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1. Alphabetical Listing of Instructions

A

ADCAN ciiivvirciierereneenns 14
ADC AL e 15
ADC A (HL) cveeeeereeerrrerenene 13
ADC A(IX+d) wveerrreerrrrenene 13
ADCA(IY+d) wveerrreeerrrrenen. 13
ADCHL,SS civivviveviivereenneenns 16
ADD AN (i, 18
ADD Al e, 19
ADD A,(HL) ceeeeeereeeersrnenene 17
ADD A,(IX+0) weveerreerererrrenen. 17
ADD A,(IY+0) weveeereeeererrrenene 17
ADD HL,SS .ccvvviiiiiiiiiiiieeaean, 20
ADD IX,XX +uvvvrrrrrnnrnnnnnnnnnnnnns 21
ADD IY VY trreereeeeeiicnnrnneeeenn, 21
ADD SPd ..ccevvviiviiiiieieeee, 22
ALTD i 23
AND HL,DE .....cccevvviiiiennnn, 25
AND IX,DE ..ccoovvviiiiiiiiiennne, 25
AND IY,DE ..cooviviiiiiiiiiiennn, 25
AND DN o 26
AND I i 27
AND (HL) eeereeeeeeeeeeeseeenenene 24
AND (IX+0) cvrvreeereeeersrenenene 24
AND (IY+0) cvreeeeereeersnenenene 24
B

(=] I o Y 29
BITD,(HL) weoveeeeeeerererereeseene 28
BIT B,(IX+) wereerrrerrereerrereenne. 28
BITB(IY+0) wereerrrereereerreeenne. 28
BOOL HL .oovviiiiiiiiiieieneenen, 30
BOOL [X i, 31
BOOL 1Y i, 31
C

CALL MN cooveevveee e, 32
CCF s 33
(@1 = o T 35
(@1 = S 36
CP (HL) ceeeeeeeeeeeeseeeeeeeeeeene, 34
CP (IXHd) evreereerreerreesreennens 34
CP(Y+d) eveereerreerresrennnens 34
CPL 37
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DEC (IX+d)
DEC (1Y +d)

L

LCALL X,MN teevevveeeeeieeeeenns 60
LDAEIR .o 68
LDAR i 68
LDAXPC .o 69
LD A,(BC) wveveveeereeererererenenns 67
LD A,(DE) weveeeeeeeeereeereeeeenns 67
LD A,(MN) cerrrrrreeeeeeeeeennrneeen, 67
LDAd',BC .coeveeereeeeeeeeee, 71
LDAA'\DE ..coovveeveeeeeeeeee, 71
LD dd,mn ..eveeeeeiieeeeeiieeeens 72
LD dd,(MN) .evvveeeeeeeeeieinnnnene. 70
LDEIRA .o 73
LDHLJIX (i 76
LDHLJY (e 76
LD HL,(HLHd) weveverevererereene. 74
LD HL,(IX40) wvevevererererererenns 74
LD HL,(IY40) cveveverererererenenns 74
LD HL,(MN) rrrreeeeeeeeeeinnrneee. 74
LD HL,(SPHN) cvveverevererereeenns 75
LD HRA .o 73
LD IXHL e 79
LD IX,MN cvrieeeiieeeeeeiieee e 79
LD IX,(MN) errrreeeeeeeeeennnnneee 77
LD IX,(SPHN) tereeeeerereinnrnnnen, 78
LDIY HL o 79
LD 1Y, MN cevieeecieeeeeeiieee e 79
LD IY,(MN) errrreeeeeeeeeennnnenee, 80
LD 1Y ,(SPHN) teveeeeeeeeeinnrnnnen, 81
LD L0 ceeeeienrrrreeeeeeeeeesnnnnenens 84
[0 3 o o RO 83
LD F(HL) cvveeeeeeeeeeeeeveeeeeeenne 82
LD r,(IX+d) wevveeeeeeeeeriiinnrnnnne, 82
LD r,(IY+d) wevreeeeeeeeeieinnvnenn, 82
LDSPHL .o 85
LD SPIX i 85
LD SPIY e 85
LD XPCA ..o 86
LD (BC)A weeeeeeeeeeeeeeeereeenenns 61
LD (DE)A weeeeeeeeeeeeeeeeeeenenns 61
LD (HL),N v 61
LD (HL),E wveveeeeeeeeeeeeeeeeeeeeeens 61
LD (HL+A),HL v, 62
LD (IX+0),HL v, 63
LD (IX+0),N cerrreeeeeeeeeeinnrnnnee 63
LD (IX+0),l evrreeeeeereeiiinnrnnnen 63
LD (IY+0),HL v, 64



LD (IY+),N cerrrreeeeeeeeereinnne 64

LD (IYH+A),l ccvrrreeeeeeeeeiennnnne 64
LD (MN),A occrrrreeeeeeeee e 65
LD (MN),HL .evvveeeeeeeeeeieiennee 65
(I D (1170) D o 65
(I D (1170) 1 T 65
LD (MN),SS eevrrrrerereeererennnnnns 65
LD (SPHN),HL cevveeeeereeeeerene 66
LD (SPHN)IX weverreeeerereeesenenens 66
LD (SPHLIY eveveeeeeeeeeeeeseens 66
LDD o 87
LDDR .o 87
LDDSR oiieiivieerrerceeneeeennns 88
LDl e 87
LDIR e 87
LDISR o 88
LDPHL,(HL) cvreeveeereeeerrereans a1
LDP HL,(IX) eveeerereeeeereseans a1
LDPHL,(IY) evreeeeeereeeerreseans a1
LDPHL,(MN) wovivrieeeeriieeeenns 92
LDPIX,(MN) wevreiiiieeeenieeenenns 92
LDP1Y,(MN) wevreiiriireeniieenenns 92
LDP (HL),HL oo 89
LDP (IX),HL «veeeeereeerereseans 89
LDP (IY),HL «veeeeereeeereseans 89
LDP (MN),HL wevvvviereeriieeeenne 90
LDP (MN),1X weveiiirieneenieeennns 90
LDP (MN),1Y wevvevieeneeniieeeens 90
LIP X,MN ..iiiieeeeeee e 93
LRET e 94
LSDDR ..eeviiiiieiceeee e 95
LSDR o 95
LSIDR o 95
LSIR e 95
M

MUL e 96
N

] = 97
NOP .o ceee et 98
@)

ORHL,DE ....ccovvviiviivieenen, 100
ORIX,DE ...covviviviiieiieie, 101
ORIY,DE ..ccovviiiviiiiiieee, 101
(0] = o 102
(0] = 102
2

OR (HL) cerveeeeeereeereeeeeesenees 99
OR (IX+0) vereerrrrerrersresrennes 99
OR (IY40) rereereerrsrerseeseennes 99
p

POPIP oo, 103
POPIX i 103
POPIY i 103
POPSU .. 104
POP ZZ wevveviiineeeieee e 105
PUSHIP i 106
PUSH IX covoevorcirecsianninnnes 106
PUSH IY oo, 106
PUSH SU ooovvveireaiiannianee, 107
PUSH ZZ ooovviiviiieieiene 108
R

RA it 126
RDMODE .....ccovovveeivenneanens 109
[RES] o X R 111
RESD,(HL) «vreeeereeeererereseen. 110
RES B, (IX+0) wrvrreerrerrerreennes 110
RESB,(IY+0) wvvrreereerrerreennes 110
RET tveeveeeieeseeseeeseeesneeens 112
{3 I 113
RETI o 114
RLDE ..o 116
RL T cveeeieeeieesieeeseeeneeesneeens 117
RL (HL) vveeeeeeeeeeeeeseeeeneeeen. 115
[ (DC o) R 115
RL (IY+0) wovveereerieeniennenns 115
RLA iieieeeiee e e esiee e 118
I o S 120
RLC (HL) evvreeeereeeereeeerereen. 119
RLC (IX40) weevrerrrrreriennenns 119
RLC (IY+0) eevveerirerienseens 119
RLCA ooeeeieeseeeiieeniee e 121
RRDE ..o 123
RRHL .o 123
RRIX e 124
RRIY e 124
RRT cveeiieeeieeseeseeesseeseeens 125
RR (HL) vereeeeeeereeeeseeseneeeen. 122
(R (DICT) R 122
(RN (NAT) R 122
[0 (O R 128
RRC (HL) cevreeeereeeereeserenenn. 127
RRC (IX+d) wvvvveeerverieennenns 127
RRC (IY4d) wvevvevvreeeriensnnns 127

RRCA ..ooovcvreeeeee e 129
RSTV coiieeerereieee e sivveees 130
S

SBC AN i 132
SBC A s 132
SBCA(HL) e, 131
SBCHL,SS .ivivieiiiiiiiiiicieens 133
SBC (IX+0) wvreereerrererrseereene 131
SBC (IY+0) wvrvereereerereeeereene 131
S O 134
1528 I o) G 136
SET By(HL) weoveeeeeeeeeereeeene. 135
SET b, (IX+0) «evereerreeererereene 135
SET b,(IY+0) «evereerrerereeeereene 135
SETUSR e 137
(S Y 139
SLA (HL) v, 138
SLA (IXH0) wererereerrereeeeeereene 138
SLA (IY+0) werreereereerereeeerenne 138
ST 141
SRA (HL) vevreereeerreereeeereenens 140
SRA (IX+0) wvrvereerrerrreerereens 140
SRA (IY+0) wvrvereereerereseereene 140
1S I S 143
SRL (HL) wevreereeeereereeereenens 142
SRL (IX+A) wvrvereerrerereseereens 142
SRL (IY+d) wvrreereereereresereene 142
S0 I, 145
S U] 146
SUB (HL) vervreereeeereereeereenens 144
SUB (IX+0) wvrvereerrerreeseereens 144
SUB (IY+0) wvrvereerrerereseereene 144
SURES ..o 147
SYSCALL v 148
U

UMA oo svveeees 149
Y S S 149
X

XORN covveeiiiiieieeeeeeeeeeeeee 151
DO = S, 152
XOR (HL) coveeereereeeeereeenns 150
XOR (IXHA) +ervereerrereerreerenne 150
XOR (IY+d) weveereereereeesrrenne 150
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2. Instructions Listed by Group

A. Load Immediate Data LDHL,(SP+N) ...t 75
LD AA,MN oo 72 LD IX,(SP+N) ..o 78
LD IX,MN e e 79 LD IY,(SP+N) ..o 8l
LDIY MmN ... 79 E 16-bit Load and Store to 20-bit Address
5 I o 83

LDP (HL),HL oot 89

B. Load and Store to an Immediate Address LDP (IX),HL ..o 89
LD (M)A oo 65 LDP (IY),HL © oo 89
LD (mn),HL ______________________________ 65 LDP (mn),HL ............................. 0
LD (MN)IX oo 65 LDP (mn),IX ..o 90
LD (MY oo 65 LDP (Mmn),IY ... 90
LD (MN),SS o eveee e e 65 LDPHL,(HL) ... a1
N (1111 I 67 LDPHL,(IX) ..o a1
LD dd,(MN) oo 70 LDPHL(IY) oo a1
LDHL,(MN) oottt 74 LDPHL,(MN) ... 92
LD IX,(MN) oottt e e 77 LDPIX,(Mn) ... 92
LDIY,(MN) oo 80 LDPIY,(mn) ... 92

C. 8-bit Indexed Load and Store F. Register to Register Moves
[ (=0} 1 61 LDAEIR ... 68
LD (DE),A ..ot 61 LDAR . 68
LD (HL),N oottt e 61 LDAXPC .. 69
LD (HL),F oo e e e 61 LDAd',BC ... 71
LD (IXHA),N e eeee et 63 LD Ad'DE ..ot 71
LD (IXHA),E et e et 63 LD EIRA vttt 73
LD (IYH4A)N oo oo 64 LD HLIX oottt 76
LD (IY4A),E oo oot 64 LDHLIY oo 76
LD ABC) « et e 67 LD HRA © et 73
LD ADE) .ot 67 LD IX,HL oot et 79
LD (HL) « oo e e e 82 LD IYHL oot 79
LD 1 (IXHA) oottt 82 (1 3 o T 84
LD 1,(IY4A) oo 82 LD SPHL oot 85

LD SP,IX 85

D. 16-bit Indexed Load and Store LD SPUIY o 85
LD (HL+d),HL oo e 62 LD XPCLA oottt 86
LD (IX+A),HL oo 63
LD (V) HL oo 64 G.Exchange
LD (SPHN)HL oo 66 EX (SP)HL © oot 43
LD (SPHN),IX oo 66 EX (SP)IX « oot a4
LD (SPHN)IY oot 66 EX (SPLIY oot 44
LDHL,HL+d) ... 74 EX AR AF 45
LDHL,(IX+d) ... 74 EXDEHL ... . 46
LDHL,(IY+d) ... 74 EXDE'HL ... 46
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EXX o 47 J. 8-bit Arithmetic and Logical

. . ADCAHL) © oo e 13
H. Stack Manipulation ADC A (IXH) © et 13
ADD SP,d ............................... 22 ADC A,(|Y+d) ....................... 13
POPIP ... 103 ADC AN oo 14
POP IX . 103 ADC Al oot 15
POPIY . 103 ADDAHL) ..ot 17
POPzz ... .. . 105 ADD A(IX+d) v 17
PUSHIP ... ... 106 ADD A,(IY+d) ..o 17
PUSHIX ... ... 106 ADD AN .o e 18
PUSHIY ... . 106 ADD Al e 19
PUSHzz ........ ... i 108 AND (HL) ... 24
AND (IXH+d) ..o 24
l. 16-bit Arithmetic, Logical, and Rotate AND (IYH0) © oo 24
ADC HL,SS ..ot 16 AND I 27
ADD HL,SS . .'vveieeieie e 20 CPMHL) ... 34
ADD IX,XX .+t oot 21 CP(X+d) oo 34
ADD YWY oo 21 CPOY+d) ..o 34
ADD SP,d ..o 22 CP N e 35
AND HL,DE ______________________________ 25 CP 36
BOOL HL .......................... 30 NEG ................................... 97
BOOL IX vt 31 OR(HL) ..o 9
BOOLIY oo 31 OR(X+d)..........oooooviiiiiiiiin, 9
DEC IX .o\ oo 39  OR(YH) ... 9
DECIY oo 39 ORM .o 102
DECSS .. a1 ORI 102
INC IX oo 50 SBCUXHD) 181
INCIY oo 5o SBC(YHd) 131
INC SS .t e 52 SBCAML) oo 181
SBCAN ... . 132
MUL ... . 96 SBCAL oo 132
N = 97 SUB (HL) oo 144
ORHLDE ... 100 SUB (XHA) oo 44
ORIX,DE o' 101 SUB (YA) o oov oo 144
ORIYDE ....oovvvviiiiiiiiiinn, 101 SUB N « e e 145
RLDE ... ... 116 SUBT ..o 146
RRDE ... . 123 XOR (HL) ______________________________ 150
RRHL ... 123 XOR(IX+d) ..o 150
RRIX . 124 XOR (IYH4A) oo 150
RRIY 124 XOR N o oo oo 151
SBCHLSS ..o 133 XOR T it 152
[.16-bit Arithmetic, Logical, and Rotate K. 8-bit Bit Set, Reset, and Test
ANDHLDE .......... ... ... ... ... ... ... 25 BITb,HL) ... ..t 28
AND IX,DE . ..@oviiie e 25 BITb,(IX+d) .o 28
ANDIYDE ....... ... ... . . 25 BITb,(IY+d) ... 28
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BITb,r o 29 SLAT 139

RESD,(HL) ...\ 110 SRA(HL) ..ot 140
RESb,(IX+d) ... 110 SRA(IX+d) ..ot 140
RESb,(IY+d) ....oooovv 110 SRA(IYH) .« 140
RESD,r ..o 11 SRAT e 141
SETbH,(HL) «oovovvi 135 SRL(HL) @@ 142
SETh(IX+d) ... 135 SRL(IX#d) o 142
SETD(Y+d) oo 185 SRLAY+) 142
SETDI o 136 SRLF 143

L. 8-bit Increment and Decrement 0. Instruction Prefixes

DEC (HL) .ot 38
DEC (Xod) oo 28 ALTD oot 23
DEC (IY4d) oo 38 (0] 53
DECT ... 40 (o) I 53
INC (HL) @i 49 5 Block Moves
INC (IXH+d) . oot 49
INC (IY4A) . oo 49 LDD ottt 87
INC T et 51 LDPDR...o 87
LDDSR & .ot e 88
M. 8-bit Fast Accumulator LDl 87
CPL .. 37 LDIR .. 87
RLA ettt 118 LDISR © ettt e 88
RLCA . .ot 121 S]5) ] =~ S 95
RRA e 126 1] 5] = S 95
RRCA ... ... 129 LSIDR .« .ot e 95
_ _ LSIR &ttt 95
N. 8-bit Shift and Rotate
RL(HL) ..o 115 Q. Control, Jump, and Call
RL(IX+d) o 115 CALLMN © oo k)
RLAYHD) oo 115 DINZ € .o oo 42
RLC(HL) oo 19 9P HL) oo 56
RLC (IX#d) oo WO 3 XY o 56
RLC (IY#) o HO )y 56
RLC T« 120
RRGHL) «o oo oo 129 JPfmn ... 57
RR(IX40) v oo 192 JPMN .. 56
RROY4A) © oo 122 JRCC,E .. 58
S 125 JRE i 9
RRC (HL) .o 127 LCALL X, MmN ...... ... . i, 60
RRC (IX40) + . eeveee e 127 LIP X,MN e 93
RRC (IYHA) oo oeeee e 127 LRET .. 94
RRC M.ttt 128 RET ..o 112
SLAHL) oo 138 RETf .. 113
SLA(IXHd) oot 138 ] = 114
SLA(Y+d) oo 138 RSTV ettt 130
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R. Miscellaneous W. System/User Mode

CCF ot 33 (5] =3 ST 48
IPSET O .ottt e 54 POPSU ........ . 104
12551 =3 o 54 PUSHSU ... 107
IPSET 2 .ottt 54 RDMODE ... 109
PSET3 54 SETUSR . oot 137
NOP e 98 SURES ... 147
SCF oo 134 SYSCALL.......ooiii 148

T. Privileged Instructions

BITD,(HL) .o 28
IPRES ..ot 55
IPSET O ..o 54
(=57 54
IPSET 2 ..o 54
IPSET 3 ..o 54
LDAXPC ... 69
LD SPHL .o 85
LD SPLIX oo 85
LD SPLIY oot 85
LD XPCA .o 86
POPIP ..o 103
RETI oo 114

IDET . 48
LDDSR ... 88
LDISR .. 88
LSDDR .. 95
LSDR .. 95
LSIDR ..o 95
LSIR . 95
POPSU ... . 104
PUSHSU ... ... 107
RDMODE ........ ... 109
SETUSR ... .. 137
SURES ... ... .. 147
SYSCALL ... 148
UMA 149
UMS 149
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3. Document Conventions

Instruction Table Key

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

Instruction: The mnemonic syntax of the instruction.

Clocks: The number of clock cyclesit takesto complete thisinstruction. The numbersin parenthesis
are abreakdown of the total clocks. The number of clocks instructions take follows a general patern.
There are several Rabbit instructions that do not adhere to this pattern. Some instructions take more

clocks and some have been enhanced to take fewer clocks.

Table 1: Typical Clocks Breakdown

Process Clocks
Each byte of the opcode. 2
Each data byte read. 2
Write to memory or external IO. 3
Write to internal IO. 2
Internal operation or computation. 1

Operation: A symbolic representation of the operation performed.
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ALTD, I/O and Flags Table Keys

Table 2: ALTD (“A” Column) Symbol Key

Flag
Description
F R SP
o ALTD selects alternate flags
. ALTD selects alternate destination register
e | ALTD operation is a special case

Table 3: 101 and IOE (“I” Column) Symbol Key

Description

e | IOI and IOE affect destination

. IOI and IOE affect source

Table 4: Flag Register Key

S|Z|LV|C Description

. Sign flag affected

- Sign flag not affected

o Zero flag affected

- Zero flag not affected

LV flag contains logical check result

v LV flag set on arithmetic overflow result
0 LV flag is cleared
. LV flag is affected

e | Carry flag is affected

- | Carry flag is not affected

0 | Carry flag is cleared

1 | Carry flag is set
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Document Symbols Key

Table 5: Symbols

Rabbit Z180 Meaning
b 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)
cc cc Condition code select (00 = Nz, 01 = Z, 10 = NC, 11 = C)
d d 7-bit (signed) displacement. Expressed in two's complement.
dad ww word register select-destination (00 = BC, 01 = DE, 10 =
HL, 11 = SP)
ad’ word register select-alternate(00 = BC', 01 = DE', 10 =
HL')
b 8-bit (signed) displacement added to PC
£ i condition code select (000 = NZ, 001 = Z, 010 = NC, 011 = C,
100 = LZ/NV, 101 = LO/V, 110 = P, 111 = M)
m m the most significant bits(MSB) of a 16-bit constant
mn mn 16-bit constant
n n 8-bit constant or the least significant bits(LSB) of a 16-
bit constant
r, g g, 9' | byte register select (000 = B, 001 = C, 010 = D, 011 = E,
100 = H, 101 = L, 111 = A)
ss ww word 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 nbr an 8-bit constant to load into the XPC
XX XX word register select ( 00 = BC, 01 = DE, 10 = IX, 11 = SP)
vy vy word register select (00 = BC, 01 = DE, 10 = IY, 11 = SP)
zZZ zZZ word register select (00 = BC, 01 = DE, 10 = HL, 11 = AF)
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Condition Codes

10

Table 6: Condition Code Description
Condition Flag=Value Description

NZ Z=0 Not Zero

Z Z=1 Zero

NC C=0 No Carry (C=0)

C Cc=1 Carry (C=1)

S=0 Positive

M S=1 Minus

LZ L/V=0 For logic operations, Logic Zero
(all of the four most significant
bits of the result are zero)

NV L/V=0 For arithmentic operations,
No Overflow

LO L/vV=1 For logic operations, Logic One
(one or more of the four most signif-
icant bits of the result are one)

v L/vV=1 For arithmentic operations,
Overflow
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4. Processor Registers

Logical/
Sign Zero Overflow Carry
S|Z LV C
General Purpose
Alternate Registers
Accumulator Flags Accumulator Flags
A F A’ F'
16-bit Accumulator 16-bit Accumulator
[ | L H | L
D E D* E’
B C B’ C’
Index Register Interrupt
IX IP Priority
Index Register Extension of
1Y XPC Program Counter
Stack Pointer External
SP EIR Interrupt
Program Counter IIR Tnternal
PC Interrupt

Instruction Reference Manual
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5. OpCode Descriptions

ADC A, (HL)

Opcode Instruction Clocks Operation
8E ADC A, (HL) 5 (2,1,2) A=A + (HL) + CF
DD 8E d ADC A, (IX+d) 9 (2,2,2,1,2) A=A + (IX+d) + CF
FD 8E d ADC A, (IY+d) 9 (2,2,2,1,2) A=A + (IY+d) + CF

Flags ALTD 1/0
s|z|L/V|cC F|R| SP S| D
° ° AVA ° ° ° °
Description

Thedatain A is summed with the C flag and with the datain memory whose location is:

 hedinHL, or

* thesum of thedatain IX and adisplacement valued, or

» thesum of thedatain 1Y and adisplacement value d.
Theresult isthen stored in A.

