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1. Instruction Listing by Groups

A. Load Immediate Data LDHL,(SP+n) ...t 52
LD AA,MN oo 50 LD IX,(SP+N) ..o 53
LD IX,MN .« oo e 54 LDIY,(SP+N) ... 55
LDIYmn ... ... 54 E 16-bit Load and Store to 20-bit Address
LD N . 57

LDP (HL),HL oo 61

B. Load and Store to an Immediate Address LDP (IX),HL ..o 61
LD (M)A oo 45 LDP (IY),HL © oo 61
LD (mn),HL ______________________________ 45 LDP (mn),HL ............................. 62
LD (MN),IX oo 45 LDP (mn),IX ..o 62
LD (MY oo 45 LDP (Mmn),IY .. 62
LD (MN),SS v oveee e e 45 LDPHL,(HL) ... 63
LDA(MNY © ottt 47 LDPHL(IX) ..o 63
LD dd,(MN) oo 49 LDPHL(IY) oo 63
LDHL,(MN) oottt 51 LDPHL,(MN) ... 64
LD IX,(MN) oottt 53 LDPIX,(Mn) ... 64
LDIY,(MN) oo 54 LDPIY,(mn) ... 64

C. 8-bit Indexed Load and Store F. Register to Register Moves
LD (BC)A oottt 41 LDAEIR ... 48
LD (DE),A ..ottt 11 LDAR . 48
LD (HL),N ottt e 41 LDAXPC .. 48
LD (HL),F oo 41 LDAd',BC ... 49
LD (IXHA),N e ee et 43 LD Ad'DE ...t 49
) R S 43 LD EIRA vttt 50
LD (IYH),N oo e e a4 LD HLIX oottt 52
LD (IYH4A)T e eeeeeeee e e, a4 LDHLIY .o 52
LD ABC) « oot 47 LD HRA et e 50
LDADE) ...t 47 LD IX,HL o 54
LD I(HL) « oot e 56 LDIYHL oo 54
LD 1 (IXHA) oot 56 LD SPHL ..ot 59
LD F(IYH) © oo 56 LD SPLIX oot 59

LD SP,IY 59

D. 16-bit Indexed Load and Store LD XPCA e 59
LD (HL+d),HL oo 42
LD (IXHA)HL oo 43 G.Exchange
LD (IY+d),HL oo a4 EX (SP)HL oot 29
LD (SPHN)HL o oo 46 EX (SP)IX © oot 29
LD (SPHN),IX oo 46 EX (SPLIY oo 29
LD (SP+n),IY . 46 EX AR AF 30
LDHL,HL+d) ... 51 EXDEHL ... . 30
LDHL,(IX+d) ... 51 EXDEHL ... 30
LD HL,(IY4) oot 51 EXX ot 31
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H. Stack Manipulation ADC AT 12

POP IP ..\ttt 71 ADDA(HL) ... 13
POP IX .ottt 71 ADDA(XH) ... 13
POP IY .ot teeieeeee 71 ADDA(YHA) Lo 13
POP ZZ .\ 72 ADDAN ... 14
PUSHIP .ottt 73 ADDAI 14
PUSH IX ..o 73 AND(HL) oo 18
PUSH IY .ot 73 AND(XHd) Lo 18
PUSH ZZ ..ot 74 ANDIYHD) Lo 18
AND oo 20
I. 16-bit Arithmetic, Logical, and Rotate CP(HL) ..o 24
ADCHLSS oo 13 CP(XHO) oo 24
ADD HLSs 15 CPUYH) i 24
ADD Xk 16 CPM i 25
ADDIYyY oo 16 CP It 25
ADD SP,d .o 16 OR(HL) ... 68
AND HLDE o 1o OR(XFA)..oooiiiiiiiiei 68
AND IX,DE ..o 19 OR(IY#d) ..o 68
AND IY.DE ..o 19 OR N . 70
BOOLHL .. 22 ORI 70
BOOL IX .+ 93 SBC(XH) ... o1
BOOLIY w1 93 SBC(YH) ... o1
DEC IX o v oo o7 SBCAMHL ... a1
DECIY oo g7 SBCAN ... 92
DECSS v og  SBCAI ... 92
INCIX .+ g2 SUB(HL) ..o 102
INCIY oo g2 SUB(XH) .o 102
INCSS oo g3 SUB(YHd) oo 102
MoL 6667 SUBM ... 102
ORHLDE o SUBT .. 103
ORIX.DE .o oooeoe oo 6o KOR(MHL) ..o 104
ORIY.DE oo gg  KOR(X+d) oo 104
RLDE o\ gg  XOR(YHA) oo 104
RRDE s XORNM.............. 105
RRHL g XORT ... 105
RRIX .o 8 K. g.bit Bit Set, Reset, and Test
RRIY oo 86
SBCHLLSS v ovove oo g3 BITB(HL) oo 21
BIT B, (IX+0) .o eoee e 21
INDEX BITh,(IV4d) ..o 21
BIT D oo 22
J. 8-bit Arithmetic and Logical RESD,(HL) « v oovoeeoeeoeoe e 75
ADC AHL) - oo 5,11 RESD(IXHA) o v 75
ADC A(IXHA) © oo 1 RESB(IY*) oo 75
ADC A(IY+A) oo 11 RESD oo 76
ADC AN .« oo 12 SETbHL) o v 94
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SETb,(IX+A) + vt %4 SRL (IX+A) oot 100

SETb,(IY+d) ..o %4 SRLAYHA) oo 100
SETbr ... 95 SRLI .. 101
L. 8-bit Increment and Decrement O. Instruction Prefixes
DEC (HL) © oot 26 ALTD oot 17
DEC (IX+d) « .ot 26 (o] 34
DEC (IYH4d) oo 26 o] 34
DEC T .. e 27
INC (HL) v 31 P.Block Moves
N XS ) P 31 LDD .t 60
INC (IYH+d) . oo 31 10]5) = S 60
INC I 32 LDl 60
LDIR .. e 60
M. 8-bit Fast Accumulator
CPL oot 26 Q. Control, Jump, and Call
RLA . 82 CALLMN ... 23
RLCA .. e 84 DINZ e ... 28
RRA ot 87 IP(HL) « oo 37
RRCA ot 89 P (IX) v 37
IP(IY) oo 37
N. 8-bit Shift and Rotate PN e 38
I (T T 80 PN L 37
RL(X+d) ..o 80 JRCCE .o 39
RLAY+d) .o 80 JRE 39
Ol (1 83 LCALL X,MN oot 40
RLC(IX+d) ..o 83 LIP X,mMN .. 65
RLC (IYH+d) oo 83 LRET ittt 65
RLC T .. e 84 RET .. 7
RR(HL) oot 85 =] I 78
RR (IXHA) e 85 RETI et 79
RROY*A) oo 85 RSTV ettt e 90
RRI . 87
RRC (HL) oottt gg R.Miscellaneous
RRC (IX+d) oo oot 88 CCF it 24
RRC (IYHA) oo oo 88 IPSET O .ottt oo 35
RRC ... 89 IPSET 1 ... . e 35
SLA(HL) © vt 9% IPSET 2 ittt 35
SLA (IXHd) oo % PSET 3 .ttt e 35
SLA(IY+d) oo % NOP @it 67
SLA T e 97 SCF 93
SRA(HL) « oo 98
SRA (IX+A) v ee e 98 S.New Instructions
SRA(IY+) ..o 98 ADDSP,d ... ... 16
SRA Y . e 99 ALTD ... 17
SRL(HL) ..o 100 ANDHLDE ......... ... ... . ... . . ... 19
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AND IX,DE ...... ... i 19
ANDIY,DE ... ... 19
BOOLHL ... 22
BOOLIX ..o 23
BOOLIY . 23
EX(SP),HL ... .. 29
EXDEHL ... 30
IOE ... 34
IOl . 34
IPRES ... .. 36
IPSET O ... e 35
IPSET 1 ... . e 35
IPSET 2 ... 35
IPSET 3 ... 35
LCALL X,MN ... . 40
LD (HL+d),HL .. ... 42
LD (IX+d),HL . ... 43
LD(Y+d)HL . ... 44
LD(SP+n)HL ... ... . 46
LD (SP+n),IX ... 46
LD (SP+n),IY ... 46
LD AXPC ... 48
LDAd,BC ... .ot 49
LDAd,DE ... ... 49
LDHL,(HL+d) ... 51
LDHL,(IX+d) ... 51
LDHL,(IY+d) ..o 51
LDHL,(SP+n) ... 52
LD HL,IX . 52
LDHLIY .. 52
LDIX,(SP+n) ... 53
LDIX,HL ..o 54
LDIY,(SP+n) ... 55
LDIY,HL ... 54
LD XPC A ... 59
LDP (HL),HL ... 61
LDP (IX),HL ......... .., 61
LDP(IV),HL ....... ... 61
LDP(mn),HL ........... ... i 62
LDP (mn),IX ... 62
LDP (mn),lY ... 62
LDPHL,(HL) ... 63
LDP HL,(IX) ..o 63
LDP HL,(IY) oo 63
LDPHL,(MN) ... 64
LDPIX,(Mmn) ... ..o 64

LDPIY,(MN) ..o e 64

LIPXmn ... 65
LRET .. 65
MUL ... 66, 67
ORHLDDE ...... ... 69
ORIXDE ... 69
ORIYDE ... 69
POPIP ... 71
PUSHIP ... ... . 73
RETI .. 79
RLDE ... 81
RRDE ... . 86
RRHL ... 86
RRIX 86
RRIY 86

BITD,(HL) .+ 21
IPRES ..ottt 36
IPSET 0 ot 35
IPSET L ot 35
IPSET 2 et 35
IPSET 3 et 35
LD AXPC .o 48
LD SPLHL oot e 59
LD SP,IX et 59
LD SPIY et 59
LD XPCA oo e e 59
POP IP .ottt 71
RETI © oottt 79
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2. Document Conventions

Function Heading Key

In thetinted heading for each function (such asthe example shown below), |etter flags at the far right indicate
that the function is new (implemented in the Rabhbit 2000, but not previoudly availablein the Z180 instruction
set), modified from its 2180 equivalent, or privileged. (Someinstructions are both new and privileged.)

No flagsin thislocation indicate that the instruction is identical or very similar to its Z180 counterpart, and
not a privileged instruction.

RETI NP
M = Modified
N = New
P = Privileged

NP = New & Privileged

Instruction Table Key
*  Opcode: A hexidecimal representation of the value that the mnemonic instruction represents.
* I nstructi on: The mnemonic syntax of the instruction.

* C ocks: 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: Clocks Breakdownm

wmqumﬁm)me(e)dmwu%ﬂm(m)]n /F11Tf9.96 0 0 9.96 193.08 264.3¢

* 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
. ALTD sel ects alternate flags
. ALTD sel ects alternate destination register
. ALTD operation is a special case
Table 3: 101 and IOE (“I” Column) Symbol Key
Flag o
Description
S| D
+ | 1A and | OE affect destination
. a0 and | OE affect source
Table 4: Flag Register Key
S|Z|LV|C Description
. Sign flag affected
- Sign flag not affected
. Zero flag affected

- Zero flag not affected

L LV flag contains |ogical check result

\Y LV flag set on arithnetic 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 Condi tion code select (00 = NZ, 01 = Z, 10 = NC, 11 = Q)
d d 7-bit (signed) displacenent. Expressed in two' s conpl enent.
dd Ww word regi ster select-destination (00 = BC, 01 = DE, 10 =
HL, 11 = SP)
dd’ word register select-alternate(00 = BC, 01 = DE', 10 =
HL')
e ] 8-bit (signed) displacenment added to PC
f f condi tion code select (000 = NZ, 001 = Z, 010 = NC, 011 = C,
100 = LZ/NV, 101 = LO'V, 110 = P, 111 = M
m m the nost significant bits(MSB) of a 16-bit constant
m m 16-bit constant
n n 8-bit constant or the least significant bits(LSB) of a 16-
bit constant
r, r' g, g | 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)
% % 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 = 1 X, 11 = SP)
yy yy word register select (00 = BC, 01 = DE, 10 = 1Y, 11 = SP)
2z zz word register select (00 = BC, 01 = DE, 10 = HL, 11 = AF)
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Condition Codes

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)

cC=1 Carry (C=1)

P S=0 M nus

M =1 Positive

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

NV L/ v=0 For arithmentic operations,
No Overfl ow

LO L/ v=1 For | ogic operations, Logic One
(one or nore of the four nost signif-
icant bits of the result are one)

\% L/ v=1 For arithmentic operations,
Overfl ow
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3. Processor Registers

N\ N
A

Alternate Registers

IP

XPC
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4. OpCode Descriptions

ADC A, (HL)
ADC A, (| X+d)
ADC A, (1 Y+d)

Opcode Instruction Clocks Operation
8E ADC A, (HL) 5(2,1,2) A= A+ (HL) + CF
DD 8E d ADC A, (I X+d) |9 (2,2,2,1,2) A= A + (I X+d) + CF
FD 8E d ADC A, (1Y+d) |9 (2,2,2,1,2) A= A+ (lY+d) + CF

Flags ALTD 1/0
S|z L/vVv C F|R| SP S| D
. . V . . .
Description

The datain the Accumulator is summed with the Carry Flag and with the datain memory whose location is:

» hddinword register HL, or

» thesum of thedatain index register IX and a displacement valued, or

* thesum of thedatain index register 1'Y and adisplacement value d.

The result isthen stored in the Accumulator.

Instruction Reference Manual
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ADC A/ n

Opcode Instruction Clocks Operation
CE n ADC A, n 4 (2,2) A=A+n+ CF
Flags ALTD 1/0
S|z L/vVv C F|R| SP S| D
. . V . . .
Description

The 8-bit constant n is summed with the Carry Flag and with the data in the Accumulator. The sum isthen
stored in the Accumulator.

ADC A, r
Opcode Instruction Clocks Operation

o ADC A, r 2 A=A+r1 + 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+1L + CF
Flags ALTD 1/0

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

. . V . . .

Description

The datain the Accumulator is summed with the Carry Flag, CF, and with the dataiin register r (any of the
registers A, B, C, D, E, H, or L). Theresult is stored in the Accumulator.

12
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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 1/0
S| Z L/V C F|R| SP S| D
. . V . . .
Description

The datain the register pair HL is summed with the Carry Flag and with the datain word register ss (any of
the word registers BC, DE, HL, or SP). Theresultisstored in HL.

ADD A, (HL)

ADD A, (| X+d)
ADD A, (1 Y+d)

Opcode Instruction Clocks Operation
86 ADD A, (HL) 5 (2,1, 2 A=A+ (H)
DD 86 d ADD A, (| X+d) 9 (2,2,2,1,2) A=A+ (IX+d)
FD 86 d ADD A, (1Y+d) 9 (2,2,2,1,2) A=A+ (1Y+d)
Flags ALTD 1/0
S| Z L/V C F|R| SP S| D
. . V . ° ° °
Description

The datain the Accumulator is summed with the datain the memory location whose addressis:

e hedinwordregister HL, or

» thesum of thedatain index register IX and a displacement valued, or

» thesum of thedatainindex register I'Y and adisplacement valued.

Theresult is stored in the Accumulator.

Instruction Reference Manual
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ADD A/ n

Opcode Instruction Clocks Operation
C6 n ADD A, n 4 (2,2) A=A+n
Flags ALTD 1/0
S|z L/vVv C F|R| SP S| D
. . V . . .
Description

The data in the Accumulator is summed with the 8-bit constant n. The result is stored in the Accumul ator.

