (IY+d) | bit5
FD CB dF6 SET 6,(1Y+d) (IY+d) = (IY+d) | bit 6
FD CBdFE SET 7,(1Y+d) (IY+d) = (IY+d) | bit 7

Clocks 8-Bit Access Unlaeli-gB:ed Alllegsletd
Rabbit 2000/3000/4000 13 n/a n/a
Rabbit 5000 12 12 10
Flags ALTD IOI/ICE
S zZ L/V c R SP S D
Description

Sets hit b (any of the bits 0, 1, 2, 3, 4, 5, 6, or 7) of the byte whose addressiis:
« the sum of the datain IX and a displacement d, or
* the sum of thedatain 1Y and a displacement d.
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Return From User Interrupt

4000, 5000

SETSYSP mn

Opcode Instruction Operation
EDBln m SETSY SP mn SU={SU[1:0],SU[7:2]}
tmplow = (SP)
tMpy; gn = (SP+1)
SP=SP+2
if {tmp !=mn}
System Violation
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 12 n/a n/a
Rabbit 5000 12 10 8
Flags ALTD IOl/IOE
S Z L/V c F R SP S D

Description

Thisinstruction is used to handle user mode interrupts in system/user mode. It sets the current processor
mode to the previous processor mode by rotating two places to the right the bits of SU. Bits1 and 0 are
moved to bit positions 7 and 6 respectively. The System/User Mode Register, SU, isan 8-bit register that
forms a stack of the current processor mode and the previous 3 modes.

Thisis a chained-atomic instruction, meaning that an interrupt cannot take place between this instruction
and the ingtruction following it.

Instruction Reference Manual

343



Set User Mode

3000A, 4000, 5000

SETUSR
Opcode Instruction Operation
ED 6F SETUSR SU={SU[5:0],0x01}
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 3000A/4000 n/a n/a
Rabbit 5000 4 2
Flags ALTD IOl/IOE
S Z L/V c F R SP S D
Description

The System/User Mode Register, SU, is an 8-bit register that forms a stack of the current processor mode
and the previous 3 modes. SETUSR shifts the contents of SU 2 bitsto the left, then setsbit 1 to 0 and bit O

to 1, signifying user mode.
Thisis a chained-atomic instruction, meaning that an interrupt cannot take place between thisinstruction
and the ingtruction following it.
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Enter User Interrupt

4000, 5000

SETUSRP mn

Opcode Instruction Operation
EDB5nm SETUSRP mn SU ={SU[7:2],01}
(SP-1)=m
(SP-2)=n
SP=SP-2
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 15 n/a n/a
Rabbit 5000 16 14 12
Flags ALTD IOl/IOE
S Z L/V c F SP S D
Description

Sets the current processor mode by setting SU bit 1 to zero and bit O to one.

The System/User Mode Register, SU, is an 8-bit register that forms a stack of the current processor mode
and the previous 3 modes.

Thisinstruction is used to handle user mode interrupts in system/user mode.

Thisis a chained-atomic instruction, meaning that an interrupt cannot take place between this instruction
and the instruction following it.
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Smart Jump 4000, 5000
SJP label

Description
This pseudo instruction resolves to one of the following:

e 8-bitrelativejump (see JR label)
e 16-hit absolute jump (see TP mn)
o 20-bit absolute jump (see LIJP x, mn)

If “label” has not yet been resolved, the assembler inserts nops into the code to allow for the longest possi-
ble jump instruction.

For compatibility with future revisions of the compiler, the“sjp” instruction should not be used if the num-
ber of bytesin the binary code must stay constant across compilers.
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Shift Left Arithmetic

4000, 5000

SLA bb,BCDE
SLA bb,JKHL

Opcode Instruction Operation

—_— SLA bb,BCDE BCDE = {BCDE[30,0],0}

CF =B[7]

bb=bb-1

repeat while bb!=0

DD 88 SLA 1,BCDE repeat the operation 1 time
DD 89 SLA 2,BCDE repeat the operation 2 times
DD 8B SLA 4,BCDE repeat the operation 4 times
_ SLA b, JKHL JKHL ={JKHL[30,0],0}

CF=1J[7]

bb=bb-1

repeat while bb!=0
FD 88 SLA 1,JKHL repeat the operation 1 time
FD 89 SLA 2,JKHL repeat the operation 2 times
FD 8B SLA 4,JKHL repeat the operation 4 times
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 n/a n/a
Rabbit 5000 4 2
Flags ALTD IOI/IOE
S zZ L/V c R SP s D
° ° L ° °
Description

Arithmetically shiftsto the left the bits of BCDE or JKHL. Bits 0 through 30 are each shifted to the next
highest-order bit position (bit 0 movesto bit 1, etc.). Bit 31 is shifted to the C flag. Bit O is reset.

Figure 18: The bit logic of the SLA instruction.

The operation happens bb number of times, which can be 1, 2 or 4.
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Shift Left Arithmetic 2000, 3000, 4000, 5000

SLA r
Opcode Instruction Operation
—_— SLA r r ={r[6,0],0}; CF = 7]
CB 27 SLAA A ={A[6,0],0}; CF=A[7]
CB 20 SLAB B ={B[6,0],0}; CF =B[7]
CB21 SLAC C={C[6,0],0}; CF=C[7]
CB 22 SLAD D ={D[6,0],0}; CF=D[7]
CB 23 SLAE E ={E[6,0],0}; CF = E[7]
CB24 SLAH H ={H[6,0],0}; CF =H[7]
CB 25 SLAL L ={L[6,0],0}; CF=L[7]
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 n/a n/a
Rabbit 5000 4 2
Flags ALTD IOl/IOE
S Z L/V c F R SP S D
° ° L [ [ [
Description

Arithmetically shiftsto the |eft the bits of the datain register r (any of A, B, C, D, E, H, or L). Bits0
through 6 are each shifted to the next highest-order bit position (bit 0 movesto bit 1, etc.). Bit 7 is shifted
to the C flag. Bit O isreset. See the figure below.
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Figure 19: The bit logic of the SLA instruction.

Rabbit Family of Microprocessors



Shift Left Arithmetic

2000, 3000, 4000, 5000

SLA (HL)
Opcode Instruction Operation
CB 26 SLA (HL) (HL) ={(HL)[6,0],0}
CF = (HL)[7]
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 10 n/a n/a
Rabbit 5000 10 10 8
Flags ALTD IOl/IOE
s L/v c F SP s D
° L ° ° ° °

Description

Arithmetically shiftsto the left the bits of the datawhose addressis HL.

Bits 0 through 6 are each shifted to the next highest-order bit position (bit 0 movesto bit 1, etc.). Bit 7 is
shifted to the C flag. Bit O is reset. See Figure 19 for anillustration.
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Shift Left Arithmetic

2000, 3000, 4000, 5000

SLA (IX+d)
SLA (IY+d)

Opcode Instruction Operation
DD CB d 26 SLA (IX+d) (IX +d) ={(IX + d)[6,0],0}
CF = (IX+d)[7]
FD CB d 26 SLA (IY+d) (Y +d) ={(1Y + d)[6,0],0}
CF=(IY+d)[7]
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 13 n/a n/a
Rabbit 5000 14 12 10
Flags ALTD IOI/ICE
S Z L/V c F R SP S D
° ° L ° ° ° °
Description

Arithmetically shiftsto the |eft the bits of the data whose addressis

the sum of 1X and the 8-bit signed displacement d, or
the sum of 'Y and the 8-bit signed displacement d.

Bits 0 through 6 are each shifted to the next highest-order bit position (bit 0 movesto bit 1, etc.). Bit 7 is
shifted to the C flag. Bit O isreset. See Figure 19 for an illustration.
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Shift Left Logical

SLL bb,BCDE
SLL bb,JKHL

4000, 5000

Opcode Instruction Operation

—_— SLL bb,BCDE BCDE = {BCDE[30,0],0}

CF =B[7]

bb=bb-1

repeat whilebb '=0

DD A8 SLL 1,BCDE the operation happens 1 time
DD A9 SLL 2,BCDE the operation happens 2 times
DD AB SLL 4,BCDE the operation happens 4 times
—_— SLL bb,JKHL JKHL = {JKHL[30,0],0}

CF =J[7]

bb=bb-1

repeat whilebb !'=0
FD A8 SLL 1,JKHL the operation happens 1 time
FD A9 SLL 2,JKHL the operation happens 2 times
FD AB SLL 4,JKHL the operation happens 4 times
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 4 n/a n/a
Rabbit 5000 4 4 2
Flags ALTD IOI/ICE
S zZ L/V c F R SP s D
° ° L ° ° °
Description

Shiftsto the left the bits of the datain register BCDE or JKHL. Bits 0 through 30 are each shifted to the
next highest-order bit position (bit 0 movesto hit 1, etc.). The highest-order bit (bit 31 of BCDE or JKHL)
is shifted to the C flag. Bit O isreset. See the figure below.

Figure 20: The bit logic of the SLL instruction

The operation happens bb number of times, which can be 1, 2 or 4.
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Shift Right Arithmetic 4000, 5000

SRA bb,BCDE
SRA bb,JKHL

Opcode Instruction Operation
— SRA bb,BCDE | BCDE ={B[7],BCDE[31,1]}
CF = E[Q]
bb=bb-1
repeat whilebb =0
DD 98 SRA 1,BCDE repeat the operation 1 time
DD 99 SRA 2,BCDE repeat the operation 2 times
DD 9B SRA 4,BCDE repeat the operation 4 times
—_— SRA bb,JKHL JKHL ={J[7],JKHL[31,1]}
CF=L[Q]
bb=bb-1
repeat whilebb !'=0
FD 98 SRA 1,JKHL repeat the operation 1 time
FD 99 SRA 2,JKHL repeat the operation 2 times
FD 9B SRA 4,JKHL repeat the operation 4 times
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 4 n/a n/a
Rabbit 5000 4 4 2
Flags ALTD IOI/IOE
s zZ L/V c F R SP S D
° ° L [ [ [
Description

Arithmetically shiftsto the right the bits of the datain register BCDE or JKHL. Bits 1 through 31 are each
shifted to the next lowest-order bit position. The highest-order bit of BCDE or JKHL is shifted into itself
and the lowest-order bit is shifted to the C flag. See the figure below.

Figure 21: The bit logic of the SRA instruction.

..........

The instruction repeats the number of times specified by bb, which can be 1, 2 or 4.
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Shift Right Arithmetic

2000, 3000, 4000, 5000

SRA r
Opcode Instruction Operation
 — SRA r r={z[7],7{7,1]}; CF = £[0]
CB 2F SRA A A ={A[7],A[71]}; CF=A[CQ]
CB 28 SRA B B ={B[7],B[7,1]}; CF=B[(Q]
CB 29 SRA C C={C[7],C[7.1]}; CF=CI[(]
CB 2A SRA D D ={D[7],D[7,1]}, CF=DI[Q]
CB 2B SRA E E ={E[7],E[7,1]}; CF=E[Q]
CB2C | SRAH H = {H[7)H[711}; CF = H[]
CB 2D SRA L L ={L[7],.L[71]}; CF=L][Q]
Clocks 8-Bit Access Unlaﬁi-g?rilted All?gsgd
Rabbit 2000/3000/4000 n/a n/a
Rabbit 5000 4 2
Flags ALTD IOI/ICE
] L/v c F R SP S D
° L ° ° °

Description

Arithmetically shiftsto theright the bitsinr (any of theregistersA, B, C, D, E, H, or L). Bits 7 through 1
are shifted to the next lowest-order bit position (bit 7 is shifted to bit 6, etc.). Bit 7 is also copied to itself.
Bit 0 is shifted to the C flag. See the figure below.

Figure 22: The bit logic of the SRA instruction.
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Shift Right Arithmetic

2000, 3000, 4000, 5000

SRA (HL)
Opcode Instruction Operation
CB 2E SRA (HL) (HL) ={(HL)[7],(HL)[7,1]}
CF = (HL)[0]
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 10 n/a n/a
Rabbit 5000 10 10 8
Flags ALTD IOI/IOE
s Z L/v c F SP s D
° ° L ° ° ° °
Description

Arithmetically shiftsto the right the bits in the data whose addressis HL.

Bits 7 through 1 are shifted to the next lowest-order bit position (bit 7 is shifted to bit 6, etc.). Bit 7isalso
copied to itself. Bit 0 is shifted to the C flag. See Figure 22 for an illustration.
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Shift Right Arithmetic

2000, 3000, 4000, 5000

SRA (IX+d)
SRA (IY+d)

Opcode Instruction Operation
DD CBd2E SRA (IX+d) (IX+d) = {(IX+A)[7],(IX+d)[7,1]}
CF = (IX+d)[0]
FD CB d 2E SRA (1Y+d) (IY+ad) ={(Y+[7],(1Y+I)[7,1]}
CF=(1Y+d)[0]
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 13 n/a n/a
Rabbit 5000 14 12 10
Flags ALTD IOl/IOE
S Z L/v c F R SP S D
° ° L [ [ ° °
Description

Arithmetically shiftsto the right the bits in the data whose address is:

the sum of 1 X and the 8-bit signed displacement d, or
the sum of 'Y and the 8-bit signed displacement d.

Bits 7 through 1 are shifted to the next lowest-order bit position (bit 7 is shifted to bit 6, etc.). Bit 7 isalso
copied to itself. Bit 0 is shifted to the C flag. See Figure 22 for an illustration.
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Shift Right Logical

SRL bb,BCDE
SRL bb,JKHL

4000, 5000

Opcode Instruction Operation

_— SRL bb,BCDE BCDE = {0,BCDE[31,1]}

CF = E[Q]

bb=bb-1

repeat whilebb =0

DD B8 SRL 1,BCDE repeat the operation 1 time
DD B9 SRL 2,BCDE repeat the operation 2 times
DD BB SRL 4,BCDE repeat the operation 4 times
_ SRL bb,JKHL JKHL ={0,JKHL[31,1]}

CF=L[Q]

bb=bb -1

repeat whilebb !'=0
FD B8 SRL 1,JKHL repeat the operation 1 time
FD B9 SRL 2,JKHL repeat the operation 2 times
FD BB SRL 4,JKHL repeat the operation 4 times
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 4 n/a n/a
Rabbit 5000 4 4 2
Flags ALTD IOI/IOE
s z L/V c F R SP s D
° ° L [ [ [
Description

Shiftsto the right the bits of the datain register BCDE or JKHL. Bits 1 through 31 are each shifted to the
next lowest-order bit position (bit 31 movesto bit 30, etc.). The lowest-order bit (bit 0 of E or L) is shifted
to the C flag.