Instruction Reference Manual



ADC A,n

Opcode Instruction Clocks Operation
CE N ADC A,N 4 (2,2) A=A +0N+ CF
Flags ALTD 1/0
S|z L/V c F|R| SP D
] ] AVA ° ] ]
Description

The 8-hit constant n is summed with the C flag and with the datain A. Thesum isthen storedin A.

14
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ADC A, r

Opcode Instruction Clocks Operation
— ADC A, r 2 A A r + CF
8F ADC A,A 2 A A A + CF
88 ADC A,B 2 A A B + CF
89 ADC A,C 2 A A C + CF
8A ADC A,D 2 A A D + CF
8B ADC A,E 2 A A E + CF
8C ADC A,H 2 A A H + CF
8D ADC A,L 2 A A L + CF

Flags ALTD 1/0
s |z L/V c F|R| 8P D
[ [ v ° [ [
Description

Thedatain A is summed with the C flag and with thedatain r (any of theregisters A, B, C, D, E, H, or L).
Theresultisstored in A.

Instruction Reference Manual
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ADC HL, ss

Opcode Instruction Clocks Operation
— ADC HL,SS 4 (2,2) HL = HL + SS + CF
ED 4A ADC HL, BC 4 (2,2) HL = HL + BC + CF
ED 5A ADC HL,DE 4 (2,2) HL = HL + DE + CF
ED 6A ADC HL,HL 4 (2,2) HL = HL + HL + CF
ED 7A ADC HL, SP 4 (2,2) HL = HL + SP + CF
Flags ALTD 1/10
s |z L/V c F|R| SP S|D
° ° AV ° ° °
Description

Thedatain HL is summed with the C flag and with the datain ss (any of BC, DE, HL, or SP). Theresultis
stored in HL.
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ADD A, (HL)
ADD A, (IX+d)
ADD A, (IY+d)

Opcode Instruction Clocks Operation

86 ADD A, (HL) 5 (2,1,2) A = A + (HL)

DD 86 d ADD A, (Ix+d) 9 (2,2,2,1,2) A=A + (IX+d)

FD 86 d ADD A, (IY+d) 9 (2,2,2,1,2) A =2 + (IY+d)
Flags ALTD 1/0

s |z L/V c F|R| sP s|D

° ° AVA ° ° ° °

Description

Thedatain A is summed with the data in the memory location whose address is:

e hddinHL, or

» thesum of thedatain IX and adisplacement valued, or

e thesum of thedatain 1Y and a displacement value d.
Theresultisstored in A.

Instruction Reference Manual



ADD A,n

Opcode Instruction Clocks Operation
cé6 n ADD A,N 4 (2,2) =A + N
Flags ALTD 1/0
S|z L/V c F|R| SP D
] ] AVA ° ] ]
Description

Thedatain A is summed with the 8-bit constant n. The result is stored in A.

18
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ADD A, r

Opcode Instruction Clocks Operation
—_ ADD A, r 2 A A r
87 ADD A,A 2 A A A
80 ADD A,B 2 A A B
81 ADD A,C 2 A A C
82 ADD A,D 2 A A D
83 ADD A,E 2 A A E
84 ADD A,H 2 A A H
85 ADD A,L 2 A A L

Flags ALTD 1/0
s |z L/V c F|R| 8P D
[ [ v ° [ [
Description

Thedatain A issummed withthedatainr (any of theregistersA, B, C, D, E, H, or L). Theresult isstored in

A.
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ADD HL, ss

Opcode Instruction Clocks Operation

— ADD HL,SS 2 HL = HL + SS

09 ADD HL,BC 2 HL = HL + BC

19 ADD HL,DE 2 HL = HL + DE

29 ADD HL,HL 2 HL = HL + HL

39 ADD HL, SP 2 HL = HL + SP
Flags ALTD 1/0

S|z L/Vv c F|R| SP D

- - - [ ] L] L]

Description

Thedatain HL is summed with the datain the ss (any of BC, DE, HL, or SP). Theresultis stored in HL.
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ADD IX, xx

ADD IY,yy
Opcode Instruction Clocks Operation
—_ ADD IX, XX 4 (2,2) IX IX + XX
DD 09 ADD IX,BC 4 (2,2) IX IX + BC
DD 19 ADD IX,DE 4 (2,2) IX IX + DE
DD 29 ADD IX,IX 4 (2,2) IX IX + IX
DD 39 ADD IX,SP 4 (2,2) IX IX + SP
—_ ADD IY,VYy 4 (2,2) IY IY + Yy
FD 09 ADD IY,BC 4 (2,2) IY IY + BC
FD 19 ADD IY,DE 4 (2,2) IY IY + DE
FD 29 ADD IY,IY 4 (2,2) IY IY + IY
FD 39 ADD IY,SP 4 (2,2) IY IY + SP
Flags ALTD 1/10

s |z L/V c F|R| sp D
- - - [ ] (]

Description

Thedatain IX is summed with the xx (any of BC, DE, IX, or SP). Theresult isstored in IX.
Thedatain 1Y is summed with the yy (any of BC, DE, 1Y, or SP). Theresultisstoredin Y.
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ADD SP,d

Opcode Instruction Clocks Operation
27d ADD SP,d 4 (2,2) Sp = sp + d
Flags ALTD 1/0

S| 2 Cc F | R SP D
Description
Thedatain the Stack Pointer register (SP) is summed with the 7-bit signed displacement d, and then stored in
SP.
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ALTD

Opcode Instruction Clocks Operation
76 ALTD [Sets alternate register
destination for following
instruction.]
Flags ALTD 1/0
s |z L/vV c F|R| SP S|D
Description

Thisisaninstruction prefix. Causes the instruction immediately following to affect the alternate flags, or use

the alternate registers for the destination of the data, or both. For some instructions ALTD causes specia

alternate register uses, unique to that instruction.

Example
Theinstruction

ALTD ADD

HL,DE

would add the datain DE to the datain HL and store the result in the alternate register HL'.

Theinstructions

ALTD LD DE, BC

and

LD DE',BC
both load the datain BC into the aternate register DE'.
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AND (HL)
AND (IX+d)
AND (IY+d)

Opcode Instruction Clocks Operation

A6 AND (HL) 5 (2,1,2) = A & (HL)

DD A6 d AND (IX+d) 9 (2,2,2,1,2) = A & (IX+d)

FD A6 d AND (IY+d) 9 (2,2,2,1,2) A=A & (IY+d)
Flags ALTD 1/10

S| z L/V c F|R| SP S| D

] ] L 0 ] ] ]

Description

Performs alogical AND operation between the bytein A and the byte whose addressiis:
e inHL, or
* thesum of thedatain IX and adisplacement valued, or
» thesum of thedatain 1Y and adisplacement value d.

The relative bits of each byte are compared (i.e., bit O of both bytes are compared, bit 1 of both bytes are com-
pared, etc.). The associated bit in the result byteis set only if both the compared bits are set. Theresultis
stored in A.

Example

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

AND (HL)

would result inthe bytein A becoming 1001 0100.
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AND HL,DE

Opcode Instruction Clocks Operation
DC AND HL,DE 2 HL = HL & DE
Flags ALTD 1/0
s |z L/vV c F|R| SP S|D
] ] L 0 ] ]
Description

Performs alogical AND operation between theword in HL and the word in DE. The relative bits of each byte
are compared (i.e., bit 0 of both bytes are compared, bit 1 of both bytes are compared, etc.). The associated bit
intheresult byteis set only if both the compared bits are set. The result is stored in HL.

AND IX,DE
AND IY,DE
Opcode Instruction Clocks Operation
DD DC AND IX,DE 4 (2,2) IX = IX & DE
FD DC AND TIY,DE 4 (2,2) IY = IY & DE
Flags ALTD 1/0
s |z L/V c F|R| 8P S| D
. . L 0 .
Description

e AND IX,DE peformsalogical AND operation between the word in IX and thewordin DE.
Theresultisstored in 1X.

e AND IY,DE peformsalogica AND operation betweenthewordinlY and thewordin DE.
Theresultisstored inlY.

Therelative bits of each byte are compared (i.e., bit 0 of both bytes are compared, bit 1 of both bytes are com-
pared, etc.). The associated bit in the result byte is set only if both the compared bits are set.
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AND n

Opcode Instruction Clocks Operation
E6 n AND n 4 (2,2) = & n
Flags ALTD 1/10
S|z L/V c F|R| SP S
] ] L 0 ] ]
Description

Performs alogical AND operation between the bytein A and the 8-bit constant n. The relative bits of each
byte are compared (i.e., bit 0 of both bytes are compared, bit 1 of both bytes are compared, etc.). The associ-
ated bit in the result byteis set only if both the compared bits are set. The result isstored in A.
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AND r

Opcode Instruction Clocks Operation
—_ AND r 2 A A& r
A7 AND A 2 A A & A
A0 AND B 2 A A & B
Al AND C 2 A A & C
A2 AND D 2 A A & D
A3 AND E 2 A A & E
A4 AND H 2 A A & H
A5 AND L 2 A A & L

Flags ALTD 1/0
s |z L/vV c F|R| SP D
] ] L 0 ] ]
Description

Performs alogica AND operation between the bytein A and thebytein r (any of theregistersA, B, C, D, E,
H, or L). Therelative bits of each byte are compared (i.e., bit O of both bytes are compared, bit 1 of both bytes
are compared, etc.). The associated bit in theresult byteis set only if both the compared bits are set. The result

isstoredin A.
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BIT b, (HL)
BIT b, (IX+d)
BIT b, (IY+d)

Opcode Instruction Clocks Operation
—_— BIT b, (HL) 7 (2,2,1,2) (HL) & bit
CB 46 BIT 0, (HL) 7 (2,2,1,2) (HL) & bit 0
CB 4E BIT 1, (HL) 7 (2,2,1,2) (HL) & bit 1
CB 56 BIT 2, (HL) 7 (2,2,1,2) (HL) & bit 2
CB S5E BIT 3, (HL) 7 (2,2,1,2) (HL) & bit 3
CB 66 BIT 4, (HL) 7 (2,2,1,2) (HL) & bit 4
CB 6E BIT 5, (HL) 7 (2,2,1,2) (HL) & bit 5
CB 76 BIT 6, (HL) 7 (2,2,1,2) (HL) & bit 6
CB 7E BIT 7, (HL) 7 (2,2,1,2) (HL) & bit 7
o BIT b, (IX+d) 10 (2,2,2,2,2) (IX+d) & bit
DD CB d 46 BIT 0, (IX+d) 10 (2,2,2,2,2) (IX+d) & bit 0
DD CB d 4E BIT 1, (IX+d) 10 (2,2,2,2,2) (IX+d) & bit 1
DD CB d 56 BIT 2, (IX+d) 10 (2,2,2,2,2) (IX+d) & bit 2
DD CB d 5E BIT 3, (IX+d) 10 (2,2,2,2,2) (IX+d) & bit 3
DD CB d 66 BIT 4, (IX+d) 10 (2,2,2,2,2) (IX+d) & bit 4
DD CB d 6E BIT 5, (IX+d) 10 (2,2,2,2,2) (IX+d) & bit 5
DD CB d 76 BIT 6, (IX+d) 10 (2,2,2,2,2) (IX+d) & bit 6
DD CB d 7E BIT 7, (IX+d) 10 (2,2,2,2,2) (IX+d) & bit 7
— BIT b, (IY+d) 10 (2,2,2,2,2) (IY+d) & bit
FD CB d 46 BIT 0, (IY+d) 10 (2,2,2,2,2) (IY+d) & bit 0
FD CB d 4E BIT 1, (IY+d) 10 (2,2,2,2,2) (IY+d) & bit 1
FD CB d 56 BIT 2, (IY+d) 10 (2,2,2,2,2) (IY+d) & bit 2
FD CB d 5E BIT 3, (IY+d) 10 (2,2,2,2,2) (IY+d) & bit 3
FD CB d 66 BIT 4, (IY+d) 10 (2,2,2,2,2) (IY+d) & bit 4
FD CB d 6E BIT 5, (IY+d) 10 (2,2,2,2,2) (IY+d) & bit 5
FD CB d 76 BIT 6, (IY+d) 10 (2,2,2,2,2) (IY+d) & bit 6
FD CB d 7E BIT 7, (IY+d) 10 (2,2,2,2,2) (IY+d) & bit 7
Flags ALTD 1/10
S|z L/V c F|R| SP S| D
- ° - - ° [ )
Description

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

» containedin HL, or
» thesum of datain IX plus adisplacement valued, or
* thesumof datainlY plus adisplacement value d.
The Z flag isset if thetested bitis 0, reset the bit is 1.
BIT b, (HL) isaprivileged instruction.
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BIT b, r

Opcode Instruction Clocks Operation

b, r A B c D E H L BIT b, r 4(2,2) r & bit
CB (0) 47 40 41 42 43 44 45
CB (1) 4F 48 49 4A 4B 4C 4D
CB (2) 57 50 51 52 53 54 55
CB (3) 5F 58 59 5A 5B 5C 5D
CB (4) 67 60 61 62 63 64 65
CB (5) 6F 68 69 6A 6B 6C 6D
CB (6) 77 70 71 72 73 74 75
CB (7) 7F 78 79 TA 7B 7C 7D

Flags ALTD 1/0
s |z L/V c R | SP s|D
~ | e - -

Description

Tedshit b (any of thebits0, 1, 2, 3, 4, 5, 6, or 7) of thebyteinr (any of theregisters A, B, C, D, E, H, or L).
TheZ flag isset if thetested bit is O, reset if the bitis 1.
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BOOL HL

Opcode Instruction Clocks Operation
cC BOOL HL If (HL != 0) HL =1
Flags ALTD 1/10
S|z L/V c F|R| SP D
] ] 0 0 ] ]
Description

If the datain HL does not equal zero, thenitissetto 1.
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BOOL IX

BOOL IY
Opcode Instruction Clocks Operation
DD CC BOOL IX 4 (2,2) If (IX != 0) IX =
FD CC BOOL IY 4 (2,2) If (IY != 0) IY =
Flags ALTD 1/10
S|z L/V c F|R| SP S| D
. . 0 0 .
Description

If thedatain IX or I'Y does not equal zero, then that register isset to 1.
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CALL mn

Opcode Instruction Clocks Operation
CD nm CALL mn 12 (2,2,2,3,3) (SP - 1) = PChign);
(SP - 2) = PC(low),'
PC mn; SP = SP - 2
Flags ALTD 1/10
s |z L/Vv c F|R| SP S|D
Description

Thisinstruction is used to call asubroutine. First the datain PC is pushed onto the stack. The high-order byte
of PCispushed first, then the low-order byte. PC isthen loaded with mn,16-bit address of the first instruction
of the subroutine. SPis updated to reflect the two bytes pushed onto the stack.

The Dynamic C assembler recognizes CALL label, wheremniscoded asalabel.
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CCF

Opcode Instruction Clocks Operation
3F CCF CF ~CF
Flags ALTD 1/0
s |z L/vV c F|R| SP D
- - - [ ] L]
Description

The C flag isinverted: If it is set, it becomes cleared. If it isnot set, it becomes set.
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CP (HL)

CP (IX+d)
CP (IY+d)
Opcode Instruction Clocks Operation
BE CP (HL) 5 (2,1,2) A - (HL)
DD BE d CP (IX + d) 9 (2,2,2,1,2) A - (IX + d)
FE BE d CP (IY + d) 9 (2,2,2,1,2) A - (IY + d)
Flags ALTD 1/10
S|z L/V c F|R| SP D
] ] AVA ° ]
Description

Comparesthe datain A with the data whose addressis contained in:

e HL, or
* thesum of thedatain IX and adisplacement valued, or
» thesum of thedatain 1Y and adisplacement value d.
These compares are accomplished by subtracting the appropriate data ((HL), (IX+d), or (1Y +d)) from A. The

resultis:
A <
A =

A >

Wherex is(HL), (IX+d), or (I'Y+d) 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 the result is dif-
ferent from the argument you are subtracting from (A in this case). For example, if A contains 0x80 and

X

X

X

S=1, C=1,
S=0, C=0,
S=0, C=0,

Z=0,
Zz=1,

Z=0,

L/V=V
L/V=V

L/V=V

you're comparing it to 0x01 the overflow flag will be set.

This operation does not affect the datain A.
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CP n

Opcode Instruction Clocks Operation
FE n CP n 4 (2,2)
Flags ALTD 1/0
S| 2 L/V Cc F | R SP S| D
° ° v ° °
Description
Comparesthe datain A with an 8-bit constant n. This compare is accomplished by subtracting nfrom 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

“V” indicates that the overflow flag is set on an arithmetic overflow result. That is, the overflow flag issig-
nalled 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 if A contains 0x80 and you're comparing it to 0x01 the over-

flow flag will be set.

This operation does not affect the datain A.
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CP r

Opcode Instruction Clocks Operation
—_ CP r 2 A r
BF CP A 2 A A
B8 CP B 2 A B
B9 Cp C 2 A c
BA CP D 2 A D
BB CP E 2 A E
BC CP H 2 A H
BD CP L 2 A L

Flags ALTD 1/10
S|z L/V c F|R| SP S|D
] ] AVA ° ]
Description

Comparesthe datain A with the datain register r (any of theregisters A, B, C, D, E, H, or L). This compare

is accomplished by subtracting the datain register r from A. Theresult is:

A

A

A

<

>

X : S=1, C=1,
x : S=0, C=0,

x : S=0, C=0,

Z=0, L/V=V
Z=1, L/V=V

z=0, L/V=V

Where“x” isthe datain register r and “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 exampleif A contains 0x80 and
you're comparing it to 0x01 the overflow flag will be set.

This operation does not affect the datain A.
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CPL

Opcode Instruction Clocks Operation
2F CPL 2 ~A
Flags ALTD 1/0
s |z L/vV c F|R| SP D
- - - - °
Description

Thedatain A isinverted (one’'s complement).

Example

If thedatain A is 1100 0101, after the instruction CPL A will contain 0011 1010.
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DEC (HL)
DEC (IX+d)
DEC (IY+d)

Opcode Instruction Clocks Operation

35 DEC (HL) 8 (2,1,2,3) (HL) = (HL) - 1

DD 35 d DEC (IX+D) 12 (2,2,2,1,2,3) (IX + d) = (IX + d) - 1

FD 35 d DEC (IY+D) 12 (2,2,2,1,2,3) (IY + d) = (IY + d) - 1
Flags ALTD 1/10

S| z L/V c F|R| SP S| D

] ] AVA - ] ] ]

Description

Decrements the byte whose address is:

* inHL, or
* thedatain IX plusadisplacement valued, or
o thedatainlY plusadisplacement valued.
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DEC IX

DEC IY
Opcode Instruction Clocks Operation
DD 2B DEC IX 4 (2,2) IX IX - 1
FD 2B DEC IY 4(2,2) Iy Iy - 1
Flags ALTD 1/10
S|z L/V c F|R| SP S| D
Description

Decrementsthedatain X or lY.
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DEC r

Opcode Instruction Clocks Operation
o DEC r 2 r r -1
3D DEC A 2 A A -1
05 DEC B 2 B B -1
0D DEC C 2 c c -1
15 DEC D 2 D D -1
1D DEC E 2 E E -1
25 DEC H 2 H H-1
2D DEC L 2 L L -1

Flags ALTD 1/10
S|z L/V c F|R| SP S|D
] ] AVA - ] ]
Description

Decrementsthe datainr (any of theregistersA, B, C, D, E, H, or L).
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DEC ss

Opcode Instruction Clocks Operation
—_ DEC ss 2 ss ss 1
0B DEC BC 2 BC BC 1
1B DEC DE 2 DE DE 1
2B DEC HL 2 HL HL 1
3B DEC SP 2 SP SP 1
Flags ALTD 1/0
s |z L/vV c F|R| SP D
- - - - °
Description

Decrementsthe datain ss (any of BC, DE, HL, or SP).
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DJINZ e
Opcode Instruction Clocks Operation
10 e-2 DJNZ e 5 (2,2,1) B = B-1; if {B != 0} PC = PC + e
Flags ALTD 1/10
S|z L/V c F|R| SP S| D
- - - - °
scription

De

Thisingtruction’s mnemonic stands for Decrement and Jump if Not Zero. It decrementsthe datain B then, if

the datain B does not equal 0, it adds the 8 bit signed constant e to PC.

2 is subtracted from the value e so the instruction jumps from the current instruction and not the following
instruction.
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EX (SP) ,HL
Opcode Instruction Clocks Operation
ED 54 EX (SP),HL 15 (2,2,1,2,2,3,3) H <—> (SP+1); L <—> (SP)
Flags ALTD 1/0
S|z L/vV c F|R| SP S| D
- - - - °
Description

Exchanges the byte in H with the data whose addressis the datain SP plus 1; and exchanges the bytein L

with the data whose addressis the datain SP.
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EX (SP),IX
EX (SpP),IY

Opcode Instruction Clocks Operation

DD E3 EX (SP),IX 15 (2,2,1,2,2,3,3) IX (nign) <—> (SP+1);
IX (10w <> (SP)

FD E3 EX (SP),IY 15 (2,2,1,2,2,3,3) IY (hign) <—> (SP+1);
IY (10w <> (SP)

Flags ALTD 1/0
S|z L/vV F|R| SP D
Description

e EX (SP),IX exchangesthehigh order byteof IX with the datawhose addressis1 plusthe
datain the Stack Pointer register, and exchanges the low order byte of X with the data whose
address isthe data in the Stack Pointer register, SP.

e EX (SP),IY exchangesthehigh order byteof I'Y with the datawhose addressis 1 plusthe
datain the Stack Pointer register, and exchanges the low order byte of 'Y with the data whose
address isthe data in the Stack Pointer register.
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EX AF,AF'

Opcode Instruction Clocks Operation
08 EX AF,AF' AF <—> AF'
Flags ALTD 1/0
s |z L/vV c F|R| SP D
Description

Exchanges the datain AF with the data in the alternate register AF-.
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EX DE,HL

EX DE',6 HL
Opcode Instruction Clocks Operation
EB EX DE, HL if (!ALTD) then DE <—> HL
else DE <—> HL'
E3 EX DE',HL if (!ALTD) then DE' <—> HL
else DE' <—> HL'
Flags ALTD 1/0
s |z L/vV c F|R| SP S| D
- - - L]
Description

* EX DE, HL exchangesthe datain DE with the datain HL. If the ALTD ingtruction is present
then the datain DE is exchanged with the data in the alternate register HL".

e EX DE',HL exchangesthe datain the aternate register DE' with the datain HL. If the ALTD
instruction is present then the datain DE' is exchanged with the dataiin the alternate register HL".

The Dynamic C assembl er recogni zes the following instructions, which are based on acombination of ALTD

and the above exchange operations:

e EX DE’,HL’ ; equivalent to ALTD EX DE’,6 HL
e EX DE,HL’ ; equivalent to ALTD EX DE’,6 HL'’
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EXX

Opcode Instruction Clocks Operation
D9 EXX BC <—> BC'; DE <—> DE'; HL <—> HL'
Flags ALTD 1/0
s |z L/vV c F|R| SP D
Description

Exchangesthe datain BC, DE, and HL, with the datain their respective alternate registers BC', DE', and HL".
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Rabbit 3000A Instruction

IDET
Opcode Instruction Clocks Operation
5B IDET Performs “LD E,E”, but if (EDMR &&
SU[0]) then the System Violation
interrupt flag is set.
Flags ALTD 1/10
S|z L/Vv c F|R| SP S| D
Description

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

Notethat IDET hasthe same opcode value as LD E,E, and actually executes that opcode aswell as the behav-
ior described above. If IDET isprefixed by ALTD, the opcode LD E',E is executed and the specia System/

User mode behavior does not occur.