ADD A, r
Opcode Instruction Clocks Operation
— ADD A'r 2 A=A+
87 ADD A A 2 A=A+ A
80 ADD A B 2 A=A+B
81 ADD A C 2 A=A+2C
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+1L
Flags ALTD 1/0

S|z L/vVv C F|R| SP S| D
. . V . . .

Description

Thedatain the Accumulator is summed with the datain register r (any of theregistersA, B, C, D, E, H, or L).

Theresult is stored in the Accumulator.

14
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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/vVv C F|R| SP S| D

Description

The datain the word register HL is summed with the datain the word register ss (any of the word registers
BC, DE, HL, or SP). Theresult isstored in HL.

Instruction Reference Manual
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ADD | X, xX

ADD 1Y, vyy
Opcode Instruction Clocks Operation
— ADD | X, xX 4 (2,2) I X = I X + xX
DD 09 ADD | X, BC 4 (2,2) IX=1X + BC
DD 19 ADD 1 X, DE 4 (2,2) IX =1X+ DE
DD 29 ADD I X, I X 4 (2,2) IX=IX+ 11X
DD 39 ADD | X, SP 4 (2,2) IX=1X+ SP
— ADD 1Y, yy 4 (2,2) 'Y = 1Y + vyy
FD 09 ADD 1Y, BC 4 (2,2) lY =1Y + BC
FD 19 ADD 1Y, DE 4 (2,2) lY = 1Y + DE
FD 29 ADD 1Y,1Y 4 (2,2) Y =I1TY + 1Y
FD 39 ADD 1Y, SP 4 (2,2) lY =1Y + SP
Flags ALTD 1/0
S|Z L'V C F|R| SP S|D
Description

Thedatain index register IX is summed with the word register xx (any of the word registers BC, DE, IX, or
SP) and the result is stored in I X.

Thedatain index register I'Y is summed with the word register yy (any of the word registers BC, DE, IY, or
SP). Theresult isstored in 1Y

ADD SP, d N
Opcode Instruction Clocks Operation
27 d ADD SP, d 4 (2,2) SP = SP + d
Flags ALTD 1/0
S|Z C F|R| SP S| D
Description

The datain the Stack Pointer register is summed with a displacement value d, and then stored in SP.

16
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ALTD N

Opcode Instruction Clocks Operation

76 ALTD 2 [Sets alternate register
destination for follow ng
i nstruction.]

Flags ALTD 1/0

S|z L/vVv 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 ingtructions ALTD causes specia
alternate register uses, unique to that instruction.

Example
The instruction

ALTD ADD HL, DE

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

Theingtructions
ALTD LD DE, BC
and
LD DE , BC
both load the datain word register BC into the alternate word register DE'.
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Description
Performs alogical AND operation between the byte in the Accumulator and the byte whose addressiis:

e inword rethistenss
ssunileé thesdata in iretipaisiss di spl acement \ail uess
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AND HL, DE N

Opcode Instruction Clocks Operation
DC AND HL, DE 2 HL = HL& DE
Flags ALTD 1/0
S|z L/vVv C F|R| SP S| D
. . L 0 . .
Description

Performs alogical AND operation between the word in word register HL and the word in word register 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 the result byteis set only if both the compared bits are set. The
result is stored in HL.

AND | X, DE N
AND 1Y, DE N
Opcode Instruction Clocks Operation
DD DC AND | X, DE 4 (2,2) IX = 1X & DE
FD DC AND 1Y, DE 4 (2,2) lY = 1Y & DE
Flags ALTD 1/0

S|z L/vVv C F|R| SP S| D

. . L 0 .
Description

« AND | X, DE performsalogica AND operation between the word inindex register I X and the
word in word register DE. Theresult isstored in IX.

« AND IY, DE peformsalogica AND operation between the word inindex register I'Y and the
word in word register DE. Theresult isstoredin 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 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) A=A&n
Flags ALTD 1/0
S|z L/vVv C F|R| SP S| D
. . L 0 . .
Description

Performs alogical AND operation between the byte in the Accumulator and the 8-bit constant n. Therelative
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 hit in the result byte is set only if both the compared bits are set. Theresultisstored in
the Accumulator.

AND r
Opcode Instruction Clocks Operation
—_— AND r 2 A=AG&Tt
A7 AND A 2 A=AG&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=AG&E
Ad AND H 2 A=AG&H
A5 AND L 2 A=AG&L
Flags ALTD 1/0

S| Z L/V C F|R| SP S| D
. . L 0 . .

Description

Performs alogical AND operation between the byte in the Accumulator and the bytein the register r (any of
theregisters A, B, C, D, E, H, or L). Therelative 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 byte is set only if

both the compared bits are set. The result is stored in the Accumulator.

20
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BIT b, (HL) P
BI T b, (I X+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 O
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 5E 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
—_— BIT b, (I X+d) 10 (2,2,2,2,2) (I X+d) & bit
DD CB d 46 BIT O, (I X+d) 10 (2,2,2,2,2) (I X+d) & bit O
DD CB d 4E BIT 1, (I X+d) 10 (2,2,2,2,2) (I X+d) & bit 1
DD CB d 56 BIT 2, (I X+d) 10 (2,2,2,2,2) (I X+d) & bit 2
DD CB d 5E BIT 3, (I X+d) 10 (2,2,2,2,2) (I X+d) & bit 3
DD CB d 66 BIT 4, (1 X+d) 10 (2,2,2,2,2) (I X+d) & bit 4
DD CB d 6E BIT 5, (I X+d) 10 (2,2,2,2,2) (I X+d) & bit 5
DD CB d 76 BIT 6, (I X+d) 10 (2,2,2,2,2) (I X+d) & bit 6
DD CB d 7E BIT 7, (1 X+d) 10 (2,2,2,2,2) (I X+d) & bit 7
—_ BIT b, (1Y+d) 10 (2,2,2,2,2) (1'Y+d) & bit
FD CB d 46 BIT O, (I1Y+d) 10 (2,2,2,2,2) (I'Y+d) & bit O
FD CB d 4E BIT 1, (1Y+d) 10 (2,2,2,2,2) (IY+d) & bit 1
FD CB d 56 BIT 2, (1Y+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) (I'Y+d) & bit 3
FD CB d 66 BIT 4, (1Y+d) 10 (2,2,2,2,2) (1'Y+d) & bit 4
FD CB d 6E BIT 5, (1Y+d) 10 (2,2,2,2,2) (I'Y+d) & bit 5
FD CB d 76 BIT 6, (IY+d) 10 (2,2,2,2,2) (1'Y+d) & bit 6
FD CB d 7E BIT 7, (1Y+d) 10 (2,2,2,2,2) (1Y+d) & bit 7
Flags ALTD 1/0

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

Description

Tedsthebit b (any of the bits0, 1, 2, 3, 4, 5, 6, or 7) of the byte whose addressiis:
» contained in the register pair HL, or
» thesum of datainindex register I X plus adisplacement valued, or
» thedatainindex register 1Y plus adisplacement value d.

The Zero Flag, Z, is et if the tested bit is O, reset the bitis 1.

Instruction Reference Manual

21



BIT b, r

Opcode Instruction Clocks Operation

BIT b, r 4 (2,2 r & bit

b, r Al B C D|E|H| L
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 | BA | 6B | 6C | 6D
CB(6) | 77 | 70 | 71 | 72 | 73 | 74 | 75
CB(7)| 7F | 78 | 79 | 7TA | 7B | 7C | 7D

Flags ALTD 1/0

S|z L/vVv 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 bytein theregister r (any of theregisters A, B, C,
D,E H,orlL).

The Zero Flag, Z, is set if the tested bit is 0, reset if the bitis 1.

BOOL HL N
Opcode Instruction Clocks Operation
CcC BOOL HL 2 If (HL'=0) H =1
Flags ALTD 1/0
S| Z L/Vv C F|R| SP S| D
) ) 0 0 . .
Description

If the datain word register HL does not equal zero, then it isset to 1.
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BOOL | X N
BOOL |Y N
Opcode Instruction Clocks Operation
DD CC BOOL | X 4 (2,2) If (IX!=0) IX=1
FD CC BOOL |Y 4 (2,2) If (1Y!=0) Y =1
Flags ALTD 1/0

S|z L/vVv C F|R| SP S| D

. . 0 0 .
Description

If the datain index register I X or I'Y does not equal zero, then that register isset to 1.

CALL mm
Opcode Instruction Clocks Operation
CDnm CALL mm 12 (2, 2,2,3, 3) (SP - 1) = Pc(hi gh);
(SP - 2) = PC(lOW)'
PC=m; SP = SP - 2
Flags ALTD 1/0
S|z L/vVv C F|R| SP S| D
Description

Thisinstruction is used to call asubroutine. First the datain the Program Counter is pushed onto the stack.
The high-order byte of the PC is pushed first, then the low-order byte. The program counter is then |oaded

with mn,16-bit address of thefirst instruction of the subroutine. The Stack Pointer is updated to reflect the two
bytes pushed onto the stack.

The Dynamic C assembler recognizes CALL | abel , wheremm iscoded asalabdl.
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CCF

Opcode Instruction Clocks Operation
3F CCF 2 CF = ~CF
Flags ALTD 1/0
S|z L/vVv C F|R| SP S| D
Description

The Carry Flag isinverted: If it is set, it becomes cleared. If it isnot set, it becomes set.

CP (HL)
CP (I X+d)
CP (1 Y+d)
Opcode Instruction Clocks Operation
BE CP (HL) 5(2,1,2) A - (HL)

DD BE d CP(IX+4d |9 (2,2,2,1,2) A- (IX+d
FE BE d CP(lY+4d) |9 (2,2,2,1,2) A- (1Y +d)
Flags ALTD 1/0
S|Z L'V C F|R| SP S|D
) ) V . . .

Description

Compares the datain the Accumulator with the data whose addressis () contained in word register HL, (b)
the sum of thedatain index register 1X plusadisplacement valued, or (c) the sum of the datain index register
I'Y plus adisplacement value d.

These compares are accomplished by subtracting the appropriate data ((HL), (IX+d), or (1Y +d)) from the
Accumulator. If the value of the datain the Accumulator is less than the value of the data compared, then the
Sign Flag and the Carry Flag are set. If they are equal, the Zero Flag is set. If the datais greater than the data
in the Accumulator, then the Sign, Carry, and Zero Flags are reset. This operation does not affect the datain
the Accumulator.

24 Rabbit 2000 Microprocessor



CP n

Opcode Instruction Clocks Operation
FE n CP n 4 (2,2) A-n
Flags ALTD 1/0
S|z L/vVv C F|R| SP S| D
. . V . .
Description

Comparesthe datain the Accumulator with an 8-bit constant n. This compare is accomplished by subtracting
n from the Accumulator. If the value of the datain the Accumulator is less than the value of n, then the Sign
Flag and the Carry Flag are set. If they are equal, the Zero Flag is set. If nis greater than the datain the Accu-
mulator, then the Sign, Carry, and Zero Flags are reset. This operation does not affect the datain the Accumu-
lator.

CP r
Opcode Instruction Clocks Operation
— CPr 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 1/0

S|Z L'V C F|R| SP S| D
) ) V . .

Description

Comparesthe datain Accumulator with the datain register r (any of theregistersA, B, C, D, E, H, or L). This
compare is accomplished by subtracting the appropriate data (r) from the Accumulator. If the value of the
datain the Accumulator is less than the value of the data compared, then the Sign Flag and the Carry Flag are
st If they are equal, the Zero Flag is set. If the datais greater than the dataiin the Accumulator, then the Sign,
Carry, and Zero Flags are reset. This operation does not affect the datain the Accumulator.
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CPL

Opcode Instruction Clocks Operation
2F CPL 2 A= ~A
Flags ALTD 1/0
S|z L/vVv C F|R| SP S| D
Description

The datain the Accumulator isinverted (one’ s complement).

Example

If the datain the Accumulator is 1100 0101, after the instruction CPL the Accumulator will contain
0011 1010.

DEC ( HL)
DEC (| X+d)
DEC (| Y+d)
Opcode Instruction Clocks Operation
35 DEC (HL) 8 (2,1,2,3) (HL) = (HY) - 1
DD 35 d DEC (| X+D) 12 (2,2,2,1,2,3) (IX+d) =(IX+d -1
FD 35 d DEC (| Y+D) 12 (2,2,2,1,2,3) (ly +d) =(ly+d) -1
Flags ALTD 1/0
S|Z L'V C F|R| SP S| D
o | o \Vi . o | o
Description

Decrements the byte whose address is:
e inword register HL, or
» thedatainindex register IX plusadisplacement valued, or

» thedatainindex register 1Y plus adisplacement value d.
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DEC | X

DEC |'Y
Opcode Instruction Clocks Operation
DD 2B DEC I X 4 (2,2) IX=1X-1
FD 2B DEC 1Y 4(2, 2) ly =1Y -1
Flags ALTD 1/0

S|z L/vVv C F|R| SP S| D

Description

Decrements the datain index register IX or Y.

DEC r

Opcode Instruction Clocks Operation
— DEC r 2 r=r -1
3D DEC A 2 A=A-1
05 DEC B 2 B=B-1
0]D) DEC C 2 cC=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 1/0

S|z L/vVv C F|R| SP S| D
. . V - . .

Description

Decrements the datain the register r (any of theregisters A, B, C, D, E, H, or L).
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DEC ss

Opcode Instruction Clocks Operation
— DEC ss 2 ss =ss - 1
0]D) DEC BC 2 BC=BC- 1
1D DEC DE 2 DE = DE - 1
2D DEC HL 2 HL = HL - 1
3D DEC SP 2 SP=SP -1
Flags ALTD 1/0
S|z L/vVv C F|R| SP S| D
Description

Decrements the datain word register ss (any of the word registers BC, DE, HL, or SP).

DINZ e
Opcode Instruction Clocks Operation
10 e-2 DINZ e 5(2,2,1) B=B1;, if {B!=0} PC=PC+ e
Flags ALTD 1/0
S|z L/vVv C F|R| SP S| D
Description

Thisinstruction’s mnemonic stands for Decrement and Jump if Not Zero. It decrementsthe datain register B
then, if the datain B does not equal 0, it adds the 8-bit signed constant e to the Program Counter.

Two is subtracted from the va ue e so the instruction jumps from the current instruction and not the following
instruction.
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EX (SP), HL M

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/vVv C F|R| SP S| D
Description

Exchanges the byte in the register H with the data whose address is the data in the Stack Pointer register
plus 1; and exchanges the byte in the register L with the data whose address is the datain the Stack Pointer.

EX (SP), I X
EX (SP), 1Y
Opcode Instruction Clocks Operation
DD E3 EX (SP), I X 15 (2,2,1,2,2,3,3) | X(highy <=> (SP+1);
I X(iowy <> (SP)
FD E3 EX (SP), 1Y 15 (2,2,1,2,2,3,3) ' Yhigny <> (SP+1);
I Y(iowy <> (SP)
Flags ALTD 1/0
S|Z L'V C F|R| SP S| D
Description

« EX (SP), | Xexchangesthe high order byte of index register IX with the datawhose addressis
1 plusthe data in the Stack Pointer register, and exchanges the low order byte of index register
IX with the data whose address is the data in the Stack Pointer register, SP.

e EX (SP), | Y exchangesthe high order byte of index register 1Y with the datawhose addressis
1 plusthe data in the Stack Pointer register, and exchanges the low order byte of index register
I'Y with the data whose address is the data in the Stack Pointer register.
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EX AF, AF'

Opcode Instruction Clocks Operation
08 EX AF, AF' 2 AF <-> AF'
Flags ALTD 1/0
S|z L/vVv C F|R| SP S| D
Description

Exchanges the datain word register AF with the datain the alternate word register AF-.