Figure 23: The bit logic of the SRL instruction.

The instruction repeats bb number of times, which can be 1, 2 or 4.
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Shift Right Logical

2000, 3000, 4000, 5000

SRL r
Opcode Instruction Operation
—_— SRL r r={0,r[7,1]}; CF = r[0]
CB 3F SRL A A ={0A[7,1]}; CF=A[0]
CB 38 SRL B B ={0,B[7,1]}; CF=BJ[(Q]
CB 39 SRL C C={0,C[7.1]}; CF=CI[O]
CB 3A SRL D D ={0,D[7,1]}; CF=DI[Q]
CB 3B SRL E E={0,E71]}; CF=E[(]
CB 3C SRL H H={0,H[7,1]}; CF =HI[Q]
CB 3D SRL L L ={0L[71]}; CF=L[O]
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 n/a n/a
Rabbit 5000 4 2
Flags ALTD IOl/IOE
S Z L/V c F R sP S D
° ° L ° ° °
Description

Shiftsto theright the bitsin r (any of theregisters A, B, C, D, E, H, or L). Each hit is shifted to the next
lowest-order bit position (Bit 7 shiftsto hit 6, etc.) Bit O shiftsto the C flag. Bit 7 isreset. Seethe figure

below.

Figure 24: The bit logic of the SRL instruction.

;Ol ..... )I CFl
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Shift Right Logical 2000, 3000, 4000, 5000
SRL (HL)

Opcode Instruction Operation
CB 3E SRL (HL) (HL) ={0O,(HL)[7,1]}
CF = (HL)[0]
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 10 n/a n/a
Rabbit 5000 10 10 8
Flags ALTD IOI/IOE
s Z L/v c F R SP s D
° ° L ° ° ° °
Description

Shiftsto the right the bits of the data whose addressis HL.

Each bit is shifted to the next lowest-order bit position (Bit 7 shiftsto bit 6, etc.) Bit 0 shiftsto the C flag.
Bit 7 isreset. See Figure 24 for an illustration.
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Shift Right Logical

2000, 3000, 4000, 5000

SRL (IX+d)
SRL (IY+d)

Opcode Instruction Operation
DD CB d 3E SRL (IX+d) (IX+d)={0,(IX + I)[7,1]}
CF=(IX +d)0]
FD CB d 3E SRL (IY+d) (Y +d)={0,(1Y + I)[7,1]}
CF=(1Y + 9)[Q]
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 13 n/a n/a
Rabbit 5000 14 12 10
Flags ALTD IOl/IOE
S Z L/v c F R SP S D
° ° L [ [ ° °
Description

Shiftsto the right the bits of the data whose addressis

the sum of 1X and the 8-bit signed displacement d, or
the sum of 1Y and the 8-bit signed displacement d.

Each bit is shifted to the next lowest-order bit position (Bit 7 shiftsto bit 6, etc.) Bit 0 shiftsto the C flag.
Bit 7 isreset. See Figure 24 for anillustration.
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Subtraction 4000, 5000
SUB HL,DE
SUB HL, JK
Opcode Instruction Operation
55 SUB HL,DE HL =HL - DE
45 SUB HL,JK HL=HL - XK
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 2 n/a n/a
Rabbit 5000 2 2 2
Flags ALTD IOI/ICE
S Z L/vV c F SP S D
- - - L[]
Description

Subtracts from the datain HL the datain DE or JK
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. Theresult isstored in HL.
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Subtraction 4000, 5000
SUB JKHL, BCDE
Opcode Instruction Operation
ED D6 SUB JKHL,BCDE JKHL = JKHL - BCDE
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 n/a n/a
Rabbit 5000 4 2
Flags ALTD I0l/IOE
S Z L/V c F R SP S D
- - - [ ] [ ] [
Description
Subtracts from the datain JKHL the datain BCDE. Theresult is stored in JKHL.
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Subtraction

SUB n
Opcode Instruction Operation
D6 n SUB n A=A-n
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 n/a n/a
Rabbit 5000 4 2
Flags ALTD IOI/IOE
s Z L/v c F R SP s D
° ° v ° ° °
Description

Subtracts the 8-bit constant n from A. Theresult isstored in A.

The Rabbit 4000/5000 assemblersview “SUB A,n” and “SUB n” as equivaent instructions.
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Subtraction

2000, 3000, 3000A

SUB r
Opcode Instruction Operation
_ SUB r A=A-r
97 SUB A A=A-A
90 SUB B A=A-B
91 SUB C A=A-C
92 SUB D A=A-D
93 SUBE A=A-E
94 SUBH A=A-H
95 SUB L A=A-L
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000 2 n/a n/a
Flags ALTD I01/I0E
S Z L/V c F R SP S D
° ° v ° ° °
Description

Subtracts r (any of theregisters A, B, C, D, E, H, or L) from A. Theresult isstored in A.
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Subtraction 4000, 5000
SUB r

Opcode Instruction Operation
_ SUB r A=A-r
TF97 SUB A A=A-A
7F 90 SUB B A=A-B
7F91 SUB C A=A-C
TF 92 SUB D A=A-D
7F 93 SUB E A=A-E
TF94 SUBH A=A-H
7F 95 SUB L A=A-L
Clocks 8-Bit Access Unlaﬁi-g?ri]ted All?gsgd

Rabbit 4000 4 n/a n/a
Rabbit 5000 2 2 2
Flags ALTD I0I/IOE

S zZ L/V c F R SP S D

. . v . . .

Description

Subtracts r (any of theregisters A, B, C, D, E, H, or L) from A. Theresult is stored in A. The Rabbit 4000/
5000 assemblersview “SUB A,r” and “SUB r” as equivalent instructions.

The opcodes for these instructions are different than the same instructions in the Rabbit 2000, 3000 and
3000A.
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Subtraction

2000, 3000, 3000A

SUB (HL)
Opcode Instruction Operation
96 SUB (HL) A=A-(HL)
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000 5 n/a n/a
Flags ALTD I0I/IOE
S Z L/V c F R SP S D
° ° v ° ° ° °
Description

Subtracts the data whose addressisin HL from A.The result is stored in A.
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Subtraction 4000, 5000
SUB (HL)
Opcode Instruction Operation
7F 96 SUB (HL) A=A-(HL)
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 7 n/a n/a
Rabbit 5000 5 5 5
Flags ALTD IOl/IOE
S Z L/V c F SP S D
° ° v ° °
Description

Subtracts the data whose addressisin HL from A.The result is stored in A.
The Rabbit 4000/5000 assemblersview “SUB A,(HL)” and “SUB (HL)” as equivalent instructions.
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Subtraction

2000, 3000, 4000, 5000

SUB (IX+d)
SUB (IY+d)
Opcode Instruction Operation
DD 96 d SUB (IX+d) A=A-(IX+d
FD 96 d SUB (1Y +d) A=A-(Y +d)
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 9 n/a n/a
Rabbit 5000 10 9 8
Flags ALTD IOl/IOE
s Z L/v c F R SP s D
° ° v ° ° ° °
Description

Subtracts the data whose address is:

the sum of 1X and the 8-bit signed displacement d, or
thesum of 1Y and d.

from A. Theresult isstored in A.

The Rabbit 4000/5000 assemblersview “SUB A,(IX+d)” and “ SUB (IX+d)” as equivalent instruc-
tions.The sameistruefor “SUB A,(1Y+d)” and “SUB (1Y +d).”
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System/User Restore

3000A, 4000, 5000

SURES
Opcode Instruction Operation
ED 7D SURES SU ={SU[1:0],SU[7:2]}
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 3000A/4000 n/a n/a
Rabbit 5000 4 2
Flags ALTD IOl/IOE
S Z L/V c F SP S D
Description

“Pops’ the current mode off the SU register, returning the processor mode to the previous mode by rotat-
ing SU two bits to the right.

Thisis a chained-atomic instruction, meaning that an interrupt cannot take place between this instruction
and the ingtruction following it.
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System Call 3000A, 4000, 5000
SYSCALL
Opcode Instruction Operation
ED 75 SYSCALL SP = SP-2; PC = {R,0x60}
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 10 n/a n/a
Rabbit 5000 13 13 11
Flags ALTD IOl/IOE
S Z L/V c F SP S D
Description

Pushes PC on the stack and then resets the PC to the interrupt vector address represented by |1R:0x60,
where IR isthe address of the interrupt table and 0x60 is the offset into the table. The address of the vec-
tor table can be read and set by theinstructions LD A,lIR and LD IIR,A respectively, where A isthe upper
nibble of the 16-bit vector table address. The vector table is always on a 100h boundary.

SYSCALL isessentially anew RST opcode, added to allow access to system space without using one of
the existing RST opcodes. It will put the processor into System mode and execute code in the correspond-
ing interrupt-vector table entry.

Instruction Reference Manual

369



System Return 4000, 5000
SYSRET
Opcode Instruction Operation
ED 83 SYSRET SU =(SP)
PC].ow = (SP + 1)
PChign=(SP+2)
SP=SP+3
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 12 n/a n/a
Rabbit 5000 12 12 10
Flags ALTD IOl/IOE
S Z L/V c F R SP S D
Description

Return and restore SU stack.
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Test for Zero

4000, 5000
TEST HL
Opcode Instruction Operation
4C TEST HL HL |0
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 2 n/a n/a
Rabbit 5000 2 2
Flags ALTD I0I/IOE
S Z L/V c F SP S D
° ° L °
Description

Test HL for zero by performing a bitwise OR of HL and zero.
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Test for Zero 4000, 5000
TEST
Opcode Instruction Operation
ED 4C TEST BC BC|O
DD 5C TEST BCDE BCDE |0
DD 4C TEST IX IX|0
FD 4C TEST 1Y Y |0
FD 5C TEST JKHL JKHL |0
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 n/a n/a
Rabbit 5000 4 2
Flags ALTD IOI/IOE
S Z L/V c F R SP S D
° . L 0 .
Description

These instructions test registers for zero by performing a bitwise OR of the register and zero.
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Unsigned Multiplication and Addition

3000A, 4000, 5000

UMA
Opcode Instruction Operation
ED CO UMA {CF:DE:(HL)} =
(IX) + [(1Y)* DE + DE’' + CF]
BC=BC-1;IX=IX+1
IY=IY+1HL=HL+1
repeat whileBC =0
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 3000A/4000 8+8i n/a n/a
Rabbit 5000 8+8i 8+8i 6+8i
Flags ALTD |OI/IOE
S Z L/Vv Cc F R SP S D
- - - L]
Description
Performs the following operation:
{CF:DE': (HL)} = (IX) + [(IY) * DE + DE' + CF];

where HL, IX, and Y increment after each byte, repeated BC times. Thisfundamental operation allows
the addition or subtraction of two arbitrarily-long unsigned integers after one is scaled by a single-byte
value. This operation is common in many cryptographic operations.

The above operation results in a 24-bit value. The lowest 8 bits of this value are stored in memory at the
addressin HL., and the upper 16 bits are stored in the alternate register DE'.

Interrupts can occur between different repeats, but not within an iteration.
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Unsigned Multiplication and Subtraction 3000A, 4000, 5000

UMS
Opcode Instruction Operation
ED C8 UMS {CF:DE:(HL)} =
(IX) - [(1Y)*DE+DE +CF]
BC=BC-1;IX=IX+1
IY=IY+1,HL=HL+1
repeat whileBC =0
: 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 3000A/4000 8+8i n/a n/a
Rabbit 5000 8+8i 8+8i 6+8i
Flags ALTD |OI/IOE
S Z L/V C F R SP S D
- - - L]
Description
Performs the following operation:
{CF:DE': (HL)} = (IX) - [(IY) * DE + DE' + CF];

where HL, IX, and Y increment after each byte, repeated BC times. Thisfundamental operation allows
the addition or subtraction of two arbitrarily-long unsigned integers after oneis scaled by a single-byte
value. This operation is common in many cryptographic operations.

The above operation results in a 24-bit value. The lowest 8 bits of this value are stored in memory at the
addressin HL., and the upper 16 bits are stored in the alternate register DE'.

Interrupts can occur between different repeats, but not within an iteration.

374 Rabbit Family of Microprocessors



Exclusive OR 4000, 5000
XOR HL,DE
Opcode Instruction Operation
54 XOR HL,DE HL =HL " DE
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 4 n/a n/a
Rabbit 5000 2 2
Flags ALTD I0I/IOE
S Z L/V c F SP S D
° ° L °
Description

Thisinstruction performs an exclusive OR operation between the word in HL and the word in DE. The
resultisstored in HL.
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Exclusive OR

4000, 5000

XOR JKHL, BCDE

Opcode Instruction Operation
ED EE XOR JKHL,BCDE JKHL = JKHL ~ BCDE
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 n/a n/a
Rabbit 5000 4 2
Flags ALTD IOl/IOE
S Z L/V c F R SP S D
° ° L 0 ° °
Description

Thisinstruction performs an exclusive OR operation between the 32-bit value in JKHL and the 32-bit

valuein BCDE. Theresult is stored in JKHL.
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Exclusive OR

2000, 3000, 4000, 5000

XOR n
Opcode Instruction Operation
EE n XOR n A=[A& ~n] |[~A & n]
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 n/a n/a
Rabbit 5000 4 2
Flags ALTD IOl/IOE
S Z L/V c F SP S D
° ° L 0 o
Description

Performs an exclusive OR operation between the byte in A and the 8-bit constant n. The result is stored in

A.