Thisingtruction isimplemented in the Rabbit 3000A.
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INC (HL)
INC (IX+d)
INC (IY+d)

Opcode Instruction Clocks Operation

34 INC (HL) 8 (2,1,2,3) (HL) = (HL) + 1

DD 34 d INC (IX+d) 12 (2,2,2,1,2,3) (IX + d) = (IX + d) + 1

FD 34 d INC (IY+d) 12 (2,2,2,1,2,3) (IY + d) = (IY + d) + 1
Flags ALTD 1/10

S| z L/V c F|R| SP S| D

] ] AVA - ] ] ]

Description

Increments the byte whose addressiis:

* hedinHL, or
» thesum of thedatain IX and adisplacement valued, or
» thesum of thedatain 1Y and adisplacement value d.
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INC IX

INC IY
Opcode Instruction Clocks Operation
DD 23 INC IX 4 (2,2) IX = IX + 1
FD 23 INC IY 4 (2,2) Iy = IY + 1
Flags ALTD 1/0
S|z L/vV c F|R| SP S| D
Description

e INC IX incrementsthedatainl|X.
e INC IYincrementsthedatainly.
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INC r

Opcode Instruction Clocks Operation
—_ INC r 2 r r +1
3C INC A 2 A A+ 1
04 INC B 2 B B + 1
oc INC C 2 cC cC + 1
14 INC D 2 D D+ 1
1C INC E 2 E E + 1
24 INC H 2 H H+ 1
2C INC L 2 L L + 1

Flags ALTD 1/0
s |z L/vV c F|R| SP S|D
] ] AVA - ] ]
Description

Incrementsthe datain r (any of theregisters A, B, C, D, E, H, or L).
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INC ss

Opcode Instruction Clocks Operation
—_ INC ss 2 ss ss + 1
03 INC BC 2 BC BC + 1
13 INC DE 2 DE DE + 1
23 INC HL 2 HL HL + 1
33 INC SP 2 SP SP + 1
Flags ALTD 1/10
S|z L/V c R | SP D
- - - - °
Description

Incrementsthe datain ss (any of BC, DE, HL, or SP).
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IOE

IOI
Opcode Instruction Clocks Operation
DB I0E 2 I/0 external prefix
D3 I0I 2 I/0 internal prefix
Flags ALTD 1/10
S|z L/V c F|R| SP S| D
Description

e I0I: ThelOl prefix alowsthe use of existing memory access instructions asinternal 1/0
instructions. When prefixed, a 16-bit memory instruction accesses the | /O space at the address
specified by the lower byte of the 16-bit address. With 10I, the upper byte of a 16-bit addressis
ignored since interna |/O peripherals are mapped within the first 256-bytes of the 1/0 address

space. Writesto interna 1/0 registers require two clocks rather than the three required for mem-
ory write operations.

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

WARNING: If an 1/O prefixed instruction isimmediately followed by one of these 12 specia one byte
memory access instructions, abug in the Rabbit 2000 causes | /O access to occur instead of memory access:

ADC A, (HL) CP (HL) SUB (HL) INC (HL)
ADD A, (HL) OR (HL) XOR (HL) LD r, (HL)
AND (HL) SBC A, (HL) DEC (HL) LD (HL),r

This bug can be avoided by putting aNOP instruction between an | /O instruction and any of the aforemen-
tioned instructions. Dynamic C versions 6.57 and later will automatically compensate for the bug. This bug
is not present in the Rabbit 3000.

Examples

Thefollowing instruction loads the contents of A into the internal 1/0 register at address |ocation 030h:
IOI LD (030h), A

These next instructions read aword from external 1/0 address OA002:

LD IX, O0A000h
ICE LD HL, (IX+2)
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IPSET O
IPSET 1
IPSET 2
IPSET 3
Opcode Instruction Clocks Operation
ED 46 IPSET 0 4 (2,2) IP = {IP[5:0], 00}
ED 56 IPSET 1 4 (2,2) IPp = {IP[5:0], 01}
ED 4E IPSET 2 4 (2,2) IP = {IP[5:0], 10}
ED 5E IPSET 3 4 (2,2) IP = {IP[5:0], 11}
Flags ALTD 1/0
S| 2 L/V Cc F | R SP D
Description

The Interrupt Priority Register, [P isan 8-hit register that forms a stack of the current priority and the other
previous 3 priorities. IPSET 0 formsthe lowest priority; IPSET 3 formsthe highest priority. These instruc-
tions are privileged.

IPSET 0: ThelPSET 0 instruction shifts the contents of the register holding the previous pri-
orities 2 bits to the left, then sets the Interrupt Priority Register (bits 0 and 1) to 00.

IPSET 1: ThelPSET linstruction first shiftsthe contents of the register holding the previous
priorities 2 bitsto the | eft, then sets the Interrupt Priority Register (bits 0 and 1) to 01.

IPSET 2: ThelPSET 2instruction shifts the contents of the register holding the previous pri-
orities 2 bits to the left, then sets the Interrupt Priority Register (bits 0 and 1) to 10.

IPSET 3: ThelPSET 3instruction shifts the contents of the register holding the previous pri-
orities 2 bitsto the left, then sets the Interrupt Priority Register (bits0and 1) to 11.

Processor Priority

Effect on Interrupts

0 All interrupts, priority 1,2 and 3 take place after
execution of current non privileged instruction.

1 Only interrupts of priority 2 and 3 take place
after execution of current non privileged
instruction.

2 Only interrupts of priority 3 take place after

execution of current non privileged instruction.

3 All interrupts are suppressed
(except the RST instruction).
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IPRES

Opcode Instruction Clocks Operation
ED 5D IPRES 4 (2,2) IP = {IP[1:0], IP[7:2]}
Flags ALTD 1/0
s |z L/V c F|R| SP S| D
Description

The IPRES instruction rotates the contents of the Interrupt Priority Register 2 bitsto the right, replacing the
current priority with the previous priority. It isimpossible to interrupt during the execution of thisinstruction.

Thisingtruction is privileged.

Example
If the Interrupt Priority register contains 00000110, the execution of the instruction

IPRES
would cause the Interrupt Priority register to contain 20000001.
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JP (HL)

JP (IX)
JP (IY)
JP mn
Opcode Instruction Clocks Operation
E9 JP (HL) 4 (2,2) PC = HL
DD E9 JP (IX) 6 (2,2,2) PC = IX
FD E9 JP (IY) 6 (2,2,2) PC = IY
C3 nm JP mn 7 (2,2,2,1) PC = mn
Flags ALTD 1/0
S Z L/V C F R SP S D
Description
e JP (HL) : Thedatain HL isloaded into PC. Thusthe address of the next instruction fetched is
thedatain HL.
e JP (IX): Thedatain|X isloadedinto PC. Thusthe address of the next instruction fetched is
thedatain IX.
e JP (IY): ThedatainlY isloadedinto PC. Thusthe address of the next instruction fetched is
thedatainlY.

e JP mn: The16-bit constant mnisloaded into PC. Thusthe address of the next instruction
fetched is mn. Thisinstruction recognizes labels when used in the Dynamic C assembler.
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JP f,mn

Opcode Instruction Clocks Operation

— JP f,mn 7 (2,2,2,1) if {f} PC = mn

C2 nm JP NZ, mn 7 (2,2,2,1) if {NZ} PC = mn

CAnm JP Z,mn 7 (2,2,2,1) if {2} PC = mn

D2 n m JP NC, mn 7 (2,2,2,1) if {NC} PC = mn

DA n m JP C,mn 7 (2,2,2,1) if {c} pPC = mn

E2 nm JP LZ,mn 7 (2,2,2,1) if {LZ/NV} PC = mn

EA nm JP LO, mn 7 (2,2,2,1) if {LO/V} PC = mn

F2 nm JP P, mn 7 (2,2,2,1) if {P} PC = mn

FA nm JP M, mn 7 (2,2,2,1) if {M} PC = mn
Flags ALTD 1/0

S|z L/V Cc F| R | SP D

Description

If the condition f istrue then the 16-bit data mn is loaded into PC. If the condition is false then PC increments

normally.

The condition f is one of thefollowing: NZ, Z flag not set; Z, Z flag set; NC, C flag not set; C, C flag set; LZ,
L/V flagisnot set; LO, L/V flagisset; P, Sflag not set; M, Sflag set.

This instruction recognizes labels when used in the Dynamic C assembler.
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Opcode Instruction Clocks Operation

— JR cc, e 5 (2,2,1) if {cc} PC = PC + e

20 e-2 JR NZ, e 5 (2,2,1) if {NZ} PC = PC + e

28 e-2 JR Z,e 5 (2,2,1) if {7z} PC = PC + e

30 e-2 JR NC, e 5 (2,2,1) if {NC} PC = PC + e

38 e-2 JR C,e 5 (2,2,1) if {Cc} PC = PC + e
Flags ALTD 1/10

S| 2 L/V Cc F | R SP D

Description

If condition cc istrue then the 8-bit signed displacement value eis added to PC.

Since the instruction takes two increments of the PC to complete, two is subtracted from the displacement
value so that the displacement takes place from the instruction opcode.

Thisinstruction recognizes labels when used in the Dynamic C assembler.
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JR e

Opcode Instruction Clocks Operation
18 e-2 JR e 5 (2,2,1) PC = PC + e
Flags ALTD 1/0
S|z L/vV c F|R| SP S| D
Description
Adds asigned constant eto PC.

Since the instruction takes two increments of PC to complete, two is subtracted from the displacement value
so that the displacement takes place from the instruction opcode.

Thisinstruction recognizes labels when used in the Dynamic C assembler.
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LCALL x,mn

Opcode Instruction Clocks Operation
CF nmx LCALL x,mn 19 (2,2,2,2,1,3,3,3,1) (SP - 1) = XPC;
(SP - 2) = PC (hign) 7
(SP - 3) = PCiow;
XPC = x;
PC = mn;
SP = SP - 3

Flags ALTD 1/0

S|z L/V Cc F| R | SP S| D

Description

Thisingructionissimilar to the CALL routineinthat it transfers program execution to the subroutine address
specified by the 16-bit operand mn. The LCALL instruction is special in that it allows callsto be madeto a
computed addressin XMEM. Note that the value of XPC and consequently the address space defined by the
XPC isdynamically changed with the LCALL instructions.

Inthe LCALL instruction, first XPC is pushed onto the stack. Next PC is pushed onto the stack, the high
order bytefirst, then the low order byte. Then the XPC isloaded with the 8-bit value x and the PC is loaded
with the 16-bit value, mn. The SPis then updated to reflect the three items pushed onto it.

The value mn must be in the range EOO0—FFFF.

Alternate Forms
The Dynamic C assembler recognizes several other forms of thisinstruction.

LCALL label
LCALL x, label
LCALL x:label
LCALL x:mn

The parameter label is a user defined label. The colon is equivalent to the comma as a delimiter.
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LD (BC),A

LD (DE),A
LD (HL),n
LD (HL), r
Opcode Instruction Clocks Operation
02 LD (BC),A 7 (2,2,3) (BC) = A
12 LD (DE),A 7 (2,2,3) (DE) = A
36 n LD (HL),n 7 (2,2,3) (HL) = n
— LD (HL),r 6 (2,1,3) (HL) = r
77 LD (HL),A 6 (2,1,3) (HL) = A
70 LD (HL),B 6 (2,1,3) (HL) = B
71 LD (HL),C 6 (2,1,3) (HL) = C
72 LD (HL),D 6 (2,1,3) (HL) = D
73 LD (HL),E 6 (2,1,3) (HL) = E
74 LD (HL),H 6 (2,1,3) (HL) = H
75 LD (HL),L 6 (2,1,3) (HL) = L
Flags ALTD 1/0
S| 2 L/V Cc F | R SP S| D
Description
* LD (BC) L oads the memory location whose addressis the datain BC with the datain A.

,A
e LD (DE),A: Loadsthememory location whose addressisthe datain DE with thedatain A.
,n

e LD (HL) L oads the memory location whose address is the datain HL with the 8-bit con-
Stant n.

e LD (HL),r: Loadsthememory location whose addressisthedatain HL, withthedatain r
(any of theregistersA, B, C, D, E, H, or L).
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LD (HL+d) ,HL

Opcode Instruction

Clocks

Operation

DD F4 d LD (HL+d) , HL

13

(2,2,2,1,3,3)

(HL+d) = L; (HL+d+1l) = H

Flags

S| Z L/V Cc

Description

ALTD

110

Loads the datain L into the memory location whose addressis the sum of the datain HL and a displacement
value d. Then, loads the datain H into the memory location whose addressis the sum of thedatain HL and a

displacement value d plus 1.
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LD (IX+d),HL
LD (IX+d),n
LD (IX+d),r

Opcode Instruction Clocks Operation
F4 d LD (IX+d),HL 11 (2,2,1,3,3) (IX +d) =L; (IX+d+ 1) =H
DD 36 d n LD (IX+d),n 11 (2,2,2,2,3) (IX + d) = n
—_ LD (IX+d),r 10 (2,2,2,1,3) (IX + d) = r
DD 77 d LD (IX+d),A 10 (2,2,2,1,3) (IX + d) = A
DD 70 d LD (IX+d),B 10 (2,2,2,1,3) (IX + d) = B
DD 71 d LD (IX+d),C 10 (2,2,2,1,3) (IX + d) = C
DD 72 d LD (IX+d),D 10 (2,2,2,1,3) (IX + d) =D
DD 73 d LD (IX+d),E 10 (2,2,2,1,3) (IX + d) = E
DD 74 d LD (IX+d),H 10 (2,2,2,1,3) (IX + d) = H
DD 75 d LD (IX+d),L 10 (2,2,2,1,3) (IX + d) = L

Flags ALTD 1/10

s |z L/V c F|R| SP S|D

- - - - °
Description

e LD (IX+d),HL: LoadsthedatainL intothe memory location whose addressisthe sum of
thedatain IX and a displacement value d. Then, loads the datain H into the memory location
whose address isthe sum of the datain IX and adisplacement value d plus 1.

e LD (IX+d),n: Loadsthe8-hitconstant nintothe memory location whose addressisthesum
of IX and adisplacement value d.

e LD (IX+d),r: Loadsthedatainr (any of theregistersA, B, C, D, E, H, or L) into the mem-
ory location whose address is the sum of the datain I X plus a displacement value d.
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LD (IY+d),6 HL
LD (IY+d),n
LD (IY+d),r

Opcode Instruction Clocks Operation
FD F4 d ID (IY+d),bHL 13 (2,2,2,1,3,3) (IY + d) = L;
(IY + d + 1) = H
FD 36 d n 1D (IY+d),n 11 (2,2,2,2,3) (IY + d) = n
o LD (IY+d),r 10 (2,2,2,1,3) (IY + d) = r
FD 77 d 1D (IY+d),A 10 (2,2,2,1,3) (IY + d) = A
FD 70 d 1D (IY+d),B 10 (2,2,2,1,3) (IY + d) = B
FD 71 d 1D (IY+d),C 10 (2,2,2,1,3) (IY + d) = C
FD 72 d ID (IY+d),D 10 (2,2,2,1,3) (IY + d) =D
FD 73 d ID (IY+d),E 10 (2,2,2,1,3) (IY + d) = E
FD 74 d 1D (IY+d),H 10 (2,2,2,1,3) (IY + d) = H
FD 75 d ID (IY+d),L 10 (2,2,2,1,3) (IY + d) = L
Flags ALTD 1/10
S|z L/V c F|R| SP S| D
- - - - °
Description

e LD (IY+d),HL: LoadsthedatainL intothe memory location whose addressisthe sum of
thedatain I'Y and a displacement value d. Then, loads the datain H into the memory location
whose addressisthe sum of the datain 'Y and a displacement value d plus 1.

e LD (IY+d),n: Loadsthe8-bitconstant nintothe memory location whose addressisthe
sum of the datain 'Y and adisplacement value d.

e LD (IY+d),r: Loadsthedatainr (any of theregistersA, B, C, D, E, H, or L) into the mem-
ory location whose address is the sum of thedatain I'Y plus adisplacement value d.
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LD (mn) ,A

LD (mn) ,HL
LD (mn),IX
LD (mn),IY
LD (mn),ss

Opcode Instruction Clocks Operation
32 nm 1D (mn) ,A (mn) = A
22 n m LD (mn),HL (mn) = L; (mn + 1) = H
DD 22 n m LD (mn),IX c (mn) = IX (1o i (mn + 1) = IX(pign)
FD 22 n m LD (mn),IY c (mn) = IY (167 (Mo + 1) = IY (nign)
— LD (mn),ss c (mn) = ss(1o0wi (mMn + 1) = SS(hign)
ED 43 n m LD (mn),BC c (mn) = C; (mn + 1) = B
ED 53 nm LD (mn),DE c (mn) = E; (mn + 1) D
ED 63 n m LD (mn),HL c (mn) = L; (mn + 1) = H
ED 73 n m LD (mn),SP c (mn) = P; (mn + 1) = S
Clocking: (a)1l0 (2,2,2,1,3) (b)13 (2,2,2,1,3,3 (c)15 (2,2,2,2,1,3,3)
Flags ALTD 1/0
S| 2 L/V Cc F | R SP S| D
- - - - °
Description

e LD (mn),A: Loadsthememory location whose addressismn withthe datain A.

e LD (mn),HL: Loadsthememory locationwhose addressismnwiththedatain L, thenloads

the memory location whose addressis 1 plus mn with the datain H.

e LD (mn),IX: Loadsthememory locationwhoseaddressis mnwiththelow order byte of the
datain X, and the memory location whose addressis 1 plus mn with the high order byte of the

datainIX.

* LD (mn),IY: Loadsthememory locationwhoseaddressismnwiththelow order byte of the
datain 1Y, the memory location whose address is 1 plus mn with the high order byte of the data

inlY into.

e LD (mn),ss: Loadsthememory location whose addressis mnwiththelow order byte of the
datain ss (any of BC, DE, HL or SP). Then, loads the memory location whose addressis 1 plus

mn with the high order byte of the datain ss.
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LD (SP+n) ,HL
LD (SP+n),IX
LD (SP+n),IY

Opcode Instruction Clocks Operation
D4 n LD (SP+n) , HL 11 (2,2,1,3,3) (SP n) =L; (SP +n + 1) =H
DD D4 n | LD (SP+n),IX 13 (2,2,2,1,3,3) (SP + n) = IX (1ow) 7
(SP n + l) = IX(high)
FD D4 n | LP (SP+n),IY |13 (2,2,2,1,3,3) (SP + n) = IY 1407
(SP + n + 1) = IY(yig
Flags ALTD 1/10
S|z L/V c F|R| SP S| D
Description

66

e LD (SP+n),HL: LoadsthedataintheL intothe memory location whose addressisthe sum
of the datain SP and the displacement n. Then loads the datain the H into the memory location
whose address is the sum of the datain SP, the displacement n, and 1.

e LD (SP+n),IX: Loadsthelow order byteof thedatain|X into the memory location whose
addressisthe sum of the datain SP and the displacement n. Then loads the high order byte of the
datain IX into the memory location whose address is the sum of datain SP, the displacement n,

and 1.

e LD (SP+n),IY: Loadsthelow order byteof thedatainlY into the memory location whose
addressisthe sum of the datain SP and the displacement n. Then loads the high order byte of the
datain 1Y into the memory location whose address is the sum of datain SP, the displacement n,

and 1.
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LD A, (BC)

LD A, (DE)
LD A, (mn)
Opcode Instruction Clocks Operation
0A LD A, (BC) 6 (2,2,2) A = (BC)
1A LD A, (DE) 6 (2,2,2) A = (DE)
3A nm LD A, (mn) 9 (2,2,2,1,2) A = (mn)
Flags ALTD 1/10
s |z L/V c F|R| SP S| D
Description

Loads A with the data whose address in memory is.

+ thedatain BC, or
+ thedatain DE, or
* the 16-bit constant mn.
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LD A,EIR

LD A,IIR
Opcode Instruction Clocks Operation
ED 57 LD A,EIR (2,2) = EIR
ED 5F LD A,IIR (2,2) = TIIR
Flags ALTD 1/0
s |z L/vV c F|R| SP S
L] L] - L] L]
Description

68

* LD A,EIR: LoadsA withthedatainthe External Interrupt Register, EIR. The EIR isused to
specify the Most Significant Byte (M SB) of the External Interrupt address. The value loaded in
the EIR is concatenated with the appropriate External Interrupt address to form the 16-bit ISR
starting address.

e LD A,IIR: LoadsA withthedatainthe Internal Interrupt Register, IIR. ThellRisused to
specify the Most Significant Byte (MSB) of the Internal Peripheral Interrupt address. The value
loaded in the IR is concatenated with the appropriate Internal Peripheral addressto form the 16-
bit ISR starting address for that peripheral.
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LD A,XPC

Opcode Instruction Clocks Operation
ED 77 LD A,XPC 4 (2,2) A XPC
Flags ALTD 1/0
s |z L/vV c F|R| SP D
- - - - °
Description

Loads A with thedatain XPC. Thisinstruction is privileged.
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LD dd, (mn)

Opcode Instruction Clocks Operation
—_ LD dd, (mn) 13 (2,2,2,2,1,2,2) | dd(oy = (mn);
dd(hign) = (mn + 1)
ED 4B n m | LD BC, (mn) 13 (2,2,2,2,1,2,2) | ¢ = (mn); B = (mn + 1)
ED 5B n m | LD DE, (mn) 13 (2,2,2,2,1,2,2) |E = (mn); D = (mn + 1)
ED 6B n m | LD HL, (mn) 13 (2,2,2,2,1,2,2) |, = (mn); H = (mn + 1)
ED 7B n m | LD SP, (mn) 13 (2,2,2,2,1,2,2) | 8P (1o =(mn) ; SP(nign = (mn+1)
Flags ALTD 1/0
S|z L/V F|R| SP D
- - - L]
Description

L oads the low-order byte of the dd (any of BC, DE, HL or SP) with the data at memory address mn. Then
loads the high-order byte of register dd with data at memory address mn plus 1.

70

Rabbit 2000/3000 Microprocessor



LD dd',BC

LD dd',DE
Opcode Instruction Clocks Operation
—_ LD dd’',BC 4 (2,2) dd: BC
ED 49 LD BC',BC 4 (2,2) BC! BC
ED 59 LD DE',BC 4 (2,2) DE' BC
ED 69 LD HL',6BC 4 (2,2) HL' BC
—_ LD dd',DE 4 (2,2) dd: DE
ED 41 LD BC',DE 4 (2,2) BC! DE
ED 51 LD DE',6DE 4 (2,2) DE' DE
ED 61 LD HL',6DE 4 (2,2) HL' DE
Flags ALTD 1/10
S|z L/V c F|R| SP D
Description

Loadsthe alternate register dd' (any of the registers BC', DE', or HL") with the datain BC or DE.
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LD dd,mn

Opcode Instruction Clocks Operation
—_ LD dd,mn 6 (2,2,2) dd = mn
01l n m LD BC, mn 6 (2,2,2) BC = mn
11 n m LD DE, mn 6 (2,2,2) DE = mn
21 n m LD HL, mn 6 (2,2,2) HL = mn
31 n m LD SP,mn 6 (2,2,2) SP = mn
Flags ALTD 1/10
S|z L/V c F|R| SP S| D
- - - - °
Description

Loads dd (any of BC, DE, HL, or SP) with the 16-bit value mn.
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LD EIR,A

LD IIR,A
Opcode Instruction Clocks Operation
ED 47 LD EIR,A 4 (2,2) EIR =
ED 4F LD TIIR,A 4 (2,2) IIR =
Flags ALTD 1/10
S|z L/V c F|R| SP D
Description

LD EIR,A: LoadstheExternd Interrupt Register, EIR, withthedatain A. The EIR isused to

specify the Most Significant Byte (M SB) of the External Interrupt address. The value loaded in

the EIR is concatenated with the appropriate External Interrupt address to form the 16-bit ISR
starting address.