EX DE, HL N
EX DE' , HL
Opcode Instruction Clocks Operation
EB EX DE, HL 2 if ('ALTD) then DE <—> HL
el se DE <—> HL'
E3 EX DE', HL 2 if ('ALTD) then DE' <-> HL
el se DE' <—> HL

Flags ALTD 1/0

S|z L/vVv C F|R| SP S|D

Description

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

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

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

 EXDE,H. ; equivalent to ALTD EX DE , HL
« EX DE HL ; equivalent to ALTD EX DE , HL’
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EXX

Opcode Instruction Clocks Operation
D9 EXX 2 BC <—> BC ; DE <> DE'; HL <-> HL'
Flags ALTD 1/0
S|z L/vVv C F|R| SP S| D
Description

Exchanges the datain word registers BC, DE, and HL, with the data in their respective alternate word regis-
tersBC', DE', and HL".

| NC ( HL)
| NC (1 X+d)
| NC (1 Y+d)
Opcode Instruction Clocks Operation
34 I NC (HL) 8 (2,1,2,3) (HL) = (HL) + 1
DD 34 d I NC (1 X+d) 12 (2,2,2,1,2,3) (IX+d) =(IX+d +1
FD 34 d I NC (1Y+d) 12 (2,2,2,1,2,3) (ly +d) =(ly+d) +1
Flags ALTD 1/0
S|z L/vVv C F|R| SP S| D
. . V . . .
Description

Increments the byte whose addressiis:
* heldinword register HL, or
» thesum of thedatain index register IX and a displacement valued, or

» thesum of thedatainindex register I'Y and adisplacement valued.
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I NC | X

INC 1Y
Opcode Instruction Clocks Operation
DD 23 I NC I X 4 (2,2) IX=1X+1
FD 23 INC Y 4 (2,2) lY =1Y + 1
Flags ALTD 1/0
S| Z L/ Vv C F|R| SP S| D
Description
* | NC I Xincrementsthe datain index register I X.
* I NC I Yincrementsthe datain index register 1Y.
| NC r
Opcode Instruction Clocks Operation
— INC r 2 r=r +1
3C I NC A 2 A=A+1
04 INC B 2 B=B+1
oC INC C 2 C=C+1
14 I NC D 2 D=D+1
1C I NC E 2 E=E+1
24 INC H 2 H=H+ 1
2C I NC L 2 L=L+1
Flags ALTD 1/0
S| Z L/v C F|R| SP S| D
. . V - . .
Description

Increments the datain the register r (any of theregistersA, B, C, D, E, H, or L).
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| NC ss

Opcode Instruction Clocks Operation
— I NC ss 2 ss = ss + 1
03 I NC BC 2 BC =BC+ 1
13 I NC DE 2 DE = DE + 1
23 I NC HL 2 HL = HL + 1
33 I NC SP 2 SP=SP +1
Flags ALTD 1/0
S|z L/vVv C F|R| SP S| D
Description

Increments the datain word register ss (any of the word registers BC, DE, HL, or SP).
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I OE N

N0 N
Opcode Instruction Clocks Operation
DD | CE 2 | /O external prefix
D3 A 2 I /O internal prefix
Flags ALTD 1/0
S|Z L'V C F|R| SP S|D
Description

e 1A : ThelOl prefix alows the use of existing memory accessingtructions asinterna 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 |Ol, the upper byte of a 16-bit addressis
ignored sinceinternal /O peripherals are mapped within the first 256-bytes of the /O address
space. Writesto inetnal 1/O registers require two clocks rather than the three required for mem-
ory write operations.

« |1 CE ThelOE prefix allows the use of existing memory access instructions as externa 1/0
instructions. Unlike internal 1/0O peripherds, externa /O 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 1/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 special one byte
memory access instructions, a bug in the Rabbit 2000 causes | /O access to occur instead of memory access:

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

This bug can easily be avoided by putting a NOP instruction between an | /O instruction and any of these spe-
cia instructions. Dynamic C versions 6.57 and later will automatically compensate for this bug.

Examples

Thefollowing instruction loads the contents of the Accumulator into the internal 1/0 register at address loca
tion 030h:

IO LD (030h), A
These next instructions read aword from externa |/O address 0A002:

LD X, O0AOOOh
|OE LD HL, (1X+2)
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IP O NP
P 1 NP
P 2 NP
IP 3 NP
Opcode Instruction Clocks Operation
ED 46 IP O 4 (2,2) IP = {IP[5:0], 00}
ED 56 P 1 4 (2,2) IP = {IP[5:0], 01}
ED 4E P 2 4 (2,2) IP = {IP[5:0], 10}
ED 5E IP 3 4 (2,2) IP = {IP5:0], 11}
Flags ALTD 1/0
S|Z L'V C F|R| SP S|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. IP 0 formsthe lowest priority; IP 3 forms the highest priority.

| P 0: ThelPOingruction shiftsthe contents of the register holding the previous priorities 2-
bitsto the l€eft, then setsthe Interrupt Priority Register (bits 0 and 1) to 00.

« | P 1: ThelPlingtruction first shiftsthe contents of the register holding the previous priorities

2-bitsto the left, then

setsthe Interrupt Priority Register (bits0 and 1) to O1.

« | P 2: ThelP2ingruction shiftsthe contents of the register holding the previous priorities 2-
bitsto the left, then sets the Interrupt Priority Register (bits 0 and 1) to 10.

* | P 3: ThelP 3ingtruction shifts the contents of the register holding the previous priorities 2-
bitsto the left, then sets the Interrupt Priority Register (bits0 and 1) to 11.

Processor Priority Effect on Interrupts

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

1 Only interrupts of priority 2 and 3 take pl ace
after execution of current non privil eged
i nstruction.

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

3 Al interrupt are suppressed
(except the RST instruction).
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| PRES NP
Opcode Instruction Clocks Operation
ED 5D | PRES 4 (2,2) IP={IP1:0], IP[7:2]}
Flags ALTD 1/0
S|z L/vVv C F|R| SP S
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.

Ex

ample

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

would cause the Interrupt Priority register to contain 20000001.

36
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JP (HL)

JP (1X)

JP (1Y)

JP m

Opcode Instruction Clocks Operation
E9 JP (HL) 4 (2,2) PC = HL
DD E9 JP (1X) 6 (2,2,2) PC = I X
FD E9 JP (1Y) 6 (2,2,2) PC=1Y
C3nm JP mm 7 (2,2,2,1) PC = m
Flags ALTD 1/0

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

Description

e JP (HL): ThedaainHL isloaded into the Program Counter. Thus the address of the next
instruction fetched isthe datain HL.

e JP (I X): Thedaainindex register IX isloaded into the Program Counter. Thus the address
of the next instruction fetched isthe datain I X.

e JP (1Y): Thedaainindex register I'Y isloaded into the Program Counter. Thus the address
of the next ingtruction fetched isthe datain 1Y.

e JP m: The 16-bit constant mn isloaded into the Program Counter. Thus the address of the
next instruction fetched is mn. Thisinstruction recognizes labels when used in the Dynamic C
assembler.
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JP f, m

Opcode Instruction Clocks Operation
— JP f, m 7 (2,2,2,1) if {f} PC=m
C nm JP NZ, m 7 (2,2,2,1) if {NZ} PC = m
CAnm JP Z, m 7 (2,2,2,1) if {Z} PC = m
D2 nm JP NC, m 7 (2,2,2,1) if {NC} PC = m
DA nm JP C,mm 7 (2,2,2,1) if {C PC=nm
E2 n m JP LZ, m 7 (2,2,2,1) if {LZ/INV} PC = m
EAnm JP LO m 7 (2,2,2,1) if {LOV} PC=m
F2 nm JP P, m 7 (2,2,2,1) if {P} PC=mm
FAnm JP M mm 7 (2,2,2,1) if {M PC=nm

Flags ALTD 1/0
S| Z L/v F|R| SP S| D
Description

If the condition f istrue then the 16-bit data mn isloaded into the Program Counter, PC. If the condition is
false then the Program Counter increments normally.

The condition f is one of the following: NZ, zero flag not set; Z, zero flag set; NC, carry flag not set; C, carry
flag set; LZ, Logical/Overflow flag is not set; LO, Logical/Overflow flag is set; P, sign flag not set; M, sign

flag set.

This instruction recognizes labels when used in the Dynamic C assembler.
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JR cc, e

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 {Z} 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 {C PC=PC+ e
Flags ALTD 1/0

S|z L/vVv C F|R| SP S| D

Description

If condition cc istrue then the 8-bit signed displacement value e is added to the Program Counter, PC.

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

Thisinstruction recognizes labels when used in the Dynamic C assembler.

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'V C F|R| SP S| D
Description

Adds a signed constant e to the Program Counter.

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

This instruction recognizes labels when used in the Dynamic C assembler.
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LCALL x, mm N

Opcode Instruction Clocks Operation
CF n mx LCALL x, m 19 (2,2,2,2,1,3,3,3,1) (SP - 1) = XPC
(SP - 2) = PCpigny;
(SP - 3) = PC(lOW)'
XPC = x;
PC = m;
SP =SP - 3
Flags ALTD 1/0
S|z L/vVv C F|R| SP S| D
Description

Thisingtructionissimilar 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 calls to be made to 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 the Extension of the Program Counter, XPC, is pushed onto the stack. Next
the Program Counter, PC, is pushed onto the stack, the high order byte first, then the low order byte. Then the
XPC isloaded with the 8-bit value x and the PC isloaded with the 16-bit value, mn. The Stack Pointer register
isthen 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 [ abel
LCALL x, | abel
LCALL x: | abel
LCALL x:mm

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 (BQ), A 7 (2,2,3) (BCO) = A
12 LD (DE), A 7 (2,2,3) (DE) = A
36 n LD (HL), n 7 (2,2,3) (HL) =n
o 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) =1L
Flags ALTD 1/0

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

Description

« LD (BQO), A: Loadsthe memory location whose addressis the datain word register BC with
the data in the Accumulator.

e LD (DE), A: Loadsthe memory location whose addressis the datain word register DE with
the datain the Accumulator.

e LD (HL), n: Loadsthe memory location whose addressisthe datain HL with the 8-bit con-
stant n.

e LD (HL), r: Loadsthe memory location whose addressisthe datain HL, with the datain the
register r (any of theregisters A, B, C, D, E, H, or L).
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LD (HL+d), HL N

Opcode Instruction Clocks Operation

DD F4 d | LD (HL+d),H.L |13 (2,2,2,1,3,3) (HL+d) = L; (HL+d+1) = H

Flags ALTD 1/0

S|z L/vVv C F|R| SP S|D

Description

Loadsthe datain register L into the memory location whose address is the sum of the datain word register
HL and adisplacement value d. Then, loadsthe datain register H into the memory location whose addressis
the sum of the datain word register HL and a displacement valued plus 1.
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LD (1 X+d), HL

LD (I X+d), n
LD (I X+d), r
Opcode Instruction Clocks Operation
F4 d LD (I X+d), HL 11 (2,2,1,3,3) | (IX+d) =L; (IX+d+1) =H
DD 36 d n LD (I X+d), n 11 (2,2,2,2,3) | (IX+d) =n
—_— LD (I X+d),r 10 (2,2,2,1,3) | (IX+d) =7
DD 77 d LD (I X+d), A 10 (2,2,2,1,3) | (IX+d) =A
DD 70 d LD (I X+d), B 10 (2,2,2,1,3) |(IX+d) =B
DD 71 d LD (I X+d), C 10 (2,2,2,1,3) |(IX+d) =C
DD 72 d LD (I X+d), D 10 (2,2,2,1,3) |(IX+d) =D
DD 73 d LD (I X+d), E 10 (2,2,2,1,3) |(IX+d) =E
DD 74 d LD (I X+d), H 10 (2,2,2,1,3) | (IX+d) =H
DD 75 d LD (I X+d), L 10 (2,2,2,1,3) |(IX+d) =1L
Flags ALTD 1/0
S|Z L'V C F|R| SP S|D
Description

e LD (I X+d), HL: Loadsthedatainregister L into the memory location whose addressisthe
sum of thedatain index register I X and adisplacement value d. Then, loadsthe datain register H
into the memory location whose address is the sum of the datain index register IX and adis-
placement value d plus 1.

e LD (I X+d), n: Loadsthe 8-hit constant n into the memory location whose addressis the sum
of index register I X and a displacement value d.

e LD (IX+d),r:

Loadsthe datain register r (any of theregistersA, B, C, D, E, H, or L) into

the memory location whose addressis the sum of the datain index register IX plusadisplace-
ment value d.
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LD (1Y+d), HL N

LD (1Y+d), n
LD (1 Y+d), r
Opcode Instruction Clocks Operation
FD F4 d LD (1Y+d), HL 13 (2,2,2,1,3,3) (1y +d) =1L;
(ly+d+ 1) =H
FD 36 d n LD (1Y+d),n 11 (2,2,2,2,3) (ly +d) =n
e LD (1Y+d),r 10 (2,2,2,1,3) (Iy +d) =r
FD 77 d LD (1Y+d), A 10 (2,2,2,1,3) (ly +d) =A
FD 70 d LD (1Y+d),B 10 (2,2,2,1,3) (ly +d) =8B
FD 71 d LD (1Y+d), C 10 (2,2,2,1,3) (ly +d) =C
FD 72 d LD (1Y+d),D 10 (2,2,2,1,3) (ly +d) =D
FD 73 d LD (1Y+d), E 10 (2,2,2,1,3) (ly +d) = E
FD 74 d LD (1Y+d),H 10 (2,2,2,1,3) (ly +d) =H
FD 75 d LD (1Y+d), L 10 (2,2,2,1,3) (ly+d) =1L
Flags ALTD 1/0
S|Z L'V C F|R| SP S|D
Description

e LD (1Y+d), HL: Loadsthedatain register L into the memory location whose addressisthe
sum of thedatain index register I'Y and adisplacement valued. Then, loadsthe datain register H
into the memory location whose address is the sum of the datain index register 1Y and adis-
placement value d plus 1.

e LD (1Y+d), n: Loadsthe 8-bit constant n into the memory location whose addressis the
sum of the datain index register 1Y and a displacement value d.

e LD (1Y+d), r: Loadsthedatainregisterr (any of theregistersA, B, C, D, E, H, or L) into
the memory location whose addressis the sum of the datain index register I'Y plusadisplace-
ment value d.
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LD (m), A

LD (m), HL
LD (m), | X
LD (m), 1Y
LD (mm), ss
Opcode Instruction Clocks Operation
32 nm LD (m), A a (m) = A
22 nm LD (mm), HL b (m) =L (m+ 1) =H
DD 22 nm | LD (m),IX c (m) = 1 Xow: (M + 1) =1 Xchign
FD 22 nm |[LD(m),IY c (m) = 1Y0w: (M + 1) = 1Ypign
—_— LD (m), ss c (M) = SS(jow; (M + 1) = SS(yign
ED 43 n m | LD (m), BC c (m) =C (m + 1) =B
ED 53 n m | LD (m), DE c (m) =E (m + 1) =D
ED 63 n m | LD (m), HL c (m) =L; (m + 1) =H
ED 73 n m | LD (m), SP c (m) =P, (m + 1) =S
Clocking: (a)10 (2,2,2,1,3) (b)13 (2,2,2,1,3,3) (¢)15 (2,2,2,2,1,3,3)
Flags ALTD 1/0
S| Z L/ Vv C F|R| SP S| D
Description

LD (mm), A: Loadsthe memory location whose address is mn with the data in the Accumula-
tor.