The Rabbit 4000/5000 assemblers view “XOR A,n” and “XOR n” as equivalent instructions.
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Exclusive OR

2000, 3000, 3000A

XOR r
Opcode Instruction Operation
_— XOR r A=[A& ~r]|[-A & 1]
AF XORA A=[A& ~A]|[-A & A]
A8 XORB A=[A& ~B] |[-A & B]
A9 XORC A=[A& ~C]|[-A & C]
AA XORD A=[A& ~D]|[~A & D]
AB XORE A=[A& ~E] |[~-A & F]
AC XORH A=[A& ~H]|[~A & H]
AD XORL A=[A& ~L]|[~A & L]
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000 2 n/a n/a
Flags ALTD IOl/IOE
S Z L/V c F R SP S D
° ° L 0 [ [
Description

Performs an exclusive OR operation between the bytein A and r (any of theregistersA, B, C, D, E, H, or
L). Theresult isstored in A.
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Exclusive OR 4000, 5000
XOR r
Opcode Instruction Operation
_— XOR r A=[A& ~r]|[-A & ]
AF XORA A=0
7F A8 XORB A=[A& ~B] |[-A & B]
7F A9 XORC A=[A& ~C]|[-A & C]
TF AA XORD A=[A& ~D]|[~A & D]
7F AB XORE A=[A& ~E] |[~-A & F]
7TFAC XORH A=[A& ~H]|[~A & H]
7FAD XORL A=[A& ~L]|[~A & L]
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 n/a n/a
Rabbit 5000 2 2
Flags ALTD IOl/IOE
S Z L/V c F R SP S D
° ] L 0 [ [
Description

Performs an exclusive OR operation between the bytein A and r (any of theregisters A, B, C, D, E, H, or

L). Theresultisstored in A.

The Rabbit 4000/5000 assemblersview “XOR A,r" and “XOR r” as equivalent instructions.
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Exclusive OR

2000, 3000, 3000A

XOR (HL)
Opcode Instruction Operation
AE XOR (HL) A=[A & ~(HL)] |[~A & (HL)]
: 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000 5 n/a n/a
Flags ALTD |OI/IOE
S Z L/Vv Cc F R SP S D
° ° L ° ° °
Description
Performs an exclusive OR operation between A and the datawhose addressisin HL. The result isstored in
A.
Example

If HL contains 0x4000 and the memory location 0x4000 contains the byte 1001 0101 and A contains the
byte 0101 0011 then the execution of the instruction

XOR (HL)

would result in the bytein A becoming 1100 0110.
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Exclusive OR

4000, 5000

XOR (HL)
Opcode Instruction Operation
7F AE XOR (HL) A=[A& ~(HL)] |[~A & (HL)]
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 4000 7 n/a n/a
Rabbit 5000 7 7 5
Flags ALTD IOl/IOE
S Z L/V c F R SP S D
° ° L ° ° °
Description

Performs an exclusive OR operation between A and the datawhose addressisin HL. Theresultisstored in

A.

The Rabbit 4000/5000 assemblersview “XOR A,(HL)” and “XOR (HL)” as equivalent instructions.
The opcode for thisinstruction is different than the same instruction in the Rabbit 2000, 3000 and 3000A.

Example

If HL contains 0x4000 and the memory location 0x4000 contains the byte 1001 0101 and A containsthe
byte 0101 0011 then the execution of the instruction

XOR (HL)

would result in the bytein A becoming 1100 0110.
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Exclusive OR

2000, 3000, 4000, 5000

XOR (IX+d)
XOR (IY+d)

Opcode Instruction Operation
DD AEd XOR (IX+d) A=[A&~(IX+d)]]|
[~A & (IX + d)]
FD AE d XOR (1Y +d) A=[A&~(IY +d)]|
[~A & (1Y + d)]
. 16-Bit 16-Bit
Clocks 8-Bit Access Unaligned Aligned
Rabbit 2000/3000/4000 9 n/a n/a
Rabbit 5000 10 9 8
Flags ALTD I0I/IOE
S Z L/V c F R SP S D
° ° L 0 [ [ °
Description

Performs an exclusive OR operation between A and the data whose address is:

» thesum of IX and the 8-bit signed displacement d, or
e thesumoflY and d

Theresult isstored in A.

The Rabbit 4000/5000 assemblers view “XOR A,(IX+d)” and “XOR (IX+d)" as equivaent instructions.
The sameistruefor “XOR A,(1Y+d)” and “XOR (1Y +d).”

Example

If the sum of IX and d is 0x4000 and the memory location 0x4000 contains the byte 1001 0101 and A con-

tains the byte 0101 0011 then the execution of the instruction

XOR (IX+d)

would result in the bytein A becoming 1100 0110.
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Chapter 4. Quick Reference Guide

This chapter contains an abbreviated description of each Rabbit instruction. The instruction nmemonics are listed
alphabetically, each one linking to its full description. For instructions with identical nmemonics, the first entry isthe
information for the Rabbit 2000 and Rabbit 3000 instruction; the second entry is the Rabbit 4000 instruction.

Key

Instruction: The mnemonic syntax of theinstruction.
Opcode: The binary bytes that represent the instruction.

Clock cycles: The number of clock cyclesthat the instruction takes to complete. The numbersin paren-
thesis are a breakdown of the total clocks. For more information, please see Table 1 on page 1.

A: How the ALTD prefix affects the instruction. For more information, please see Table 3 on page 2.

I: How the IOl or IOE prefixes affect the instruction. For more information, please see Table 4 on page 2. A
“b” in this column indicates that the prefix applies to both source and destination.

S; Z; LV; C: These columns denote how the instruction affects the flags. For more information, please see
Table 2 on page 2.

Operation: A symbolic representation of the operation performed.

Instruction C:)[;,(;gdle Cz);;ctgdze %@ig%e %‘;Ctg(ie %@ig%e %@ig%e AD|[IO|S|Z|PV|C Operation
ADC A,(HL) 8E fr| s [*|*| v |~ A=A+ (HL) + CF
ADC A,(HL) 7F 8E frols|*[*|v|* A=A+ (HL) +CF
ADC A,(IX+d) DD 8E T fr| s [*|*]|v|* A=A+ (IX+d) + CF

ADC A,(IY+d) FD 8E - fro|s [*|*|v]|* A=A+ (IY+d) + CF

ADC AN CE - fr sl | v | = A=A+n+CF

ADCAr 10001-r- fr sl | v = A=A+r+CF

ADCAr 7F 10001-r- fr SERAE A=A+r+CF
ADCHL,ss ED 01ss1010 fr el v | * HL = HL + ss + CF
ADD A,(HL) 86 fr| s |*[*|V]* A=A+ (HL)
ADD A,(HL) 7F 86 fro|s |*[*|v|* A=A+ (HL)

ADD A, (IX+d) DD 86 - fro|s|*[*|v|* A=A+ (X+d)
ADD A,(IY+d) FD 86 - fro|s |*[*|v|* A=A+ (Y+d)

ADD An cé - fr x| v * A=A+n

ADD Ar 10000-r- fr #xlv|* A=A+t

ADD Ar 7F 10000-r- i AR At
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Instruction Olf;,‘ig(le Ci);;ctgdze %@‘ig%e %‘;Ctg[ie %@igdse Ob‘;,‘igdee AD |10 PV Operation
ADD HL,ss 00551001 fr HL = HL + s
ADD IX,xx DD | 00xx1001 X = IX + XX
ADD 1y,yy FD | ooyy1001 IV =Y +yy
ADD spk,d 27 - SP=SP+d
ADD HL,JK 65 fr HL = HL + JK
ADD JKHL,BCDE ED ce fr JKHL = JKHL + BCDE
A L TD 76 alternate regiisr:gtrrs(?;‘t)ization for next
AND (HL) A6 fr | s P A=A& (HL)
AND (HL) 7F AB fr | s P A=A& (HL)
AND (IX+d) DD A6 - fr | s P A= A& (IX+d)
AND (IY+d) FD A6 - fr|s P A=A&(IY+d)
AND HL,DE DC fr P HL = HL & DE
AND IX,DE DD pC P IX = IX & DE
AND 1Y,DE FD DC P IY = 1Y & DE
AND JKHL,BCDE ED E6 fr P JKHL = JKHL & BCDE
AND n E6 - fr P A=A&n
AND r 10100-r- fr P A=A&T
AND r 7F 10100-r- fr P A=A&r
BIT b,(HL) cB | 01-b-110 fr|s (HL) & bit
BIT b,(IX+d) DD cB —-d-—- | 01-b-110 s (IX+d) & bit
BIT b,(1Y+d) FD cB ed-- | 01-b-110 s (IY+d) & bit
BIT b,r cB 0L-b--t- fr r & bit
BOOL HL cc fr 0 if (HL1=0) HL = 1
BOOL 1x DD cc 0 if(X1=0)IX=1
BOOL Iy FD cc 0 ifaY =01y =1
CALL mn cp S [ m--- (SP-1)= F;%';*?S(F?Z'g);;c“ PC=
CALL (HL) ED EA (sP-1) = PHcLl;_hS (Psi-gD ZPCL; PC =
CALL (1x) oD EA (SP-1) = PCH, (SP-2) = PCL; PC = X
CALL qv) . EA (sP-1) = PCH;SEDSS-;})D_:ZPCL; PC=IY;
CBM n ED 00 - d t(erE)z :@mﬁl %o;:;} (IéaE;& ar#et(:'t-‘ela) ;yt ol
or I0E)
CCF 3F f CF = ~CF
CLRHL BF r HL=0
CONVC pPp ED 00pp1110 convert pp to physical code address
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Instruction %F;,‘igdle C:);;ctgdze %@ig%e C:);;ctgtie %@ig%e %@‘;g%e AD |10 PV Operation
CONVD pp ED | oopp1111 convert pp to physical data address
COPY e | e “ |- | I epeat it fac 1~ 0}
COPYR | o | T e
CP (HL) BE fls v A-(HL)
CP (HL) 7F BE fls v A-(HL)
CPHL,d 48 - f v HL - d (d sign-extened to 16 bits)
CPHL,DE ED 48 f v HL - DE
CP (IX+d) DD BE el fls v A - (IX+d)
CP (Iy+d) FD BE - fls v A - (IY+d)
CP JKHL,BCDE ED 58 f v JKHL - BCDE
CPn FE - f v A-n
CPr 10111-r- f v A-r
CPr 7F 10111-r- f v A-r
CPL 2F r A=-A
DEC (HL) 35 b v (HL) = (HL) - 1
DEC (1X+d) DD 35 - f|b v (IX+d) = (IX+d) -1
DEC (1Y+d) FD 35 eeeee f|b v (IY+d) = (IY+d) -1
DEC IX DD 28 IX=IX-1
DEC 1y FD 28 V=1v-1
DECr 00-r-101 fir v r=r-1
DEC ss 00551011 r ss=ss-1
DJINZ label 10 - r B =B-1; if {B!= 0} PC = PC + |
DWJINZ label ED 10 e r BC =BC-1; if{BC =0} PC = PC + &
EX AFAF’ 08 AF <> AF"
EX BC,HL B3 s if {ALTD) then B(|:_|<L:> HL else BC <->
EX BC',HL ED 74 s if {ALTD) then B>C|'_|<L:> HL else BC’ <-
EX DE,HL B s 1 ALTD) then DE <> HL else DE <->
EX DE’HL Es s 1 (ALTD) then DE' <-> HL else DE' <-
EX JK,HL B9 if {ALTD) then Jli'i» HL else JK <->
EX JKHL . 7c s if (ALTD) then Ko <> H else JK' <>
EX JKHL,BCDE B4 JKHL <-> BCDE
EX (SP),HL ED 54 ' H <-> (SP+1); L <> (SP)
EX (SP),IX DD E3 IXH <-> (SP+1); IXL <-> (SP)
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; Opcode | Opcode | Opcode | Opcode |Opcode |Opcode ;
Instruction bytel | byte2 | byte3 | byte4 | byte5 | byte 6 AD | IO PV Operation
FD E3 IYH <-> (SP+1); IYL <-> (SP)
EX (SP),IY
PW <-> PW’; PX <-> PX’; PY <-> PY’;
EXP ED D9 PZ <-> PZ'
EXX D9 BC <->BC’; DE <-> DE’; HL <-> HL’
FLAG cc,HL ED 110cc100 if (cc) then HL = 1 else HL = 0
(SP - 1) = PChigh; (SP - 2) = PClow;
FSYSCALL ED 55 (SP-3)=SU;SP=SP-3;PC=
{lIR,011000000}; SU = {SU[5:0],00}
ED 12 r A = inverse shox(A)
IBOX A
Performs ‘LD E,E"”
But if (EDMR && SU[0]) then
I D ET 58 the System Violation interrupt flag is
set
INC (HL) 34 flb v (HL) = (HL) + 1
+ DD 34 eenQleen flb Y (IX+d) = (IX+d) + 1
INC (IX+d
+ FD 34 - fl|b v (IY+d) = (IY+d) + 1
INC (1IY+d
INC IX DD 23 IX=IX+1
INC 1Y FD 23 Y=y +1
INCr 00-r-100 fr v r=r+1
| NC SS 00ss0011 r ss=ss+1
DB 1/0 external prefix
IOE
D3 1/0 internal prefix
101 p
ED 46 IP = {IP[5:0], 00}
IPSET 0
ED 56 IP = {IP[5:0], 01}
IPSET 1
ED 4E IP = {IP[5:0], 10}
IPSET 2
ED 5E IP = {IP[5:0], 11}
IPSET 3
IPRES ED 5D IP = {IP[1:0], IP[7:2]}
JP cxX,mn 101cx010 | ----n--- | - m--- if {cx} PC = mn
JP (HL) E9 PC = HL
JP (1X) DD E9 PG = Ix
JP (1Y) FD E9 PC =1y
JPfmn 114010 | =-ne- | - m--- if {f} PC = mn
JP mn C3 —-n--- | - m--- PC=mn
JR cc,label 001cc000 | --e- if {cc} PC = PC + e
JR cx,label 101cx000 | -e- if{cx} PC=PC +e
JR label 18 —e- PC=PC+e
JRE cc,label ED | 11000011 |(eg)p | ¥Dig if (cc} PC = PC + ee
b
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Instruction %F;,‘igdle %‘;Ctgdze %@ig%e %‘;Ctg[ie %@ig%e Ol%ig%e AD |10 PV Operation
JRE cx,label ED | 1010011 | (eg)y . - (ee)hf-l_ig if {cx} PC = PC + ee
JRE label % | oo <ee>h£1_ig e Pt o
LCALL xpc,mn CF L m-- | --xpc--- ‘fi'clﬁfxﬁ'éfi iﬁ?;’zx’p:c'ﬁiHé;‘ﬁg'f)
mn; SP = SP-3
LD AEIR ED 57 r A =EIR
LD AR ED 5F r A =IIR
LD AHTR ED 50 r A=HTR
LDAr 011l1rna r A=r(onlyforr = A)
LD A,(BC) 0A rls A= (BC)
LD A,(DE) 1A rls A= (DE)
LD A,(IX+A) DD 06 s A= (IX+A)
LD A,(Y+A) FD 06 s A= (IY+A)
LD A,(ps+d) 10ps1101 |  —-e-deer r A = (ps+d)
LD A,(ps+HL) 10ps1011 r A= (ps+HL)
LD A,(mn) 3A S me-- P s A= (mn)
LD AXPC ED 77 r A= XPCl
LD BC,HL 91 r BC = HL
LD BCDE,(HL) DD 1A r E=(HL);D= (H(h+L1+)3:)c= (HL+2); B =
LD BCDE,(IX+d) DD CE - r E :(I()Lf;‘i)é)'?; é'g;f;g)c =
LD BCDE,(IY+d) | oo | Do | o f E ey B (veaed
LD BCDE,(mn) 93 SR - r E=(mn):D= ("gmg)c = (mn+2); 8=
LD BCDE,(ps+d) DD | 00ps1L10 | ------r r E ?égié‘i)zi);f’; j‘zz’;ﬂ;}ré)c :
LD BCDE,(ps+HL) DD | 00ps1100 r E ¥ éﬁfﬁﬂi)é)?sz :(F’(‘S)’;T'::PS)C =
LD BCDE,(SP+HL) | oD FE r E K éﬁm?z?)?; :(S(S";fb:i)s)c =
LD BCDE,(SP+n) | oo | EE | —n- : E = (3P D = (Spene) 0=
LD BCDE,n A3 = r E=nD=0;C=0;B=0
LD BCDE,ps DD | 11psi101 r E = ps0; D = psi; C = ps2; B = 00/FF
LD DE,HL B1 r DE = HL
LD HL,(ps+BC) ED | 00ps0110 r L = (ps+BC); H = (ps+BC+1)
LD HL,(ps+d) 10ps0101 |  -—d-- r L = (ps+d); H = (ps+d+1)
LD HL,(SP+HL) ED FE r L = (SP+HL); H = (SP+HL+1)
LD HL,BC 81 r HL = BC