LD IIR,A: Loadsthelnterna Interrupt Register, IR, withthedatain A. ThellRisusedto

specify the Most Significant Byte (MSB) of the Internal Periphera Interrupt address. The value

loaded in the IR is concatenated with the appropriate Internal Peripheral addressto form the 16-
bit ISR starting address for that peripheral.
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LD HL, (mn)

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

Opcode Instruction Clocks Operation

2A mn LD HL, (mn) 11 (2,2,2,1,2,2) L = (mn); H= (mn + 1)

DD E4 d LD HL, (HL+d) 11 (2,2,2,1,2,2) L = (HL + d); H= (HL + d + 1)
E4 d LD HL, (IX+d) 9 (2,2,1,2,2) L = (IX+d); H= (IX+d+ 1)
FD E4 d LD HL, (IY+d) 11 (2,2,2,1,2,2) L = (IY + d); H= (IY + d + 1)

Flags ALTD 1/0
s |z L/V c F|R| SP S
- - - - [ ] (]
Description

e LD HL, (mn) :
whose addressis mn plus 1.

Loads L with the data whose address is mn and loads the H with the data

e LD HL, (HL+d) : LoadsL with the datawhose addressisthe datain HL plus a displacement
d. Then loads H with the data whose addressis the datain HL plus a displacement d plus 1.

* LD HL, (IX+d): LoadsL withthe datawhose addressisthe datain IX plus adisplacement
d. Then loads H with the data whose addressisthe datain IX plus adisplacement d plus 1.

* LD HL, (IY+d): LoadsL withthe datawhose addressisthedatain Y plus adisplacement
d. Then loads H with the data whose addressisthe datain 1Y plus adisplacement d plus 1.
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LD HL, (SP+n)

Opcode Instruction Clocks Operation
C4 n LD HL, (SP+n) 9 (2,2,1,2,2) L = (SP + n); H= (SP + n + 1)
Flags ALTD 1/0
s |z L/Vv F|R| SP D
- - - [ J
Description

Loads L with the data whose addressis the datain SP plus a displacement d. Then loads H with the data

whose addressisthe datain SP plus a displacement d plus 1.
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LD HL, IX

LD HL,IY
Opcode Instruction Clocks Operation
DD 7¢C LD HL, IX 4 (2,2) HL = IX
FD 7C LD HL,IY 4 (2,2) HL = TIY
Flags ALTD 1/0
S|z L/vV c F|R| SP S| D
- - - - °
Description

e LD HL,IX: LoadsHL withthedatainIX.
e LD HL,IY: LoadsHL withthedatainly.
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LD IX, (mn)

Opcode Instruction Clocks Operation

DD 2A n m LD IX, (mn) 13* IX(1ow) = (mn); IX(nign) = (mn + 1)

*Clocking: 13 (2,2,2,2,1,2,2)

Flags ALTD 1/10

S| Z L/V C F| R | SP S| D

Description
Loadsthe low order byte of 1X with the datawhose address is mn. Then loads the high order byte of IX with
the data whose addressis mn plus 1.
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LD IX, (SP+n)

Opcode Instruction Clocks Operation

DD C4 n | LD IX, (SP+n) 11* | IX(1oy) = (SP + n); IX(nign = (SP + n + 1)

*Clocking: 11 (2,2,2,1,2,2)

Flags ALTD 1/0

S|z L/V Cc F| R | SP S| D

Description

Loads the low order byte of X with the datawhose addressis the datain the Stack Pointer, SP, plusadis-
placement n. Then loads the high order byte of 1X with the datawhose addressisthe datain the Stack Pointer

register plus adisplacement n plus 1.
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LD IX,HL
LD IX,mn
LD IY,HL
LD IY,mn
Opcode Instruction Clocks Operation
DD 7D LD IX,HL 4 (2,2) IX = HL
DD 21 n m LD IX,mn 8 (2,2,2,2) IX mn
FD 7D LD IY,HL 4 (2,2) IY = HL
FD 21 n m LD IY,mn 8 (2,2,2,2) 1Y mn
Flags ALTD 1/0
S| Z L/V C F | R SP D
Description
* LD IX,HL: Loads IX withthedatain HL.
e LD IX,mn: Loads IX withthe 16-bit constant mn.
e LD IY,HL: Loads IY withthedatainHL.
e LD IX,mn: Loads IY withthe 16-bit constant mn.
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LD IY, (mn)
Opcode Instruction Clocks Operation
FD 2A n m LD IY, (mn) 13* IY 1oy = (mn); IY (nigny = (mn + 1)
*Clocking: 13 (2,2,2,2,1,2,2)
Flags ALTD 1/0

S| 2 L/V Cc F | R SP S| D
Description
Loads the low order byte of 1Y with the data at the address mn and loads the high order byte of I'Y with the
data at the address mn+1.
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LD IY, (SP+n)

Opcode Instruction Clocks Operation
FD C4 n LD 1Y, (SP+n) 11+ IY (1ow) = (SP + n); IY¥(uigny = (SP + n + 1)
*Clocking: 11 (2,2,2,1,2,2)
Flags ALTD 1/10
s |z L/V c F|R| 8P S| D
Description

Loads the low order byte of 1Y with the data whose addressisthe datain the Stack Pointer register SP plusa

displacement n. Then loads the high order byte of 1Y with the data whose addressis the datain the Stack

Pointer register plus adisplacement n plus 1.
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LD r, (HL)
LD r, (IX+d)
ILD r, (IY+d)

Opcode Instruction Clocks Operation
— LD r, (HL) 5 (2,1,2) r = (HL)
7E LD A, (HL) 5 (2,1,2) A = (HL)
46 LD B, (HL) 5 (2,1,2) B = (HL)
4E LD C, (HL) 5 (2,1,2) C = (HL)
56 LD D, (HL) 5 (2,1,2) D = (HL)
5E LD E, (HL) 5 (2,1,2) E = (HL)
66 LD H, (HL) 5 (2,1,2) H = (HL)
6E LD L, (HL) 5 (2,1,2) L = (HL)
— LD r, (IX+d) | 9 (2,2,2,1,2) r = (IX + d)
DD 7E d LD A, (IX+d) 9 (2,2,2,1,2) A = (IX + d)
DD 46 d LD B, (IX+d) 9 (2,2,2,1,2) B = (IX + d)
DD 4E d LD C, (IX+d) 9 (2,2,2,1,2) C = (IX + d)
DD 56 d LD D, (IX+d) 9 (2,2,2,1,2) D = (IX + d)
DD 5E d LD E, (IX+d) 9 (2,2,2,1,2) E = (IX + d)
DD 66 d LD H, (IX+d) 9 (2,2,2,1,2) H = (IX + d)
DD 6E d LD L, (IX+d) 9 (2,2,2,1,2) L = (IX + d)
— LD r, (IY+d) | 9 (2,2,2,1,2) r = (IY + d)
FD 7E d LD A, (IY+d) 9 (2,2,2,1,2) A = (IY + d)
FD 46 d LD B, (IY+d) 9 (2,2,2,1,2) B = (IY + d)
FD 4E d LD C, (IY+d) 9 (2,2,2,1,2) C = (IY + d)
FD 56 d LD D, (IY+d) 9 (2,2,2,1,2) D = (IY + d)
FD 5E d LD E, (IY+d) 9 (2,2,2,1,2) E = (IY + d)
FD 66 d LD H, (IY+d) 9 (2,2,2,1,2) H = (IY + d)
FD 6E d LD L, (IY+d) 9 (2,2,2,1,2) L = (IY + d)
Flags ALTD 1/10
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 addressiis.

» thedatainHL, or
» thesum of thedatain IX and adisplacement d, or
* thesum of thedatain 1Y and a displacement d.
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LD r,n

Opcode Instruction Clocks Operation
- LD r,n 4 (2,2) r =n
3E n ID A,n 4 (2,2) A =n
06 n ID B,n 4 (2,2) B =n
OE n ID C,n 4 (2,2) C =n
16 n ID D,n 4 (2,2) D =mn
1E n ID E,n 4 (2,2) E =n
26 n ID H,n 4 (2,2) H=n
2E n ID L,n 4 (2,2) L = n

Flags ALTD 1/0
s |z L/vV 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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LD r,g

Opcode Instruction Clocks Operation

r,g | A B c D E H L ID r,g 2 r =g

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

B 47 40 41 42 43 44 45

C 4F 48 49 42 4B 4ac 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

Flags ALTD 1/0

s | z L/V c R | SP s | D

- - - - .
Description
Loadsr (any of theregisters A, B, C, D, E, H, or L) with the datain g (any of theregistersA, B, C, D, E, H,
orlL).
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LD SP,HL

LD SP,IX
LD SP,IY
Opcode Instruction Clocks Operation
Fo LD SP,HL SP HL
DD F9 LD SP, IX (2,2) SP IX
FD F9S LD SP,IY (2,2) SP IY
Flags ALTD 1/10
s |z L/V c F|R| SP D
Description

Loads SP with the datain (a) HL, (b) thedatain IX, or (c) thedatain I'Y. These are privileged instructions.
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LD XPC,A

Opcode Instruction Clocks Operation
ED 67 LD XPC,A 4 (2,2) XPC = A
Flags ALTD 1/10
S|z L/Vv c F|R| SP S| D
Description

Loads XPC with thedatain A. Thisinstruction is privileged.

86

Rabbit 2000/3000 Microprocessor



LDD

LDDR
LDT
LDIR
Opcode | Instruction Clocks Operation
ED AS8 LDD 10 (2,2,1,2,3) (DE) = (HL); BC = BC 1;
DE = DE - 1; HL = HL 1
ED BS LDDR 6 + 71 (2,2,1,(2,3,2)1i,1) repeat:
(DE) = (HL); BC = BC 1;
DE = DE - 1; HL = HL 1
until { BC == 0 }
ED A0 LDI 10 (2,2,1,2,3) (DE) = (HL); BC = BC 1;
DE = DE + 1; HL = HL 1
ED BO LDIR 6 + 71 (2,2,1,(2,3,2)1i,1) repeat:
(DE) = (HL); BC = BC 1;
DE = DE + 1; HL = HL 1
until { BC == 0 }
Flags ALTD 1/0
S|z L/V c F|R| SP S|D
- - [} - L]
Description

e LDD: Loadsthe memory location whose addressisin DE with the data at the addressin HL.
Then it decrementsthe datain BC, DE, and HL.

e LDDR: Whilethedatain BC doesnot equal 0 then the memory location whose addressisin DE
isloaded with the data at the addressin HL. Then it decrementsthedatain BC, DE, and HL. The
instruction then repeats until BC equals zero.

e LDI: Loadsthememory location whose addressisin DE with the data at the addressin HL.
Then thedatain BC is decremented and the datain DE and HL isincremented.

e LDIR: Whilethedatain BC doesnot equal 0 thenthe memory location whose addressisin DE
isloaded with the data at the addressin HL. Then the datain BC is decremented and the datain
DE and HL are incremented. The instruction then repeats until BC equals zero.

If any of these block move instructions are prefixed by 101 or IOE, the destination will bein the specified I/O
space. Add 1 clock for each iteration for the prefix if the prefix is1OI (interna 1/O). If the prefix isIOE, add 2
clocks plus the number of 1/O wait states enabled. The V flag is cleared when BC transitionsfrom 1 to O. If

theV flag isnot cleared another step is performed for the repeating versions of the instructions. Interrupts can
occur between different repeats, but not within an iteration equivalent to LDD or LDI. Return from the inter-

rupt isto the first byte of the instruction which isthe I/O prefix byteif there is one.
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Rabbit 3000A Instruction

LDDSR
LDISR
Opcode Instruction Clocks Operation
ED 98 LDDSR 6+71i (2,2,1, (DE) = (HL);
(2,3,2)1i,1) BC = BC - 1; HL = HL - 1;
repeat while BC != 0
ED 90 LDISR 6+71i (2,2,1, (DE) = (HL);
(2,3,2)1i,1) BC = BC; HL = HL + 1;
repeat while BC != 0
Flags ALTD 1/0
S|z L/Vv c F|R| SP S| D
- - [} L]
Description

e LDDSR: Whilethe datain BC does not equal 0, the memory location whose addressisin DE is
loaded with the data at the addressin HL. The datain BC and HL (but not DE) is then decre-
mented. Thisinstruction then repeats until BC equals zero. If thisinstruction is prefixed by 10l
or |OE, the destination will be in the specified I/O space.

e LDISR: Whilethedatain BC does not equal 0, the memory location whose addressisin DE is
loaded with the data at the addressin HL. Thedatain BC is then decremented and HL incre-
mented (the datain DE remains unchanged). Thisinstruction then repeats until BC equals zero.

If thisinstruction is prefixed by 101 or 10E, the destination will be in the specified I/O space.
Add 1 clock for each iteration for the prefix if the prefix is1Ol (internal 1/0). If the prefix isIOE, add 2 clocks
plus the number of 1/0 wait states enabled. The V flag is cleared when BC transitionsfrom 1 to O. If the V
flag is not cleared another step is performed for the repeating versions of theinstructions. Interrupts can occur
between different repeats, but not within an iteration. Return from the interrupt is to the first byte of the
instruction which isthe I/O prefix byte if there is one.

These instructions are implemented in the Rabbit 3000A.
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LDP (HL) ,HL
LDP (IX),HL
LDP (IY),HL

Opcode Instruction Clocks Operation

ED 64 LDP (HL),HL | 12 (2,2,2,3,3) (HL) = L; (HL + 1) = H.
(Addr[19:16] = A[3:0])
DD 64 LDP (IX),HL | 12 (2,2,2,3,3) (IX) = L; (IX + 1) = H.
(Addr[19:16] = A[3:0])
FD 64 LDP (IY),HL | 12 (2,2,2,3,3) (IY) = L; (IY + 1) = H.
(Addr[19:16] = A[3:0])

Flags ALTD 1/10

s |z L/V c F|R| SP S|D

Description

These instructions are used to 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 LDP
instructions bypass the MMU’ s address trand ation unit for direct accessto the 20-bit memory address space.

e LDP (HL),HL: Loadsthememory location whose 16 least significant bits of its 20-bit
address arethe datain HL withthe datain L, and then loadsthe following 20-bit address with the
datain H.

e LDP (IX),HL: Loadsthememory locationwhose 16 least significant bits of its 20-bit
address are the datain IX with the datain L, and then loads the following 20-bit address with the
datain H.

e LDP (IY),HL: Loadsthememory locationwhose 16 least significant bits of its 20-bit
address arethe datain 1Y with thedatain 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 page if 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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LDP (mn) ,HL
LDP (mn),IX
LDP (mn) ,IY

Opcode Instruction Clocks Operation
ED 65 n m LDP (mn) ,HL 15%* (mn) = L; (mn + 1) = H.
(Addr[19:16] = A[3:0])
DD 65 n m LDP (mn),IX 15% (mn) = IX(1oy i (mn + 1) = IX(pign)-
(Addr[19:16] = A[3:0])
FD 65 n m LDP (mn),IY 15% (mn) = IY (1o (mn + 1) = IY (niqn)-
(Addr[19:16] = A[3:0])
*Clocking: 15 (2,2,2,2,1,3,3)

Flags ALTD 1/10

S| Z L/V C F| R | SP S| D

Description

These instructions are used to 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 LDP
instructions bypass the MM U’ s address trand ation unit for direct access to the 20-bit memory address space.

e LDP (mn),HL: Loadsthememory location whose 16 least significant bits of its 20-bit
address are the 16-bit constant mn with the datain L, and then loads the following memory loca
tion with the datain H.

e LDP (mn),IX: Loadsthememory locationwhose 16 |east significant bits of its 20-bit
address are the 16-hit constant mn with the low order byte of X, and then loads the following
memory location with the high order byte of [X.

e LDP (mn),IY: Loadsthememory locationwhose 16 |east significant bits of 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 page if 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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LDP HL, (HL)
LDP HL, (IX)
LDP HL, (IY)

Opcode Instruction

Clocks

ED 6C LDP HL, (HL)

10 (2,2,2,2,2)

(HL) ;
Addr[19:16]

DD 6C LDP HL, (IX)

10 (2,2,2,2,2)

(IX) ;
Addr[19:16]

FD 6C LDP HL, (IY)

10 (2,2,2,2,2)

(IY) ;
Addr[19:16]

Flags

S| Z L/V

ALTD

110

D

Description

These instructions are used to 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 LDP
instructions bypass the MMU’ s address trand ation unit for direct accessto the 20-bit memory address space.

e LDP HL, (HL) : LoadsL withthe datawhose 16 least significant bits of its 20-bit address are
the datain HL, and then loads H with the data in the following 20-bit address.

e LDP HL, (IX): LoadsL withthedatawhose 16 |east significant bits of its 20-bit address are
thedatain I X, and then loads H with the data in the following 20-bit address.

e LDP HL, (IY): LoadsL withthedatawhose 16 |east significant bits of its 20-bit address are
thedatain 'Y, and then loads H with the data in the following 20-bit address.
Note that the L DP 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 page if 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 Ox(n+1),0x0000 as you might expect.

Therefore, do not use LDP at any physical address ending in OxFFFF.
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LDP HL, (mn)
LDP IX, (mn)
LDP IY, (mn)

Opcode Instruction Clocks Operation
ED 6D n m LDP HL, (mn) 13* L = (mn); H= (mn + 1).
(Addr[19:16] = A[3:0])
DD 6D n m LDP IX, (mn) 13~* IX(1ow) = (mn); IX(nign) = (mn + 1).
(Addr[19:16] = A[3:01)
FD 6D n m LDP IY, (mn) 13+ IY 10wy = (mn); IY (nign) = (mn + 1).
(Addr[19:16] = A[3:01)
*Clocking: 13 (2,2,2,2,1,2,2)
Flags ALTD 1/10
S| 2z L/V Cc F| R | SP S| D
Description

These instructions are used to 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 LDP
instructions bypass the MM U’ s address trand ation unit for direct access to the 20-bit memory address space.

e LDP HL, (mn) :

Loads L with the data whose 16 least significant bits of its 20-bit address are

the 16-bit constant mn, and then loads H with the datain the following 20-bit address.

e ILDP IX, (mn):

Loads the low order byte of 1X 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.
e LDP IY, (mn):

Loadsthe low order byte of '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-hit 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 page if 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 Ox(n+1)0x0000 as you might expect.

Therefore, do not use LDP at any physical address ending in OxFFFF.
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LJP x,mn

Opcode Instruction Clocks Operation
C7 nmx LJP x,mn 10 (2,2,2,2,2) XPC = x; PC = mn
Flags ALTD 1/0
S|z L/vV c F|R| SP S| D
Description

Thisingtruction issimilar tothe JP mn instruction in that it transfers program execution to the memory loca
tion specified by the 16-bit address, mn. L.JP is specia in that it dlows ajump to be made to a computed
addressin XMEM. Note that the value of XPC and consequently the address space defined by the XPC is
dynamically changed with the L.JP instructions.

The ingtruction loads the X PC with the 8-bit constant x. Then loads PC with the 16-bit constant mn, which
must be in the range EOOO—FFF.

Thisinstruction recognizes labels when used in the Dynamic C assembler.
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LRET

Opcode | Instruction Clocks Operation

ED 45 LRET 13 (2,2,1,2,2,2,2) PC1ow) = (SP);
Pc(high) = (SP+1) H
XPC = (SP + 2);
SP = SP + 3

Flags ALTD 1/10
S|z L/Vv c F|R| SP S|D
Description

The LRET transfers execution from a subroutine to the calling program by popping PC and the XPC off of
the stack, in order to return from an LCALL operation.

First, the low order byte of PC isloaded with the datawhose addressisin SP. Next, the high order byte of PC
isloaded with the data whose addressis one plus the datain SP and X PC is loaded with the data whose
addressistwo plusthe datain SP. Finally the valuein SPisincremented by 3.
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Rabbit 3000A Instruction

LSDR
LSIR
LSDDR
LSIDR
Opcode Instruction Clocks Operation
ED F8 LSDR 6+71 (DE) = (HL); BC = BC-1;
(2,2,1,(2,3,2)1,1) DE = DE-1; HL = HL-1;
repeat while BC != 0
ED FO LSIR 6+71 (DE) = (HL); BC = BC-1;
(2,2,1,(2,3,2)1,1) DE = DE+1; HL = HL+1;
repeat while BC != 0
ED D8 LSDDR 6+71 (DE) = (HL);
(2,2,1,(2,3,2)1,1) BC = BC-1; DE = DE-1;
repeat while BC != 0
ED DO LSIDR 6+71 (DE) = (HL);
(2,2,1,(2,3,2)1,1) BC = BC-1; DE = DE+1;
repeat while BC != 0
Flags ALTD 1/0
S|z L/Vv c F|R| SP S| D
- - ° - L]
Description

* LSDR: Whilethe datain BC does not equal 0, the memory location whose addressisin DE is
|oaded with the data at the addressin HL. The datain BC, DE, and HL isthen decremented.
Thisinstruction then repeats until BC equals zero. If thisinstruction is prefixed by 101 or IOE,

the source will bein the specified 1/0 space.

e LSIR: Whilethedatain BC does not equal 0, the memory location whose addressisin DE is
|oaded with the data at the addressin HL. The datain BC is then decremented, and the datain
DE and HL isincremented. Thisinstruction then repeats until BC equals zero. If thisinstruction

is prefixed by 101 or 10E, the source will be in the specified 1/0 space.

* LSDDR: Whilethe datain BC does not equal 0, the memory location whose addressisin DE is
loaded with the data at the addressin HL. The datain BC and DE (but not HL) is then decre-
mented. Thisinstruction then repeats until BC equals zero. If thisinstruction is prefixed by 10l

or IOE, the source will be in the specified I/O space.

e LSIDR: Whilethedatain BC does not equal 0, the memory location whose addressisin DE is
loaded with the datata the addressin HL. The datain BC isthen decremented and DE incre-
mented (the datain HL remains unchanged). Thisinstruction then repeats until BC equals zero.

If thisinstruction is prefixed by 101 or 10E, the source will bein the specified 1/0 space.

Add 1 clock for each iteration for the prefix if the prefix is1Ol (internal 1/0). If the prefix is1OE, add 2 clocks

plus the number of 1/0 wait states enabled. The V flag is cleared when BC transitionsfrom 1 to O. If the V

flag is not cleared another step is performed for the repeating versions of theinstructions. Interrupts can occur

between different repeats, but not within an iteration. Return from the interrupt is to the first byte of the
instruction which isthe I/O prefix byteif there is one. These instructions are implemented for the Rabbit

3000A.
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MUL

Opcode Instruction Clocks Operation
F7 MUL 12 (2,10) HL:BC = BC e DE
Flags ALTD 1/10
S|z L/Vv c F|R| SP S| D
Description

A signed multiplication operation is performed on the contents of the 16-bit binary integers contained in the
BC and DE registers. The signed 32-bit result is placed 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 000lh

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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NEG

Opcode Instruction Clocks Operation
ED 44 NEG 4 (2,2) A =0 - A
Flags ALTD 1/0
s |z L/vV c F|R| SP S|D
] ] AVA ° ] ]
Description

Subtracts the value of the datain A from zero and stores the result in A.
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NOP

Opcode Instruction Clocks Operation
00 NOP No operation
Flags ALTD 1/10
S|z L/Vv c F|R| SP D
Description

No operation is performed during this cycle.
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OR (HL)

OR (IX+d)
OR (IY+d)
Opcode Instruction Clocks Operation
B6 OR (HL) 5 (2,1,2) = A | (HL)
DD Bé6 d OR (IX+d) 9 (2,2,2,1,2) = A | (IX+d)
FD B6 d OR (IY+d) 9 (2,2,2,1,2) = A | (IY+d)
Flags ALTD 1/10
S|z L/V c F|R| SP D
] ] L 0 ] ]
Description

Performs alogical OR operation between the bytein A and the byte whose addressis (a) in HL, (b) the sum
of thedatain IX and a displacement d, or (c) the sum of thedatain 'Y and a displacement d.

