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LsD = Single-Byte-Opcode to Instruction Conversion
0 1 2 3 4 5 6 7 8 9 A B C D E ‘F_
0| NOP LD BCnn LD (BC)A INC BC INC B DEC B LD Bn RLCA EX AF AFF ADDHL.BC LD A.(BC) DECBC INCC DECC LDCn RRCA 0
1| DUINZn LD DEnn LD (DE)A INC DE INC D DECD LDDn RLA JRN ADD HL,DE LD A (DE) DEC DE INC E DECE LDEn RRA 1
2| JRNZn LD HLNn LD (nn).HL INC HL INC H DECH LDHn DAA JRZn  ADDHLHL LD HL.(nn)DEC HL INC L DECL LDLn CPL 2
3| JRNCn LD SPnn LD (nn)A INC SP INC (HL) DEC (HL) LD (HL)n  SCF JRCn  ADDHL.SP LDA(n) DECSP INCA DECA LDAn CCF 3
4] LDBB DBC LDBD LD BE LD BH LD BL LDB(HL) LDBA LDCB LD CC LD CD LD CE LDCH LDCL LDCHL) LDCA |4
5]L.ODbB LDDC LDDD LD D.E LD DH LDD.L LDD(MHL) LDDA LDEB LDEC LD ED LDEE LDEH LDEL LDEML) LDEA |5
6| LDHB LDHC LDHD LDHE LD HH LDHL LDH(HL) LDHA LDLB LDLC LDLD LDLE LWDLH LDLL LDL(HL) LDLA |6
7| LD (HL).B LD (HL).C LD (HL).D LD (HL)E LD (HL)H LD (HL)L HALT LD (HL)A LDAB LDAC LDAD LDAE LDAH LDAL LDA(HL) LDAA |7
8| ADDAB ADD AC ADDAD ADDAE ADDAH ADDAL ADDA(HL) ADDAA ADCAB ADCAC ADCAD ADCAE ADCAH ADCAL ADCA(HL) ADC AA|8
9| suB B SuB C SuB D SUB E SuUB H SUB L SUB (HL) SUB A SBC AB SBCAC SBCAD SBCAE SBCAH SBC AL SBCA(HL) SBCAA|9
AL ANDB ANDC ANDD ANDE AND H ANDL AND(HL) ANDA XORB XORC XORD XORE XORH XORL XOR(HL) XORA |A
B| ORB OR C ORD OR E OR H OR L OR (HL) OR A CPB CPC CPD CPE CPH CP L CP (HL) CP A B
C| RETNZ POPBC JPNZnn JPnn CALL NZnn PUSH BC ADD An RST 00H RET Z RET JPZnn  table CALL Znn CALL nn ADC An RSTO0BH|C
D| RETNC POPDE JPNCnn OUT (n), A CALL NCnn PUSH DE SUB n RST 10H RET C EXX JPCnn  INA() CALLCnn table SBC An RST 18H| D
E| RET PO POPHL JPPOnNn EX (SP), HL CALL POnn PUSH HL AND n RST20H RET PE  JP (HL) JP PEnn  EX DEHL CALL PEnn table XOR n RST 28H| E
F|RET P POPAF JPPnn DI CALL Pnn  PUSH AF ORn RST30H RETM LD SPHL JPMnn El CALL Mnn  table CPn RST 38H | F
0 1 2 3 [ 5 6 7 ] 9 A B C D E F
Multi-Byte-Opcode to Instruction Conversion B = Hex and Decimal Conversion
CB0OO RLCB |ED40  INB,(C) %%09 ADD XY,BC  |%%CBd06 RLC (XY+d)
Soos Acs [toi SO NN, ORAOT [MCRME RGUGO I
L . %%21aa LD XYaa %%CBd1 L (XY+d
CBO3 RLCE |EDA3aa LD (aa)BC |%%22aa LD (aa)XY  [W%CBOIE gRA(xY+d)) oj]o 1+ 2 3 4 5 6 7 8 9 10 11 12 13 14 15]0
LC H 44 9% INC XY LA (XY+d)
gggg StS L ED45 RETN %%29  ADD XY.XY 323‘.;8%35 gg: (XY+d) 1] 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31|1
(HL) |ED46 MO %%2Aaa LD XY, (aa (XY+d)
Geor ALCA' [ED&T LDIA [wuzd DEC e SiChs Sidpiy | 2[32 33 34 35 36 37 38 30 40 41 42 43 44 45 46 472
ED48 INC.(C) %%34d  INC (XY+d BIT 1,(XY+d)
gggg gggc EB‘% ggé (Hcy.é:c %%35d oec((wi') mg%sg S'} §"§¥*§’ 3] 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63]3
D 4, L. %%36dn LD (XY+d).n 5| IT 3,(XY+d)
gggg s:g £ |EDaBaa ,F_‘ETBC.(“) %9%39 Aoé XY'S)P :,mggggg 2:1 4 (xy+d) 4| 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79|4
H |ED4D | %%46d LD B,(XY+d 5,(XY+d)
gggg 228 L Eg,,z LOHA WA LD c.((xvm; “’"“"‘83‘"5 Sq ?""3*3’ 5|80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 |5