Instruction Reference Manual

387




388

Instruction Olf;,‘ig(le Ci);;ctgdze %@‘ig%e %‘;Ctg[ie %@igdse %‘;,‘igdee AD |10 PV Operation
LD HL,DE AL r HL = DE
LD HL,LXPC oF r HL = LXPC
LD HTR,A ED 40 HTR = A
LD JK,(mn) 99 S W [ m--- rls K = (mn); J = (mn+1)
LD JK,mn A9 S B [ m--- r K=nd=m
LD JKHL,(HL) FD 1A r L= (HL); “:('?,htﬂ)“(““m =
LD JKHL,(X+d) | F | ce | —a- f F ety 01 (xears)
LD JKHL,(Y+d) | F | DE | —o- f S veday 12 (v ears)
LD JKHL,(mn) 94 S [ m--- r L= (mn); H = ("(“mg)K = (mn+2); J =
LD JKHL,(ps+d) FD | 00ps1110 | ---doer r L ?S;j;‘i)é)t' Jzz(‘zz;'fgg)*( :
LD JKHL,(ps+HL) FD | 00ps1100 . L ?S;iﬂté " :(‘ESQTHPQ)K =
LD JKHL(SP+HL) | r0 | re ' C TSPy 1 (Pt
LD JKHL,(SP+n) | o = ‘ L= P H = (P K =
LD JKHL,d A4 - r L=d;H=0;K=0;J=0
LD JKHL,ps FD | 11psi101 r L = psO; H = psL; K = ps2; J = 00/FF
LD (BC),A 02 d (BC) = A
LD (DE),A 12 d (OB =A
LD (HL),n 36 - d (HL) =n
LD (HL),r 01110-r- d (HY =r
LD (HL+d),HL DD F4 ST d (HL+d) = L; (HL+d+1) = H
LD (1X+d),HL Fa - d (IX+d) = L; (IX+d+1) = H
LD (1X+d),n DD 36 IR (" n--- d (IX+d) =n
LD (IX+d),r DD 01110-r- | -edlees d (X+d) = r
LD (y+d),HL FD Fa4 B d (IY+d) = L; (IY+d+1) = H
LD (y+d),n FD 36 s | n--- d (IY+d)=n
LD (1y+d),r FD 01110-r- |  ---d--- d (ly+d) =t
LD (mn),A 32 A m--- d (mn) = A
LD (mn),HL 22 e | e m--- d (mn) =L; (mn+1) = H
LD (mn),Ix DD 22 S N [ m--- d (mn) = IXL; (Mn+1) = IXH
LD (mn),ly FD 22 S S [ m--- d (mn) = IYL; (mn+1) = IYH
LD (mn),ss ED | 01ss0011 | ~-n-- | - m--- d (mn) = ssl; (mn+1) = ssh
LD (HL),BCDE DD 18 (L) = & (e ~ D (HL+2) =C:
LD (HL),JKHL . 1B (HL) = L; (HL+1) = H; (HL+2) = K;

(HL+3) = J
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Instruction Ob[;,(;gdle Ci);;igtjze %@ig%e %‘;Ctg[ie %@ig%e %@ig%e AD |10 PV|C Operation
LD (IX+d),BCDE | oo | cF | - (X00) =€ (Xedet) <Dy (X04+2) =
LD (1X+d),JKHL FD CF | -mde (B = L (Xeded) = H; (Xvce2) =
LD (1v+d),BCDE DD DF | -mde (V) = B IV oded) <D (¥ede2) =
LD (1Y+d),JKHL FD DF - (V) = L (¥aded) = H; (V4ce2) =
LD (mn),BCDE 83 SR - (mn) = E; (Tr’r‘]’r'lg):f’é(m”*z) =G
LD (mn),JK 89 S [ m--- d (mn) = K; (mn+1) = J
LD (mn),JKHL 84 SR - (mm) =L (T;;i)sj Hi (mne2) =K
LD (pd+BC),HL ED 00pd0111 (pd+BC) = L; (pd+BC+1) = H
LD (pd+d),A 10pd1110 |  --g-- (op+d) = A
LD (pd+d),BCDE DD | 00pdilll | g (P = (p(c:l):rjcizi)s;DB (pd+d+2) =
LD (pd+d),HL 10pd0110 | - (pd+d) = L; (pd+d+1) = H
LD (pd+d),JKHL FD | 00pd11il | ----d-- (pd+d) = L:K(;pgjz&ii)sj :HJ (pd+d+2) =
LD pasdhps | o || - S
LD (pd+d),rr 60 | mpdo001 | ----d--- (pd+d) = rrl; (pd+d+1) = rth
LD (pd+HL),A 10pd1100 (pd+HL) = A
LD (pd+HL),BCDE DD | 0Opd1101 ( éﬁfﬁ?&’z )=:E;C (p(«;;ljhﬁ)s )==D;B
LD (s IKHL | oo S S
LD (pd+HLps | o0 | pspeson (POoHLo2) b L3 553
LD (pd+HL),rr 6D | rrpdoo1l (Pd+HL) = rrl; (pa+HL+1) = rrh
LD (SP+n),HL D4 e (SP+n) = L; (SP+n+1) = H
LD (SP+n),IX DD D4 - (SP+n) = IXL; (SP+n+1) = IXH
LD (SP+n),lY FD D4 - (SP+n) = IYL; (SP+n+1) = IYH
LD dd,(mn) ED | 01dd1011| --n- | - m-- rls ddl = (mn); ddh = (mn+1)
LD dd',BC ED |o01dd1001 dd' = BC (dd": 00-BC’, 01-DE’, 10-HL")
LD dd’,DE ED 01dd0001 dd’ = DE (dd’: 00-BC’, 01-DE’, 10-HL’)
LD dd,mn 00dd0001 |  —--nee | - m-- r dd = mn
LD HL,(mn) 2A NP m-- rls L = (mn); H = (mn+1)
LD HL,(HL+d) DD E4 - rls L = (HL+d); H = (HL+d+1)
LD HL,(1X+d) E4 - rls L = (IX+d); H = (IX+d+1)
LD HL,(IY+d) FD E4 - rls L = (IY+d); H = (IY+d+1)
LD HL,(SP+n) ca e r L = (SP+n); H = (SP+n+1)
LD HL,IX DD 7Cc r HL = IX
LD HL,IY FD 7c r HL = 1Y
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; Opcode | Opcode | Opcode | Opcode |Opcode |Opcode ;
INSEEn byte 1 byte 2 byte 3 byte4 | byte5 | byte6 A e Spelaton
LD EIR,A ED 47 I=A
LD 1X,(mn) DD 2A (R [ m-— s IXL = (mn); IXH = (mn+1)
LD IX,(SP+n) DD ca - IXL = (SP+n); IXH = (SP+n+1)
LD IX,HL DD 7D X = HL
LD I1X,mn DD 21 S B [ m-— IX = mn
LD 1v,(mn) FD 2A RN [ m-- s IYL = (mn); IYH = (mn+1)
LD 1Y,(SP+n) FD c4 - IYL = (SP+n); IYH = (SP+n+1)
LD Iy,HL FD 7D IY = HL
LD IY,mn FD 21 SRR m--- IY =mn
d0 = (ps+d); pdl = (ps+d+1); pd2 =
LD pd,(ps+d) 6D | pdps1000 | ----d--r P (égf d+)2)?p i :(p(:s+ d+)3)p
d0 = +HL); pdl = +HL+1); pd2
L D pd,(ps+HL) op Pdps1010 P = (|:ng-HL+)2)};g pd3 =(p(S|;)s+HL+)3)p
dO = (SP+n); pdl = (SP+n+1); pd2 =
LD pd,(SP+n) ED | 00pd0100 | --n-- pdo< § P+n+)2)?pd3 ( (Sp+n+)3)p
pd0 = (HTR+HL); pd1 = (HTR+HL+1);
LD pd,(HTR+HL) ED 00pd0001 pd2 = (HTR+HL+2); pd3 =
(HTR+HL+3)
BCDE DD 10pd1101 pd0 =E; pdl =D; pd2=C
LD pd,BC
FD 10pd1101 pdO - L; pdl = H; pd2 = K
LD pd,JKHL
mn ED 00pd1100 | ----n--- [ === m--- | =l |- k--- pd0 =n; pdl =m; pd2 =[; pd3 =k
LD pd,k
S+ 6D pdps1100 | ----d--- pd=ps+d
LD pd,ps+d
LD pd,ps+HL 6D | pdps1i10 pd = ps + HL
LD rr,(ps+d) 6D | rps0000 | ----d--- r M = (ps+d); rmh = (ps+a+1)
LD rr,(ps+HL) 6D rrps0010 r rrl = (ps+HL); rrh = (ps+HL+1)
r.(HL 01-r-110 r|s r=(HL)
LD r(HL)
I + DD 01-r-110 ----d--- r s r = (IX+d)
LD r,(IX+d)
I + FD 01-r-110 --=-d--- r s r=(IY+d)
LD r,(Y+d
LD IIR,A ED 4F R=A
LD rnn 00-r-110 ----n--- r r=n
LD rg 01-r--r’ r r=g
LD rng 7F 01-r--r’ r r=g
LD spPHL F9 SP =HL
LD sPIX DD Fo SP=IX
LD spPlY FD Fo sP=1y
(SP+HL) = E; (SP+HL+1) = D;
LD (SP+HL),BCDE | oD FF (SP+HL+2) = C; (SP+HL+3) = B
(SP+HL) = L; (SP+HL+1) = H;
LD (SP+HL),JKHL FD FF (SP+HL+2) = K; (SP+HL+3) = J
L D (SP+n) BCDE DD EF S (SP+n) = E; (SP+n+1) = D; (SP+n+2)