The relative bits of each byte are compared (i.e., the bit 1 of both bytes are compared, the bit 2 of both bytes

are compared, etc.) and the associated bit in the result byteis set if either of the compared bitsis set. The

result isstored in A.

Example

If the bytein A is0100 1100 and the byte in the memory location pointed to by HL is 1110 0101, the opera-

tion:

OR (HL)

would result in A containing 1110 1101.
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OR HL, DE

Opcode Instruction Clocks Operation
EC OR HL, DE 2 HL = HL | DE
Flags ALTD 1/10
S|z L/V c F|R| SP S|D
] ] L 0 ] ]
Description

Performs alogical OR between thedatain HL and the datain DE. The relative bits of each byte are compared
(i.e., the bit 1 of both bytes are compared, the bit 2 of both bytes are compared, etc.) and the associated bit in
theresult byteis set if either of the compared bitsis set. Theresult is stored in HL.
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OR IX,DE

OR IY,DE
Opcode Instruction Clocks Operation
DD EC OR IX,DE 4 (2,2) IX = IX | DE
FD EC OR IY,DE 4 (2,2) 1Yy = IY | DE
Flags ALTD 1/10
S|z L/V c F|R| SP S| D
. . L 0 .
Description

* OR IX,DE: Peformsalogical OR operation betweenthedatain|X andthedatain DE. The
result is stored in 1 X

* OR IY,DE: Performsalogical OR operation betweenthedatainlY andthedatain DE. The
resultisstored in I'Y

The relative bits of each byte are compared (i.e., the bit 1 of both bytes are compared, the bit 2 of both bytes
are compared, etc.) and the associated bit in the result byteis set if either of the compared bitsis set.
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OR n
OR r
Opcode Instruction Clocks Operation
F6 n OR n 4 (2,2) A=A | n
— OR r 2 A=2a|r
B7 OR A 2 A=A | A
BO OR B 2 A=A | B
Bl OR C 2 A=A C
B2 OR D 2 A=A |D
B3 OR E 2 A=A | E
B4 OR H 2 A=A | H
B5 OR L 2 A=A L
Flags ALTD 1/0

S|z L/V Cc F| R | SP D
° ° L 0 ° °

Description

OR n: Performsalogical OR operation between the bytein A and the 8-bit constant n.
OR r: Performsalogical OR operation between the bytein A and the byteinr (any of the reg-

istersA,B,C,D, E, H, orL).

The relative bits of each byte are compared (i.e., bit 1 of both bytes are compared, bit 2 of both bytes are com-
pared, etc.) and the associated bit in the result byteis set if either of the compared bitsis set. Theresultis
storedin A.
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POP IP

POP IX
POP IY
Opcode | Instruction Clocks Operation
ED 7E POP IP 7 (2,2,1,2) IP = (SP); SP = SP + 1
DD E1 | POP IX 9 (2,2,1,2,2) IX(1ow) = (SP); IX(nign) = (SP + 1);
SP = SP + 2
FD E1 | POP IY 9 (2,2,1,2,2) IY (1ow) = (SP)i IY¥ (nign) = (SP + 1);
SP = SP + 2
Flags ALTD 1/10
s |z L/V c F|R| SP S|D
Description

e POP IP: Loadsthelnterrupt Priority Register, IP, with the data at the memory locationin the

Stack Pointer, SP, and then increments the datain SP. Thisisa privileged instruction.

e POP IX: Loadsthelow order byteof 1X with the dataat the memory addressin the Stack
Pointer, SP, then loads the high order byte of 1 X with the data at the addressimmediately follow-

ing the one held in SP. SP is then incremented twice.

e POP IY: Loadsthelow order byteof 1Y with the dataat the memory addressin the Stack
Pointer, SP, then loads the high order byte of 1Y with the data at the memory address immedi-

ately following the one held in SP. SPis then incremented twice.
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Rabbit 3000A Instruction

POP SU
Opcode | Instruction Clocks Operation
ED 6E POP SU 9 (2,2,2,3) SU = (SP); SP = SP + 1
Flags ALTD 1/0
s |z L/Vv c R | SP S| D
Description

L oads the System/User Mode Register SU with the data at the memory location in SP, then increments the

datain SP.

Thisingtruction is privileged and isimplemented in the Rabbit 3000A.
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POP zz

Opcode | Instruction Clocks Operation
o POP zz 7 (2,1,2,2) ZZ(1oy) = (SP); ZZ(nign) = (SP + 1);
SP = SP + 2

F1 POP AF 7 (2,1,2,2) F = (SP); A = (SP + 1); SP = SP + 2

Cl POP BC 7 (2,1,2,2) C = (SP); B = (SP + 1); SP = SP + 2

D1 POP DE 7 (2,1,2,2) E = (SP); D= (SP + 1); SP = SP + 2

E1l POP HL 7 (2,1,2,2) L = (SP); H = (SP + 1); SP = SP + 2
Flags ALTD 1/10

s |z L/V c F|R| 8P S| D

- - - - °

Description

Loadsthe low order byte of the 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 addressimmediately following the one held
in SP. SPisthen incremented twice.
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PUSH IP

PUSH IX
PUSH IY
Opcode | Instruction Clocks Operation
ED 76 PUSH IP 9 (2,2,2,3) (SP - 1) = IP; SP = SP - 1
DD E5 | PUSH IX 12 (2,2,2,3,3) | (SP - 1) = IX(hign)i (SP - 2) = IX (104 ;
SP = SP - 2
FD E5 | PUSH IY 12 (2,2,2,3,3) | (SP - 1) = IY¥(higni (SP - 2) = IY¥ (15
SP = SP - 2
Flags ALTD 1/10
S|z L/V c F|R| SP S| D
Description

e PUSH IP: Loadsthelocationin memory whose addressis 1 lessthat thedataheldinthe
Stack Pointer, SP, with the datain the Interrupt Priority Register IP. Then decrements SP.

e PUSH IX: Loadsthememory location with the address 1 lessthan the datain the Stack
Pointer, SP, with the high order byte of the datain | X, and loads the memory location with the
address two less than the data in SP with the low order byte of the datain IX. Then SPis decre-

mented twice.

e PUSH IY: Loadsthememory location with the address 1 lessthan the datain the Stack
Pointer, SP, with the high order byte of the datain 'Y, and loads the memory location with the
address two less than the datain SP with the low order byte of the datain 1'Y. Then SPis decre-

mented twice.
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Rabbit 3000A Instruction

PUSH SU
Opcode | Instruction Clocks Operation
ED 66 PUSH SU 9 (2,2,2,3) (SP - 1) = SU; SP = SP - 1
Flags ALTD 1/0
s |z L/vV c F|R| SP S| D
Description

L oads the location in memory whose address is 1 less than the data held in SP with the data in the System/
User Mode Register (SU) then decrements SP.

Thisingtruction is privileged and isimplemented in the Rabbit 3000A.
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PUSH zz

Opcode | Instruction Clocks Operation
o PUSH zz 10 (2,2,3,3) (8P - 1) = zz(niqn)i (SP - 2) = 2Z(14);
SP = SP - 2

F5 PUSH AF 10 (2,2,3,3) (SP - 1) = A; (8P - 2) = F; SP = 8P - 2

Cs PUSH BC 10 (2,2,3,3) (SP - 1) = B; (SP - 2) = C; SP = SP - 2

D5 PUSH DE 10 (2,2,3,3) (SP - 1) = D; (SP - 2) = E; SP = 8P - 2

E5 PUSH HL 10 (2,2,3,3) (SP - 1) = H; (SP - 2) = L; SP = 8P - 2
Flags ALTD 1/0

S|z L/V c F|R| SP S| D

Description

L oads the memory location with the address 1 lessthan the datain the SP with the high order byte of the data
inzz (any of AF, BC, DE, or HL), and loads the memory location with the address two less than the datain
SP with the low order byte of the datain zz. Then SPis decremented twice.
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Rabbit 3000A Instruction

RDMODE
Opcode | Instruction Clocks Operation
ED 7F RDMODE 4 (2,2) CF = SU[0]
Flags ALTD 1/0
S|z L/vV c F|R| SP S| D
Description

The RDMODE ingtruction sets the C flag to the value of hit 0 of the System/User Mode Register (SU).

Thisingtruction isimplemented in the Rabbit 3000A.
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RES b, (HL)

Opcode Instruction Clocks Operation
—_ RES b, (HL) 10* (HL) = (HL) & ~bit b
CB 86 RES bit 0, (HL) 10* (HL) = (HL) & ~bit 0
CB 8E RES bit 1, (HL) 10* (HL) = (HL) & ~bit 1
CB 96 RES bit 2, (HL) 10* (HL) = (HL) & ~bit 2
CB 9E RES bit 3, (HL) 10* (HL) = (HL) & ~bit 3
CB A6 RES bit 4, (HL) 10* (HL) = (HL) & ~bit 4
CB AE RES bit 5, (HL) 10* (HL) = (HL) & ~bit 5
CB B6 RES bit 6, (HL) 10%* (HL) = (HL) & ~bit 6
CB BE RES bit 7, (HL) 10%* (HL) = (HL) & ~bit 7
—_ RES b, (IX+d) 13** (IX + d) = (IX + d) & ~bit
DD CB d 86 RES bit 0, (IX+d) 13** (IX + d) = (IX + d) & ~bit 0
DD CB d 8E RES bit 1, (IX+d) 13** (IX + d) = (IX + d) & ~bit 1
DD CB d 96 RES bit 2, (IX+d) 13** (IX + d) = (IX + d) & ~bit 2
DD CB d 9E RES bit 3, (IX+d) 13** (IX + d) = (IX + d) & ~bit 3
DD CB d A6 RES bit 4, (IX+d) 13** (IX + d) = (IX + d) & ~bit 4
DD CB d AE RES bit 5, (IX+d) 13** (IX + d) = (IX + d) & ~bit 5
DD CB d Bé6 RES bit 6, (IX+d) 13** (IX + d) = (IX + d) & ~bit 6
DD CB d BE RES bit 7, (IX+d) 13** (IX + d) = (IX + d) & ~bit 7
—_ RES b, (IY+d) 13%** (IY + d) = (IY + d) & ~bit
FD CB d 86 RES bit 0, (IY+d) 13** (IY + d) = (IY + d) & ~bit 0
FD CB d 8E RES bit 1, (IY+d) 13** (IY + d) = (IY + d) & ~bit 1
FD CB d 96 RES bit 2, (IY+d) 13** (IY + d) = (IY + d) & ~bit 2
FD CB d 9E RES bit 3, (IY+d) 13** (IY + d) = (IY + d) & ~bit 3
FD CB d A6 RES bit 4, (IY+d) 13** (IY + d) = (IY + d) & ~bit 4
FD CB d AE RES bit 5, (IY+d) 13** (IY + d) = (IY + d) & ~bit 5
FD CB d B6 RES bit 6, (IY+d) 13** (IY + d) = (IY + d) & ~bit 6
FD CB d BE RES bit 7, (IY+d) 13** (IY + d) = (IY + d) & ~bit 7
Clocking: *10 (2,2,1,2,3) **13 (2,2,2,2,2,3)

Flags ALTD 1/10
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 the data whose addressis:

e hddinHL, or
» thesum of thedatain IX and adisplacement d, or
e thesum of thedatain 1Y and adisplacement d.

The bit isreset by performing alogical AND between the selected bit and its complement.
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RES b, r

Opcode Instruction Clocks Operation

b, r A B c D E H L RES b, r 4 (2,2) r =
r & ~bit
CB(0) 87 80 81 82 83 84 85
CB(1) 8F 88 89 8A 8B 8C 8D
CB(2) 97 90 91 92 93 94 95
CB(3) oF 98 99 9A 9B 9C 9D
CB(4) A7 A0 Al A2 A3 A4 A5
CB(5) AF A8 A9 AA AB AC AD
CB(6) B7 BO Bl B2 B3 B4 B5
CB(7) BF B8 B9 BA BB BC BD
Flags ALTD 1/0
s |z L/V c F|R| SP s|D
- - - - o
Description

Resetshit b (any of the bits0, 1, 2, 3,4, 5, 6, or 7) of thedataheld inr (any of theregister A, B,C,D, E, H, or

L).

The bit isreset by performing alogical AND between the selected bit and its complement.

Instruction Reference Manual

111



RET

Opcode | Instruction Clocks Operation
c9 RET 8 (2,1,2,2,1) PC(1ow) = (SP); PCipign) = (SP + 1);
SP = SP + 2
Flags ALTD 1/0
S|z L/V c R | SP S| D
Description

RET transfers execution from a subroutine to the program that called it. First it loadsthe low order byte of PC
with the data at the memory address in SP then |oads the high order byte of PC with the data at the memory
address immediately following the one held in SP. The datain SP isthen incremented twice.
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RET f

Opcode | Instruction Operation
— RET f If {£f} PC(1oy) = (SP); PChigny = (SP + 1); SP = SP + 2
co RET NZ If {NZ} PCiow = (SP); PCinign) = (SP + 1); SP = SP + 2
cs RET 2 If {Z} PC(1oy) = (SP); PCiign) = (SP + 1); SP = SP + 2
DO RET NC If {NC} PC14y = (SP); PCinign = (SP + 1); SP = SP + 2
D8 RET C
If {c} pC = (SP); PC; = (SP + 1); SP = SP + 2
EO RET L7 { } (low) ( ) (high) ( )
58 RET 1O If {LZ} PCliow = (SP); PCinign) = (SP + 1); SP = SP + 2
FO RET P If {LO} PCiow = (SP); PCinign) = (SP + 1); SP = SP + 2
F8 RET M If {P} PCliow = (SP); PCnign) = (SP + 1); SP = SP + 2
If {M} PC(1oy) = (SP); PCnign) = (SP + 1); SP = SP + 2
Clocking: 2; 8 (2,1,2,2,1)
Flags ALTD 1/0
S| 2z L/V Cc R SP S| D
Description

If the condition f isfal se, then the instruction isignored. If the condition f istrue, then theinstruction loadsthe
low order byte of PC with the data at the memory addressin SP then loads the high order byte of PC with the
data at the memory address immediately following the one held in SP and the datain SP isthen incremented

twice.

The condition f is one of the following:

- NZ
. Z

- NC

- C

. LZINV
. LON
- P
M

Z flag not set

Z flag set

C flag not set
Cflag set

L/V flagisnot set
L/V flagisset
Sflag not set
Sflag set.

Instruction Reference Manual

113



RETI

Opcode Instruction Clocks Operation
ED 4D RETT 12 (2,2,1,2,2,2,1) IP = (SP); PCliow) = (SP+1) ;
PCnign) = (SP + 2); SP = SP + 3
Flags ALTD 1/0
5|2 L/V c F|R| SP s|D
Description

Loads the Interrupt Priority register (IP) with the datawhose addressisin SP. Then loads the low order byte
of PC with the datawhose addressis 1 higher than the datain SP and loads the high order byte of PC with the
datawhose addressistwo higher than the datain SP. The datain SP isthen incremented threetimes. Thisisa
privileged instruction.

114

Rabbit 2000/3000 Microprocessor



RL (HL)

RL (IX+d)
RL (IY+d)

Opcode Instruction Clocks Operation
CB 16 RL (HL) 10 (2,2,1,2,3) {cF, (HL) } = {(HL),CF}

DD CB d 16 | RL (IX+d) |13 (2,2,2,2,2,3) {cF, (1X + d)} = {(IX + d),CF}

FD CB d 16 |RL (IY+d) |13 (2,2,2,2,2,3) {cF, (1Y + &)} = {(1IY + d),CF}

Flags ALTD 1/10

S|z L/V Cc F| R | SP S| D

Description
Rotates to the left with the C flag the data whose addressiis.

» thedatainHL, or
» thesum of thedatain IX and adisplacement d, or
* thesum of thedatain 1Y and a displacement d.

Bits 0 through 6 move to the next highest-order bit position (bit O movesto bit 1, etc.) while the C flag moves
to bit 0 and bit 7 movesto the C flag. See Figure 1 below.

Figure 1: The bit logic of the RL instruction.

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.

Instruction Reference Manual 115



RL DE

Opcode Instruction Clocks Operation
F3 RL DE 2 {cF,DE} = {DE,CF}
Flags ALTD 1/10
S|z L/vV c F|R| SP S| D
] ] L ° ] ]
Description

Rotates to the left with the C flag the contents of register DE. Each bit in the register moves to the next high-
est-order bit position (bit 0 movesto hit 1, etc.) while the C flag movesto bit 0 and bit 15 movesto the C flag.

Seefigure below.
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RL r

Opcode Instruction Clocks Operation
— RL r 4 (2,2) {cF,r} = {r,cF}
CB 17 RL A 4 (2,2) {cF,p} = {a,CF}
CB 10 RL B 4 (2,2) {cF,B} = {B,CF}
CB 11 RL C 4 (2,2) {cF,c} = {c,cF}
CB 12 RL D 4 (2,2) {cFr,D} = {D,CF}
CB 13 RL E 4 (2,2) {cFr,E} = {E,CF}
CB 14 RL H 4 (2,2) {cF,H} = {H,CF}
CB 15 RL L 4 (2,2) {cFr,L} = {L,CF}

Flags ALTD 1/0
S|z L/V Cc F| R | SP S| D
] ] L ° ] ]
Description

Rotates to the left with the C flag the contents of r (any of theregister A, B, C, D, E, H, or L). 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 1 on page 115.
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RLA

Opcode Instruction Clocks Operation
17 RLA {cF,p} = {a,CF}
Flags ALTD 1/10
S|z L/vV 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 movesto the next highest-order bit
position (bit 0 movesto hit 1, etc.) while the C flag movesto bit 0 and bit 7 movesto the C flag. See Figure 1

on page 115.
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RLC (HL)
RLC (IX+d)
RLC (IY+d)

Opcode Instruction Clk Operation
CB 06 RLC (HL) Lo (HL) = {(HL) [6,0], (HL) [7]};
CF = (HL) [7]
DD CB d 06 | RLC (IX+d) | ,,, | (IX + @ = {(IX + d)[6,0], (IX + d) [7]};
CF = (IX+d) [7]
FD CB d 06 | RLC (IV+d) | .., [ (IY + d = {(IY + d@) [6,0],(IY + @) [7]};
CF = (IY + d) [7]
Clk: Clocking: *10 (2,2,1,2,3) **13 (2,2,2,2,2,3)
Flags ALTD 1/10
S Z L/V C F | R SP S| D
] ] L ° ] ] ]
Description

Rotatesto the left the data whose addressis:

» thedatainHL, or

* thesum of thedatain IX and adisplacement d, or

* thesum of thedatain 1Y and a displacement d.
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 below.

Figure 3: The bit logic of the RLC instruction.

Example
If HL contains 0x4545, the bytein 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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RLC r

Opcode Instruction Clocks Operation

— RLC r 4 (2,2) r = {r[6,0]1,r[7]1}; CF = r[7]

CB 07 RLC A 4 (2,2) A = {a[6,0],A[7)}; CF = A[7]

CB 00 RLC B 4 (2,2) B = {BI6, o] B[7]1}; CF = BI[7]

CB 01 RLC C 4 (2,2) c = {cle,0]1,C[7]1}; CF = CI[7]

CB 02 RLC D 4 (2,2) D = {D[6,0],D[7]}; CF = DI[7]

CB 03 RLC E 4 (2,2) E = {E[6,0],E[7]}; CF = E[7]

CB 04 RLC H 4 (2,2) H = {H[6,0],H[7]}; CF = HI[7]

CB 05 RLC L 4 (2,2) L = {L[6,0],L[7]}; CF = L[7]
Flags ALTD 1/10

S|z L/V Cc F| R | SP S| D

] ] L ° ] ]

Description

Rotates to the left the datain r (any of theregister A, B, C, D, E, H, or L). Each bit in the register movesto
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 3 on page 119.

120 Rabbit 2000/3000 Microprocessor



RLCA

Opcode Instruction Clocks Operation
07 RLCA A = {A[6,0],A[7]}; CF = A[7]
Flags ALTD 1/0
s |z L/V c F|R| SP D
- - - [ ] [ J [ J
Description

Rotatesto the left the datain A. Each bit in the register moves to the next highest-order bit position (bit O

movesto bit 1, etc.) while bit 7 moves to both bit 0 and the C flag. See Figure 3 on page 119.
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RR (HL)

RR (IX+d)
RR (IY+d)
Opcode Instruction Clocks Operation
CB 1E RR (HL) 10 (2,2,1,2,3) {(#L),cFr} = {CF, (HL)}
DD CB d 1E | RR (IX+d) 13 (2,2,2,2,2,3) {(zx+d) ,cF} = {CF, (I1X+d)}
FD CB d 1E | RR (IY+d) 13 (2,2,2,2,2,3) {(zy+d),cF} = {CF, (1Y+d)}
Flags ALTD 1/10
s |z L/V c F|R| SP S| D
] ] L ° ] ] ]
Description

Rotates to the right with the C flag the data whose addressiis.

e thedaainHL, or
* thesum of thedatain IX and adisplacement d, or
* thesum of thedatain 1Y and a displacement d.

Bit 0 movesto the C flag, bits 1 through 7 move to the next lowest-order bit position, and the C flag movesto
bit 7. See figure below.

>| 7 >0 | ........ >| CF |

Figure 4: The bit logic for the RR instruction.
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RR DE

RR HL
Opcode Instruction Clocks Operation
FB RR DE {DE,CF} = {CF,DE}
FC RR HL {HL,CcF} = {CF,HL}
Flags ALTD 1/10
s |z L/V c F|R| 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 moveto
the next lowest-order bit position, and the C flag movesto bit 15 (see figure below).