LD (m), HL: Loadsthe memory location whose address is mn with the datain register L,
then loads the memory location whose addressis 1 plus mn with the datain register H.

LD (m), | X: Loadsthe memory location whose addressis mn with the low order byte of the
datain index register 1X, and the memory location whose addressis 1 plus mn with the high
order byte of thedatain IX.

LD (m), | Y: Loadsthe memory location whose addressis mn with the low order byte of the
datain index register 1Y, the memory location whose addressis 1 plus mn with the high order
byte of thedatain Y into.

LD (m), ss: Loadsthe memory location whose addressis mn with the low order byte of the
datain word register ss (any of the word registers BC, DE, HL or SP). Then, |oads the memory
location whose addressis 1 plus mn with the high order byte of the datain word register ss.
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LD (SP+n), HL N
LD (SP+n), | X N
LD (SP+n), 1Y N
Opcode Instruction Clocks Operation
D4 n LD (SP+n),HL |11 (2,2,1,3,3) (SP+n) =1L; (SP+n+1) =H
DD D4 n | LD (SP+n),IX |13 (2,2,2,1,3,3) (SP + n) = 1Xow:
(SP + n + 1) = 1 Xnign
FD D4 n | LP (SP+n),lY |13 (2,2,2,1,3,3) (SP +n) = 1Y ow;
(SP + n + 1) = 1Y(hign
Flags ALTD 1/0
s|z L/ V C F|R| SP S| D

Description

e LD (SP+n), HL: Loadsthedatain theregister L intothe memory location whose addressis
the sum of the datain the Stack Pointer, SP, and the displacement n. Then loads the dataiin the
register H into the memory location whose addressis the sum of the datain SP, the displacement
n,and 1.

e LD (SP+n), | X: Loadsthelow order byte of the datain index register IX into the memory
location whose address is the sum of the datain the Stack Pointer, SP, and the displacement n.
Then loads the high order byte of the datain IX into the memory location whose address isthe
sum of datain SP, the displacement n, and 1.

e LP (SP+n),|Y: Loadsthelow order byte of the datainindex register I'Y into the memory
location whose address is the sum of the datain the Stack Pointer, 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 (mm)
Opcode Instruction Clocks Operation
0A LD A (BO 6 (2,2,2) A = (BC
1A LD A (DE) 6 (2,2,2) A = (DE)
3Anm LD A (mm) 9 (2,2,2,1,2) A= (m)
Flags ALTD 1/0
S| Z L/V C F|R| SP D
Description

L oads the Accumulator with the data whose addressin memory is:

» thedaainword register BC, or

» thedaainword register DE, or

* the 16-bit constant mn.
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LD A EIR
LD A I'lR
Opcode Instruction Clocks Operation
ED 57 LD A EIR 4 (2,2) A = ER
ED 5F LD A IIR 4 (2,2) A=1IR
Flags ALTD 1/0

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

Description

e LD A EIR Loadsthe Accumulator with the datain the Externa Interrupt Register, EIR. The
EIR isused to specify the Most Significant Byte (MSB) of the External Interrupt address. The
value loaded in the EIR is concatenated with the apprporiate External Interrupt addressto form
the 16-bit ISR starting address.

e LD A Il R Loadsthe Accumulator with the datain the Internal Interrupt Register, IIR. The
IR is used to specify the Most Significant Byte (MSB) of the Internal Peripheral Interrupt
address. The value loaded in the | IR is concatenated with the apprporiate Internal Periphera
address to form the 16-bit ISR starting address for that peripheral.

LD A, XPC NP
Opcode Instruction Clocks Operation
ED 77 LD A, XPC 4 (2,2) A = XPC
Flags ALTD 1/0
S|z L/vVv C F|R| SP S| D
Description

L oads the Accumulator with the data in the Extension of the Program Counter, XPC.
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LD dd, (rm)

Opcode Instruction Clocks Operation
— LD dd, (m) 13 (2,2,2,2,1,2,2) | dd(om = (mM);
dd(pigny = (M + 1)
ED 4B n m LD BC, (m) 13 (2,2,2,2,1,2,2) C=(m); B=(m + 1)
ED 5B n m LD DE, (m) 13 (2,2,2,2,1,2,2) E=(m); D= (m + 1)
ED 6B n m LD I X, (m) 13 (2,2,2,2,1,2,2) X=(m); | = (m + 1)
ED 7B n m LD SP, (m) 13 (2,2,2,2,1,2,2) P=(m); S=(m + 1)
Flags ALTD 1/0
S| Z L/v C F|R| SP S| D
Description

Loadsthe low order byte of the word register dd (any of the word registers BC, DE, I X, or SP) with the data
at memory address mn. Then loads the high order byte of the word register dd with data at memory address

mn plus 1.
LD dd', BC N
LD dd', DE N
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', BC 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' , DE 4 (2,2) DE' = DE
ED 61 LD HL', DE 4 (2,2) HL' = DE
Flags ALTD 1/0
S| Z L/Vv C F|R| SP S| D
Description

Loads the alternate register pair dd' (any of theregisters BC', DE', or HL") with the datain the register pair BC
or theregister pair DE.
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LD dd, m

Opcode Instruction Clocks Operation
— LD dd, m 6 (2,2,2) dd = m
0Ol nm LD BC, m 6 (2,2,2) BC = m
11 nm LD DE, m 6 (2,2,2) DE = m
21 n'm LD I X, m 6 (2,2,2) IX = m
31 nm LD SP, m 6 (2,2,2) SP = m
Flags ALTD 1/0
S| Z L/v C F|R| SP S| D
Description

Loads the register pair dd (any of the register pairs BC, DE, 1X, or SP) with the 16-bit value mn.

LD EIR, A
LD I R, A
Opcode Instruction Clocks Operation
ED 47 LD EIR A 4 (2,2) EIR = A
ED 4F LDIIR A 4 (2,2) IR =A
Flags ALTD /0

S|z L/vVv C F|R| SP S| D

Description

e LD EIR A LoadstheExterna Interrupt Register, EIR, with the datain the Accumulator. The
EIR is used to specify the Most Significant Byte (MSB) of the External Interrupt address. The
value loaded in the EIR is concatenated with the apprporiate External Interrupt addressto form
the 16-bit ISR starting address.

e LD IIR A Loadsthelnternd Interrupt Register, IR, with the datain the Accumulator. The
IR isused to specify the Most Significant Byte (MSB) of the Internal Peripheral Interrupt
address. The value loaded in the IR is concatenated with the apprporiate Internal Periphera
address to form the 16-bit ISR starting address for that peripheral.

50 Rabbit 2000 Microprocessor



LD HL, (rm) LD HL, ( HL+d) N
LD HL, (I X+d) N
LD HL, (I Y+d) N
Opcode Instruction Clocks Operation
2A LD HL, () 11 (2,2,2,1,2,2) |L=(m); H= (m + 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, (I X+d) | 9 (2,2,1,2,2) L=(IX+d); H=(IX+d+ 1)
FD E4 d LD HL, (1'Y+d) |11 (2,2,2,1,2,2) |L=(1Y+d); H= (1Y +d + 1)
Flags ALTD 1/0
S|z L/ Vv C F|R| SP S|D
Description
e LD HL, (m): Loadstheregister L withthe datawhose addressis mn and loadstheregister H
with the data whose addressis mn plus 1.
e LD HL, (HL+d): Loadstheregister L withthe datawhose addressisthe datain word register
HL plus a displacement d. Then loads the register H with the data whose addressis the datain
word register HL plus adisplacement d plus 1.
e LD HL, (I X+d): Loadstheregister L withthe datawhose addressisthe datainindex regis-
ter IX plus adisplacement d. Then loads the register H with the datawhose addressisthe datain
index register 1X plusadisplacement d plus 1.
e LD HL, (1Y+d): Loadstheregister L withthe datawhose addressisthe datainindex regis-
ter 1Y plusadisplacement d. Then loads the register H with the data whose addressisthe datain
index register 1Y plusadisplacement d plus 1.
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LD HL, ( SP+n)

Opcode Instruction Clocks Operation
4 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/vVv C F|R| SP S| D
Description

Loads the register L with the datawhose addressis the datain index register SP plus a displacement d. Then
loads the register H with the data whose addressis the datain index register SP plus a displacement d plus 1.

LD HL, I X N
LD HL, 1Y N
Opcode Instruction Clocks Operation
DD 7C LD HL, I X 4 (2,2) HL = I X
FD 7C LD HL, 1Y 4 (2,2) H = 1Y
Flags ALTD 1/10

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

Description
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e LD HL, I X: Loadstheword register HL with the datain index register 1X.

« LD HL,1Y: Loadstheword register HL with the datain index register Y.
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LD | X, (nm)

Opcode Instruction Clocks Operation
DD 2A n m LDIX,(rm) 13~ IX(IOW) = (rm), |X(high) = (rm + 1)
*Clocking: 13 (2,2,2,2,1,2,2)
Flags ALTD 1/0
S|z L/Vv F|R| SP S| D
Description

Loads the low order byte of index register I X with the data whose address is mn. Then loads the high order
byte of 1X with the data whose addressis mn plus 1.

LD | X, ( SP+n) N
Opcode Instruction Clocks Operation
DD C4 n LD IX,(SP+n) 11* lX(IOW) = (SP + n), |X(high) = (SP + n + 1)
*Clocking: 11 (2,2,2,1,2,2)
Flags ALTD 1/0
S|z L/Vv C F|R| SP S| D
Description

Loads the low order byte of index register IX with the datawhose addressis the datain the Stack Pointer, SP,
plus a displacement n. Then loads the high order byte of I X with the data whose addressis the dataiin the

Stack Pointer register plus a displacement n plus 1.

Instruction Reference Manual

53



LD I X, HL N

LD I X,
LD 1Y, HL N
LD 1Y, m
Opcode Instruction Clocks Operation

DD 7D LD | X, HL 4 (2,2) I X = HL

DD 21 n m LD I X, m 8 (2,2,2,2) IX = m

FD 7D LD 1Y, HL 4 (2,2) Y = HL

FD 21 n m LD 1Y, m 8 (2,2,2,2) Y = m

Flags ALTD 1/0

S Z L/V C F R SP S D

Description

e LD I X HL: Loadstheindex register IX with the datain word register HL.
« LD I X, m: Loadstheindex register IX with the 16-bit constant mn.
e LD 1Y, HL: Loadstheindex register I'Y with the datain word register HL.
e LD I X m: Loadstheindex register I'Y with the 16-bit constant mn.

Description

Loads the low order byte of index register 1Y with the data at the address mn and |oads the high order byte of
I'Y with the data at the address mn+1.
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LD 1Y, (SP+n)

Opcode In,5ruction Clocks Operation
FD C4 n LD |Y,(SP+n) 11* lY(IOW) = (SP+ n), lY(high) = (SP+ n + 1)
*Clocking: 11 (2,2,2,1,2,2)
Flags ALTD 1/0
S|z L/Vv C F|R| SP S| D
Description

Loads the low order byte of index register 1Y with the datawhose address is the datain the Stack Pointer reg-
ister SP plusadisplacement n. Then loads the high order byte of I'Y with the datawhose addressisthe datain

the Stack Pointer register plus a displacement n plus 1.
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LD r, (HL)

LD r, (I X+d)
LD r, (1 Y+d)
Opcode Instruction Clocks Operation
o 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)
o LD r, (I X+d) |9 (2,2,2,1,2) r = (11X + d)
DD 7E d LD A, (I X+d) |9 (2,2,2,1,2) A= (IX+d
DD 46 d LD B, (I X+d) |9 (2,2,2,1,2) B = (IX+ d)
DD 4E d LD C (I X+d) |9 (2,2,2,1,2) C=(IX+d)
DD 56 d LD D, (I X+d) |9 (2,2,2,1,2) D= (IX+d)
DD 5E d LD E, (I X+d) |9 (2,2,2,1,2) E=(IX+d)
DD 66 d LD H, (I X+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)
e LD r,(lY+d) |9 (2,2,2,1,2) r = (1Y + d)
FD 7E d LD A (1Y+d) |9 (2,2,2,1,2) A=(lY + d)
FD 46 d LD B, (1Y+d) |9 (2,2,2,1,2) B =(lY + d)
FD 4E d LD C (l1Y+d) |9 (2,2,2,1,2) C=(lY + d)
FD 56 d LD D, (1Y+d) |9 (2,2,2,1,2) D= (lY + d)
FD 5E d LD E, (1Y+d) |9 (2,2,2,1,2) E=(lY + d)
FD 66 d LD H, (1Y+d) |9 (2,2,2,1,2) H= (1Y + d)
FD 6E d LD L, (lY+d) |9 (2,2,2,1,2) L= (lY + d)
Flags ALTD 1/0
S|Z L'V C F|R| SP S|D
Description

Loads theregister r (any of theregisters A, B, C, D, E, H, or L) with the data whose address is:

» thedaainword register HL, or

» thesum of thedatain index register IX and adisplacement d, or

» thesum of thedatain index register 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 LD A'n 4 (2,2) A=n
06 n LD B, n 4 (2,2) B=n
OE n LD Cn 4 (2,2) C=n
16 n LD D, n 4 (2,2) D=n
1E n LD E, n 4 (2,2) E=n
26 n LD H n 4 (2,2) H=n
2E n LD L, n 4 (2,2) L=n
Flags ALTD 1/0
S| Z L/v C F|R| SP S| D
Description

Loadsthe register r (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
LDr,g r =r'

9| A B' c D E' H L'
A 7F 78 79 7A 7B 7C 7D
B 47 40 41 42 43 44 45
C 4F 48 49 4A 4B 4C 4D
D 57 50 51 52 53 54 55
E 5F 58 59 5A 5B 5C 5D
H 67 60 61 62 63 64 65
L 6F 68 69 6A 6B 6C 6D

Flags ALTD 1/0

L/ Vv C R | SP S| D

Description

Loads the one-byte register r (any of theregisters A, B, C, D, E, H, or L) with the datain another one-byte
register g (any of theregistersA, B, C, D, E, H, or L).
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LD SP, HL

LD SP, I X
LD SP, 1Y
Opcode Instruction Clocks Operation
F9 LD SP, HL 2 SP = HL
DD F9 LD SP, I X 4 (2,2) SP =1X
FD F9 LD SP, 1Y 4 (2,2) SP =1Y
Flags ALTD 1/0
S|Z L'V C F|R| SP S|D
Description

Loads the Stack Pointer register, SP, with the datain (a) the word register HL, (b) the datain index register
IX, or (c) thedatainindex register 1Y.