=C; (SP+n+3) =B
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. Opcode | Opcode | Opcode | Opcode |Opcode |Opcode .
Instruction bytel | byte2 | byte3 | byted | byte5 | byte6 AD |10 PV Operation
SP+n) = L; (SP+n+1) = H; (SP+n+2
LD (SP+n),JKHL FD EF - (SP+n) =1 K(: (S;’:H)S) H; (8Pem2)
SP+n) = psO0; (SP+n+1) = psl;
LD (SP+n),ps ED | 00ps0101 | --n-- ( S(sz)z) :pzsz;( (sp2n+)3) L)
LD XPC,A ED 67 XPCl = A; XPCh = 0
LD LXPC,HL 97 XPC = L; XPCh = H
. (DE) = (HL); BC = BC-1; DE = DE-1;
LDD ED A8 d on
* (DE) = (HL); BC = BC-1; DE = DE-1;
L DDR ED B8 d HL = HL-1; repeat while {BC != 0}
. (DE) = (HL); BC = BC-1; HL = HL-1;
LDDSR ED 98 d repeat while {BC != 0}
LDF (Imn),A 8A A I L (imn) = A
LDF (Imn),BCDE DD 0B e | Mo | e (Imn) = E; (Ir(mi)s ;:Dé(lmm) =c
LDF (Imn),HL 82 A I mee | el (Imn) = L; (Imn+1) = H
LDF (Imn),JKHL FD 0B e | Mo | e (mn) = L; “”J&:ié? Hy (mn2) =K
{ =ps0; (Imn+1) = psi; (Imn+2) =
LDF (Imn),ps ED | 00ps1001 | --ne- | - P (imn) pzszf mm)s) f-;ss( mn+2)
LDF (imn),rr ED | 00m1011 | —ne | oo N - (Imn) = rl; (imn+1) = rrh
LDF A,(Imn) 9A LT I m--- | e [ r A= (Imn)
E=(mn); D=l 1);C=(l 2);B
L DF BCDE,(Imn) DD oA SRS - P (imn) im;)r)& (Imn+2)
LDF HL,(Imn) 92 LT I m--- | e I+ r L = (Imn); H = (Imn+1)
LDF JKHL,(Imn) FD 0A SRR - P ' L=(Imn); H= =(|31mn;g>K = (Imn+2); J
dO = (Imn); pd1 = (I 1); pd2 =
LDF pd,(Imn) ED | 00pd1000 | wefee | oee Mewe | eenelome r P (|fnmn2)2)?p . ( ?an2;+)3)')
LDF rr,(Imn) ED 00111010 | - | - 1| S R r rrl = (Imn); rrh = (Imn+1)
. (DE) = (HL); BC = BC-1; DE = DE+1;
LDI ED A0 d pepe
N (DE) = (HL); BC = BC-1; DE = DE+1;
L DI R ED BO d HL = HL+1; repeat while {BC != 0}
. (DE) = (HL); BC = BC-1; HL = HL+1;
L DI SR ED 90 d repeat while {BC != 0}
LDL pd,DE DD | 10pdi111 r - pd = {FFFF.DE}
pa,
LDL pd,HL FD | 10pd1111 r pd = (FFFF.HL
LDL pd,IX DD | 10pd1100 r pd = {FFFF,IX}
LDL pd,lY FD | 10pd1100 r pd = (FFFFE.IYV}
LDL pd,mn ED  |00pd1101| n m r pd = {FFFF,mn}
LDL pd,(SP+n) ED  |oopdooiL| n r P P ot
HL) = L; (HL+1) = H. (Addr{19:16] =
LDP (HL),HL ED 64 (HL = L ( +A)[3:O])( r119:16)
IX) = L; (IX+1) = H. (Addr{19:16] =
LDP (1X),HL DD 64 (1) = Li ( +/1[3:0])< r19:16]
IY) = L; (IY+1) = H. (Addr{19:16] =
LDP (y),HL FD 64 (V) =L ( +/)\[3;01)( r[19:16]
LDP (mn),HL ED 65 S mees (mn)=L; (mn+i)[3=:ol]4). (Addr{19:16] =
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; Opcode | Opcode | Opcode | Opcode |Opcode |Opcode ;
Instruction bytel | byte2 | byte3 | byted | byte5 | byte AD |10 PV Operation
(mn) = IXL; (mn+1) = IXH.
LDP (mn),IX bb 65 L M m--- (Addr[19:16] = A[3:0])
(mn) = IYL; (mn+1) = IYH.
LDP (mn),lY FD 65 e | m--- (AddI[19+16] = A[3:0])
L = (HL): H = (HL+1). (Addr[19:16] =
LDPHL,(HL) ED 6C ABO)
L = (IX); H = (IX+1). (Addr{19:16] =
LDP HL,(IX) oD 6C () (A[S: g])( [19:16]
L = (IY); H = (IY+1). (Addr{19:16] =
LDPHL,(1Y) FD 6C m (A[S:O)])( r119:16]
L = (mn); H = (mn+1). (Addr[19:16] =
LDP HL,(mn) ED 6D S M- (mn) (2[2:0])) (Addr(19:16]
IXL = (mn); IXH = (mn+1).
LDPIX,(mn) oD &b L m--- (Addr{19:16] = A[3:0])
IYL = (mn); IYH = (mn+1).
LDP1Y,(mn) FD 6D i m--- (Addr[19'16] = A[3:0])
LJP xpc,mn c7 SRR [ m— | -xpc XPCl = xpc; XPCh = 0; PC = mn
(SP-1) = XPCh; (SP-2) = XPCI; (SP-3)
LLCALL Ixpc,mn 8F S [ Mo | —xpl— | --xph-— = PCH; (SP-4) = PCL; XPCI = xpl;
pc,
XPCh = xph; PC = mn; SP = SP-4
L LJP cc,lxpc,mn ED 110cc010 SR Mee- weoxpl —xph-- if {cc} XPCl = xplr;n)éPCh =xph; PC =
LLIP cx,lxpc,mn ED 1016x010 | oot | oeee Meee ceoxples | —-xphe- if {cx} XPCl = xplr;nﬁPCh =xph; PC =
LLIP Ixpc,mn 87 R — m--- —-xpl-== | =--xph--- XPCI = xpl; XPCh = xph; PC = mn
PCL = (SP); PCH = (SP+1); XPCl =
LLRET ED 8B (SP+2); XPCh = (SP+4); SP = SP+4
PCL = (SP); PCH = (SP+1); XPCl =
LRET ED 45 (SP+2); XPCh = 0; SP = SP+3
. (DE) = (HL); BC = BC-1; DE = DE-1;
LSDDR ED D8 s repeat while {BC != 0}
. (DE) = (HL); BC = BC-1; DE = DE-1;
LSDR ED F8 s HL = HL-1; repeat while {BC != 0}
. (DE) = (HL); BC = BC-1; DE = DE+1;
LSIDR ED oo s repeat while {BC != 0}
. (DE) = (HL); BC = BC-1; DE = DE+1;
LSIR ED Fo s HL = HL+1; repeat while {BC != 0}
MUL F7 HL:BC = BC * DE
MULU A7 HL:BC = BC * DE (unsigned)
NEG ED 44 fr v A=0-A
NEG BCDE DD 4D v BCDE = 0 - BCDE
NEG HL ) fr v HL=0-HL
NEG JKHL FD 4D v JKHL = 0 - JKHL
NOP 00 No operation
B6 fr | s P A=A|(HL)
OR (HL
7F B6 fr | s P A=A|(HL)
OR (HL
+ DD B6 S fr | s P A=A| (IX+d)
OR (1X+d
+ FD B6 el fr | s P A=A (IY+d)
OR (IY+d
OR HL,DE EC fr P HL = HL | DE
OR IX,DE DD EC p IX = IX | DE
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Instruction %F;,‘igdle C:);;ctgdze %@ig%e C:);;ctgtie %@ig%e %@‘;g%e AD |10 PV|C Operation
OR IY,DE FD EC Plo IY = 1Y | DE
OR JKHL,BCDE ED F6 fr P|o JKHL = JKHL | BCDE
ORnN F6 - fr Plo A=Al|n
OR 10110-r- fr Plo A=Alr
ORA B7 fr Plo A=A[A
ORr 7F | 10110 fr Plo A=Alr
POPIP ED 7E IP = (SP); SP = SP+1
POP 1x DD E1 IXL = (SP); IXH = (SP+1); SP = SP+2
POP 1Y FD El IYL = (SP); IYH = (SP+1); SP = SP+2
POP BCDE DD F1 . E= (sp):(gpi(ss):»slg: C=(SPrayB=
POP JKHL FD F1 . L= (sp):( e éi";?;fs? ﬁp+z>; i=
POP su ED 6E SU = (SP); SP = SP+1
POP zz 11220001 r 221 = (SP); zzh = (SP+1); SP = SP+2
POPps | o |umor r ERony
PUSH 1P ED 76 (SP-1) = IP; SP = SP-1
PUSH IX DD ES (SP-1) = IXH; (SP-2) = IXL; SP = SP-2
PUSH 1y FD ES (SP-1) = IYH; (SP-2) = IYL; SP = SP-2
PUSH BCDE DD F5 (Sp'l)(S:PEfiéS:P;)S:PC:? &P3=D;
PUSH JKHL FD Fs (SP-1>(; & §Sff)§p K (8P =H:
PUSH mn ED A5 S mes (SP-1)=m; (SP-2) =n; SP=SP - 2
PUSH ps ED | 11ps0101 (SF;QQ 2234 )(S=P;;§()>;=SF§2:; éiF::s) =
PUSH su ED 66 (SP-1) = SU: SP = SP-1
PUSH zz 11220101 (SP-1) = zzh; (SP-2) = zzI; SP = SP-2
RDMODE ED 7F * CF = SU[0]
RESb,(HL) CB | 10-b-110 d (HL) = (HL) & ~bit
RES b,(1X+d) DD cB g | 10-b-110 d (IX+d) = (IX+d) & ~bit
RESD,(1Y+d) FD cB ed--- | 10-b-110 d (IY+d) = (IY+d) & ~bit
RESbD,r cB 10-b--r- ' r=r & —bit
RET co PCL = (SP); PCH = (SP+1); SP =
RET f 11--000 if {fy PCL = (SP);SI;Cilz—i = (SP+1); SP =
RETI ED 4D IP= (S(?p 4'-32():;LS:P (SP+1); PCH =
RL (HL) cB 16 flb P |+ {CF,(HL)} = {(HL),CF}
RL (IX+d) DD cB - 16 flo P |+ (CF.(IX+d)} = {(IX+d),CF}
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Instruction O[)F;,‘igcie Ci);;ctgdze %@‘igdse %‘;Ctg[ie %@igdse %‘;‘ig%e AD|IO|S|Z|PV|C Operation
RL (1Y+d) FD cB T 16 flo <[] P~ {CF(IY+d)} = {(IY+d),CF}
RL DE F3 fr SRR {CF.DE} = {DE,CF}
RLr ce | 00010-r- fr SR {CF.} = {r.CF}
RL bb,BCDE DD | 011010bb fr #le|p | (CF'BC':;;});aﬁ%ﬁfﬁihbb:bb'l?
RL bb,JKHL FD | 0110106b fr sle|p | = {CF’JK':eLg’e:aEJmI';g;’;gb:bb'l?
RL BC 62 fr x| p | {CF.BC} = {BC,CF}
RL HL 42 fr x| p | {CFHL} = {HL,CF}
RLA 17 fir * {CF.A} = {A,CF}
RLB A,BCDE DD 6F {A, BCDE} = {BCDE, A}
RLB AJKHL FD 6F {A, IKHL} = {IKHL, A}
RLC (HL) cB 06 £ b [*]*] P |*|(HY={(HLI6,0L(HL7I; CF = (HL7]
RLC (IX+d) DD cB - 06 f b ||+ P |* (|X+d)={(IX+g¥i,:)][,7(;X+d)[7]}; CF=
RLC (1Y+d) FD cB - 06 £ o |*|*|P|* ('Y"d)”““g{}igé;“dﬂﬂ}? CF=
RLCr cB 00000-- fr |« p |+ r = {1[6,01,1{7]}; CF = 1[7]
RLC 8,BCDE DD 4F BCDE = {CDE, B}
RLC 8,JKHL FD 4F JKHL = {KHL, J}
RLC bb,BCDE DD | 010010bb fr <[+ p || BCPES BCDERO.ALBITY; CF ~ BITY
RLCOBIKHL | o oo [ e
RLCBC 60 fr «|«| P |*| BC={BC[14,01B[7]}; CF = B[7]
RLC DE 50 fr «|«| P |*| DE={DE[14,0],D[7]}; CF = D[7]
RLCA 07 fr * A = {A[6,01A[7]}; CF = A[7]
RR (HL) cB 1E flo|«[*]p|* {(HL),CF} = {CF,(HL)}
RR (1X+d) DD cB - 1E flo <[] P~ {(1X+d),CF} = {CF,(IX+d)}
RR (1Y+d) FD cB - 1E flo ||| P~ {(1Y+d),CF} = {CF,(Y+d)}
RR BC 63 f x| p | {BC,CF} = {CF,BC}
RR DE FB f |+ p | {DE.CF} = {CF,DE}
RR HL FC f w|«lp | {HL,CF} = {CFHL}
RR 1X DD FC f |« p | {IX.CF} = {CF.IX}
RR 1Y FD FC f wl«lp | {IY,CF} = {CF.I}
RRr cB 00011-r- fr |« p | {r.CF} = {CF.}}
RR bb,BCDE DD | 011110bb fr e|[+| p || (BCPECH - (CRECDEY bbsbb-L
RR bb,JKHL FD | o11110bb fr x| p |+ {JKHL*fggezf‘jvi’ﬁe"';;};gbzbb'li
RRA 1F fr * {A.CF} = {CFA}
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Instruction %F;,‘igdle Cz);;ctgdze %@ig%e Cz);;ctgtie %@ig%e Ol%ig%e AD |10 PV|C Operation
RRB A,BCDE DD 7F {A, BCDE} = {E, A, BCD}
RRB A,JKHL FD 7F (A, JKHL} = {L, A, JKH}
RRC (HL) cB 0E f|b P | * | (HL) = {(HDIOLHL7, ] CF = (HL)[O]
RRC (1X+d) DD cB —E. 0E b p | x| (x+d)= ((|x+3¥(1]d,§|[§;d)[7,1]}; CF=
RRC (1Y+d) FD cB - oE f|b p |« | (Y+d)= ((|Y+3¥E]d,§|[g;d)[7,1]}; CF=
RRC cB | 00001 fr p |+ ¢ = (017, 1J) CF = r[0]
RRC 8,BCDE DD 5F BCDE = {E, BCD}
RRC 8,JKHL FD 5F JKHL = {L, JKH}
RRC bb,BCDE DD | 010110bb fr p |+ BcDﬁ;:{b%[ﬁ;?:ng?xﬁﬁle}?gzzE[O]3
RRCHOIKHL | o |owouoo T s g
RRCBC 61 fr P|*| BC={BO]BCIL5, 1]} CF = C[0]
RRC DE 51 fr P |+*| DE={D[0],DE[15,1]}: CF = E[0]
RRCA oF fr * A= {A[OLA[7,1]}; CF = A[0]
RST v 11-v-111 (P = ZF;’CP*C'? £S{F;;_,2()),:vi)coLo;os}P =sp
SBCA,(HL) 9E fr|s v | A=A-(HL)-CF
SBCA,(HL) 7F 9E fr | s v |+ A=A-(HL)-CF
SBC An DE - fr v | A=A-n-CF
SBC Ar 10011-r- fr AE: A=A-r-CF
SBCAr 7F 10011-+- fr v |+ A=A-r-CF
SBCHL,ss ED | 01ss0010 fr v |+ HL=HL - ss- CF
SBC (1X+d) DD % - fr|s V| A=A - (IX+d) - CF
SBC (IY+d) FD 9E eeee fr | s v |+ A=A-(IY+d) - CF
SBOX A ED 02 r A = sbox(A)
SCF 37 f 1 CF=1
SET b,(HL) cB 11-b-110 b (HL) = (HL) | bit
SET b,(IX+d) DD cB —ed-- | 11-b-110 b (1X+d) = (IX+d) | bit
SET b,(1Y+d) FD cB ede- | 11-b-110 b (IY+d) = (IY+d) | bit
SET b,r cB 11-b--r- r r=r| bit
SETSYSPmn ED B1 n m tn?ghz{:s(%[éﬂj?gg::Z]é:;g;ﬂif: {t(nsqz)!;:
mn} System Violation
SETUSR ED 6F SU = {SU[5:0], 01}
SETUSRP mn ED BF n m SU={SUIT2], 01 (5P - 1) ~m; (5P -
SLA (HL) cB 26 f|b P|*| (HD={(HL6,01,0} CF = (HL7]
SLA (1X+d) DD cB - 26 flo P | * | (x+d) = {IX+d)[6,0],0}; CF = (IX+d)[7]
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396