Figure 5: The bit logic for the RR instruction.
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RR IX

RR IY
Opcode Instruction Clocks Operation
DD FC RR IX (2,2) {1x,cFr} = {cF,1x}
FD FC RR IY (2,2) {1v,CcF} = {cCF, 1Y}
Flags ALTD 1/0
s |z L/V c F|R| SP D
° ° L ° °
Description

Rotatesto the right with the C flag the datain I1X or Y. Bit 0 movesto the C flag, bits 1 through 15 move to
the next lowest-order bit position, and the C flag movesto hit 15. See Figure 5 on page 123.
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RR r

Opcode Instruction Clocks Operation

— RR r 4 (2,2) {zr,cr} = {cF,r}

CB 1F RR A 4 (2,2) {an,cr} = {CF,Aa}

CB 18 RR B 4 (2,2) {B,CcF} = {CF,B}

CB 19 RR C 4 (2,2) {c,cr} = {cF,cC}

CB 1A RR D 4 (2,2) {D,cFr} = {cF,D}

CB 1B RR E 4 (2,2) {E,CcF} = {CF,E}

CB 1C RR H 4 (2,2) {#,cr} = {cF,H}

CB 1D RR L 4 (2,2) {L,cr} = {cF,L}
Flags ALTD 1/0

S|z L/V Cc F| R | SP S| D

] ] L ° ] ]

Description

Rotates to the right with the C flag the datain register r (any of theregistersA, B, C, D, E, H, or L). Bit 0
movesto the C flag, bits 1 through 7 move to the next lowest-order bit position, and the C flag movesto hit 7.
See Figure 4 on page 122.
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RRA

Opcode Instruction Clocks Operation
1F RRA {an,cr} = {CF,A}
Flags ALTD 1/10
S|z L/vV c F|R| SP 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 4 on page 122.
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RRC (HL)

RRC (IX+d)
RRC (IY+d)
Opcode Instruction Clocks Operation
CB OE RRC (HL) 10 (2,2,1,2,3) (HL) = {(HL) [0], (HL) [7,11};
CF = (HL) [0]
DD CB d OE | RRC (IX+d) 13 (2,2,2,2,2,3) (IX + d) = {(IX + d) [0],
(IX + d)[7,11};
CF = (IX + d)[0]
FD CB d OE | RRC (IY+d) 13 (2,2,2,2,2,3) (IY + d) = {(IY¥y + d) [0],
(IY + d) [7,11};
CF = (IY + d)[0]
Flags ALTD 1/10
s |z L/V c F|R| SP S| D
] ] L ° ] ] ]
Description

Rotates to the right the data whose address is:

» thedatainHL, or
» thesum of thedatain IX and adisplacement d, or
* thesum of thedatain 1Y and adisplacement d.

Each bit in the register moves to the next lowest-order bit position (bit 7 movesto bit 6, etc.) while bit 0
moves to both bit 7 and the C flag. See figure below.

Figure 6: The bit logic of the RRC instruction.
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RRC r

Opcode Instruction Clocks Operation

— RRC r 4 (2,2) r = {r[0],r[7,11}; CF = r[0]

CB OF RRC A 4 (2,2) A = {A[0],A[7,1]1}; CF = A[0]

CB 08 RRC B 4 (2,2) B = {B[0],B[7,1]1}; CF = B[O]

CB 09 RRC C 4 (2,2) c = {c[ol,cl7,11}; CF = cC[o0]

CB 0A RRC D 4 (2,2) D = {D[0],D[7,1]1}; CF = DI[0O]

CB 0B RRC E 4 (2,2) E = {E[0],E[7,1]}; CF = E[0]

CB 0C RRC H 4 (2,2) H = {"H[0],H[7,1]}; CF = HI[O0]

CB 0D RRC L 4 (2,2) L = {L[o]l,L[7,1]1}; CF = L[0O]
Flags ALTD 1/10

S| 2 L/V Cc F | R SP S| D

] ] L ° ] ]

Description

Rotatesto theright thedatain r (any of theregisters A, B, C, D, E, H, or L). Each bit in the register 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 6 on page 127.
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RRCA

Opcode Instruction Clocks Operation
OF RRCA A = {A[0],A[7,1]1}; CF = A[0]
Flags ALTD 1/0
s |z L/V F|R| SP D
- - - [ J [ J
Description

Rotatesto theright the datain A. Each bit in the register moves to the next lowest-order bit position (bit 7

movesto bit 6, etc.) while bit 0 moves to both bit 7 and the C flag. See Figure 6 on page 127.
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RST v

Opcode | Instruction Clocks Operation
— RST v 8 (2,2,2,2) (8P - 1) = PC(nign)i (SP - 2) = PCioy;
SP = SP - 2; PC Restart Address
D7 RST 10 8 (2,2,2,2) | {1IR, 0x20}
DF RST 18 8 (2,2,2,2) | {1IR, 0x30}
E7 RST 20 8 (2,2,2,2) | {IIR, 0x40}
EF RST 28 8 (2,2,2,2) | {IIR, 0x50}
FF RST 38 8 (2,2,2,2) | {1IR, 0x70}
Flags ALTD 1/0
S| Z L/V Cc F | R SP S| D
Description

Pushes the current Program Counter, PC, onto the stack and then resets the PC to the interrupt vector address
represented by TIR: v, where IIR isthe address of the interrupt table and v is the offset into the table. The
address of the vector table can beread and set by theinstructionsLD A,IIRand LD IIR,A respectively, where
A isthe upper nibble of the 16 bit vector table address. The vector table is aways on a 100h boundary.

The push is accomplished by first loading the high-order byte of the PC into the memory location with the
address 1 less than the number in the Stack Pointer, SP. Then the low-order byte of the PC isloaded into the
memory location with the address two |ess than the number in SP. The value in SPisthen decremented twice.

The PC isreset by loading it with the address to reset to v (any of the addresses 0020, 0030, 0040, 0050, or

0070).
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SBC A, (HL)

SBC (IX+d)
SBC (IY+d)
Opcode Instruction Clocks Operation
SE SBC A, (HL) 5 (2,1,2) = A - (HL) - CF
DD 9E d SBC (IX+d) 9 (2,2,2,1,2) = A - (IX + d) - CF
FD 9E d SBC (IY+d) 9 (2,2,2,1,2) = A - (IY + d) - CF
Flags ALTD 1/10
s |z L/vV c F|R| SP D
] ] AVA ° ] ]
Description

Subtracts the C flag and the data whose addressiis.

e thedatain HL, or

» thesum of thedatain IX and adisplacement d, or

* thesum of thedatain 1Y and adisplacement d
fromthedatain A. Theresult isstoredin 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 fromit.

» TheCflagisunchaged if A isequal to the data being subracted from it.
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SBC A, n

SBC A, r
Opcode Instruction Clocks Operation
DE n SBC A, n 4 (2,2) A A - n - CF
—_ SBC A, r 2 A A - r - CF
9F SBC A,A 2 A A - A - CF
98 SBC A,B 2 A A - B - CF
99 SBC A,C 2 A A - C - CF
9A SBC A,D 2 A A - D - CF
9B SBC A,E 2 A A - E - CF
9C SBC A,H 2 A A - H - CF
9D SBC A,L 2 A A - L - CF
Flags ALTD 1/0

s |z L/vV c F|R| SP D
° ° AVA ° ° °

Description

132

SBC A,n: Subtractsthe C flag and the 8-bit constant n from the datain A.

SBC A, r: Subtractsthe Cflag andthedatainr (any of theregistersA, B, C, D, E,H, or L)
fromthedatain A.

The differenceis stored in A.
These operations output an inverted carry:

TheCflagissetif A islessthan the data being subtracted from it.
The Cflag iscleared if A is greater than the data being subtracted from it.
The C flag isunchaged if A isequal to the data being subracted fromiit.
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SBC HL, ss

Opcode Instruction Clocks Operation
o SBC HL, ss 4 (2,2) HL = HL - ss - CF
ED 42 SBC HL, BC 4 (2,2) HL = HL - BC - CF
ED 52 SBC HL,DE 4 (2,2) HL = HL - DE - CF
ED 62 SBC HL, HL 4 (2,2) HL = HL - HL - CF
ED 72 SBC HL, SP 4 (2,2) HL = HL - SP - CF
Flags ALTD 1/0
s |z L/vV c F|R| SP S|D
] ] AVA ° ] ]
Description

Subtracts the C flag and the datain ss (any of BC, DE, HL, or SP) from the datain HL. The differenceis
stored in HL.

These operations output an inverted carry:

« TheCflagissetif A islessthan the databeing subtracted fromit.
« TheCflagiscleared if A isgreater than the data being subtracted fromit.
» TheCflagisunchaged if A isegual to the data being subracted from it.
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SCF

Opcode Instruction Clocks Operation
37 SCF CF =1
Flags ALTD 1/10

S|z L/vV c F|R| SP D

- - - 1 .
Description
Setsthe C flag.
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SET b, (HL)

Opcode Instruction Clocks Operation
SET b, (HL) 10%* (HL) = (HL) | bit
CB Cé6 SET bit 0, (HL) 10%* (HL) = (HL) | bit ©
CB CE SET bit 1, (HL) 10% (HL) = (HL) | bit 1
CB D6 SET bit 2, (HL) 10% (HL) = (HL) | bit 2
CB DE SET bit 3, (HL) 10% (HL) = (HL) | bit 3
CB E6 SET bit 4, (HL) 10% (HL) = (HL) | bit 4
CB EE SET bit 5, (HL) 10% (HL) = (HL) | bit 5
CB F6 SET bit 6, (HL) 10% (HL) = (HL) | bit 6
CB FE SET bit 7, (HL) 10% (HL) = (HL) | bit 7
SET b, (IX+d) 13%%* (IX + d) = (IX + d) | bit
DD CB d C6 | SET bit 0, (IX+d) 13%%* (IX + d) = (IX + d) | bit ©
DD CB d CE | SET bit 1, (IX+d) 13%%* (IX + d) = (IX + d) | bit 1
DD CB d D6 | SET bit 2, (IX+d) 13%%* (IX + d) = (IX + d) | bit 2
DD CB d DE | SET bit 3, (IX+d) 13%%* (IX + d) = (IX + d) | bit 3
DD CB d E6 | SET bit 4, (IX+d) 13%%* (IX + d) = (IX + d) | bit 4
DD CB d EE | SET bit 5, (IX+d) 13%%* (IX + d) = (IX + d) | bit 5
DD CB d F6 | SET bit 6, (IX+d) 13%%* (IX + d) = (IX + d) | bit 6
DD CB d FE | SET bit 7, (IX+d) 13%%* (IX + d) = (IX + d) | bit 7
SET b, (IY+d) 13%%* (IY + d) = (IY + d) | bit
FD CB d C6 | SET bit 0, (IY+d) 13%%* (IY + d) = (IY + d) | bit ©
FD CB d CE | SET bit 1, (IY+d) 13%%* (IY + d) = (IY + d) | bit 1
FD CB d D6 | SET bit 2, (IY+d) 13%%* (IY + d) = (IY + d) | bit 2
FD CB d DE | SET bit 3, (IY+d) 13%%* (IY + d) = (IY + d) | bit 3
FD CB d E6 | SET bit 4, (IY+d) 13%%* (IY + d) = (IY + d) | bit 4
FD CB d EE | SET bit 5, (IY+d) 13%%* (IY + d) = (IY + d) | bit 5
FD CB d F6 | SET bit 6, (IY+d) 13%%* (IY + d) = (IY + d) | bit 6
FD CB d FE | SET bit 7, (IY+d) 13%%* (IY + d) = (IY + d) | bit 7
Clocking: *10 (2,2,1,2,3) **13 (2,2,2,2,2,3)
Flags ALTD 1/10
s |z 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 addressis
e thedaainHL, or
* thesum of thedatain IX and adisplacement d, or
e thesum of thedatain 1Y and a displacement d.
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SET b, r

Opcode Instruction Clocks Operation
SET b, r 4 (2,2) r = r | bit
b, r A B c D E H L
CB (0) c7 co Cl Cc2 C3 C4 C5
CB (1) CF C8 (63°] CA CB ccC CD
CB (2) D7 DO D1 D2 D3 D4 D5
CB (3) DF D8 D9 DA DB DC DD
CB (4) E7 EO E1l E2 E3 E4 ES5
CB (5) EF E8 ES EA EB EC ED
CB (6) E7 FO F1 F2 F3 F4 F5
CB (7) FF F8 F9 FA FB FC FD
Flags ALTD 1/0
S|z L/vV c F SP s |D
Description

Sets hit b (any of the bits0, 1, 2, 3,4, 5, 6, or 7) of thedatain r (any of theregistersA, B, C, D, E, H, or L).
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Rabbit 3000A Instruction

SETUSR
Opcode Instruction Clocks Operation
ED 6F SETUSR 4 (2,2) SU={su[5:0],0x01}
Flags ALTD 1/0
s |z L/vV c F|R| SP S
Description

The System/User Mode Register, SU, isan 8 bit register that forms a stack of the current processor mode and
the previous 3 modes. SETUSR shiftsthe contents of SU 2 bitsto the left, then setshit 1to O and bit 0to 1,

signifying user mode.

Thisingtruction is privileged and only implemented for the Rabbit 3000A.
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SLA (HL)
SLA (IX+d)
SLA (IY+d)

Opcode Instruction Clocks Operation
CB 26 SLA (HL) 10%* (HL) = {(HL) [6,0],0}; CF = (HL) [7]
DD CB d 26 | SLA (IX+d) 13%% (IX + d) = {(IX + d) [6,0]1,0};

CF = (IX + d)[7]

FD CB d 26 | SLA (IY+d) 13%% (IY + d) = {(IY + d)[6,0]1,0};
CF = (IY + d) [7]

Clocking: *10 (2,2,1,2,3) **13 (2,2,2,2,2,3)

Flags ALTD 1/10

S| Z L/V C F| R | SP S| D

Description
Arithmetically shiftsto the left the bits of the data whose addressis

e thedaainHL, or
* thesum of thedatain IX and adisplacement d, or
* thesum of thedatain 1Y and a 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 below.

Figure 7: The bit logic of the SLA instruction.
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SLA r

Opcode Instruction Clocks Operation

— SLA r 4 (2,2) r = {r[6,0]1,0}; CF = rl[7]

CB 27 SLA A 4 (2,2) A = {A[6,0],0}; CF = A[7]

CB 20 SLA B 4 (2,2) B = {B[6,0],0}; CF = B[7]

CB 21 SLA C 4 (2,2) c = {cle,0]1,0}; CF = CI[7]

CB 22 SLA D 4 (2,2) D = {D[6,0],0}; CF = DI[7]

CB 23 SLA E 4 (2,2) E = {E[6,0],0}; CF = E[7]

CB 24 SLA H 4 (2,2) H = {H[6,0],0}; CF = HI[7]

CB 25 SLA L 4 (2,2) L = {L[6,0],0}; CF = L[7]
Flags ALTD 1/0

S| 2 L/V Cc F | R SP S| D

] ] L ° ] ]

Description

Arithmetically shiftsto the left the bits of the datain register r (any of A, B, C, D, E, H, or L). 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 7 on page 138.
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SRA (HL)

SRA (IX+d)
SRA (IY+d)
Opcode Instruction Clocks Operation
CB 2E SRA (HL) 10%* (HL) = {(HL) [7], (HL) [7,11};
CF = (HL) [0]
DD CB d 2E | SRA (IX+d) 13%% (IX + d) = {(IX + &) [7],(IX + d) [7,1]};
CF = (IX + d)[0]
FD CB d 2E | SRA (IY+d) 13%% (IY +d) = {(IY + d) [7],(IY + d)[7,11};
CF = (IY + d)[0]
Clocking: *10 (2,2,1,2,3) **13 (2,2,2,2,2,3)
Flags ALTD 1/10
s |z L/V c F|R| SP s|D
° ° L ° ° ° °
Description

Arithmetically shiftsto the right the bits in the data whose addressis

e thedaainHL, or
the sum of thedatain IX and adisplacement d, or

* thesum of thedatain 1Y and a 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 cop-

ied to itsdf. Bit 0 is shifted to the C flag. See figure below.

)I 7 >0 | ........ )I CF |

Figure 8: The bit logic of the SRA instruction.
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SRA r

Opcode Instruction Clocks Operation

— SRA r 4 (2,2) r = {r[7]1,r[7,11}; CF = r[o0]

CB 2F SRA A 4 (2,2) A = {A[7],A[7,11}; CF = A[0]

CB 28 SRA B 4 (2,2) B = {B[7],B[7,1]}; CF = B[O]

CB 29 SRA C 4 (2,2) ¢ = {c[7],c[7,11}; CF = C[0]

CB 2A SRA D 4 (2,2) D = {D[7],DI[7,1]1}; CF = D[O]

CB 2B SRA E 4 (2,2) E = {E[7],E[7,1]}; CF = E[O]

CB 2C SRA H 4 (2,2) H = {H[7],H[7,1]}; CF = H[0]

CB 2D SRA L 4 (2,2) L = {L[7],L([7,1]1}; CF = L[O]
Flags ALTD 1/0

s |z L/V c F|R| SP s|p

] ] L ° ] ]

Description

Arithmetically shiftsto theright the bitsinr (any of theregisters A, 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 isalso copied to itsdlf. Bit O is
shifted to the C flag. See Figure 8 on page 140.
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SRL (HL)
SRL (IX+d)
SRL (IY+d)

Opcode Instruction Clocks Operation
CB 3E SRL (HL) 10%* (HL) = {0, (HL) [7,1]1}; CF = (HL) [0]
DD CB d 3E | SRL (IX+d) 13*% (IX + d) = {0, (IX + d) [7,11};

CF = (IX + d)[0]

FD CB d 3E | SRL (IY+d) 13** (IY + d) {o, (IY + &) [7,11};
CF = (IY + d)[0]

Clocking: *10 (2,2,1,2,3) **13 (2,2,2,2,2,3)

Flags ALTD 1/10

S| Z L/V C F| R | SP S| D

Description
Logically shiftsto the right the bits of the data whose addressis

e thedaainHL, or
* thesum of thedatain IX and adisplacement d, or
* thesum of thedatain 1Y and a displacement d.

Each hit is shifted to the next lowest-order bit position (Bit 7 shiftsto bit 6, etc.) Bit 0 shift to the C flag. Bit 7
isreset. Seefigure below.

Figure 9: The bit logic of the SRL instruction.
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SRL r

Opcode Instruction Clocks Operation

— SRL r 4 (2,2) r = {0,r[7,11}; CF = r[o0]

CB 3F SRL A 4 (2,2) A = {o0,A[7,1]1}; CF = A[0]

CB 38 SRL B 4 (2,2) B = {0,B[7,1]1}; CF = B[0]

CB 39 SRL C 4 (2,2) c = {o0,c[7,11}; cF = clo]

CB 3A SRL D 4 (2,2) D = {0,D[7,1]1}; CF = DI[0]

CB 3B SRL E 4 (2,2) E = {0,E[7,1]}; CF = E[0]

CB 3C SRL H 4 (2,2) H = {0,H[7,1]1}; CF = H[0]

CB 3D SRL L 4 (2,2) L = {0,L[7,1]1}; CF = L[0]
Flags ALTD 1/0

S| 2 L/V Cc F | R SP S| D

] ] L ° ] ]

Description

Logically shiftsto theright the bitsin r (any of theregisters A, B, C, D, E, H, or L). Each bit is shifted to the
next lowest-order bit position (Bit 7 shiftsto bit 6, etc.) Bit O shift to the C flag. Bit 7 isreset. See Figure 9 on
page 142.
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SUB (HL)
SUB (IX+d)
SUB (IY+d)

Opcode Instruction Clocks Operation
96 SUB (HL) 5 (2,1,2) = A - (HL)
DD 96 d SUB (IX+d) 9 (2,2,2,1,2) = A - (IX + d)
FD 96 d SUB (IY+d) 9 (2,2,2,1,2) = A - (IY + d)
Flags ALTD 1/10
S| z L/V c F|R| SP D
] ] AVA ° ] ]
Description

Subtracts from the datain A the data whose addressis
+ thedaainHL, or

* thesum of thedatain IX and adisplacement d, or

» thesum of thedatain 1Y and a displacement d.
Theresultisstored in A.
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SUB n

Opcode Instruction Clocks Operation
D6 n SUB n 4 (2,2) =
Flags ALTD 1/0
s |z L/vV c F|R| SP D
] ] AVA ° ] ]
Description

Subtracts from the datain A the 8-bit constant n. Theresult isstored in A.
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SUB r

Opcode Instruction Clocks Operation
—_ SUB r 2 A A -r
97 SUB A 2 A A - A
90 SUB B 2 A A - B
91 SUB C 2 A A - C
92 SUB D 2 A A - D
93 SUB E 2 A A - E
94 SUB H 2 A A - H
95 SUB L 2 A A - L

Flags ALTD 1/10
S|z L/V c F|R| SP D
] ] AVA ° ] ]
Description

Subtractsfrom the datain A thedatainr (any of theregistersA, B, C, D, E, H, or L). Theresult isstored in A.
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Rabbit 3000A Instruction

SURES
Opcode Instruction Clocks Operation
ED 7D SURES 4 (2,2) SU = {sul1:0],sU[7:2]}
Flags ALTD 1/0
S| 2 L/V Cc F | R SP S| D
Description

The SURES instruction rotates the contents of the System/User Mode Register SU 2 hitsto the right, replac-
ing the current processor mode with the previous mode.

Thisingtruction is privileged and only implemented for the Rabbit 3000A.
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Rabbit 3000A Instruction

SYSCALL
Opcode Instruction Clocks Operation
ED 75 SYSCALL 10 (2,2,3,3) SP = SP-2; PC = {R,v}
where v = SYSCALL offset
Flags ALTD 1/10
S|z L/vV c F|R| SP S| D
Description

Pushes the current PC onto the stack and then resets the PC to the interrupt vector address represented by
I1R:0x60, where | IR isthe address of the interrupt table and 0x60 isthe offset into the table. The address of
the vector table can beread and set by theinstructionsLD A, ITRandLD IIR, A respectively, whereA is
the upper nibble of the 16 bit vector table address. The vector table is always on a 100h boundary.

The push is accomplished by first loading the high-order byte of the PC into the memory location with the
address 1 less than the number in SP. Then the low-order byte of the PC isloaded into the memory location
with the address two less than the number in SP. The value in SP is then decremented twice.

Thisingtruction isimplemented in the Rabbit 3000A.
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Rabbit 3000A Instruction

UMA
UMS
Opcode Instruction Clocks Operation
ED CO UMA 8+81 (2,2,2, [CY:DE’: (HL)} =
(2,2,3,1)1i,2) (IX) + [(IY)*DE+DE’+CY];
BC = BC - 1; IX = IX + 1;
IY = IY + 1; HL = HL + 1;
repeat while BC != 0
ED C8 UMS 8+81 (2,2,2, [CY:DE’: (HL)} =
(2,2,3,1)1i,2) (IX) - [(IY)*DE+DE’'+CY];
BC = BC - 1; IX = IX + 1;
IY = IY + 1; HL = HL + 1;
repeat while BC != 0
Flags ALTD 1/10
S|z L/V c F|R| SP S| D
- - - L]
Description

While the datain the BC does not equal 0, then:

» thedataat theaddressin Y ismultiplied by the datain DE;
» thedaain aternate register DE’ isadded to that value;
» theCflagisadded to that value; and

» thisvaueisadded to the data at the addressin I1X (for UMA) or
thisvalue is subtracted from the data at the addressin I1X (for UMS).
Thisresultsin a 24-bit value. The lowest eight bits of this value are stored memory at the addressin HL, and
the upper 16 bits are stored in the dternate register DE'. If Thedatain IX, I'Y, and HL are then incremented,
and the datain BC is decremented. The instruction then repeats until BC equals zero. Interrupts can occur
between different repeats, but not within an iteration.

These instructions are implemented in the Rabbit 3000A.
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XOR (HL)
XOR (IX+d)
XOR (IY+d)

Opcode Instruction Clocks Operation
AE XOR (HL) 5 (2,1,2) A = [A & ~(HL)] | [~A & (HL)]
DD AE d XOR (IX+d) 9 (2,2,2,1,2) A= [A& ~(IX + d)] |
[~A & (IX + d)]
FD AE d XOR (IY+d) 9 (2,2,2,1,2) A= [A& ~(IY + d)] |
[~A & (IY + d)]
Flags ALTD 1/10
S|z L/V c F|R| SP S| D
] ] L 0 ] ] ]
Description

Performs an exclusive OR operation between the datain A and the datawhose addressis:

e thedatain HL, or

* thesum of thedatain IX and adisplacement d, or
* thesum of thedatain 1Y and a displacement d.