LD XPC, A
Opcode Instruction Clocks Operation
ED 67 LD XPC, A 4 (2,2) XPC = A
Flags ALTD 1/0
S|z L/vVv C F|R| SP S| D
Description

L oads the Extension of the Program Counter, X PC, with the datain the Accumulator.
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LDD

LDDR
LDl
LDl R
Opcode | Instruction Clocks Operation
ED A8 | LDD 10 (2,2,1,2,3) (DE) = (HL); BC = BC - 1;
DE =DE - 1; HL = HL - 1
ED B8 | LDDR 6 + 7 (2,2,1,(2,3,2)i,1) VWiile {BC !'= 0} repeat:
(DE) = (HL); BC = BC - 1;
DE =DE - 1; HL = HL - 1
ED A0 | LDI 10 (2,2,1,2,3) (DE) = (HL); BC = BC - 1;
DE =DE + 1; HL = HL + 1
ED BO | LD R 6 + 7 (2,2,1,(2,3,2)i,1) VWiile {BC !'= 0} repeat:
(DE) = (HL); BC = BC - 1;
DE =DE + 1; HL = HL + 1
Flags ALTD 1/0
S|Z L'V C F|R| SP S| D
Description
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LDD: Loadsthe memory location whose addressisin word register DE with the data at the
addressin word register HL. Then it decrements the datain word registers BC, DE, and HL.

LDDR:  Whilethe datain the register pair BC does not equal 0 then the memory location whose
addressisinword register DE is|loaded with the data at the addressin word register HL. Then it
decrements the datain word registers BC, DE, and HL. The instruction then repeats until BC
equals zero.

LDI : Loadsthe memory location whose addressisin word register DE with the data at the
address in word register HL. Then the datain word register BC is decremented and the datain
word registers DE and HL isincremented.

LDl R Whilethe datain the register pair BC does not equal 0 then the memory location whose
addressisinword register DE isloaded with the data at the address in word register HL. Then
the datain word register BC is decremented and the datain word registers DE and HL areincre-
mented. The ingtruction then repeats until BC equals zero.
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LDP (HL), HL N
LDP (1 X), HL N
LDP (1Y), HL N
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 (I1X),HL | 12 (2,2,2,3,3) (IX)y =L; (IX+1) =H
(Addr[19:16] = A 3:0])
FD 64 LDP (1Y),HL | 12 (2,2,2,3,3) (ry) =L; (lY+ 1) =H
(Addr[19:16] = A 3:0])
Flags ALTD 1/0
S|Z L'V C F|R| SP S|D
Description

These instructions are used to access 20-hit addresses. In all cases, the four most significant bits of the 20-bit
address (bits 19 through 16) are defined asthe four least significant bits of the Accumulator (bits 3 though 0).
The LDP instructions bypass the MM U’ s address translation unit for direct access to the 20-bit memory
address space.

e LDP HL, (HL): Loadsthe memory location whose 16 least significant bits of its 20-bit
address are the data in paired regsiter HL with the datain the register L, and then loads the fol-
lowing 20-bit address with the data in the register H.

e LDP HL, (I X): Loadsthe memory location whose 16 least significant bits of its 20-bit
address are the datain index regsiter | X with the datain the register L, and then loads the follow-
ing 20-bit address with the dataiin the register H.

« LDP HL, (1Y): Loadsthe memory location whose 16 least significant bits of its 20-bit
address arethe datain index regsiter I'Y with the datain the register L, and then loads the follow-
ing 20-bit address with the dataiin the register H.
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LDP (mm), HL N

LDP (m), | X N

LDP (m), 1Y N
Opcode Instruction Clocks Operation

ED 65 n m | LDP (m), HL 15* (m) =1L1; (m + 1) = H
(Addr[19: 16] = Al 3:0])

DD 65 n m LDP (rm),IX 15* (rm) = IX(lOW)! (rm + 1) = Ix(high)-
(Addr[19: 16] = A[3:0])
FD 65 n m LDP (l'Tn), 1Y 15* (rm) = IY(IOW)! (l'Tn + 1) = lY(high)'

(Addr[19: 16] = Al 3:0])
*Clocking: 15 (2,2,2,2,1,3,3)

Flags ALTD 1/0

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 |east significant bits of the Accumulator (bits 3 though 0).
The LDP instructions bypass the MM U’ s address translation unit for direct access to the 20-bit memory
address space.

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

e LDP (m), | X: Loadsthe memory location whose 16 least significant bits of its 20-bit
address are the 16-bit constant mn with the the low order byte of index register I X, and then loads
the following memory location with the high order byte of index register | X.

e LDP (m),1Y: Loadsthememory location whose 16 least significant bits of its 20-bit
address are the 16-bit constant mn with the the low order byte of index register 1Y, and then loads
the following memory location with the high order byte of index register |Y.
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LDP HL, (HL)
LDP HL, (I X)
LDP HL, (1Y)

zZ Z 2

Opcode Instruction Clocks Operation

ED 6C | LDP HL, (HL) |10 (2,2,2,2,2) |L = (HL); H= (HL + 1).
(Addr[19:16] = A[3:0])

DD 6C | LDP HL, (1X) |10 (2,2,2,2,2) |L = (IX); H= (IX+ 1).
(Addr[19:16] = A[3:0])

FD 6C |LDP HL, (1Y) |10 (2,2,2,2,2) [L =(1Y); H= (1Y + 1).
(Addr[19:16] = A[3:0])

Flags ALTD 1/0

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

Description

These instructions are used to access 20-hit addresses. In all cases, the four most significant bits of the 20-bit
address (bits 19 through 16) are defined asthe four least significant bits of the Accumulator (bits 3 though 0).
The LDP instructions bypass the MM U’ s address translation unit for direct access to the 20-bit memory
address space.

e LDP HL, (HL): Loadstheregister L withthe datawhose 16 least significant bits of its 20-bit
address are the datain paired regsiter HL, and then loads the register H with the datain the fol-
lowing 20-bit address.

e LDP HL, (I X): Loadstheregister L withthe datawhose 16 least significant bits of its 20-bit
address arethe datain index regsiter 1X, and then loadsthe register H with the datain the follow-
ing 20-bit address.

e LDP HL, (1Y): Loadstheregister L withthe datawhose 16 least significant bits of its 20-bit
address arethe datain index regsiter 1Y, and then loads the register H with the datain the follow-
ing 20-bit address.
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LDP HL, () N
LDP | X, (m) N
LDP 1Y, (m) N
Opcode Instruction Clocks Operation
ED 6D n m LDP HL, (mm) 13* L=(m); H=(m + 1).
(Addr[19:16] = A[3:0])
DD 6D n m LDP 1 X, (mm) 13* I Xgrow = (M) 5 1 Xhigny = (M + 1).
(Addr[19:16] = A[3:0])
FD 6D n m LDP 1Y, (mm) 13* I Yaow = (M) 1 Yihigny = (M + 1).
(Addr[19:16] = A[3:0])
*Clocking: 13 (2,2,2,2,1,2,2)
Flags ALTD 1/0
S L/ Vv 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 |east significant bits of the Accumulator (bits 3 though 0).
The LDP instructions bypass the MM U’ s address translation unit for direct access to the 20-bit memory
address space.
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LDP HL, (nmm): Loadstheregister L with the datawhose 16 least significant bits of its 20-bit
address are the 16-bit constant mn, and then loads the register H with the datain the following
20-bit address.

LDP I X, (m) : Loadsthelow order byte of index register I X with the data whose 16 |east
significant bits of its 20-bit address are the 16-bit constant mn, and then loads the high order byte
of IX with the dataiin the following 20-bit address.

LDP 1Y, (m): Loadsthelow order byte of index register I'Y with the data whose 16 |east
significant bits of its 20-bit address are the 16-bit constant mn, and then loads the high order byte
of I'Y with the dataiin the following 20-bit address.
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LIJP x, mm N

Opcode Instruction Clocks Operation
C7 n mx LJP x, m 10 (2,2,2,2,2) XPC = x; PC = mmn
Flags ALTD 1/0
S|z L/vVv C F|R| SP S| D
Description

Thisingtruction is similar to the JP mn instruction in that it transfers program execution to the memory loca-
tion specified by the 16-bit address, mn. LJP is special in that it allows 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 LJP instructions.

Theinstruction loads the X PC, with the 8-bit constant x. Then loads the Program Counter, PC, with the 16-bit
constant mn, which must be in the range EOO0—FFF.

Thisinstruction recognizes labels when used in the Dynamic C assembler.

LRET N
Opcode | Instruction Clocks Operation
ED 45 LRET 13 (2, 2, 1, 2, 2, 2, 2) PC(| ow) = (SP) X PC( hi gh) = (SP+1) X
XPC = (SP + 2); SP = SP + 3

Flags ALTD 1/0

S|z L/vVv C F|R| SP S|D

Description

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

Theingtruction first loads the low order byte of the Program Counter with the data whose address is the data
in the Stack Painter, SP. Then it loads the high order byte of the PC with the datain whose addressisthe sum
datainthe SP and 1. Then it loads the Extension of the Program Counter, the XPC, with the data whose

address isthe datain the SP plus 2. Findly it adds three to the value in the SP and stores the resullt in the SP.
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MUL N

Opcode Instruction Clocks Operation
F7 MUL 12 (2, 10) HL: BC = BC « DE
Flags ALTD 1/0
S|z L/vVv C F|R| SP S| D
Description

A 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 the HL (bits 31 through 16) and BC (bits 15 through 0) reg-
isters.

If the multiplier is negative, the hardware takes its 2' s-complement as multiplication is being performed. If
the multiplier is positive, it is passed unchanged. If thereis acarry from this stage of the 2’'s complement
operation, it is passed it to the next stage.

Examples:

LD BC, OFFFFh ;BC gets -1

LD DE, OFFFFh ;DE gets -1

MUL ;HL| BC = 1, HL gets 0000h, BC gets 0001h
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/vVv C F|R| SP S| D
. . V . . .
Description

Subtracts the val ue of the datain the Accumulator from zero and stores the result in the Accumulator.

NOP
Opcode Instruction Clocks Operation
00 NOP 2 No operation
Flags ALTD 1/0
S|z L/Vv C F|R| SP S| D
Description

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

OR (I X+d)
OR (1 Y+d)
Opcode Instruction Clocks Operation
B6 OR (HL) 5 (2,1, 2) A=A (H)
DD B6 d OR (| X+d) 9 (2,2,2,1,2) A=A (IX+d)
FD B6 d OR (1Y+d) 9 (2,2,2,1,2) A=A (1Y+d)
Flags ALTD 1/0
S|z L/ V C F|R| SP S|D
° ° L 0 ° °
Description

Performs alogical OR operation between the bytein the Accumulator and the byte whose addressis (a) inthe
word register HL, (b) the sum of the datain index register IX and a displacement d, or (c) the sum of the data
inindex register I'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 is stored in the Accumulator.

Example

If the byte in the Accumulator is 0100 1100 and the byte in the memory location pointed to by HL is
1110 0101, the operation:

OR (HL)

would result in the Accumulator containing 1110 1101.
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OR HL, DE N

Opcode Instruction Clocks Operation
EC OR HL, DE 2 HL = HL | DE
Flags ALTD 1/0
S|z L/vVv C F|R| SP S| D
. . L 0 . .
Description

Performs alogical OR between the datain word register HL and the datain word register 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 the result byteis set if either of the compared bitsis set. Theresult is stored in
HL.

OR | X, DE N
OR 1Y, DE N
Opcode Instruction Clocks Operation
DD EC OR | X, DE 4 (2,2) IX =1X| DE
FD EC OR 1Y, DE 4 (2,2) Y =1Y | DE
Flags ALTD 1/0

S|z L/vVv C F|R| SP S| D

. . L 0 .
Description

e OR | X DE: Peformsalogica OR operation between the datain index register I X and the
datain word registers DE. Theresultisstored in IX

* OR 1Y,DE Peformsalogica OR operation between the datain index register 'Y and the
datain word register DE. Theresultisstored in 1Y

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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Opcode

Instruction

Clocks

Operation

F6 n

5

(2,2)

5

9933999 9
CrIMmMoOw>» ™

NNNNMNNMNNDNDN| A

>>r>>>>>> >

>>r>>>r>> >

CTIMOO®@> ™

Flags

L/v C

Description

e ORnN:
stant n.

e ORT:

register r (any of theregisters A, B, C, D, E, H, or L).

ALTD

1/0

Performs alogical OR operation between the byte in the Accumulator and the 8-bit con-

Performs alogical OR operation between the byte in the Accumulator an the bytein

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 is stored in the Accumulator.
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POP | P NP

POP | X
POP |'Y
Opcode | Instruction Clocks Operation
ED 7E | POP I P 7(2,2,1,2) IP=(SP); SP=SP + 1
DD El1 POP | X 9(2,2,1,2,2) |X(|0W) =(SP), |X(high) =(SP+1),
SP = SP + 2
FD El1 POP 1Y 9(2,2,1,2,2) IY(IOW) =(SP), lY(high) =(SP+1),
SP = SP + 2
Flags ALTD 1/0
S|Z L'V C F|R| SP S| D
Description

e POP | P: LoadstheInterrupt Priority Register, IP, with the data at the memory location in the
Stack Pointer, SP, and then increments the datain SP.

e POP | X: Loadsthelow order byte of index register IX with the data a the memory addressin
the Stack Pointer, SP, then loads the high order byte of 1X with the data at the address immedi-
ately following the one held in SP. SP is then incremented twice.

e POP |Y: Loadsthelow order byte of index register I'Y with the data a the memory addressin
the Stack Pointer, SP, then loads the high order byte of 1Y with the data at the memory address
immediately following the one held in SP. SPisthen incremented twice.
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POP zz

Opcode | Instruction Clocks Operation
—_— POP zz 7 (2, 1, 2, 2) ZZ(|0W) = (SP), ZZ(hi gh) = (SP + 1),
SP = SP + 2

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

C1 POP BC 7(2,1,2,2) C=(SP); B=(SP+ 1); SP =SSP + 2

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

El POP HL 7(2,1,2,2) L=(SP); H=(SP + 1); SP =SP + 2
Flags ALTD 1/0

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

Description

Loads the low order byte of the word register zz (any of the word registers AF, BC, DE, or HL) with the data
at the memory addressin the Stack Pointer, SP, then loads the high order byte of zz with the data at the mem-
ory addressimmediately following the one held in SP. SP is then incremented twice.
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PUSH | P
PUSH | X
PUSH | Y
Opcode | Instruction Clocks Operation
ED 76 | PUSH | P 9 (2,2,2,3) (SP- 1) =1P, SP=SP - 1
DD E5 PUSH | X 12 (2, 2, 2,3,3) (SP - 1) = Ix(high); (SP - 2) = |X(|0W),
SP = SP - 2
FD E5 PUSH | Y 12 (2, 2, 2,3,3) (SP - 1) = IY(high); (SP - 2) = lY(IOW)!
SP = SP - 2
Flags ALTD 1/0
S|Z L'V C F|R| SP S| D
Description

e PUSH | P: Loadsthelocationin memory whose addressis 1 lessthat the data held in the Stack
Pointer, SP, with the datain the Interrupt Priority Register IP. Then decrements SP.

e PUSH | X: Loadsthe memory location with the address 1 |ess than the datain the Stack

Pointer, SP, with the high order byte of the datain index register 1X, and loads the memory loca-
tion with the address two less than the datain SP with the low order byte of the datain IX. Then

SPis decremented twice.

e PUSH 1Y: Loadsthememory location with the address 1 less than the datain the Stack

Pointer, SP, with the high order byte of the datain index register 1X, and loads the memory loca-
tion with the address two less than the datain SP with the low order byte of the datain IX. Then

SPis decremented twice.
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PUSH zz