; Opcode | Opcode | Opcode | Opcode |Opcode |Opcode ;
Instruction i | B2 | Eied | Ged  Gies | e AD|IO|S|Z|PV|C Operation
SLA (1Y+d) FD cB - 26 t b [*|*| P |*|av+d) = fav+d)6,01,0} CF = (Y+d)[7]
SLA T cB 00100-r- fr =l p [ r = {r[6,0],0}; CF =1[7]
o . | BCDE = {BCDE[30,01,0}; CF = B7];
SLA bb,BCDE DD | 100010bb fr P bb=bb-1; repeat while bbl=0
. .| IKHL = 9KHL[30,01,0}; CF = J[7;
SLA bb,J KHL FD 100010bb fr P bb=bb-1; repeat while bb!=0
e . | BCDE = {BCDE[30,0],0}; CF = BI7];
SLL bb,BCDE DD | 101010bb fr P bb=bb-1; repeat while bb!=0
. .| IKHL = 9KHL[30,01,0}; CF = J[7];
SLL bb,JKHL FD | 101010bb fr P bb=bb-1; repeat while bb!=0
SRA (HL) cB 2E £ b [*]*] P |*|HD)={HOFL,HLI7AL; CF = (HL[O]
. L |ax+d) = (ax+d) T, 0x+d)7,17); CF =
SRA (IX+d) DD cB —— 2E flb P (e = e Ty
o | oav+d) = oy av+dy7.ag; oF =
SRA (1Y+d) FD cB - 2E £ | b P (v+d) ={( +(I¥+]d§[0]+ 7.1}
SRA r ce | o001 fr x| p | r={[7)17,1]}; CF =1{0]
ol . | BCDE ={B[7],BCDE[31,1]}; CF = E[0];
SRA bb,BCDE DD | 100110bb fr P bb=bb-1; repeat while bb!=0
ol o | JKHL = {J[7],JKHL[31,1]}; CF = L[0];
SRA bb,JKHL FD | 100110bb fr P bb=bb-1; repeat while bbl=0
SU = (SP); PCI = (SP+1); PCh =
SYSRET ED 83 (SP+2); SP = SP+ 3
el . | BCDE ={0,BCDE[31,1]}; CF = E[0];
SRL bb,BCDE DD 101110bb fr P bb=bb-1; repeat while bb!=0
ol . JKHL = {0,JKHL[31,1]}; CF = L[0];
SRL bb,JKHL FD | 101110bb fr P bb=bb-1; repeat while bb!=0
SRL (HL) cB 3E f b |x[*] P[] (H=MLEZCF=HLO
SRL (IX+d) DD cB - 3E f b |*|*| P |*|ax+d)={0,ax+d)[7,1]}; CF = (IX+d)[0]
SRL (1Y+d) FD cB - 3E t b [*|*]| P |*|aved) = {0,0v+d)7.10}; CF = (Y+d)[0]
SRL r cB 00111-- fr o|x|p | r={0,1{7,1]}; CF = r[0]
SUB (HL) 96 fr|s |<|*|v]|* A=A-(HL)
SUB (HL) 7F 96 fro|s|*[*|v|* A=A-(HL)
SUB (IX+d) DD 9% eeeee fr | s |*[*|v]* A=A - (IX+d)
SUB (IY+d) FD 96 weege- fr | s [*[*|V[* A=A-(IY+d)
SUB HL,DE 55 fr * HL = HL - DE
SUB HL,JK 45 fr * HL = HL - JK
SUB JKHL,BCDE ED D6 fr * JKHL = JKHL - BCDE
SUBn D6 S " el v+ A=A-n
SUB 10010-r- fr wlx| v | * A=A-r
SUB 7F 10010-r- fr wx| v | * A=A-r
SURES ED 7D SU = {SU[L:0], SU[7:2]}
(SP-1) = PCH; (SP-2) = PCL; SP = SP
SYSCALL ED & -2, PC = {R, 01100000}
TEST BC ED 4 f «|=|p o BC|0O
TEST BCDE DD 5C f =] p o BCDE | 0
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Instruction %F;,‘igdle Cz);;ctgdze %@ig%e Cz);;ctgtie %@ig%e Ol%ig%e AD |10 PV|C Operation
TEST HL 4c f Plo HL|O
TEST IX DD 4c f Plo IX |0
TEST 1y FD 4c f Plo Y |0
TEST JKHL FD 5C f Plo JKHL |0
UMA e | o R R M v
IY+1; HL = HL+1; repeat while BC 1=0
UMS e | o8 S A Mo
HL = HL+1; repeat while BC =0
XOR (HL) AE fr|s Plo A=[A&~(HL)] | [-A & (HL)]
XOR (HL) 7F AE fr | s Plo A=[A&~HL)] | [~A & (HL)]
XOR HL,DE 54 fr Plo HL = HL A DE
XOR (IX+d) DD AE - fr | s Plo| A=[A&~(X+d)]|[~A & (IX+d)]
XOR (1Y+d) FD AE - fr | s Plo| A=[A&~(Y+d)]|[~A & (IY+d)]
XOR JKHL,BCDE ED EE fr Plo JKHL = JKHL ~ BCDE
XORnN EE - fr Plo A=[A&~n]|[~A&n]
XOR 10101-r- fr Plo A=[A&~]|[-A&T]
XOR 7F 10101-- fr Plo A=[A&~1]|[-A&1]
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Chapter 5. Opcode Map

This chapter lets you look up an instruction mnemonic by its opcode. There are two main pages, one for Rabbit
2000 and 3000 processors and one for the Rabbit 4000 and newer Rabbit processors. The main pages are followed
by the prefix pages. ED, DD, FD, CB, DD-CB, FD-CB, 6D and 7F. Below are links to the various pages.

“Main Page, Rabbit 3000 Mode”  Thisisthe main page for the Rabbit 2000 and Rabbit 3000. It is also the
main page for the Rabbit 4000 and newer Rabbit processors when in Rab-
bit 3000 compatibility mode (i.e., the mode the processor boots up in.)

“Main Page, Rabbit 4000 Mode”  Thisisthe main pageisfor the Rabbit 4000 and newer Rabbit processors;
Rabbit 2000 and 3000 opcodes are not included.

“ED Page”

“DD Page”

“FD Page”

“CB Page’

“DD-CB Page’

“FD-CB Page’

“6D Page”

“7F Page, Rabbit 4000 Mode”
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Main Page,

Rabbit 3000 M ode

\LSB
0 1 2 8 4 & 6 7 8 9 A B C D E F
MSB\
LDBC, | LD EX AF, | ADD 1D A,
0 NOP . (c),a | INCBC | INC B | DEC B LDB,n | RLCA AR HL, BC (BC) DEC BC | INC C | DEC C LD C,n | RRCA
DJINZ LD DE LD JR ADD LD A
1 ’ INCDE | INCD | DEC D | LDD, RLA ’ DEC DE | INC E | DEC E IDE, RRA
label | mn (DE) , A n label | HL,DE | (DE) n
JR NZ LD HL LD ADD JR Z ADD LD HL
2 ! ! ,H | INCHL INC H DEC H LD H, ! ! DEC HL INC L DEC L LD L, CPL
label | mn Iimn) Tl sp,d label | HL,HL | (mn) n
JR NC LD SP LD INC DEC LD JR C ADD LD
S label mn (mn) ,a | OSSP | (un) (HL) éHL) ! SCE label HL,SP | A, (mn) | DECSP | INC A | DEC A | LDAn | CCF
LD B, LD C,
4 LD B,B | LDB,C | LDB,D | LDB,E | LDB,H | LDB,L | "o LDB,A | IDC,B | LDC,C | LDC,D | LDC,E | LD C,H| IDC,L | () LD C,A
1D D, LD E,
5 LD D,B | IDD,C | LDD,D | LDD,E | LDD,H | LDD,L | " LDD,A | ILDE,B | LDE,C | LDE,D | LDE,E | LD B,H| IDE,L | (1, IDE,A
1D H, LD L,
6 LD H,B | LDH,C | LDH,D | LDH,E | LDH,H | LDH,L | "0 LDH,A | IDL,B | LDL,C | LDL,D | LDL,E | LD L,H| IDL,L | () IDL,A
7 LD LD LD LD LD LD ALTD LD LDA,B | LDA,C | LDA,D | LDAE | LD A,H| LD A,L | S0 & ILDA,A
(HL) ,B| (HL),C| (HL),D| (HL),E| (HL),H| (HL),L (HL) ,A (HL)
8 ADD ADD ADD ADD ADD ADD ADD A, | ADD ADC ADC ADC ADC ADC ADC ADCA, | apc
A,B A,C A,D A,E AH AL (HL) A,A A,B A,C A,D A,E AH AL (HL) AR
9 SUB B SUB © s D | suB E soB H | suB L SUB sum a | SBC SBC SBC SBC SBC SBC SBCA, | SBC
(HL) A,B A,C A,D AE AH AL (HL) AR
AND XOR
A ANDB [ANDC | ANDD | AND E | AND H | AND L (HL) ANDA [ XORB | XOR C | XOR D | XOR E | XOR H | XOR L (HL) XOR A
OR cp
B OR B OR C OR D OR E OR H OR L (HL) OR A CP B CcP C CP D CP E CP H CP L (HL) CP A
Jp LD HL PUSH ADD LJP Jp PAGE BOOL CALL ADC LCALL
C RET NZ | POP BC Jp ’ RET 2 RET
NZ,mn mn (SP+n) BC A,n lmn Z, mn CB HL nn A,n lmn
Jp LD PUSH Jp AND PAGE SBC
D RET NC | POP DE I0IP SP SUB RST 10 | RET C EXX IOEP RST 18
NC,mn ¢ H;:n) DE n c,mn HL,DE | DD aA,n
Jp BX LD HL PUSH Jp Jp EX OR PAGE
\ ,
E RET PO | POPHL | .o EE , (1x+d) | HL AND n | RST20 | RETPE | " PE.mn | DE,HL | HL,DE ED XOR n | RST 28
Jp LD PUSH LD Jp PAGE
F RET P POP AF RL DE (IX+d) OR n MUL RET M RR DE RR HL CP n RST 38
P, mn AF SP,HL | M,mn FD
, HL
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Main Page, Rabbit 4000 M ode

LSB
Rnsss\ g i 2 3 4 5 6 7 8 9 A B © D E F
LD BC LD EX ADD LD
NOP ’ INC BC INC B DEC B LD B, RLCA AF,AF DEC BC INC C DEC C 1D C, RRCA
g mn (BC), A ° i HL, BC | A, (BC) n
LD DE LD JR ADD LD
1 DJNZ ’ INC DE INC D DEC D LD D, RLA DEC DE INC E DEC E LD E, RRA
€ | m (DE) , A ° label | HL, DE | A, (DE) n
LD
JR NZ LD HL ADD JR Z ADD LD
2 ! ! JH INC HL INC H DEC H LD H, ! DEC HL INC L DEC L LD L, CPL
label mn Iimn) n Sp,d label HL, HL HL, (mn) n
JR NC, | LD SP, | LD DEC JR C, | ADD LD
INC SP INC (HL LD (HL), SCF DEC SP INC A DEC A LD A, CCF
g label mn (mn) ,A (HL) (HL) (HL) ,n label HL, SP A, (mn) n
SUB HL cp LD
4 RL HL ! LD B, (HL LD B,A TEST HL NEG HL 1D C,A
Ix , (HL) , HL,d C, (HL) !
5 RLC DE RRC DE XOR SUB HL, LD D, (HL) LD D,A LD E,E LD LD E,A
HL,DE DE E, (HL)
ADD HL PAGE LD
6 RLC BC | RRC BC | RL BC RR BC ! LD H, (HL LD H,A LD L,A
JK + (HL) ! 6D L, (HL) !
7 tb tb b b LD b ALTD LD LD LDA,C | LD A,D 1D A,E 1D A,H wa,L | P PAGE
(HL) ,B | (HL),C | (HL),D (HL) ,E (HL) ,H (HL) ,L (HL) ,A | A,B A, (HL) | 7F
LDF LD LD LLJP LD LD LD LD LLCALL
8 LD (1mn) (mny, B | B2 oy | D 1xpe,m (mn) ,a | BPF LD 2, (PW+HL), | &, (PW+ | (PW+d) | lxpe,m
HL, BC ! ! JKHL ! PW+d) , HL ! ! 1 JA PW+HL ! ! !
HL CDE a) (BW+d) n K {1mn) (PW+HL) | d) A n
LD LD LD LD
9 LD LDFHL, | pipp LD JKHL, | LD HL, LD LD JRE LD JK, LDF LD A, (PX+HL) A (px+ | (pxeq) | P
BC, HL (1mn) ) ! (mn) (PX+d) (PX+d) ,HL | XPC,HL | label (mn) A, (1mn) (PX+HL) a ’ d)’ A HL, XPC
LD JR LD LD LD
JR GT, | LD Jp LD LD LD LD JK, | JP 1D A,
R label | HL,DE | GT,mn BCDE,d | JKHL,d Lo (BY+ | pyLg) un | MOWY T, mn GTU, mn (PY+HL) (PY+HL), | A, (PY+ | (PY+d) | XOR A
d) label A d) A
EX LD LD LD LD LD
JR LT, | LDDE, | JP EX LD JR V, EX JK,
B Label HL LT, mn BC, HL JKHL, BC L, (PZ+ (pz+d) uL | OR A Taber | HL JP V,mn A, (PZ+H (PZ+HL) , A, (PZ+ | (PZ+d) | CLR HL
DE 4) L) A d) A
Jp LD HL, LJP CALL ADC LCALL
© RET NZ | POP BC JP mn PUSH BC | ADD A,n RET Z | RET JP Z,mn PAGE CB BOOL HL
NZ,mn (SP+n) lmn nn A,n 1lmn
Jp LD AND PAGE SBC
D RET NC | POP DE I0IP (sp+n), PUSH DE | SUB n RST 10 | RET C | EXX JP C,mn IOEP RST 18
NC, mn L HL,DE DD A,n
Jp EX LD HL, RET Jp PAGE
E RET PO | POPHL | 0 DE' HL (Ix+d) PUSH HL | AND n RST 20 | o (HL) JP PE,mn | EXDE,HL | OR HL,DE | .= XOR n RST 28
LD LD PAGE
F RET P POPAF | JPP,mn | RL DE (I1X+d) , PUSH AF | OR n MUL RET M | oo o JP M,mn RR DE RR HL FD CP n RST 38
HL !
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ED Page