The corresponding bits of each byte are compared (i.e., bit O of both bytes are compared, bit 1 of both bytes
are compared, etc.). The associated bit in the result byte is set if and only if one of the two compared bitsis

set. Theresultisstored in A.

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 inthe bytein A becoming 1100 0110.
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XOR n

Opcode Instruction Clocks Operation
EE n XOR n 4 (2,2) A= [A & ~n] | [~A & n]
Flags ALTD 1/0
S|z L/vV c F|R| SP S| D
] ] L 0 ] ]
Description

Performs an exclusive OR operation between the bytein A and the 8-bit constant n. The corresponding bits of
each byte are compared (i.e., bit 0 of both bytes are compared, the bit 1 of both bytes are compared, etc.). The
associated bit in theresult byte isset if and only if one of the two compared bitsis set. Theresult isstored in

A.
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XOR r

Opcode Instruction Clocks Operation
— XOR r 2 A=[A& ~r] | [~A & r]
AF XOR A 2 A= [A & ~A]l | [~A & A]
A8 XOR B 2 A= [A & ~B] | [~A & BI]
A9 XOR C 2 A= [A&~C] | [~A & C]
AR XOR D 2 A= [A & ~D] | [~A & DI
AB XOR E 2 A= [A & ~E] | [~A & E]
AC XOR H 2 A= [A& ~H] | [~A & H]
AD XOR L 2 A= [A&~L] | [~A & L]

Flags ALTD 1/10
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).
The corresponding bits of each byte are compared (i.e., bit 0 of both bytes are compared, bit 1 of both bytes
are compared, etc.). The associated bit in the result byte is set if and only if one of the two compared bitsis
set. Theresultisstored in A.
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6. Opcode Map

Table 1. Main Page

LB | o 1 2 3 4 5 6 7 8 9 A B © D E F
0 NOP LD LD INC INC DEC LD RLCA EX ADD LD DEC INC DEC LD RRCA
BC,mn | (BC),A BC B B B,n AF,AF' | HL,BC |A, (BC) BC c c C,n
1 DJNZ LD LD INC INC DEC LD RLA JR ADD LD DEC INC DEC LD RRA
e DE,mn | (DE), DE D D D,n e HL,DE , (DE) DE E E E,n
2 JR LD LD INC INC DEC LD ADD JR ADD LD DEC INC DEC LD CPL
NZ,e HL,mn | (mn),HL HL H H H,n SP,d Z,e HL,HL [HL, (mn) HL L L L,n
3 JR LD LD INC INC DEC LD SCF JR ADD LD DEC INC DEC LD CCF
NC, e SP, mn (mn) ,A SP (HL) (HL) (HL) ,n C,e HL,SP | A, (mn) SP A A A,n
4 LD LD LD LD LD LD LD LD LD LD LD LD LD LD LD LD
B,B B,C B,D B,E B,H B,L B, (HL) B,A c,B c,c c,D C,E C,H c,L C, (HL) c,A
5 LD LD LD LD LD LD LD LD LD LD LD 1D E, LD LD LD LD
D,B D,C D,D D,E D,H D,L D, (HL) D,A E,B E,C E,D (IDET) E,H E,L E, (HL) E,A
6 LD LD LD LD LD LD LD LD LD LD LD LD LD LD LD LD
H,B H,C H,D H,E H,H H,L H, (HL) H,A L,B L,C L,D L,E L,H L,L L, (HL) L,A
7 LD LD LD LD LD LD ALTD LD LD LD LD LD LD LD LD LD
(HL) , (HL) ,C | (HL), (HL) , (HL) , (HL) , (HL) ,A A,B A,C A,D ALE AH AL A, (HL) A,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 AH A,L A, (HL) A,A A,B A,C A,D AE AH A,L A, (HL) A,A
9 SUB SUB SUB SUB SUB SUB SUB SUB SBC SBC SBC SBC SBC SBC SBC SBC
B c D E H L (HL) A A,B A,C A,D AE AH A,L A, (HL) A,A
A AND AND AND AND AND AND AND AND XOR XOR XOR XOR XOR XOR XOR XOR
B c D E H L (HL) A B c D E H L (HL) A
B OR OR OR OR OR OR OR OR cP cP cP cP cP cp cP cp
B c D E H L (HL) A B c D E H L (HL) A
c RET POP Jp Jp LD HL, PUSH ADD LJP RET RET Jp esc BOOL CALL ADC LCALL
NZ BC NZ,mn mn (SP+n) BC A,n X, mn Z Z,mn HL nn A,n X, mn
RET POP Jp I0I LD PUSH SUB RST RET EXX Jp IOE AND esc SBC RST
D NC DE NC, mn (SP+n) , DE n 10 c C, mn HL,DE A,n 18
HL
E RET POP Jp EX LD HL, PUSH AND RST RET Jp Jp EX OR esc XOR RST
PO HL PO,mn |DE', HL | (IX+d) HL n 20 PE (HL) PE,mn | DE,HL | HL,DE n 28
RET POP Jp RL LD PUSH OR MUL RET LD Jp RR RR esc cp RST
F P AF P, mn DE (IX+d), AF n M SP,HL M, mn DE HL n 38
HL
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Table 2: ED Page

Ve | o 1 2 3 4 5 6 7 8 9 A B © D E F

0

1

2

8

4 LD SBC LD NEG LRET IPSET LD LD ADC LD RETI | IPSET LD
BC',DE | HL,BC | (mn),BC 0 I,A BC',BC | HL,BC |[BC, (mn) 2 R,A

5 LD SBC LD EX IPSET LD LD ADC LD IPRES | IPSET LD
DE',DE | HL,DE |(mn),DE|(SP), HL 1 A, I DE',BC | HL,DE |DE, (mn) 3 A,R

6 LD SBC LD LDP LDP |PUSH SU LD LD ADC LD LDP LDP | POP SU |SETUSR
HL',DE | HL,HL |(mn), HL| (HL),HL| (mn),HL XPC,A HL',BC | HL,HL |HL, (mn) |HL, (HL) |HL, (mn)

7 SBC LD SYSCALL|PUSH IP LD ADC LD SURES POP |RDMODE

HL,SP | (mn),SP A, XPC HL,SP |SP, (mn) IP

8

9 LDISR LDDSR

A LDI LDD

B LDIR LDDR

Cc UMA UMS

D LSIDR LSDDR

E

F LSIR LSDR
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Table 3: DD Page

\LSB
MSB\ 0 1 2 3 4 5 6 7 9 A B C D E F
ADD
© IX,BC
ADD
i IX,DE
2 D LD INC ADD LD DEC
IX,mn | (mn), IX X IX,IX |IX, (mn) X
3 INC DEC LD ADD
(IX+d) (IX+d) |(IX+d),n IX,SP
2 D LD
B, (IX+d) C, (IX+d)
5 D LD
D, (IX+d) E, (IX+d)
6 LDP LDP D LDP LDP LD
(IX) ,HL| (mn) , IX [H, (IX+d) HL, (IX) |IX, (mn) | L, (IX+d)
D D D D D D LD LD LD LD
7 (Ix+d), | (Ix+d), | (Ix+d), | (Ix+d), | (IX+d), | (IX+d) , (1x+d) , HL,IX | IX,HL |A, (IX+d)
B c D E H L A
8 ADD ADC
A, (IX+d) A, (IX+d)
9 SUB SBC
(IX+d) A, (IX+d)
A AND XOR
(1X+d) (Ix+d)
B OR cp
(1xX+d) (Ix+d)
c LD IX, esc BOOL
(sP+n) X
D AND
D (SP+n) , IX,DE
X
E POP EX LD HL, | PUSH Jp OR
X (sP), IX| (HL+d) X (1IX) IX,DE
D LD RR
F (HL+d) , SP, IX X
HL
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Table 4: FD Page

\LSB
MSB\ 0 1 2 3 4 5 6 7 8 9 A B C D E F
ADD
© IY,BC
ADD
i IY,DE
2 LD LD INC ADD LD DEC
IY, mn | (mn),IY IY IY,IY |IY, (mn) Iy
3 INC DEC LD ADD
(IY+d) | (IY+d) | (I¥+d),n IX,SP
4 LD LD
B, (IY+d) C, (IY+d)
5 LD LD
D, (IY+d) E, (IY+d)
6 LDP LDP LD LDP LDP LD
(IY) ,HL| (mn) , IY| H, (IY+d) HL, (IY) |IY, (mn) | L, (IY+d)
LD LD LD LD LD LD LD LD LD LD
7 (IY+d), | (IY+d), | (IY+d), | (IY+d), | (I¥Y+d), | (IY+d), (IY+d), HL,IY | IY,HL | A, (IY+d)
B c D E H L A
8 ADD ADC
A, (IY+d) A, (IY+d)
9 SUB SBC
(IY+d) A, (IY+d)
A AND XOR (IY+d)
(IY+d)
B OR (IY+d) CP  (IY+d)
c LD IY, esc BOOL
(SP+n) Iy
LD AND
D (SP+n), IY,DE
IY
E POP EX LD HL, PUSH Jp OR
IY (SP), IY| (IY+d) IY (1Y) IY,DE
LD LD RR
F (IY+d), SP,IY IY
HL
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Table 5: CB Page

SS%\ 0 1 2 3 4 5 6 7 8 9 A B C D E F
0 RLC RLC RLC RLC RLC RLC RLC RLC RRC RRC RRC RRC RRC RRC RRC RRC
B C D E H L (HL) A B C D E H L (HL) A
1 RL RL RL RL RL RL RL RL RR RR RR RR RR RR RR RR
B C D E H L (HL) A B C D E H L (HL) A
2 SLA SLA SLA SLA SLA SLA SLA SLA SRA SRA SRA SRA SRA SRA SRA SRA
B C D E H L (HL) A B C D E H L (HL) A
3 SRL SRL SRL SRL SRL SRL SRL SRL
B C D E H L (HL) A
4 BIT BIT BIT BIT BIT BIT BIT BIT BIT BIT BIT BIT BIT BIT BIT BIT
0,B 0,C 0,D 0,E 0,H 0,L 0, (HL) 0,A 1,B 1,C 1,D 1,E 1,H 1,L 1, (HL) 1,A
5 BIT BIT BIT BIT BIT BIT BIT BIT BIT BIT BIT BIT BIT BIT BIT BIT
2,B 2,C 2,D 2,E 2,H 2,L 2, (HL) 2,A 3,B 3,C 3,D 3,E 3,H 3,L 3, (HL) 3,A
6 BIT BIT BIT BIT BIT BIT BIT BIT BIT BIT BIT BIT BIT BIT BIT BIT
4,B 4,C 4,D 4,E 4,H 4,L 4, (HL) 4,A 5,B 5,C 5,D 5,E 5,H 5,L 5, (HL) 5,A
7 BIT BIT BIT BIT BIT BIT BIT BIT BIT BIT BIT BIT BIT BIT BIT BIT
6,B 6,C 6,D 6,E 6,H 6,L 6, (HL) 6,A 7,B 7,C 7,D 7,E 7,H 7,L 7, (HL) 7,A
8 RES RES RES RES RES RES RES RES RES RES RES RES RES RES RES RES
0,B 0,C 0,D 0,E 0,H 0,L 0, (HL) 0,A 1,B 1,C 1,D 1,E 1,H 1,L 1, (HL) 1,A
9 RES RES RES RES RES RES RES RES RES RES RES RES RES RES RES RES
2,B 2,C 2,D 2,E 2,H 2,L 2, (HL) 2,A 3,B 3,C 3,D 3,E 3,H 3,L 3, (HL) 3,A
A RES RES RES RES RES RES RES RES RES RES RES RES RES RES RES RES
4,B 4,C 4,D 4,E 4,H 4,L 4, (HL) 4,A 5,B 5,C 5,D 5,E 5,H 5,L 5, (HL) 5,A
B RES RES RES RES RES RES RES RES RES RES RES RES RES RES RES RES
6,B 6,C 6,D 6,E 6,H 6,L 6, (HL) 6,A 7,B 7,C 7,D 7,E 7,H 7,L 7, (HL) 7,A
c SET SET SET SET SET SET SET SET SET SET SET SET SET SET SET SET
0,B 0,C 0,D 0,E 0,H 0,L 0, (HL) 0,A 1,B 1,C 1,D 1,E 1,H 1,L 1, (HL) 1,A
D SET SET SET SET SET SET SET SET SET SET SET SET SET SET SET SET
2,B 2,C 2,D 2,E 2,H 2,L 2, (HL) 2,A 3,B 3,C 3,D 3,E 3,H 3,L 3, (HL) 3,A
E SET SET SET SET SET SET SET SET SET SET SET SET SET SET SET SET
4,B 4,C 4,D 4,E 4,H 4,L 4, (HL) 4,A 5,B 5,C 5,D 5,E 5,H 5,L 5, (HL) 5,A
F SET SET SET SET SET SET SET SET SET SET SET SET SET SET SET SET
6,B 6,C 6,D 6,E 6,H 6,L 6, (HL) 6,A 7,B 7,C 7,D 7,E 7,H 7,L 7, (HL) 7,A
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Table 6: DD-CB Page

%\ 0 1 2 3 4 5 6 7 8 © A B C D E =
RLC RRC
(IX+d) (IX+d)
RL RR
(IX+d) (IX+d)
SLA SRA
(IX+d) (IX+d)

SRL
(IX+d)

BIT BIT

0, (IX+d) 1, (IX+d)
BIT BIT

2, (IX+d) 3, (IX+d)
BIT BIT

4, (IX+d) 5, (IX+d)
BIT BIT

6, (IX+d) 7, (IX+d)
RES RES

0, (IX+d) 1, (IX+d)
RES RES

2, (IX+d) 3, (IX+d)
RES RES

4, (IX+d) 5, (IX+d)
RES RES

6, (IX+d) 7, (IX+d)
SET SET

0, (IX+d) 1, (IX+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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Table 7: FD-CB Page

B
B\ 0 1 2 3 6 7 8 9 E F
RLC RRC
(IY+4d) (IY+d)
RL RR
(IY+4d) (IY+4d)
SLA SRA
(IY+4d) (IY+d)
SRL
(IY+d)
BIT BIT
0, (IY+d) 1, (IY+d)
BIT BIT
2, (IY+d) 3, (IY+d)
BIT BIT
4, (IY+d) 5, (IY+d)
BIT BIT
6, (IY+d) 7, (IY+d)
RES RES
0, (IY+d) 1, (IY+d)
RES RES
2, (IY+d) 3, (IY+d)
RES RES
4, (IY+d) 5, (IY+d)
RES RES
6, (IY+d) 7, (IY+d)
SET SET
0, (IY+d) 1, (IY+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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7. Quick Reference Table

Key

Instruction: The mnemonic syntax of theinstruction.
Opcode: Thehinary bytes that represent the instruction.

Clock cycles: The number of clock cyclesthat theinstruction takesto complete. The numbersin
parenthesis are a breakdown of the total clocks. For more information, please see Table 1: "Typical
Clocks Breakdown" on page 7.

A: How the ALTD prefix affects the instruction. For more information, please see Table 2: "ALTD
(“A” Column) Symbol Key" on page 8.

I: How the IOl or IOE prefixes affect the instruction. For more information, please see Table 3: "10I
and IOE (“1” Column) Symbol Key" on page 8. A “b” in this column indicates that the prefix appliesto
both source and destination.

S; Z; L'V, C: These columns denote how the instruction affects the flags. For more information, please
see Table 4: "Flag Register Key" on page 8.

Operation: A symbolic representation of the operation performed.

N/M/P: An“N” in this column indicates that the instruction has been added to the Z180 instruction
set by the Rabbit 2000/3000. An “M” indicates that thisinstruction is from the Z180, but has been
modified. A “P’ indicates a privileged instruction.

Instruction %‘;ﬁgie Obp;,?gdze %‘;ﬁg%e %@?g‘ie Clock cycles Al |S|z|LV|C Operation N/M/P
ADC A,(HL) | 10001110 5(2,1,2) frls [*[*]V[* A=A+ (HL) +CF
ADC A,(IX+d) | 11011101 | 10001110 | ----d--- 9(2,2,2,1,2) fr|ls [*[*|V[* A=A+ (IX+d) + CF
ADC A,(IY+d) | 11111101 | 10001110 | ----d--- 9(2,2,2,1,2) frls [*[*|V[* A=A+ (IY+d) + CF
ADC An 11001110 | ----n--- 4(2,2) fr x|l v+ A=A+n+CF
ADC Ar 10001-r- 2 fr x|l vo|* A=A+r+CF
ADC HL,ss 11101101 | 01ss1010 4(2,2) fr x|V HL = HL + ss + CF
ADD A,(HL) | 10000110 5(2,1,2) fr \Y A=A+ (HL)
ADD A,(IX+d) | 11011101 | 10000110 | ----d--- 9(2,2,2,1,2) fr \% A=A+ (IX+d)
ADD A,(IY+d) | 11111101 | 10000110 | ----d--- 9(2,2,21,2) fr \Y A=A+ (IY+d)
ADD An 11000110 | ----n--- 4(2,2) fr \% A=A+n
ADD A r 10000-r- 2 fr \% A=A+r
ADD HL,ss 00ss1001 2 fr HL=HL +ss
ADD X, xx 11011101 | 00xx1001 4(2,2) f IX = IX + xx
ADD IY,yy 11111101 | 00yy1001 4(2,2) f IY = 1Y +yy
ADD SP,d 00100111 | ----d--- 4(2,2) f SP=SP +d N
ALTD | 01110110 2 o nont matructon N
AND (HL) 10100110 5(2,1,2) fr L A=A&(HL)
AND (IX+d) | 11011101 | 10100110 | ----d--- 9(2,2,2,1,2) fr L A=A & (IX+d)
AND (IY+d) 11111101 | 10100110 | ----d--- 9(2,2,21,2) fr L A=A&(IY+d)
AND HL,DE | 11011100 2 fr L HL = HL & DE N
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Instruction %@igie Ci’p;,(;gdze Cz)r;(;,gdse Ci’p;,(;gtie Clock cycles A |l [S|z|Lv|C Operation N/M/P
AND IX,DE 11011101 | 11011100 4(2,2) f *I*I'L |0 IX=IX&DE N
AND IY,DE 11111101 | 11011100 4(2,2) f *I*1 L |0 IY =1Y & DE N

AND n 11100110 e 1 4(2,2) fr *I*1 L |0 A=A&n
AND r 10100-r- 2 fr *I*I L |0 A=A&r
BIT b,(HL) 11001011 | 01-b-110 7(2,2,1,2) fls|-|*|-]- (HL) & bit P
BIT b,(IX+d) | 11011101 | 11001011 | ---d--- | 01-b-110 10(2,2,2,2,2) fls|-|*| - |- (IX+d) & bit
BIT b,(IY+d) | 11111101 | 11001011 | ----d-- | 01-b-110 10 (2,2,2,2,2) fls|-|*|-]- (1Y+d) & bit
BIT b,r 11001011 | 01-b--r- 4(2,2) f S r & bit
BOOL HL 11001100 2 fr *I*1 0|0 if (HL!I=0)HL=1 N
BOOL IX 11011101 | 11001100 4(2,2) f *I*1'0 |0 if (IX!=0)IX=1 N
BOOL IY 11111101 | 11001100 4(2,2) f *I*1 0|0 if(ly!=0)1y=1 N
CALLmn | 11001101 | -—-n—- | ----me— 12(2,2,2,3,3) -1 - - (SP'F}();?:H'?;S(SP:'?;;CL;
CCF 00111111 2 f - - CF=~CF
CP (HL) 10111110 5(2,1,2) fls |*|*|V]|* A - (HL)
CP (IX+d) 11011101 | 10111110 | ----d--- 9(2,2,21,2) fls |*|*|V]* A - (IX+d)
CP (IY+d) 11111101 | 10111110 | ----d--- 9(2,2,21,2) fls |*|*|V]|* A - (IY+d)
CPn 11111110 e 1 4(2,2) f ol B A A-n
CPr 10111-r- 2 f IV A-r
CPL 00101111 2 r -l-] - |- A=~A
DEC (HL) 00110101 8(2,1,2,3) flb|*|*|V]- (HL) = (HL) - 1
DEC (IX+d) | 11011101 | 00110101 12 (2,2,2,1,2,3) flb|*|*|V]- (IX+d) = (IX+d) -1
DEC (IY+d) | 11111101 | 00110101 12 (2,2,2,1,2,3) flb[*|*]Vv]- (IY+d) = (IY+d) -1
DEC IX 11011101 | 00101011 4(2,2) -l-] - |- IX=IX-1
DEC IY 11111101 | 00101011 4(2,2) -l-] - |- IY=1Y-1
DECr 00-r-101 2 fr il S A r=r-1
DEC ss 00ss1011 2 r - -] - ss=ss-1
DINZ e 00010000 | --(e-2)- 5(2,2,1) r B IS I B=B-1;if{B!1=0}PC=PC+e
EX (SP),HL | 11101101 | 01010100 15(2,2,1,2,2,3,3) r -] - - H <-> (SP+1); L <-> (SP) M
EX (SP),IX 11011101 | 11100011 15(2,2,1,2,2,3,3) B IS I IXH <-> (SP+1); IXL <-> (SP)
EX (SP),lY 11111101 | 11100011 15(2,2,1,2,2,3,3) B IS I IYH <-> (SP+1); IYL <-> (SP)
EX AFAF’ 00001000 2 -l-] - |- AF <-> AF'
EX DE,HL 11101011 2 s - - - | if {ALTD) then DE <-> HL else DE <-> HL' N
EX DE’,HL 11100011 2 s -1 -1 - | - | if('ALTD) then DE' <-> HL else DE' <-> HL'
EXX 11011001 2 - - - BC <-> BC'; DE <-> DE'; HL <-> HL'
z | e S sasuo
INC (HL) 00110100 8(2,1,2,3) flb|*|*|V]- (HL) = (HL) + 1
INC (IX+d) 11011101 | 00110100 | ----d--- 12 (2,2,2,1,2,3) flb|*|*|V]- (IX+d) = (IX+d) + 1
INC (IY+d) 11111101 | 00110100 | ----d--- 12 (2,2,2,1,2,3) flb|*|*|V]- (IY+d) = (IY+d) + 1
INC IX 11011101 | 00100011 4(2,2) -1 -] - - IX=IX+1
INC 1Y 11111101 | 00100011 4(2,2) -1 -] - - IY=1Y+1
INCr 00-r-100 2 fr IV - r=r+1
INC ss 00ss0011 2 r -l -] - |- ss=ss+1
I0E 11011011 2 - - - 1/0 external prefix N
101 11010011 2 R 1/O internal prefix N
IPSET 0 11101101 | 01000110 4(2,2) -] - - IP = {IP[5:0], 00} NP
IPSET 1 11101101 | 01010110 4(2,2) -] - - IP = {IP[5:0], 01} NP
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Instruction Cz)r;(;,gdle %@igdze Cz)r;(;,gdge %@ig‘ie Clock cycles Al Lv Operation N/M/P
IPSET 2 11101101 | 01001110 4(2,2) - IP = {IP[5:0], 10} NP
IPSET 3 11101101 | 01011110 4(2,2) - IP = {IP[5:0], 11} NP