Opcode | Instruction Clocks Operation
— PUSH zz |10 (2,2,3,3) | (SP - = 2Z(pignys (SP - 2) = 2Z(jon;
SP = SP - 2

F5 PUSH AF 10 (2,2,3,3) (SP - = A (SP 2) = F, SP=5SP- 2

C5 PUSH BC 10 (2,2,3,3) (SP - = B; (SP 2) =C SP=5SP- 2

D5 PUSH DE 10 (2,2,3,3) (SP - =D, (SP 2) =E SP=5SP- 2

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

S|z L/ Vv C R | SP S| D

Description

L oads the memory location with the address 1 less than the datain the Stack Pointer, SP, with the high order
byte of the datain word register zz (any of the word register AF, BC, DE, or HL), and loads the memory loca
tion with the address two less than the datain SP with the low order byte of the datain zz. Then SPis decre-

mented twice.
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RES b, (HL)

RES b, (I X+d)
RES b, (I Y+d)
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, (1 X+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) = (I1X+d) &~bit 4
DD CB d AE | RES bit 5, (IX+d) 13%* (IX+d) = (I1X+d) &~bit 5
DD CB d B6 | RES bit 6, (IX+d) 13%* (IX+d) = (IX+d &~bit 6
DD CB d BE | RES bit 7, (1X+d) 13%* (IX+d) = (IX+d) &~bit 7
— RES b, (1 Y+d) 13** (1Y +d) = (1Y +d) & ~bit
FD CB d 86 | RES bit 0, (1Y+d) 13** (1Y +d) = (1Y +d) & ~bit 0
FD CB d 8E | RES bit 1, (IY+d) 13** (1Y +d) = (1Y +d) & ~bit 1
FD CB d 96 | RES bit 2, (1Y+d) 13** (1Y +d) = (1Y +d) & ~bit 2
FD CB d 9E | RES bit 3, (1Y+d) 13** (1Y +d) = (1Y +d) & ~bit 3
FD CB d A6 | RES bit 4, (1Y+d) 13** (1Y +d) = (1Y +d) & ~bit 4
FD CB d AE | RES bit 5, (IY+d) 13** (1Y +d) = (1Y +d) & ~bit 5
FD CB d B6 | RES bit 6, (1Y+d) 13** (1Y +d) = (1Y +d) & ~bit 6
FD CB d BE | RES bit 7, (IY+d) 13** (1Y +d) = (1Y +d) & ~bit 7
Clocking: *10 (2,2,1,2,3) **13 (2,2,2,2,2,3)
Flags ALTD 1/0

S|z L/ V C R| SP S|D

Description

Resetsbit b (any of the bits 0, 1, 2, 3, 4, 5, 6, or 7) of the data whose address is:
» hddinword register HL, or
» thesum of thedatain index register IX and adisplacement d, or
» thesum of thedatain index register IX and a displacement 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
RES b, r 4 (2,2) r =
r & ~bit
b, r A B C D E H L
CB(0) |87 |80 |81 |82 |83 |84 85
CB(1l) | 8F 88|89 |8A | 8B |8C|8D
CB(2) [ 97 |90 | 91 |92 | 93 |94 | 95
CB(3) |9F | 98 | 99 | 9A | 9B | 9C | 9D
CB(4) | A7 | AO | Al | A2 | A3 | AMd | A5
CB(5) | AF | A8 | A9 | AA| AB| AC | AD
CB(6) |B7 | BO | BlL | B2 | B3 |B4|B5
CB(7) | BF | B8 | B9 | BA| BB | BC | BD
Flags ALTD 1/0
s|z L/ V C R| sP S| D
Description

Resetshit b (any of thebits0, 1, 2, 3,4, 5, 6, or 7) of the datawhose addressisheld in theregister r (any of the
register A, B,C,D, E, H,orL).

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

Opcode | Instruction Clocks Operation
0] RET 8 (2,1,2,2,1) PCiiow = (SP); PChigny = (SP + 1);
SP = SP + 2
Flags ALTD 1/0
S|z L/ Vv C R | SP S| D
Description

RET transefers execution from a subroutine to the program that called it. First it loads the low order byte of
the Program Counter, PC, with the data at the memory addressin the Stack Pointer, SP, then loads the high

order byte of PC with the data at the memory address immediately following the one held in SP. The datain

SPistheninc

remented twice.
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Opcode | Instruction Operation
—_— RET f | f {f} PC(IOW) =(SP), PC(high) =(SP+1), SP = SP + 2
0 RET NZ If {NZ} PCiow = (SP); PCrhigny = (SP + 1); SP = SP + 2
c8 RET Z If {Z} PClow = (SP); PCrhigny = (SP + 1); SP = SP + 2
Do RET NC If {NC} PC(ow = (SP); PCnign = (SP + 1); SP = SP + 2
[E’g gg Ez If {C PClow = (SP); PCrhigm = (SP + 1); SP = SP + 2
E8 RET LO If {LZ} PCiow = (SP); PCrhigny = (SP + 1); SP = SP + 2
EFO RET P | f {LO} PC(IOW) =(SP), PC(high) =(SP+1), SP = SP + 2
F8 RET M It {P} PCiow = (SP); PChigny = (SP + 1); SP = SP + 2
I f {l\/} PC(IOW) =(SP), PC(high) =(SP+1), SP = SP + 2
Clocking: 2; 8 (2,1,2,2,1)
Flags ALTD 1/0
s|z L/ V C F|R|SP S| D
Description

If the condition f isfalse, then theinstruction isignored. If the condition f istrue, then the instruction loadsthe
low order byte of the Program Counter, PC, with the data at the memory addressin the Stack Pointer, SP, then
loads the high order byte of PC with the data at the memory addressimmediately following the oneheld in SP
and the datain SP is then incremented twice.

The condition f is one of the following:
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NZ

z

NC

C
LZ/NV
LON

zero flag not set

zero flag set

carry flag not set

carry flag set

Logic Zero/Overflow flag is not set
Logic Zero/Overflow flag is set
sign flag not set
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NP

RETI
Opcode Instruction Clocks Operation
ED 4D RETI 12 (2,2,1,2,2,2,1) IP = (SP); PCiow = (SP+1);
PC(high) :(SP+2), SP = SP + 3
Flags ALTD 1/0
S|z L/v C F|R| SP S| D
Description

Loads the Interrupt Priority register, 1P, with the datawhose addressisin the Stack Pointer, SP. Then loads
the low order byte of the Program Counter, PC, with the data whose addressis 1 higher than the datain SP
and loads the high order byte of the PC with the datawhose address istwo higher than the datain the SP. The
datain the SPis then incremented three times.
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RL (HL)

RL (I X+d)
RL (1Y+d)

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

DD CB d 16 | RL (I1X+d) |13 (2,2,2,2,2,3) |{CF (IX + d)} = {(IX + d), CF}
FD CB d 16 | RL (1Y+d) |13 (2,2,2,2,2,3) |{CF (1Y + d)} = {(IY + d), CF}

Flags ALTD 1/0

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

Description
Rotates to the left with the Carry Flag, CF, the data whose addressis:

» thedatainword register HL, or
* thesum of thedatain index register IX and adisplacement d, or
» thesum of thedatain index register 1Y and a displacement d.

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

L1(:F (7 0]

Figure 1: The hit logic of the RL instruction.

Example
If the HL contains 0x4545, the byte in the memory location 0x4545 is 0110 1010, and the CF is set, then after
the execution of the operation

RL (HL)
The byte in memory location 0x4545 will contain 1101 0101 and the CF will be reset.
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RL DE
Opcode Instruction Clocks Operation
F3 RL DE 2 {CF, DE} = {DE, CF}
Flags ALTD 1/0
S|z L/vVv C F|R| SP S| D
. . L . . .
Description

Rotates to the left with the Carry Flag, CF, the contents of register DE. Each bit in the register movesto the
next highest-order bit position (bit 0 movesto bit 1, etc.) while the CF movesto bit 0 and bit 15 movesto the
CF. See Figure 1 on page 80.

RL r
Opcode Instruction Clocks Operation
— RL r 4 (2,2) {CFr} = {r, CF}
CB 17 RL A 4 (2,2) {CF, A} = {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) {CF, D} = {D, CF}
CB 13 RL E 4 (2,2) {CF, E} = {E, CF}
CB 14 RL H 4 (2,2) {CF, H = {H, CF}
CB 15 RL L 4 (2,2) {CF L} = {L, CF}
Flags ALTD 1/0

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

Description

Rotates to the left with the Carry Flag, CF, the contents of the register 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 hit 1, etc.) while the
CF movesto bit 0 and bit 7 movesto the CF. See Figure 1 on page 80.
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RLA

Opcode Instruction Clocks Operation
17 RLA {CF, AA = {A CF}
Flags ALTD 1/0
S|z L/vVv C F|R| SP S| D
Description

Rotates to the left with the Carry Flag, CF, the contents of the Accumulator. Each bit in the register movesto
the next highest-order bit position (bit 0 movesto bit 1, etc.) while the CF moves to bit 0 and bit 7 movesto

the CF. See Figure 1 on page 80.
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RLC (HL)

RLC (1 X+d)
RLC (1 Y+d)
Opcode Instruction Clk Operation

CB 06 RLC (HL) 10 (HL) = {(HL)[6,0],(HL[7]};
CF = (HL[7]

DD CB d 06 | RLC (I X+d) 13%* (IX+d ={(IX+d)[6,0],(IX+d)][7]};
CF = (I X+d)[7]

FD CB d 06 | RLC (I Y+d) 13%* (Iy +d) ={(lY +d)[6,0],(lY +d)][7]};
CF=(lY +d][7]

Cl k: docking: *10 (2,2,1,2,3) **13 (2,2,2,2,2,3)

Flags ALTD 1/0

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

Description
Rotates to the | eft the datawhose addressiis:;

» thedaainword register HL, or
» thesum of thedatain index register IX and adisplacement d, or
» thesum of thedatain index register 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 CF. See Figure 2 below.

Figure 2: The bit logic of the RLC instruction.

Example

If the HL contains 0x4545, the byte in the memory location 0x4545 is 0110 1010, and the CF is set, then after
the execution of the operation:

RLC (HL)
the byte in memory location 0x4545 will contain 1101 0100 and the CF will be reset.
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RLC r

Opcode Instruction Clocks Operation

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

CB 07 RLC A 4 (2,2) A= {A6,0],A7]}; CF = AT]

CB 00 RLC B 4 (2,2) B ={B[6,0],B[7]}; CF = B[7]

CB 01 RLC C 4 (2,2) C={de6,0],C7]}; CF=C(7]

CB 02 RLC D 4 (2,2) D={D6,0],D7]}; CF=D7]

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],H7]}; CF=HT7]

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

S|z L/vVv C F|R| SP S| D

. . L . . .

Description

Rotates to the | eft the datain the register r (any of theregister A, B, C, D, E, H, or L). Each bit in theregister
movesto the next highest-order bit position (bit 0 movesto bit 1, etc.) while bit 7 moves to both bit 0 and the
CF. See Figure 2 on page 83.

RLCA
Opcode Instruction Clocks Operation
07 RLCA 2 A={A6,0],A[7]}; CF=AT]
Flags ALTD 1/0
S| Z L/ Vv C F|R| SP S| D
Description

Rotates to the left the data in the Accumulator. Each bit in the register moves to the next highest-order bit
position (bit 0 movesto bit 1, etc.) while bit 7 movesto both bit O and the CF. See Figure 2 on page 83.
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RR (HL)

RR (| X+d)
RR (1 Y+d)
Opcode Instruction Clocks Operation
CB 1E RR (HL) 10 (2,2,1,2,3) {(HL), CF} = {CF, (HL)}
DD CB d 1E | RR (I X+d) 13 (2,2,2,2,2,3) {(1 X+d), CF} = {CF, (I X+d)}
FD CB d 1E | RR (1Y+d) 13 (2,2,2,2,2,3) {(1Y+d),CF} = {CF, (1Y+d)}
Flags ALTD 1/0
S|Z L'V C F|R| SP D
o | o L . B B
Description

Rotates to the right with the Carry Flag, CF, the data whose addressis:

» thedaainword register HL, or

» thesum of thedatain index register IX and adisplacement d, or

» thesum of thedatain index register 1Y and a displacement d.

Bit 0 movesto the CF, bits 1 through 7 move to the next lowest-order bit position, and the CF movesto hit 7.

See Figure 3 below.

7

0]

ot

Figure 3: The bit logic for the RR instruction.
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RR DE N

RR HL N
Opcode Instruction Clocks Operation
FB RR DE 2 {DE, CF} = {CF, DE}
FC RR HL 2 {HL, CF} = {CF, HL}
Flags ALTD 1/0
S|Z L'V C F|R| SP S|D
) ) L . . .
Description

Rotatesto the right with the Carry Flag, CF, the datain word register DE or HL. Bit 0 movesto the CF, bits 1
through 15 move to the next lowest-order bit position, and the CF movesto bit 15. See Figure 3 on page 85.

RR | X N
RRIY N
Opcode Instruction Clocks Operation
DD FC RR I X 4 (2,2) {IX, CF} = {CF I X}
FD FC RR 1Y 4 (2,2) {1Y,CF} = {CF 1Y}
Flags ALTD 1/0

S|z L/vVv C F|R| SP S| D

. . L . .
Description

Rotates to the right with the Carry Flag, CF, the datain index register IX or I'Y. Bit 0 movesto the CF, bits 1
through 15 move to the next lowest-order bit position, and the CF movesto bit 15. See Figure 3 on page 85.
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RR r

Opcode Instruction Clocks Operation
— RR r 4 (2,2) {r,CF} = {CF,r}
CB 1F RR A 4 (2,2) {A CF} = {CF, A}
CB 18 RR B 4 (2,2) {B,CF} = {CF, B}
CB 19 RR C 4 (2,2) {C CF} = {CF C
CB 1A RR D 4 (2,2) {D, CF} = {CF, D}
CB 1B RR E 4 (2,2) {E, CF} = {CF, E}
CB 1C RR H 4 (2,2) {H CF} = {CF H
CB 1D RR L 4 (2,2) {L,CF} = {CF, L}

Flags ALTD 1/0
S|z L/vVv C F|R| SP S| D
. . L . . .
Description

Rotates to the right with the Carry Flag, CF, thedatain register r (any of theregistersA, B, C, D, E, H, or L).
Bit 0 movesto the CF, bits 1 through 7 move to the next lowest-order bit position, and the CF movesto hit 7.
See Figure 3 on page 85.