\LSB
0 1 2 4 6 7 8 A B D E F
MSB\ B} 5 9 ©
LD PW, LDL LD LD LD LDF LDF LDF
0 CBM n (HTR+H | SBOX A | PW, (SP+ | PW, (SP (SP+n) , Izgwlfgé) (PW+BC) , | PW, (lmn) , I;‘]irFmB)C’ (lmn) , }I:]i“;w’ gng ESNVC ESNVD
L) n) +1) PW HL (1lmn) PW BC !
LD PX, LDL LD LD LD LD LDF LDF LDF LDF LD
DWJNZ LDL CONVC CONVD
1 (HTR+H | IBOX A | PX, (SP+ | PX, (SP | (SP+n), HL, (PX+B | (PX+BC), | PX, (lmn), | DE, (Imn | (lmn), | PX, klm
label PX, mn PX PX
L) n) +n) PX C) HL (1mn) PX ) DE n
1D PY, LD LD LD LD LDF LDF LDF LDF LD
LDL PY LDL CONVC CONVD
2 (HTR+H (SP+n)I PY, (SP | (SP+n), HL, (PY+B | (PY+BC), | PY, (Imn), | IX, (Imn | (1mn), | PY,kIm | L7 Py Py
L) +n) PY C) HL (1mn) PY ) IX n !
1D PZ, LD LD LD LD LDF LDF LDF LDF LD
3 (HTR+H 1(.1;;+pnz), PZ, (SP | (SP+n), | HL, (PZ+B | (PZ+BC), | PZ, (1mn), | 1Y, (Imn | (1mn), | PZ,kim :’;Lmn EEN"C E‘ZJNVD
L) +1) PZ Q) HL (1lmn) PZ ) in'g n !
LD LD LD
LD ) SBC cP , ADC LD BC, TEST LD
4 HTR, 2 BC', HL, BC (mn) , NEG LRET IP 0 LDEIRA | o op BC', HL, BC (mm) BC RETI 1P 2 ITR,A
DE BC BC
LD LD EX cP LD
LD SBC ADC LD DE LD
5 A HTR DE', HL DE (mn) , (SP) ,H | SCALL IP 1 LD A,EIR | JKHL,B | DE', HL DE (mm) ! IPRET 1P 3 A IIR
’ DE ! DE L CDE BC ! !
LD LD LDP LD LDP LDP
6 HL', EECHL (mn) , (HL) ,H %Sui) HL PUSH SU LD XPC,A HL', Z:IECHL IszH)L’ HL, HL, POP SU SETUSR
DE ! HL L ! BC ! (HL) (mn)
SBC LD EX ADC LD SP BX
’ '
7 HL, P (mn),sp | BC', mp | SYSCALL | PUSH IP LD A, XPC HL, P (mm) ;E , SURES POP IP RDMODE
8 copy SRET COPYR LLRET
9 LDISR LDDSR
LLJP LLJP JRE FLAG
JRE GT FLAG
A LDI GT, 1xp ! PUSH mn LDD GTU, 1xp | GTU, GTU,
label GT,HL
c,mn c,mn label HL
LLJP LLJP
B LDIR SETSYS | "0 JRE LT, | FLAG SETUSRP LDDR V. 1xpc JRE V, | FLAG
P mn ¥R apel LT,HL | mn (HXPC | yabel | v, HL
c,mn mn
LLJP ADD LLJP
JRE NZ FLAG JRE 2 FLAG
© UMA POP PW | Nz,1 ! PUSH PW | JKHL,BCD UMS Z,1 ’
X2 | 1apel NZ,HL ' (H¥PC | 1abel | z,HL
c,mn E mn
LLJ® JRE NC FLAG SuB LLge JRE C FLAG
D LSIDR POP PX | NC,1xp | [ ' o NC. HL PUSH PX | JKHL,BCD LSDDR EXP C.1xpe, | (1 pel . HL
c,mn E mn
AND XOR
E POP PY PUSH PY | JKHL,BCD ?ﬁﬂ“ JKHL,
E BCDE
OR LLCALL LD HL
F LSIR POP PZ PUSH PZ | JKHL,BCD LSDR 4
B (JKHL) (SP+HL)
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DD Page

LSB
Rnsss\ g i 2 3 4 5 6 7 8 9 A B c D E F
LD
LDF LDF LD LD LD
1D A, ADD PW+HL
0 (IX+A) % sc | BCDE, (| (1mn), | BCDE, (PW )( BED BCDE, (P | (PW+d),
' lmn) BCDE +H L) E’ W+d) BCDE
ADD b tb LD BCDE 1(‘];X+HL LD LD
1 % DE BCDE, ( | (HL),B (PX+HL ) ). BCD BCDE, (P (PX+d) ,
! HL) CDE B X+d) BCDE
LD
LD LD LD LD
2 I;g o I?in) 1x | TNC IX ?EDIX IX, (mn | DEC IX | BCDE, (PY )(P;EEL BCDE, (P (PY+d) ,
' ' ’ ) +HL ) - v+d) BCDE
LD LD LD
INC DEC LD ADD LD BCDE
3 ! (PZ+HL | BCDE, (P (PZ+d)
IX+d IX+d IX+d), IX,SP PZ+HL ! !
(IX+d) (IX+d) (IX+d) ,n (PZ+HL) ) ,BCDE | z+d) BCDE
LD
1D B RLC RLC 2 RLC 4 NEG RLC
4 " ! ! TEST IX C, (IX+d
(I1X+d) 1,BCDE | BCDE BCDE BCDE ) (IX+ 8, BCDE
5 1D D, RRC RRC 2, RRC 4, TEST ;D(IXer RRC
(I1X+d) 1,BCDE | BCDE BCDE BCDE ) ’ 8, BCDE
6 Iﬁi) LDP LD H, RL RL 2, RL 4, LDP ?ip(mn ED(IX+d RLA
oy ! (mn) , IX (IX+d) 1,BCDE | BCDE BCDE HL, (IX) ) ! ) ! 8,BCDE
LD LD LD LD LD LD LD LD
RR RR 2 RR 4 LD RRA
7 IX+d), IX+d IX+d), IX+d), IX+d), IX+d), IX+d ! ! LD HL, IX A, (IX+d
é +d) (c +d) r(> +d) E( +d) 1; +d) Ii +d) (A *@ | 1 BepE | BeDE BCDE IXEL | (IX+ 8, BCDE
' '
s ADD A, SLA SLA 2, SLA 4, LDL ;]3 BCD inlxm LDL
(I1X+d) 1,BCDE | BCDE BCDE PW, IX E )’ PW,DE
9 SUB SRA SRA 2, SRA 4, LDL ;i BCD iBC(IX+d LDL
(IX+d) 1,BCDE | BCDE BCDE PX, IX E ! )’ PX,DE
LD
A AND SLL SLL 2, SLL 4, LDL py.mep | XOR LDL
(1X+d) 1,BCDE | BCDE BCDE PY, IX E ! (IX+d) PY,DE
LD
B OR SRL SRL 2, SRL 4, LDL pz mep | CP LDL
(I1X+d) 1,BCDE | BCDE BCDE PZ,IX E (IX+d) PZ,DE
LD LD LD
LD IX, PAGE
© (Pam) DD-CB BOOL IX BCDE, P | BCDE, (I1X+d) ,
W (IX+d) BCDE
LD LD LD LD
D (SP+n) , ?gDDE BCDE, P | BCDE, (IY+d),
IX ’ X (IY+d) BCDE
LD LD LD
= POP IX E(zp) % IzﬁLIfg)’ PUSH IX ﬁx) ((:Z;;I)“ OR IX,DE BCDE, P | BCDE, (SP+n) ,
! Y (SP+n) BCDE
LD
LD LD LD
POP PUSH LD BCDE
F (HL+d) , RR IX BCDE, P ! (SP+HL)
BCDE L BCDE SP,IX . )(SP+HL . BOPE
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FD Page

LSB
I\VISSB\ 0 1 2 3 4 5 6 7 8 9 A B C D = F
LD
LDF LDF LD LD LD
1D A, ADD JKHL,
9 (IY+R) 1Y BC JKHL, ( | (1lmn), PW+HL( (PW+HL) | JKHL, (PW+d) ,
! 1mn) JKHL ) , JKHL (PW+d) JKHL
ADD LD LD EEHL LD LD LD
1 1Y DE JKHL, ( | (HL),J (PX+I’-IL (PX+HL) | JKHL, (P | (PX+d),
! HL) KHL ) , JKHL X+d) JKHL
LD
LD LD LD LD
2 11“5 o I;‘Sm) Ty INC IY ﬁDIY 1Y, (mn | DEC IY l(jgl‘ifm (PY+HL) | JKHL, (PY+d) ,
’ ! ’ ) ) , JKHL (PY+d) JKHL
LD
LD LD LD LD
n ! ) , JKHL (PZ+d) JKHL
4 LD B, RLC 1, | RLC RLC 4, | TEST NEG 1D C, RLC
(IY+d) JKHL 2, JKHL JKHL 1Y JKHL (1Y+d) 8, JKHL
5 LD D, RRC 1, | RRC 2, RRC 4, | TEST 1D E, RRC
(IY+d) JKHL JKHL JKHL JKHL (1Y+d) 8, JKHL
LDP
6 LDP LDP LD H, RL 1, RL 2, RL w1y | PP 1D L, RLA
(1Y) ,HL (mn) , IY (IY+d) JKHL JKHL 4,JKHL | ! IY, (mn) [ (IY+d) 8, JKHL
LD LD LD LD LD LD LD
RR 1 RR 2 RR 4 LD LD 1D A RRA
7 IY+d), IY+d), IY+d), IY+d), IY+d), IY+d), IY+d ! ! ! "
é +d) é +d) 1; +d) é +d) 151 +d) I(J +d) (A R e JKHL JKHL HL,IY | IY,HL (1v+d) | 8,JKHL
8 ADD A, SLA 1, | SLA 2, SLA 4, | LDL LD ADC A, LDL
(IY+d) JKHL JKHL JKHL PW,IY PW,JKHL | (IY+d) PW,HL
9 SUB SRA1l, | SRA 2, SRA 4, | LDL LD SBC A, LDL
(IY+d) JKHL JKHL JKHL PX,IY PX,JKHL | (IY+d) PX, HL
A AND SLL 1, | SLL 2, SLL 4, | LDL LD XOR LDL
(IY+d) JKHL JKHL JKHL PY,IY PY,JKHL | (IY+d) PY,HL
B OR SRL 1, | SRL 2, SRL 4, | LDL LD cP LDL
(IY+d) JKHL JKHL JKHL PZ,IY PZ,JKHL | (IY+d) PZ,HL
LD LD
LD IY PAGE BOOL LD
c ' JKHL, (IX+d),
(SP+n) FD-CB 1Y JKHL, PW | © 0 TKHL
LD AND D LD LD
D (SP+n) , JKHL, (1Y+d),
IY,DE JKHL, PX
Iy (1Y+d) JKHL
LD LD
EX LD HL Jp CALL OR LD
= POP IY ! PUSH IY JKHL, (SP+n) ,
(sp), 1Y (Iv+d) (1Y) (1Y) IY,DE JKHL, PY | gp 1)) JKHL
LD LD LD
POP PUSH LD LD
F (IY+d) , RR IY JKHL, (SP+HL) ,
JKHL HL JKHL SP,IY JKHL, PZ | “gpiiny | gxun
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CB Page