IPRES 11101101 | 01011101 4(2,2) - IP = {IP[1:0], IP[7:2]} NP
JP (HL) 11101001 4(2,2) - PC=HL
JP (IX) 11011101 | 11101001 6(2,2,2) - PC = IX
JP (1Y) 11111101 | 11101001 6(2,2,2) - PC=1Y
JP f,mn 11-f-010 ----N--- ----m--- 7(2,2,2,1) - if {ff PC=mn
JP mn 11000011 7(2.2,2,1) - PC =mn
JRcc,e 001cc000 5(2,2,1) - if {cctPC=PC+e
JRe 00011000 | --(e-2)- 5(2,2,1) - PC=PC+e
LCALLx,mn | 11001141 | wooefiees | ceeemems | weoxeee | 19/(2,2,2,2,1,3,3,3,1) ; (iié);PF(’:ch?x(;sppézz) ;S;CS'I*F; (zsspf_)s: N
LD (BC),A 00000010 7(2,2,3) d - (BC)=A
LD (DE),A 00010010 7(2,2,3) d - (DE) = A
LD (HL),n 00110110 | ---n--- 7(2,2,3) d - (HL)=n
LD (HL),r 01110-r- 6(2,1,3) d - (HL) =r
LD (HL+d),HL | 11011101 | 11110100 | ----d--- 13(2,2,2,1,3,3) d - (HL+d) = L; (HL+d+1) = H N
LD (IX+d),HL | 11110100 | ----d--- 11 (2,2,1,3,3) d - (IX+d) = L; (IX+d+1) = H N
LD (IX+d),n 11011101 | 00110110 R, - 11(2,2,2,2,3) d - (IX+d) =n
LD (IX+d),r | 11011101 | 01110-r- | ----d--- 10(2,2,2,1,3) d - (X+d) =r
LD (IY+d),HL | 11111101 | 11110100 | ----d--- 13(2,2,2,1,3,3) d - (IY+d) = L; (IY+d+1) = H N
LD (IY+d),n | 11111101 | 00110110 | ----d--- | ---- n--- 11 (2,2,2,2,3) d - (IY+d) =n
LD (1Y+d),r 11111101 | 01110-r- | ----d--- 10 (2,2,2,1,3) d - (ly+d) = r
LD (mn),A 00110010 |  ----n--- R, - 10 (2,2,2,1,3) d - (mn)=A
LD (mn),HL | 00100010 | ----n--- - 13(2,2,2,1,3,3) d - (mn) =L; (mn+1) = H
LD (mn),IX 11011101 | 00100010 e I LEC R m--- 15 (2,2,2,2,1,3,3) d - (mn) = IXL; (mn+1) = IXH
LD (mn),lY 11111101 | 00100010 15(2,2,2,2,1,3,3) d - (mn) = IYL; (mn+1) = IYH
LD (mn),ss 11101101 | 01ss0011 e R R m--- 15(2,2,2,2,1,3,3) d - (mn) = ssl; (mn+1) = ssh

LD (SP+n),HL | 11010100 | ----n--- 11(2,2,1,3,3) - (SP+n) = L; (SP+n+1) = H N

LD (SP+n),IX | 11011101 | 11010100 | ----n--- 13(2,2,2,1,3,3) - (SP+n) = IXL; (SP+n+1) = IXH N

LD (SP+n),lY | 11111101 | 11010100 | ----n--- 13(2,2,2,1,3,3) - (SP+n) = IYL; (SP+n+1) = IYH N

LD A,(BC) 00001010 6(2,2,2) r|s - A=(BC)

LD A,(DE) 00011010 6(2,2,2) r|s - A = (DE)

LD A,(mn) 00111010 | ----n--- ----m--- 9(2,2,2,1,2) r s - A =(mn)

LD AEIR 11101101 | 01010111 4(2,2) fr - A=EIR

LD AlIR 11101101 | 01011111 4(2,2) fr - A=1IR

LD AXPC 11101101 | 01110111 4(2,2) r - A =XPC N
LD dd,(mn) | 11101101 | 01dd1011 | =----n--- | == m--- 13(2,2,2,2,1,2,2) r|s - ddl = (mn); ddh = (mn+1)

LD dd',BC 11101101 | 01dd1001 4(2,2) - dd' = BC (dd": 00-BC', 01-DE', 10-HL") N
LD dd',DE 11101101 | 01dd0001 4(2,2) - dd' = DE (dd": 00-BC', 01-DE', 10-HL") N
LD dd,mn 00ddo001 | ----n--- ----m--- 6(2,2,2) r - dd =mn

LD EIR,A 11101101 | 01000111 4(2,2) - EIR=A

LD IIR,A 11101101 | 01001111 4(2,2) - IIR=A
LD HL,(mn) 00101010 | ----n--- ----m--- 11 (2,2,2,1,2,2) r s - L = (mn); H = (mn+1)

LD HL,(HL+d) | 11011101 | 11100100 | ----d--- 11 (2,2,2,1,2,2) r|s - L = (HL+d); H = (HL+d+1) N

LD HL,(IX+d) | 11100100 | ----d--- 9(2,2,1,2,2) r|s - L = (IX+d); H = (IX+d+1) N

LD HL,(IY+d) | 11111101 | 11100100 | ----d--- 11(2,2,2,1,2,2) r|s - L = (IY+d); H = (IY+d+1) N
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B Opcode | Opcode | Opcode | Opcode .

Instruction byte 1 byte 2 byte 3 byte 4 Clock cycles LV|C Operation N/M/P

LD HL,(SP+n) | 11000100 | --—-n--- 9(22,1,2,2) ] L = (SP+n); H = (SP+n+1) N
LDHLIX | 11011101 | 01111100 4(22) ; HL = 1X N
LDHLIY | 11111101 | 01111100 4(22) ; HL = 1Y N

LD IX,(mn) | 11011101 | 00101010 | —-nems | - Mo 13(2,2,2,21,2,2) ] IXL = (mn); IXH = (mn+1)

LD IX,(SP+n) | 11011101 | 11000100 | ----n--- 112,2,21,2,2) ; IXL = (SP+n); IXH = (SP+n+1) N
LDIXHL | 11011101 | 01111101 4(2.2) ] IX = HL N
LDIX,mn | 11011101 | 00100001 | -eeefiees | -ee mees 8(22,2,2) ; IX = mn
LDIY,(mn) | 11111101 | 00101010 | —-ones | e Mo 13(2,2,2,21,2,2) ] IYL = (mn); IYH = (mn+1)

LD IY,(SP+n) | 11111101 | 11000100 | —--n— 11(2,2,21,2,2) ] IYL = (SP+n); IYH = (SP+n+1) N
LDIVHL | 11111101 | 01111101 4(22) ; IY = HL N
LDIYmn | 11111101 | 00100001 |~ | Mo 8(2,2,2,2) ] IY = mn
LDrHL) | 01110 5(2,1,2) ; r= (HL)

LDr,(X+d) | 11011101 | 014110 | —--dee 9(2,2,21,2) ] r= (IX+d)
LDr,(Y+d) | 11111101 | 01--110 | -e-der 9(2,2,21,2) ; r= (IY+d)
LDXPC,A | 11101101 | 01100111 4(22) ; XPC = A NP
LD r,n 00-r-110 ----N--- 4(2,2) - r=n
LDrg 01-r--g 2 - r=g
LDSPHL | 11111001 2 ] SP=HL 3
LDSPIX | 11011101 | 11111001 4(22) ; SP =X 3
LDSPlY | 11111101 | 11111001 4(2.2) ] SP=1y 3
LDD 11101101 | 10101000 10(2,2,1,2,3) * (DE)=(HL);BC = ﬁf_‘ll? DE=DE-1;HL =
. . . repeat: (DE) = (HL); BC = BC-1; DE = DE-
LDDR 11101101 | 10111000 6471 (2,2,1,(2,3,2)i,1) L = hi ot {Bom0)
. . (DE) = (HL); BC = BC-1; HL = HL-1;
LDDSR 11101101 | 10011000 6+7i(2,2,1,(2,3,2)i,1) * repeat while BC I= 0
LDI 11101101 | 10100000 10(2,2,1,2,3) * (DE) = (HL); BC:S&T DE = DE+1; HL
’ ) . repeat: (DE) = (HL); BC = BC-1; DE =
LDIR 11101101 | 10110000 6+7i(2,2,1,(2,3,2)i,1) DE+1; HL = HL+1 until {BC == 0}
LDISR 11101101 | 10010000 6+71 (22.1,(2,3.2)i.1) * (DE) = (HL); BC = BC-1; HL = HL+L;
repeat while BC =0

LDP (HL),HL | 11101101 | 01100100 12 (2,2,2,3,3) ; (HL) =L (H""/l\)[; 0'?)' (AddI19:16] = N

LDP (IX)HL | 11011101 | 01100100 12 (2,2,2,3,3) ; x)=L ('X+1/l[;_;'j)(Add’[19:16] = N

LDP (IY),HL | 11111101 | 01100100 12 (2,2,2,3,.3) - M=t (|Y+1/)A[;-g]')(Addr[19:16] - N

LDP (mn)HL | 11101101 | 01100101 | e | -oe- me-- 15 (2,2,2,2,1,3,3) ; (mn) =L (m”"if;_o?)' (Addr(19:16] = N

LDP (mn)IX | 11011101 | 01100101 | —-nwe | Mo 15 (2,2,2,2,1,3,.3) - () = (mm/l\)[az-(;ﬁH' (Addr19:16]= |y

LDP (mn)lY | 11111101 | 01100101 | - | - mees 15 (2,2,2,2,1,3,3) - (mn = (mn+/1\)[3=-(%H' (Addr19:16]= |

LDP HL,(HL) | 11101101 | 01101100 10(2,2,2.2,2) ; L=(HL);H= (/'1[L3’fé]))' (Addr[19:16] = N

LDP HL,(X) | 11011101 | 01101100 10(2,2,2,2,2) ; L=(X)H= ('/i([;_lo)]')(Addr[lgzlel = N

LDP HL,(IY) | 11111101 | 01101100 10(2,2,2,2,2) ; L=(V)H= (L:[;_lgj)(Addr[lgzlel = N

LDP HL(mn) | 11101101 | 01101101 | weieee | eee - 13(2,2,22,1,2,2) ; L= (mn);H = (Z‘[Qf'ol]))' (Addr[19:16] = N

LDP IX,(mn) | 11011101 | 01101101 | —ofieee | eee - 13(2,2,22,1,2,2) ; IXL = (mn); IXH :/f[';‘_%a')l)' (AddI[19:16] = |
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Instruction Cz)r;(;,gdle C;)r;(igdze Cz)r;(;,gdge C;)F;ig(ie Clock cycles A LV Operation N/M/P
LDP IY,(mn) | 11111101 | 01201101 | i | - me-- 13(2,2,22,1,2,2) ; IYL = (mn); IYH jfg%” (AddI19:16] = |
LJIP x,mn 11000111 ----N--- ----m--- e 10(2,2,2,2,2) - XPC =x; PC=mn N
LRET 11101101 | 01000101 13 (2,2,1,2,2,2,2) - peL= (é?;;?gpzz(ssitls); XpC = N
LSDR 11101101 | 11111000 6+71 (2,2,1,(2,3,2)i.1) * (DE)LZ(HHI'_‘_)LBI;ZS%;#;'EDSE 2k
LSDDR 11101101 | 11011000 6+7i (2,2,1,(2,3,2)i,1) * (BE) = (irl;)éaBth;nzcs_(l:; !E%: DE-1;
LSIDR 11101101 | 11010000 6+7i (2,2,1,(2,3,2)i,1) * (BE) = (tieLgl:3 aBtCWT] i:zcéé; !IZEO = DE+1;
LSIR 11101101 | 11110000 6+7i (2,2,1,(2,3,2)i,1) N (DE)L=: (:ll__ll B?e ;eiﬁ;vlh;”E;EBz I!D:Egl;
MUL 11110111 12 (2,10) - HL:BC = BC * DE N
NEG 11101101 | 01000100 4(2,2) fr Y A=0-A
NOP 00000000 2 - No operation
OR (HL) 10110110 5(2,1,2) fr L A=A|(HL)
OR (IX+d) | 11011101 | 10110110 | ----d--- 9(2,2,2,1,.2) fr L A=A|(IX+d)
OR (IY+d) 11111101 | 10110110 | ----d-— 9(2,2,2,1,.2) fr L A=A|(IY+d)
ORHL,DE | 11101100 2 fr L HL = HL | DE N
OR IX,DE 11011101 | 11101100 4(2,2) f L IX = IX | DE N
OR IY,DE 11111101 | 11101100 4(2,2) f L IY = 1Y | DE N
ORnN 11110110 4(2,2) fr L A=Aln
ORT 10110-r- 2 fr L A=Alr
POP IP 11101101 | 01111110 721,22 - IP = (SP); SP = SP+1 NP
POP IX 11011101 | 11100001 9(2,21,2.2) - IXL = (SP); IXH = (SP+1); SP = SP+2
POP IY 11111101 | 11100001 9(2,21,2.2) - IYL = (SP); IYH = (SP+1); SP = SP+2
POP SU 11101101 | 01101110 9(2,2,2,3) - SU = (SP); SP = SP+1 P
POP zz 11zz0001 7(21,2,2) r - zz| = (SP); zzh = (SP+1); SP = SP+2
PUSH IP 11101101 | 01110110 9(2,2,2,3) - (SP-1) = IP; SP = SP-1 N
PUSH IX 11011101 | 11100101 12 (2,2,2,3,3) - (SP-1) = IXH; (SP-2) = IXL; SP = SP-2
PUSH IY 11111101 | 11100101 12 (2,2,2,3,3) - (SP-1) = IYH; (SP-2) = IYL; SP = SP-2
PUSH SU 11101101 | 01100110 9(2,2,2,3) - (SP-1) = SU; SP = SP-1 P
PUSH zz 11220101 10 (2,2,3,3) - (SP-1) = zzh; (SP-2) = zzl; SP = SP-2
RDMODE 11101101 | 01111111 4(2,2) - CF = su[0] P
RES b,(HL) | 11001011 | 10-b-110 10 (2,2,1,2,3) - (HL) = (HL) & ~bit
RES b,(IX+d) | 11011101 | 11001011 | --d-- | 10-b-110 13 (2,2,2,2,2,3) - (IX+d) = (IX+d) & ~bit
RES b,(IY+d) | 11111101 | 11001011 | ---d-- | 10-b-110 13 (2,2,2,2,2,3) - (IY+d) = (IY+d) & ~bit
RES b,r 11001011 | 10-b--r- 4(2,2) r - r=r&~bit
RET 11001001 8(2,1,2,2,1) - PCL = (SP); PCH = (SP+1); SP = SP+2
RETf 11-+-000 8 (2,1%2,2,1) - o ec =s(§?;sgf; - (SPy
RETI 11101101 | 01001101 12 (2,2,1,2,2,2,1) ; P'gH: =(S(§?Z;+PZC):;LS:P(§PSL12§§ NP
RL (HL) 11001011 | 00010110 10 (2,2,1,2,3) f L {CY,(HL)} = {(HL),CY}
RL (IX+d) 11011101 | 11001011 | ----d-- | 00010110 13 (2,2,2,2,2,3) f L {CY,(IX+d)} = {(1X+d),CY}
RL (IY+d) 11111101 | 11001011 | ---d-- | 00010110 13 (2,2,2,2,2,3) f L {CY,(IY+d)} = {(IY+d),CY}
RL DE 11110011 2 fr L {CY,DE} = {DE,CY} N
RLr 11001011 | 00010-r- 4(2,2) fr L {cv.n={.cy}
RLA 00010111 2 fr - {CY.A} = {ACY}
RLC (HL) 11001011 | 00000110 10 (2,2,1,2,3) f L (HL) = {(HL)[6,0],(HL)[7I}; CY = (HL)[7]
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RLC (IX+d) | 11011101 | 11001011 | ----d- | 00000110 13(2,2,2,2,2,3) flb|*[*|L|* (IX+d) :<:{$X=+8;£E£)]['7(;X+d)[7]);
RLC (IY+d) | 11111101 | 11001011 | ----d- | 00000110 13(2,2,2,2,2,3) flb|*[*|L|* (Iy+d) :C{$1+3¥E"f)]['7(;\{+d)[7]);
RLCr 11001011 | 00000-r- 4(22) fr N r = {6,01,1[7]}; CY = r{7]
RLCA 00000111 2 fr g-1- 1 A= {A[6,0]A[7]}; CY = A[7]
RR(HL) | 11001011 | 00011110 10 (2,2,1,2,3) f b |<|=|L|* {(HL),CY} = {CY,(HL)}
RR (IX+d) | 11011101 | 11001011 | ----d-- | 00011110 13 (2.2,2,2,2,3) f o ||« L[+ {(1X+d),CY} = {CY,(IX+d)}
RR (IY+d) | 11111101 | 11001011 | -—d— | 00011110 13(2.2,2,2,2,3) f o [<|=]L|* {(1Y+d),CY} = {CY,(IY+d)}
RR DE 11111011 2 fr e {DE,CY} = {CY,DE} N
RR HL 11111100 2 fr SERE {HL,CY} = {CY,HL} N
RR IX 11011101 | 11111100 4(22) f e {(IX,CY} = {CY,IX} N
RRIY 11111101 | 11111100 4(2.2) f e {Y,CY} = {CY,IY} N
RRT 11001011 | 00011-r- 4(2.2) fr sl L[ = {rCY} = {cY)
RRA 00011111 2 fr -1 -1 {ACY} = {CY,A}
RRC (HL) | 11001011 | 00001110 10 (2,2,1,2,3) f b=+ L [*| (HU={HLOLHLF.I} CY = HL)O]
RRC (IX+d) | 11011101 | 11001011 | —-d— | 00001110 13(2,2,2,2,2,3) flb |+ L " (IX+d) =C{$X:+S¥S]d’()'[§]+ di7Aly
RRC (IY+d) | 11111101 | 11001011 00001110 13(2,2,2,2,2,3) flb |+ L " (IY+d) =<§{$Y=+?|¥S]&§|[g]+ di7Aly
RRC 1 11001011 | 00001-r- 4(2.2) fr e r = {0L,r{7,1]}; CY = r{0]
RRCA 00001111 2 fr -1 - 1 A= {A[0].A[7,1]}; CY = A[0]
RST v 11111 8(2.2,2,2) -1 - g _:ZF;‘;'(*:‘ =(S{:-,28,:\I,P0%I(_):O}
SBCA(HL) | 11011101 | 10011110 | —--d- 9(22,21,2) frols [*|*]v]|* A=A-(IX+d) - CY
SBC (IX+d) | 11111101 | 10011110 | ----cl-- 9(2,2,21,2) frols =]« v+ A=A-(IY+d)-CY
SBC (IY+d) | 10011110 5(2,1,2) fro|s =]« v+ A=A-(HL)-CY
SBCAn | 11011110 | —-n— 4(2.2) fr EEE A=A-n-CY
SBC A 10011-r- 2 fr slelv | = A=A-r-CY
SBCHLss | 11101101 | 01ss0010 4(2.2) fr EEE HL=HL-ss-CF
ScF 00110111 2 f -1 - 11 CF=1
SETb,(HL) | 11001011 | 11-b-110 10 (2,2,1,2,3) b[-|-]-]- (HL) = (HL) | bit
SET b,(Ix+d) | 11011101 | 11001011 | ——d— | 11-b-110 13(2.2,2,2,2,3) b[-|-|- |- (IX+d) = (IX+d) | bit
SET b,(Iy+d) | 11111101 | 11001011 | -——d— | 11-b-110 13 (2,2,2,2,2,3) b[-|-]- - (IY+d) = (1Y+d) | bit
SET br 11001011 | 11-b-r- 4(2.2) r A-1-1- r=r|bit
SETUSR | 11101101 | 01101111 4(22) -1 -1 SU = {SU[5:0], 0x01} 3
SLA(HL) | 11001011 | 00100110 10 (2,2,1,2,3) f o [<|=]L|* (HL) = {(HL)[6,01,0}; CY = (HL)(7]
SLA (IX+d) | 11011101 | 11001011 | -——d— | 00100110 | 13 (2,2,2,2,2,3) b [*]*] L [*] ax+a) = qax+aye,0105 CY = ax+a)7]
SLA(IY+d) | 11111101 | 11001011 | ——d— | 00100110 | 13 (2,2:2,2,2,3) f b [*]«] L [*] avea)=tav+ays.anox cv = av+aym
SLAT 11001011 | 00100-r- 4(2.2) fr sl L[ = r = {1[6,01,0}; CY = 1{7]
SRA(HL) | 11001011 | 00101110 10 (2,2,1,2,3) f b=+ L [*| (HY={HLEIHLE.Y CY = HUO]
SRA (IX+d) | 11011101 | 11001011 | —--d- | 00101110 | 13 (2,2,2,2,:2,3) flb ||| L[] D= {('X+3)x[1]a§'[§1+d)[7'1]}; s
SRA (IY+d) | 11111101 | 11001011 00101110 | 13 (2:2,2,2,2,3) £l ||| L[« (VD= {(|Y+g¥1]dgl[\(§]+d)[m]}; o
SRAT 11001011 | 00101-r- 4(22) fr N r = {{700{7,1]}; CY = r{0]
SRL(HL) | 11001011 | 00111110 10 (2,2,1,2,3) f o [<|=]L|* (HL) = {0,(HL)[7,1]}; CY = (HL)[0]
SRL (IX+d) | 11011101 | 11001011 | --—d— | 00111110 13 (2,2,2,2,2,3) f b [*]*] L [*] ox+a) = 0,0x+a)7.21y; CY = ax+a)i0]
SRL (IY+d) | 11111101 | 11001011 | -—-—d— | 00111110 13 (2,2,2,2,2,3) b [*]«] L [*] avea)=0.av+aym.amy; cv = av+ayol
SRLr 11001011 | 00111-r- 4(2.2) fr R r={0,7,1]}; CY = 1[0]
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SUB (HL) 10010110 5(2,1,2) fr V| * A=A-(HL)
SUB (IX+d) 11011101 | 10010110 | ----d--- 9(2221,22) fr V| * A=A - (IX+d)
SUB (IY+d) 11111101 | 10010110 | ----d--- 9(222,1,2) fr V| * A=A-(IY+d)
SUBn 11010110 | ----n-- 4(2,2) fr V| * A=A-n
SUBr 10010-r- 2 fr V| * A=A-r
SURES 11101101 | 01111101 4(2,2) - |- SU = {SU[1:0],SU[7:2]} P
SYSCALL | 11101101 | 01110101 10 (2,2,3.3) - thefe:vszpéz‘(;ggAT_E%f\get
{CY:DE":(HL)} = (IX) + [(IY)*DE+DE'+CY];
UMA 11101101 | 11000000 8+8i (2,2,2,(2,2,3,1)i,2) - | *| BC=BC-1;IX=IX+1; 1Y = IY+1; HL =
HL+1; repeat while BC !=0
{CY:DE":(HL)} = (IX) - [(IY)*DE+DE'+CY];
uMs 11101101 | 11001000 8+8i (2,2,2,(2,2,3,1)i,2) - | *| BC=BC-1; IX=IX+1; 1Y = IY+1; HL =
HL+1; repeat while BC !=0
XOR (HL) 10101110 5(2,1,2) fr L|o A=[A&~(HL)] | [~A & (HL)]
XOR (IX+d) | 11011101 | 10101110 | ----d--- 9(2,2,2,1,2) fr L|o A=[A&~(IX+d)] | [-A & (IX+d)]
XOR (1Y+d) 11111101 | 10101110 | ----d--- 9(2,2,2,1,2) fr L|o A=[A&~(Y+d)] | [-A & (IY+d)]
XOR n 11101110 | ----n--- 4(2,2) fr L|o A=[A&-n]|[~A&n]
XOR r 10101-r- 2 fr L|o A=[A&~1]|[-A&T]
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