RRA
Opcode Instruction Clocks Operation
1F RRA 2 {ACF} = {CF A
Flags ALTD 1/0
S|z L/vVv C F|R| SP S| D
Description

Rotates to the right with the Carry Flag, CF, the datain the Accumulator. Bit 0 movesto the CF, bits 1
through 15 move to the next lowest-order bit position, and the CF movesto bit 15. See Figure 3 on page 85.
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RRC (HL)

RRC (1 X+d)
RRC (1 Y+d)
Opcode Instruction Clocks Operation
CB OE RRC (HL) 10 (2,2,1,2,3) (HL) = {(HL)[O],(HL)[7,1]};
CF = (HL)[0]
DD CB d OE | RRC (| X+d) 13 (2,2,2,2,2,3) (IX+d) ={(1X+d][O0],
(IX+d)[7,1]};
CF = (IX+ d)J[0]
FD CB d OE | RRC (I Y+d) 13 (2,2,2,2,2,3) (Iy +d) ={(1Yy + d[0],
(1Y +d)[7,1]};
CF =(lY + d)J[0]
Flags ALTD 1/0
S|Z L'V F|R| SP S|D
o | o L . o | o
Description

Rotates to the right the data whose addressis:
» thedatainword register HL, or

» thesum of thedatain index register IX and adisplacement d, or

» thesum of thedatain index register 1Y and a displacement 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 CF. See Figure 4 below.

o1&

17

Figure 4: 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[7,1]}; CF =r[0]

CB OF RRC A 4 (2,2) A= {AO0],A7,1]}; CF = A[O]

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

CB 09 RRC C 4 (2,2) C={do],C71]}; CF = (0]

CB OA RRC D 4 (2,2) D={DO0],D71]}; CF=D0]

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

CB 0C RRC H 4 (2,2) H={HO],H71]}; CF = HO]

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

S|z L/vVv C F|R| SP S| D

o | o L . o | o

Description

Rotates to the right the datain the register r (any of theregisters A, B, C, D, E, H, or L). Each bitintheregis-
ter moves to the next lowest-order bit position (bit 7 movesto bit 6, etc.) while bit 0 movesto both bit 7 and
the CF. See Figure 4 on page 88.

RRCA
Opcode Instruction Clocks Operation
OF RRCA 2 A= {AO0],A7,1]}; CF = Al O]
Flags ALTD 1/0
S|z L/vVv C F|R| SP S| D
Description

Rotates to the right the data in the Accumulator. Each bit in the register moves to the next lowest-order bit
position (bit 7 movesto bit 6, etc.) while bit 0 movesto both bit 7 and the CF. See Figure 4 on page 88.
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Description

Pushes the current Program Counter, PC, onto the stack and then resets the PC to the interrupt
vector addressrepresented by | | R v, where | | Risthe address of the interrupt table and v isthe
offset into the table. The address of the vector table can be read and set by the instructions

LD A,IIRand LD IIR,A respectively, where A is the 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 |ess 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 less than the number in the SP. The
value in the SP is then decremented twice.

The PCisreset by loading it with the addressit is
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SBC A, (HL)

SBC (| X+d)
SBC (| Y+d)
Opcode Instruction Clocks Operation
9E SBC A, (HL) 5(2,1,2) A=A- (H) - CF
DD 9E d SBC (I X+d) 9 (2,2,2,1,2) A=A- (IX+d - CF
FD 9E d SBC (I Y+d) 9 (2,2,2,1,2) A=A- (lY+d) - CF
Flags ALTD 1/0
S|z L/ V C F|R| SP S|D
) ) V . . . .
Description

Subtracts the Carry Flag, CF, and the data whose addressis:
» thedaainword register HL, or
» thesum of thedatain index register IX and adisplacement d, or
» thesum of thedatain index register I'Y and adisplacement d

from the datain the Accumulator. The result is stored in the Accumulator.
These operations output an inverted carry:

» TheCarry Flagis et if the Accumulator is less than the data being subtracted from it.
e TheCarry Flagiscleared if the Accumulator is greater than the data being subtracted fromit.
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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/ V C F|R| SP S| D
) ) V . . .
Description
e SBC A n: Subtractsthe Carry Flag, CF, and the 8-bit constant n from the datain the Accumu-
lator.
e SBC A r: Subtractsthe Carry Flag, CF, and the datain the register r (any of theregisters A,

B, C, D, E, H, or L) from the dataiin the Accumulator.

The differenceis stored in the Accumulator.

These operations output an inverted carry:

92

e TheCarry Flagisset if the Accumulator is less than the data being subtracted from it.

* TheCarry Flagiscleared if the Accumulator is greater than the data being subtracted fromit.
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SBC HL, ss

Opcode Instruction Clocks Operation
— 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/V C F|R| SP S| D
. . V . . .
Description

Subtracts the Carry Flag, CF, and the data in word register ss (any of the word registers BC, DE, HL, or SP)
from the datain word register HL. The differenceis stored in HL.

These operations output an inverted carry:
e TheCarry Flagisset if the Accumulator is less than the data being subtracted from it.
* TheCarry Flagiscleared if the Accumulator is greater than the data being subtracted fromit.

SCF
Opcode Instruction Clocks Operation
37 SCF 2 CF =1
Flags ALTD 1/0
S|Z L'V C F|R| SP S| D
1 .
Description

Setsthe Carry Flag, CF.
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SET b, (HL)

SET b, (I X+d)
SET b, (I Y+d)
Opcode Instruction Clocks Operation
SET b, (HL) 10* (HL) = (HL) | bit
CB C6 SET bit 0, (HL) 10* (HL) = (HL) | bit O
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, (I X+d) 13** (IX+d) =(IX+d) | bit
DD CB d C6 | SET bit 0, (1 X+d) 13** (IX+d) =(IX+d) | bit 0
DD CB d CE | SET bit 1, (I X+d) 13** (IX+d) =(IX+d) | bit 1
DD CB d D6 | SET bit 2, (1 X+d) 13** (IX+d) =(IX+d) | bit 2
DD CB d DE | SET bit 3, (1 X+d) 13** (IX+d) =(IX+d) | bit 3
DD CB d E6 | SET bit 4, (1 X+d) 13** (IX+d) =(IX+d) | bit 4
DD CB d EE | SET bit 5, (1 X+d) 13** (IX+d) =(IX+d) | bit 5
DD CB d F6 | SET bit 6, (1 X+d) 13** (IX+d) =(IX+d) | bit 6
DD CB d FE | SET bit 7, (1 X+d) 13** (IX+d) =(IX+d) | bit 7
SET b, (I X+d) 13** (IX+d) =(IX+d) | bit
DD CB d C6 | SET bit 0, (1 X+d) 13** (IX+d) =(IX+d) | bit 0
DD CB d CE | SET bit 1, (1 X+d) 13** (IX+d) =(IX+d) | bit 1
DD CB d D6 | SET bit 2, (1 X+d) 13** (IX+d) =(IX+d) | bit 2
DD CB d DE | SET bit 3, (1 X+d) 13** (IX+d) =(IX+d) | bit 3
DD CB d E6 | SET bit 4, (1 X+d) 13** (IX+d) =(IX+d) | bit 4
DD CB d EE | SET bit 5, (1 X+d) 13** (IX+d) =(IX+d) | bit 5
DD CB d F6 | SET bit 6, (1 X+d) 13** (IX+d) =(IX+d) | bit 6
DD CB d FE | SET bit 7, (1 X+d) 13** (IX+d) =(IX+d) | bit 7
Clocking: *10 (2,2,1,2,3) **13 (2,2,2,2,2,3)
Flags ALTD 1/0
S| Z L/V C F|R]| SP S| D
Description

Sets hit b (any of the bits 0, 1, 2, 3, 4, 5, 6, or 7) of the byte whose addressis
e thedatainword register HL, or
» thesum of thedatain index register IX and adisplacement d, or

» thesum of thedatain index register 1Y and a displacement d.

94 Rabbit 2000 Microprocessor



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)|Cr | CO | CL|C | C |4 |G
CB(l) |CF | CB | CO|CA|CB|CC|CD
CB(2) | br | b0 | b1 | D2 | D3 | D4 | D5
CB(3) | bF | b8 | D9 | DA | DB | DC | DD
CB(4) | E7 | EO | E1 | E2 | E3 | E4 | E5
CB (5) | EF | E8 | E9 | EA | EB | EC | ED
CB (6) | F7 | FO | F1 | F2 | F3 | F4 | F5
CB (7) | FF | F8 | F9 | FA | FB | FC | FD
Flags ALTD 1/10
S| Z L/v C F|R| SP S| D
Description

Setshit b (any of thehits0, 1, 2, 3, 4, 5, 6, or 7) of the datain register r (any of theregistersA, B, C, D, E, H,

orlL).
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SLA (HL)

SLA (| X+d)
SLA (1 Y+d)
Opcode Instruction Clocks Operation
CB 26 SLA (HL) 10* (HL) = {(HL)[6,0],0}; CF = (HL)[T7]
DD CB d 26 | SLA (| X+d) 13** (IX+d) ={(IX+d][6,0],0};
CF = (IX+d][7]
FD CB d 26 | SLA (1 Y+d) 13** (ry +d) ={(lYy +d)[6,0],0};
CF=(lY +d][7]
Clocking: *10 (2,2,1,2,3) **13 (2,2,2,2,2,3)
Flags ALTD 1/0
S|Z L'V C F|R| SP S
o | o L . . .
Description

Arithmetically shiftsto the left the bits of the datawhose addressis

» thedatainword register HL, or

» thesum of thedatain index register IX and adisplacement d, or

» thesum of thedatain index register 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 Carry Flag, CF. Bit O isreset. See Figure 5 below.

96

[CF—7

@

Figure 5: 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],0}; CF =r[7]

CB 27 SLA A 4 (2,2) A= {A6,0],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={C6,0],0}; CF=C(7]

CB 22 SLA D 4 (2,2) D={D6,0],0}; CF=D7]

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

CB 24 SLA H 4 (2,2) H={HS6,0],0}; CF = HT7]

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

S|z L/vVv C 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 Carry
Flag, CF. Bit O isreset. See Figure 5 on page 96.
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SRA (HL)

SRA (| X+d)
SRA (I Y+d)
Opcode Instruction Clocks Operation
HL) (7], (HL)[7,1]};

CB 2E SRA (HL) 10* (HL) = {(

= (HL)[0O]
DD CB d 2E | SRA (IX+d) | 13** | (IX+d) = {(IX+d)[7],(I1X+d)[7 1]};
CF = (I1X + d)[0]

FD CB d 2E | SRA (1Y+d) | 13** | (1Y +d) = {(1Y + d)[7],(1Y + d)[7,1]};
CF = (1Y + d)[0]

C ocking: *10 (2,2,1,2,3) **13 (2,2, 2,2, 2, 3)

Flags ALTD 1/0

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

Description
Arithmetically shiftsto the right the bitsin the data whose addressis

e thedatainword register HL, or
» thesum of thedatain index register IX and adisplacement d, or
» thesum of thedatain index register 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 Carry Flag, CF. See Figure 6 below.

& o5

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

Opcode Instruction Clocks Operation
— SRA r 4 (2,2) ro={r[7],r[7,1]}; CF =r[0]
CB 2F SRA A 4 (2,2) A={A7],A7 1]}, CF = AQ]
CB 28 SRA B 4 (2,2) B={B[7],B[7,1]};, CF = B[O]
CB 29 SRA C 4 (2,2) c={dq71.dq7 1}, CF=(0]
CB 2A SRA D 4 (2,2) D={D7].07,1]}; CF = D[0]
CB 2B SRA E 4 (2,2) E={E7],E7,1]}, CF = E[O]
CB 2C SRA H 4 (2,2) H={H7],H7, 1]}, CF = HO]
CB 2D SRA L 4 (2,2) L ={L[7],L[7,1]}; CF = L[O]
Flags ALTD /0

S|z L/vVv F|R| SP S
o | o L o | o

Description

Arithmetically shiftsto the right the bitsin the register r (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 is dso copied to

itself. Bit 0 is shifted to the Carry Flag, CF. See Figure 6 on page 98.
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SRL (HL)

SRL (| X+d)
SRL (I Y+d)
Opcode Instruction Clocks Operation

CB 3E SRL (HL) 10* (HL) ={0,(HL)[7,1]}; CF = (HL)[O]

DD CB d 3E | SRL (| X+d) 13** (IX+d) ={0,(IX+d)][7,1]1};
CF = (IX+ d)J[0]

FD CB d 3E | SRL (I Y+d) 13** (ry +d) ={0,(lY+d)J[7,11};
CF = (1Y + d)[0]

Clocking: *10 (2,2,1,2,3) **13 (2,2,2,2,2,3)
Flags ALTD 1/0
S| Z L/ Vv C F|R| SP S| D
o | o L . B o | o

Description

Logically shiftsto the right the bits of the data whose address is
e thedatain word register HL,

or

* thesum of thedatain index register IX and adisplacement d, or

» thesum of thedatain index register 1Y and a displacement d.

Each bit is shifted to the next lowest-order bit position (Bit 7 shiftsto bit 6, etc.) Bit 0 shift to the Carry Flag,
CF. Bit 7 isreset. See Figure 7 below.

@

@

Figure 7: 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[7,1]}; CF =1r[0]

CB 3E SRL A 4 (2,2) A={0,A71]}, CF = AD0]

CB 38 SRL B 4 (2,2) B={0,B71]}; CF = B[0]

CB 39 SRL C 4 (2,2) c={0,d7,1]};, CF = (0]

CB 3A SRL D 4 (2,2) D={0,071]}; CF=D0]

CB 3B SRL E 4 (2,2) E={0,E71]}; CF = EO]

CB 3C SRL H 4 (2,2) H={0H71]}; CF = HO]

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

S|z L/vVv C F|R| SP S| D

. . L . . .

Description

Logically shiftsto the right the bitsin the register r (any of theregisters A, B, C, D, E, H, or L). Each bitis
shifted to the next lowest-order bit position (Bit 7 shiftsto bit 6, etc.) Bit 0 shift to the Carry Flag, CF. Bit 7 is
reset. See Figure 7 on page 100.
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SUB (HL)

SUB (| X+d)
SUB (1 Y+d)
Opcode Instruction Clocks Operation
96 SUB (HL) 5 (2,1, 2 A=A- (H)
DD 96 d SUB (| X+d) 9 (2,2,2,1,2) A=A- (IX+d
FD 96 d SUB (| Y+d) 9 (2,2,2,1,2) A=A- (1Y +d)
Flags ALTD 1/0
S| Z L/V C F|R]| SP S| D
° ° V . ° ° °
Description

Subtracts from the data.in the Accumulator the data whose addressis
» thedatain word register HL ,or
» thesum of thedatain index register IX and adisplacement d, or
» thesum of thedatain index register 1Y and a displacement d.

Theresult is stored in the Accumulator.

SUB n
Opcode Instruction Clocks Operation
D6 n SUB n 4 (2,2) A=A-n
Flags ALTD 1/0
S|z L/vVv C F|R| SP S| D
. . V . . .
Description

Subtracts from the data in the Accumulator the 8-bit constant n. The result is stored in the Accumul ator.
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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 SuUB D 2 A=A D
93 SUB E 2 A=A E
94 SuUB H 2 A=A H
95 SUB L 2 A=A L

Flags ALTD 1/0
S|z L/vVv C F|R| SP S| D
. . V . . .
Description

Subtracts from the datain the Accumulator the datain the register r (any of the registers A, B, C, D, E, H, or

L). Theresult is stored in the Accumulator.
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XOR (HL)

XOR (| X+d)
XOR (| Y+d)

Opcode Instruction Clocks Operation
AE XOR (HL) 5(2,1,2) A=TA&~(H)] | [~A & (HY)]
DD AE d XOR (I X+d) |9 (2,2,2,1,2) |A=[JA&~(IX+d)] |

[~A & (I X + d)]
FD AE d XOR (1Y+d) |9 (2,2,2,1,2) |A=TJA&~(IY +d)] |
[~A & (1Y + d)]
Flags ALTD 1/0
S| Z L/ Vv C F|R| SP S| D
o | o L 0 o | o .

Description
Performs an exclusive OR operation between the datain the Accumulator and the datawhose address is:

» thedatainword register HL, or
» thesum of thedatain index register IX and adisplacement d, or
» thesum of thedatain index register 1Y and a displacement d.