LSB
l\\/ISSB\ 0 1 2 3 4 5 6 7 8 9 A B Cc D E F
RLC RRC
0 RLC B RLC C RLC D RLC E RLC H RLC L (HL) RLC A RRC B RRC C RRC D RRC E RRC H RRC L (HL) RRC A
RL RR
1 RL B RL C RL D RL E RL H RL L (HL) RL A RR B RR C RR D RR E RR H RR L (HL) RR A
SLA SRA
2 SLA B SLA C SLA D SLA E SLA H SLA L (HL) SLA A SRA B SRA C SRA D SRA E SRA H SRA L (HL) SRA A
SRL
3 SRL B SRL C SRL D SRL E SRL H SRL L (HL) SRL A
4 BIT BIT BIT BIT BIT BIT BIT O, BIT BIT BIT BIT BIT BIT BIT BIT1, BIT
0,B 0,C 0,D 0,E 0,H 0,L (HL) 0,A 1,B 1,¢C 1,D 1,E 1,H 1,L (HL) 1,A
5 BIT BIT BIT BIT BIT BIT BIT 2, BIT BIT BIT BIT BIT BIT BIT BIT BIT
2,B 2,C 2,D 2,E 2,H 2,L (HL) 2,A 3,B 3,C 3,D 3,E 3,H 3,L 3, (HL) 3,A
6 BIT 4,C BIT BIT BIT BIT BIT 4, BIT BIT BIT BIT BIT BIT BIT BIT 5, BIT
4,B BIT 4,D 4,E 4,H 4,L (HL) 4,A 5,B 5,C 5,D 5,E 5,H 5,L (HL) 5,A
7 BIT BIT BIT BIT BIT BIT BIT 6, BIT BIT BIT BIT BIT BIT BIT BIT 7, BIT
6,B 6,C 6,D 6,E 6,H 6,L (HL) 6,A 7,B 7,C 7,D 7,E 7,H 7,L (HL) 7,A
8 RES RES RES RES RES RES RES 0, RES RES RES RES RES RES RES RES 1, RES
0,B 0,C 0,D 0,E 0,H 0,L (HL) 0,A 1,B 1,¢C 1,D 1,E 1,H 1,L (HL) 1,A
9 RES RES RES RES RES RES RES 2, RES RES RES RES RES RES RES RES 3, RES
2,B 2,C 2,D 2,E 2,H 2,L (HL) 2,A 3,B 3,C 3,D 3,E 3,H 3,L (HL) 3,A
A RES RES RES RES RES RES RES 4, RES RES RES RES RES RES RES RES 5, RES
4,B 4,C 4,D 4,E 4,H 4,L (HL) 4,A 5,B 5,C 5,D 5,E 5,H 5,L (HL) 5,A
B RES RES 6,D RES RES RES RES 6, RES RES RES RES RES RES RES RES 7, RES
6,B 6,C RES 6,E 6,H 6,L (HL) 6,A 7,B 7,C 7,D 7,E 7,H 7,L (HL) 7,A
c SET SET SET SET SET SET SET 0, SET SET SET SET SET SET SET SET 1, SET
0,B 0,C 0,D 0,E 0,H 0,L (HL) 0,A 1,B 1,¢C 1,D 1,E 1,H 1,L (HL) 1,A
D SET SET SET SET SET SET SET 2, SET SET SET SET SET SET SET SET 3, SET
2,B 2,C 2,D 2,E 2,H 2,L (HL) 2,A 3,B 3,C 3,D 3,E 3,H 3,L (HL) 3,A
E SET SET SET SET SET SET SET 4, SET SET SET SET SET SET SET SET 5, SET
4,B 4,C 4,D 4,E 4,H 4,L (HL) 4,A 5,B 5,C 5,D 5,E 5,H 5,L (HL) 5,A
E SET SET SET SET SET SET SET 6, SET SET SET SET SET SET SET SET 7, SET
6,B 6,C 6,D 6,E 6,H 6,L (HL) 6,A 7,B 7,C 7,D 7,E 7,H 7,L (HL) 7,A

Instruction Reference Manual

405




DD-CB Page

\LSB
MSB\ 0 1 2 3 4 5 6 7 8 9 A B C D =

RLC
0 (1X+d) RRC (IX+d)
1 RL (IX+d) RR (IX+d)

SLA
2 (IX+d) SRA (IX+d)
3 SRL (IX+d)
2 BIT BIT

0, (IX+d) 1, (IX+d)
5 BIT BIT

2, (IX+d) 3, (IX+d)
6 BIT BIT

4, (IX+d) 5, (IX+d)
7 BIT BIT

6, (IX+d) 7, (IX+d)
8 RES RES

0, (IX+d) 1, (IX+d)
9 RES RES

2, (IX+d) 3, (IX+d)
A RES RES

4, (IX+d) 5, (IX+d)
B RES RES

6, (IX+d) 7, (IX+d)
c SET SET

0, (IX+d) 1, (IX+d)
D SET SET

2, (IX+d) 3, (IX+d)
£ SET SET

4, (IX+d) 5, (IX+d)
= SET SET

6, (IX+d) 7, (IX+d)
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\LSB
MSB\ 0 1 2 8 6 7 8 E F

o RLC RRC

(IY+d) (1Y+d)
1 RL RR

(IY+d) (1Y+d)
2 SLA SRA

(IY+d) (IY+d)

SRL

3! (IY+d)
2 BIT BIT

0, (IY+d) 1, (IY+d)
5 BIT BIT

2, (IY+d) 3, (IY+d)
6 BIT BIT

4, (IY+d) 5, (IY+d)
7 BIT BIT

6, (IY+d) 7, (IY+d)
8 RES RES

0, (IY+d) 1, (IY+d)
9 RES RES

2, (IY+d) 3, (IY+d)
A RES RES

4, (IY+d) 5, (IY+d)
B RES RES

6, (IY+d) 7, (IY+d)
c SET SET

0, (IY+d) 1, (IY+d)
D SET SET

2, (IY+d) 3, (IY+d)
£ SET SET

4, (IY+d) 5, (IY+d)
= SET SET

6, (IY+d) 7, (IY+d)
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6D Page

LSB
:wgs\ g 1 2 3 4 5 6 7 8 9 A B ¢ D E £

LD LD LD LD LD LD LD . LD LD LD LD LD LD

0 BC, (PW | (PW+d) | BC, (PW | (PW+HL | PW,PW+ | PW,PW+ | PW,PW+ | o oo PW, (PW | (PW+d) | PW, (PW | (PW+HL | PW,PW+ PW, PW+
+d) ,BC +HL) ) ,BC IX Iy DE ! +d) , PW +HL) ), PW da HL
LD LD LD LD LD LD LD D LD LD LD LD LD LD

1 BC, (PX | (PX+d) | BC, (PX | (PX+HL | PW,PX+ | PW,PX+ | PW,PX+ | oo oo PW, (PX | (PX+d) | PW, (PX | (PX+HL | PW,PX+ PW, PX+
+d) ,BC +HL) ) ,BC IX Iy DE ! +d) , PW +HL) ), PW da HL
LD LD LD LD LD LD LD . LD LD LD LD LD LD

2 BC, (PY | (PY+d) | BC, (PY | (PY+HL | PW,PY+ | PW,PY+ | PW,PY+ | oo oo PW, (PY | (PY+d) | PW, (PY | (PY+HL | PW,PY+ PW, PY+
+d) ,BC +HL) ) ,BC IX Iy DE ! +d) , PW +HL) ), PW a HL
LD LD LD LD LD LD LD . LD LD LD LD LD LD

3 BC, (PZ | (P2+d) | BC, (PZ | (PZ+HL | PW,PZ+ | PW,PZ+ | PW,PZ+ [ o o PW, (PZ | (PZ+d) | PW, (PZ | (PZ+HL | PW,PZ+ PW, PZ+
+d) ,BC +HL) ) ,BC IX Iy DE ! +d) , PW +HL) ), PW da HL
LD LD LD LD LD LD LD D LD LD LD LD LD LD

4 DE, (PW | (PW+d) | DE, (PW | (PW+HL | PX,PW+ | PX,PW+ | PX,PW+ [ o oo PX, (PW | (PW+d) | PX, (PW | (PW+HL | PX,PW+ PX, PW+
+d) ,DE +HL) ) ,DE IX Iy DE ! +d) , PX +HL) ), PX da HL
LD LD LD LD LD LD LD . LD LD LD LD LD LD

5 DE, (PX | (PX+d) | DE, (PX | (PX+HL | PX,PX+ | PX,PX+ | PX,PX+ | oo o PX, (PX | (PX+d) | PX, (PX | (PX+HL | PX,PX+ PX, PX+
+d) ,DE +HL) ) ,DE IX Iy DE ! +d) , PX +HL) ) PX a HL
LD LD LD LD LD LD LD . LD LD LD LD LD LD

6 DE, (PY | (PY+d) | DE, (PY | (PY+HL | PX,PY+ | PX,PY+ | PX,PY+ | o PX, (PY | (PY+d) | PX, (PY | (PY+HL | PX,PY+ | LDL,L | PX,PY+
+d) ,DE +HL) ) ,DE IX Iy DE ! +d) , PX +HL) ), PX da HL
LD LD LD LD LD LD LD D LD LD LD LD LD LD

7 DE, (PZ | (PZ+d) | DE, (PZ | (PZ+HL | PX,PZ+ | PX,PZ+ | PX,PZ+ | o PX, (PZ | (PZ+d) | PX, (PZ | (PZ+HL | PX,PZ+ PX,PZ+ | LDA,A
+d) ,DE +HL) ) ,DE IX Iy DE ! +d) , PX +HL) ), PX et HL
LD LD LD LD LD LD LD . LD LD LD LD LD LD

8 IX, (PW | (PW+d) | IX, (PW | (PW+HL | PY,PW+ | PY,PW+ | PY,PW+ | Lo oo PY, (PW | (PW+d) | PY, (PW | (PW+HL | PY,PW+ PY, PW+
+d) ,IX +HL) ), IX IX Iy DE ! +d) , PY +HL) ), PY a HL
LD LD LD LD LD LD LD . LD LD LD LD LD LD

9 IX, (PX | (PX+d) | IX, (PX | (PX+HL | PY,PX+ | PY,PX+ | PY,PX+ | oo oo PY, (PX | (PX+d) | PY, (PX | (PX+HL | PY,PX+ PY, PX+
+d) ,IX +HL) ), IX IX Iy DE ! +d) ,PY +HL) ), PY da HL
LD LD LD LD LD LD LD D LD LD LD LD LD LD

A IX, (PY | (PY+d) | IX, (PY | (PY+HL | PY,PY+ | PY,PY+ | PY,PY+ | 0 PY, (PY | (PY+d) | PY, (PY | (PY+HL | PY,PY+ PY,PY+
+d) ,IX +HL) ), IX IX Iy DE ! +d) ,PY +HL) ), PY et HL
LD LD LD LD LD LD LD D LD LD LD LD LD LD

B IX, (Pz | (Pz+d) | IX, (PZ | (PZ+HL | PY,PZ+ | PY,PZ+ | PY,PZ+ | oo oo PY, (PZ | (PZ+d) | PY, (PZ | (PZ+HL | PY,PZ+ PY,PZ+
+d) ,IX +HL) ), IX IX Iy DE ! +d) , PY +HL) ), PY a HL
LD LD LD LD LD LD LD . LD LD LD LD LD LD

© IY, (PW | (PW+d) | IY, (PW | (PW+HL | PZ,PW+ | PZ,PW+ | PZ,PW+ | o o PZ, (PW | (PW+d) | PZ, (PW | (PW+HL | PZ,PW+ PZ, PW+
+d) ,IY +HL) ), IY IX Iy DE ! +d) , Pz +HL) ), PZ et HL
LD LD LD LD LD LD LD D LD LD LD LD LD LD

D IY, (PX | (PX+d) | IY, (PX | (PX+HL | PZ,PX+ | PZ,PX+ | PZ,PX+ | o o PZ, (PX | (PX+d) | PZ, (PX | (PX+HL | PZ,PX+ PZ, PX+
+d) ,IY +HL) ), IY IX Iy DE ! +d) , Pz +HL) ), PZ et HL
LD LD LD LD LD LD LD D LD LD LD LD LD LD

E IV, (PY | (PY+d) | IV, (PY | (PY+HL | PZ,PY+ | PZ,PY+ | PZ,PY+ | oo o PZ, (PY | (PY+d) | PZ, (PY | (PY+HL | PZ,PY+ PZ,PY+
+d) ,IY +HL) ), IY IX Iy DE ! +d) ,PZ +HL) ), PZ a HL
LD LD LD LD LD LD LD . LD LD LD LD LD LD

F IY, (P2 | (PZ+d) | IY,(PZ | (PZ+HL | PZ,PZ+ | PZ,PZ+ | PZ,PZ+ | oo o PZ, (Pz | (PZ+d) | PZ, (PZ | (PZ+HL | PZ,PZ+ PZ,PZ+
+d) ,IY +HL) ), IY IX Iy DE ! +d) , Pz +HL) ), PZ da HL

408 Rabbit Family of Microprocessors




7F Page, Rabbit 4000 M ode

l\\}l_ssg\ 0 1 2 3 4 5 6 7 8 9 A B C D E F
0
1
2
3
4 LD B,B LD B, C LD B,D LD B,E LD B,H LD B,L LD B,A LDC,B LD C,C LD C,D LD C,E LD C,H LD C,L LD C,A
5 LD D,B LD D,C LD D,D LDD,E LDD,H LDD,L LDD,A LD E,B LDE,C LD E,D ILDE,E LD E,H LDE,L LD E,A
6 LD H,B LD H,C LD H,D LD H,E LD H,H LDH,L LD H,A ILDL,B LD L,C LD L,D ILDL,E LD L,H IDL,L ILDL,A
7 LDA,B LDA,C LDA,D LD A,E LD A,H LDA,L LDA,A
8 ADD ADD ADD ADD ADD ADD ADD ADD ADC ADC ADC ADC ADC ADC ADC ADC

A,B A,C A,D AE A,H A,L A, (HL) A,A A,B A,C A,D AE A,H A,L A, (HL) A,A
9 s |smc |sD |soBE |smu |swmL | T SUB A ffg fjg ffg ffg f\‘f; fjg S?fHL) ffg
A AND B AND C AND D AND E AND H AND L A(EE) AND A XOR B XOR C XOR D XOR E XOR H XOR L Tgi) XOR A
B OR B OR C OR D OR E OR H OR L C()EL) OR A CP B Cp C CP D CP E CP H CP L ((:;L) CP A
C
D
E
F
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