The corresponding 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 byte is set if and only if one of the two compared
bitsis set. Theresult is stored in the Accumulator.

Example

If the HL contains 0x4000 and the memory location 0x4000 contains the byte 1001 0101 and the Accumula
tor contains the byte 0101 0011 then the execution of the instruction

XOR (HL)
would result in the byte in the Accumulator 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/vVv C F|R| SP S| D
. . L 0 . .
Description

Performs an exclusive OR operation between the byte in the Accumulator and the 8-bit constant n. The corre-
sponding bits of each byte are compared (i.e., the bit 1 of both bytes are compared, the bit 2 of both bytesare
compared, etc.) and the associated bit in theresult byteisset if and only if one of thetwo compared bitsis set.
Theresult is stored in the Accumulator.

XOR r
Opcode Instruction Clocks Operation
— XOR r 2 A=TA&~r] | [~A & ]
AF XOR A 2 A=TA&~A | [-A & A
A8 XOR B 2 A=[A&~Bl | [-A & B]
A9 XOR C 2 A=[A&~C | [-A & C
AA XOR D 2 A=[A&~D | [-A & D
AB XOR E 2 A=[A&~E | [-A & Ef
AC XOR H 2 A=[A&~H | [-A & H
AD XOR L 2 A=TA&~L] | [~A & L]
Flags ALTD 1/0

S|z L/Vv C F|R| SP S| D
. . L 0 . .

Description

Performs an exclusive OR operation between the byte in the Accumulator and the register r (any of theregis-
tersA, B, C, D, E, H, or L). The corresponding 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 and only
if one of the two compared bitsis set. The result is stored in the Accumulator.
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5. Quick Reference Table

Key

| nst ructi on: The mnemonic syntax of the instruction.

Opcode: The binary bytes that represent the instruciton.

O ock cycl es: The number of clock cyclesthat the instrucion takes to complete. The
numbers in parenthesis are a breakdown of the total clocks. See Table 1 on page 5 for more
details.

A: How the ALTD prefix affects the intruction. See Table 2 on page 6.

| : How the 10l or IOE prefixes affect the instruction. See Table 3 on page 6. A “b” in this col-
umn indicates that the prefix applies to both source and destination.

S; Z; LV; C. These columns denote how the instruction affects the flags. See Table 4 on

page 6.

Oper at i on: A symbolic representation of the operation performed.

N M P: An “N” in this column indicates that the instruction has been added to the 2180
instruction set by the Rabbit 2000. An“M” indicates that thisinstruction is from the 2180, but

has been modified. A “P” indicates a privileged instruction.

Instruction Obr;ﬁgdle Obr;ﬁgdze Obr;(;,gdge ObF;‘;gCie Clock cycles A LV Operation N/M/P
ADC A,(HL) | 10001110 5(2,1,2) fr \Y A=A+ (HL) +CF
ADC A,(IX+d) | 11011101 | 10001110 | ----d--- 9(2,2,21,2) fr Y A=A+ (IX+d) + CF
ADC A,(IY+d) | 11111101 | 10001110 | ----d--- 9(2,2,2,1,2) fr \Y A=A+ (IY+d) + CF
ADC An 11001110 | ----n--- 4(2,2) fr \Y A=A+n+CF
ADC Ar 10001-r- 2 fr \Y A=A+r+CF
ADC HL,ss 11101101 | 01ss1010 4(2,2) fr \Y 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 \Y 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 \Y 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
z serate e oo |
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
AND IX,DE 11011101 | 11011100 4(2,2) f L IX = 1X & DE N
AND IY,DE 11111101 | 11011100 4(2,2) f L IY =1Y & DE N
AND n 11100110 | ----n--- 4(2,2) fr L A=A&n
AND r 10100-r- 2 fr L A=A&r
BIT b,(HL) 11001011 | 01-b-110 7(2,2,1,2) f (HL) & bit P
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BIT b,(IX+d)
BIT b,(IY+d)
BIThr
BOOL HL
BOOL IX

BOOL IY
CALL mn

CCF
CP (HL)
CP (IX+d)
CP (IY+d)
CPn
CPr
CPL
DEC (HL)
DEC (IX+d)
DEC (IY+d)
DEC IX
DEC IY
DECr

DEC ss

112

11011101

11111101

11001011

11001100

11011101

11111101

11001101

00111111

10111110

11011101

11111101

11111110

10111-r-

00101111

00110101

11011101

11111101

11011101

11111101

00-r-101

11001011
11001011

01-b--r-

11001100

11001100

R S

10111110

10111110

R S

00110101

00110101

00101011

00101011

———M---

d-  01-b-110 10 (2,2,2,2,2)

d-  01-b-110 10 (2,2,2,2,2)
4(2,2)
2
4(2,2)

4(2,2)
12(2,2,2,3.3)

2
5(2,1,2)
e 9(2.2.2,1,2)
deer 9(2.2.2,1,2)
4(22)
2
2
8(21,2,3)
deee 12 (2,2,2,1,2,3)
dee- 12 (2,2,2,1,2,3)
4(2.2)
4(2.2)
2

fr

< < < < <

<

(IX+d) & bit
(IY+d) & bit
r & bit
if (HLI=0) HL =1
if (IX1=0)IX=1
if(IY1=0)1Y =1

(SP-1) = PCH; (SP-2) = PCL;
PC =mn; SP = SP-2

CF=~CF
A-(HL)
A - (IX+d)
A - (IY+d)
A-n
A-r
A=~A
(HL) = (HL) - 1
(IX+d) = (IX+d) -1

(IY+d) = (IY+d) -1

IX=1X-1
IY=1y-1
r=r-1
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JP f,mn 11010  ----n--- - 7(2,2,2,1) if {f} PC = mn
JP mn 11000011 ----N--- ----m--- 7(2,2,21) PC=mn
JRcc,e 001cc000  --(e-2)- 5(2,2,1) if{cc;PC=PC+e
JRe 00011000  --(e-2)- 5(2,2,1) PC=PC+e
LCALLxmn 11001111  —-n-  ——-m—  —x-—  19(22221333,1) (iFC"Ll;);P)éP:C;;(iFEZ:) :q:’cs'; EE9= w
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 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  ----g--- - n--- 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 (IY+d)r 11111101  01110-r-  ----c--- 10 (2,2,2,1,3) d (ly+d) =r
LD (mn),A 00110010  ----n--- - 10 (2,2,2,1,3) d (mn) = A
LD (mn),HL 00100010 13 (2,2,2,1,3,3) d (mn) = L; (mn+1) = H
LD (mn),IX 11011101 00100010 e | S m--- 15(2,2,2,2,1,3,3) d (mn) = IXL; (mn+1) = IXH
LD (mn),IY 11111101 00100010 e 1L m--- 15 (2,2,2,2,1,3,3) d (mn) = IYL; (mn+1) = IYH
LD (mn),ss 11101101 01ss0011  ----n---  ---| 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) ros A = (DE)
LD A,(mn) 00111010  ----n--- R, - 9(2,2,21,2) r s A = (mn)
LD AEEIR 11101101 01010111 4(2,2) fr A=EIR
LD AlIR 11101101 01011111 4(2,2) fr A=IIR
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 00dd0001 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 11 (2,2,2,1,2,2) s L = (mn); H = (mn+1)
LD HL,(HL+d) 11011101 11100100  ----d--- 11(2,2,2,1,2,2) s L = (HL+d); H = (HL+d+1)
LD HL,(IY+d) 11111101 11100100  ----d--- 11 (2,2,2,1,2,2) s L = (IY+d); H = (IY+d+1)
LD HL,(SP+n) 11000100 9(2,2,1,2,2) L = (SP+n); H = (SP+n+1)
01111100 4(2,2) HL = IX
11111101 01111100 4(2,2) HL=1Y
01111101 4(2,2) IX =HL
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LD IX,mn 11011101 00100001  ----n--- - m--- 8(2,2,2,2) - - - - IX'=mn

LDIY,(mn) 11111101 00101010  -eoiees  —-ee mees 13(2,2,2,2,.1,2,2) s - - - - IYL = (mn); IYH = (mn+1)
LD IY,(SP+n) 11111101 11000100  ---n-mr 112,2,21,2,2) S IYL = (SP+n); IYH = (SP+n+1) N
LDIVHL 11111101 01111101 422 S IY = HL N
LDIYmn 11111101 00100001 - - - 8(22,2,2) S IY = mn
LDr(HL) 01110 5(2,1,2) ros oo o- - - r= (HL)
LDr(X+d) 11011101 O1-r-110  -e-deer 9(2,2,21,2) s - o- - - r= (IX+d)
LDr(Y+d) 11111101 011110  —dee 9(2,2,21,2) ros oo o- - - r= (IY+d)
LDXPC,A 11101101 01100111 422 S XPC = A NP
LDrn 00-r-110 —---N--- 4(2,2) r - - - - r=n
LDrg 01-r--r' 2 r - - - - r=r
LDSPHL 11111001 2 S SP=HL P
LDSPIX 11011101 11111001 42,2 S SP =X P
LDSPlY 11111101 11111001 422 S SP=ly P
LDD 11101101 10101000 10(2,2,1,2,3) d - - = . (DE)=(HL;BC= 2:_:_'11; DE=DE-1;HL =
LoDR 1101101 10111000 6471 (2.21,2.3.2)i0) 4 . . . _ if{BC1=0Ojrepeat:(DE)O Tc ()Tj. f 553.68 7.92 1 Tf .sc (-)19f 553
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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
ORHLDE | 11101100 2 fr L HL = HL | DE N
ORIX,DE | 11011101 | 11101100 4(22) f L IX = IX | DE N
ORIY,DE | 11111101 | 11101100 4(22) f L IY = 1Y | DE N

ORn 11110110 | - 4(22) fr L A=Aln
ORT 10110-r- 2 fr L A=A|r
POP IP 11101101 | 01111110 7(2,2,1,2) ] IP = (SP); SP = SP+1 NP
POP IX 11011101 | 11100001 9(22,1,2,2) ] IXL = (SP); IXH = (SP+1); SP = SP+2
POP IY 11111101 | 11100001 9(2,2,1,2,2) ; IYL = (SP); IYH = (SP+1); SP = SP+2
POP zz 11zz0001 7(21,2,2) r - zz| = (SP); zzh = (SP+1); SP = SP+2
PUSH P | 11101101 | 01110110 9(2,2,2,3) ; (SP-1) = IP; SP = SP-1 N
PUSH IX | 11011101 | 11100101 12 (2,2,2,33) ] (SP-1) = IXH; (SP-2) = IXL; SP = SP-2
PUSHIY | 11111101 | 11100101 12 (2,2,2,3,.3) ; (SP-1) = IYH; (SP-2) = IYL; SP = SP-2
PUSH zz 11zz0101 10 (2,2,3,3) - (SP-1) = zzh; (SP-2) = zzl; SP = SP-2
RESb,(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(2,1,22,1) ] PCL = (SP); PCH = (SP+1); SP = SP+2
RET f 11-£-000 . (2,1%2,2,1) . if {f} PCL =S(PSE):SES§ = (SP+1);
RETI 11101101 | 01001101 12 (2,2,1,2,2,2,1) ; i is(g)pif’z():;l's:p(f;ljé 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,(X+d)} = {(IX+d),CY}
RL (IY+d) | 11111101 | 11001011 | —--d-— | 00010110 13 (2,2,2,2,2.3) f L (CY,(Y+d)} = {(IY+d),CY}
RL DE 11110011 2 fr L (CY,DE} = {DE,CY} N
RLr 11001011 | 00010-r- 4(22) fr L (©Y1} = {1CY)
RLA 00010111 2 fr ; {CY,A} = {ACY}
RLC (HL) | 11001011 | 00000110 10 (2,2,1,2,3) f L (HL) = {(HL)[6,0],(HL)[7]}; CY = (HL)[7]
RLC (IX+d) | 11011101 | 11001011 | --—d— | 00000110 13(2,2,2,2,2,3) f L (IX+d) =égx:(d|§ia°)][’%x+d)[7”;
RLC (IY+d) | 11111101 | 11001011 | -—d—— |00000110 13(2.2,2,2,2,3) f L (v+d) :égfggiao)]['%\”d)[7]”
RLC 11001011 | 00000-r- 4(22) fr L r = 6,01, 1[71; CY = 1{7]
RLCA 00000111 2 fr ; A= {A[6,0]A[7]}; CY = A[7]
RR(HL) | 11001011 | 00011110 10 (2,2,1,2,3) f L {(HL),CY} = {CY,(HL)}
RR (IX+d) | 11011101 | 11001011 | --—d- | 00011110 13 (2.2,2,2,2,3) f L {(1X+d),CY} = {CY,(IX+d)}
RR(IY+d) | 11111101 | 11001011 | --—d—- | 00011110 13 (2,2,2,2,2.3) f L {(1Y+d),CY} = {CY,(IY+d)}
RR DE 11111011 2 fr L {DE,CY} = {CY,DE} N
RR HL 11111100 2 fr L {HL,CY} = {CY,HL} N
RR IX 11011101 | 11111100 422 f L (IX,CY} = {CY,IX} N
RR IY 11111101 | 11111100 4(22) f L {IY,CY} = {CY,IY} N
RRT 11001011 | 00011-- 422 fr L {rCY} = {CY,)
RRA 00011111 2 fr ] {ACY} = {CY,A}
RRC (HL) | 11001011 | 00001110 10 (2,2,1,2,3) f L (HL) = {(HL)[O],(HL)[7.1]}; CY = (HL)[O]
RRC (IX+d) | 11011101 | 11001011 | ---d— | 00001110 13(2,2,2,2,2,3) f L (IX+d) :éf('f'g))g‘ihg'[é]* 7T
RRC (IY+d) | 11111101 | 11001011 | —--d-— | 00001110 13 (2:2,2,2,2,3) f L () =és(lY:+zjlzf[g]&§l[gd)[7V1D:
RRC 1 11001011 | 00001-r- 4(22) fr L r = {[0],r{7,1]}; CY = r{0]
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RRCA
RST v

SBC (IX+d)
SBC (lY+d)
SBC A,(HL)
SBCAn
SBCAr
SBC HL,ss
SCF
SET b,(HL)
SET b,(IX+d)
SET b,(1Y+d)
SET b,r
SLA (HL)

SLA (IX+d)

116

00001111

11-v-111

11011101

11111101

10011110

11011110

10011-r-

11101101

00110111

11001011

11011101

11111101

11001011

11001011

10011110

10011110

01ss0010

11-b-110

11001011

11001011

11-b--r-

00100110

11-b-110

11-b-110

8(2.2,2,2)

9(2.2.2,1,2)
9(2.2.2,1,2)
5(2,1,2)
4(2.2)
2
4(22)
2
10 (2,2,1,2,3)
13 (2,2,2,2,2,3)
13 (2,2,2,2,2,3)
4(22)

10 (2,2,1,2,3)

fr

fr
fr
fr
fr
fr

fr

A ={A[0,A[7,1]}; CY = A[0]

(SP-1) = PCH; (SP-2) = PCL;
SP =SP-2; PC ={R, 0, v, 0000}

A=A- (IX+d) - CY
A=A-(lY+d)-CY
A=A-(HL) -CY
A=A-n-CY
A=A-r-CY
HL=HL-ss-CF
CF=1
(HL) = (HL) | bit
(IX+d) = (IX+d) | bit
(IY+d) = (IY+d) | bit
r=r| bit

(HL) = {(HL)[6,0],0}; CY = (HL)[7]
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