(HL) |EDSO  IN D.(C) %%56d LD D,(XY+d) |%%CBd7E BIT 7,(XY+d)
gg?g RE%A EBZ; SUT (©).0 |%%sed LD E.(XY+d)) %%gg““ gsg 0 (XY 1) 6] 96 97 98 99 100 101 102 103 104 105 106 107 108 109 110 111} 6
BC HL.DE [%%66d LD H,(XY+d) |%%CBd8E 1.(XY+d
831; :tg EB?,?*’ lL&)(aa).DE H?ﬁ;’ LgL.(XYﬂd) %%89096 EESZ“YM; 71112113114 115116 117 118 119 120 121 122 123 124 125 126 127 7
1 LD (XY+d).B  [%%CBd9E 3.(XY+d
83‘3 :LE EB‘?,S h?gA'c %%71d LD \Xy+d).C &2833"2 EEE;"%‘&*;’; 8]128 129 130 131 132 133 134 135 136 137 138 139 140 14; 142 143 | 8
14 RLH (C) %%72d LD (XY+d).D %CBdA .(XY+d)
GB15 RLL EDSS  OUT (CLE |%h73d LD (Xv+d)E |%%CBAB6 RES 6 (XY+d) 91144 145 146 147 148 149 150 151 152 153 154 155 156 157 158 159 9
CB16 RL (HL) |EDSA ADC HL.DE |%%74d LD (XY+d)H [%%CBJBE RES 7.(XY+d) A| 160 161 162 163 164 165 166 167 168 169 170 171 172 173 174 175| A
CB17 RLA ED5Baa LD DE.(aa) |%%75d LD (XY+d).L [%%CBdC6 SET 0,(XY+d)
CB18 RR B EDSE  IM2 %%77d LD (XY+d) A |%%CBdCE SET 1,(XY+d) B|176 177 178 179 180 181 182 183 184 185 186 187 188 189 190 191| B
CB19 RRC EDSF LD AR %%7Ed LD A, (XY+d) |%%CBdD6 SET 2,(XY+d)
CB1A RR D ED60  IN H,(C) %%86d ADD A, (XY+d) |%%CBdDE SET 3,(XY+d) C]| 192 193 194 195 196 197 198 199 200 201 202 203 204 205 206 207 | C
CB1B RRE ED61 OUT (C)H |%%BEd ADC A,(XY+d) |%%CBJE6 SET 4.(XY+d)
CB1C RRH ED62  SBC HLHL |%%96d SUB (XY+d) |%%CBdEE SET 5,(XY+d) D] 208 209 210 211 212 213 214 215 216 217 218 219 220 221 222 223| D
CB1D RRL ED67 RRD %%9Ed SBC A,(XY+d) [%%CBdF6 SET 6,(XY+d)
CB1E RR (HL) [ED68 INL,(C) %%A6d AND (XY+d)  [%%CBdFE SET 7,(XY+d) E| 224 225 226 227 228 229 230 231 232 233 234 235 236 237 238 239 E
CBIF RRA ED69 OUT (C).L |%%AEd XOR (XY+d)
CB20 SLA B ED6A ADC HLHL |%%B6d OR (XY+d) F|240 241 242 243 244 245 246 247 248 249 250 251 252 253 254 255| F
CB21 SLAC |ED6F RLD %%BEd CP (XY+d) %%E 1 POP XY
CB22 SLA D ED72  SBC HL,SP %%E3 EX (SP).XY 0 1 2 3 4 5 6 7 8 9 A B C D E F
CB23 SLAE ED73aa LD (aa),SP | %% means DD or FD and| |%%ES5 PUSH XY
gggg gt: H |ED78 g« 11\_‘(%) for DO, XY means (X %%Eg JP (sxv)
L ED79 UT (C).A or FD, XY means | %%F LD SP.XY
CB26 SLA (HL) [ED7A ADC LL.SP Status Flags General Instruction Description
CB27 SLA A ED7Baa LD SP (aa)
Cb2s shaB  [EDAO  LDI Powers of Two Unsigned MsB LSB (except shifts)
cam s |mh g T s0sxy smyCTex
DA2 INI 512 2 =
Gam SRAE [EBAS oUm S Comparisons [sIz[-TH[-TpVIN]C] ADDx.y  Addyto x.
AH |EDA8 L 3| 8]|11| 2048 . =G
CB2D SRAL |EDA9 CPD a| 16| 12| 4.096 SIS L gy A - L —
CB2E SRA (HL) |EDAA IND 5| 32| 13| 8.192 A<B P H = Half f bit 3 CALL x Call subroutine at x (push PC and jump to x)
CB2F SRA EDAB OUTD 8| 64| 14 [16.384 AcE S CCF Complement carry flag
CB38 SRL B EDBO LDIR 71128| 15 | 32.768 % P ZY ® P/N =1 = Parity even for CP x Compare A with x (see "Unsigned Comparisons’)
€8 SALC  |EDBY  CPRIR 8[256| 16 | 65 536 =B 1T logic op or oVerflow for ~ CPD Compare A with (HL). DEC HL. DEC BC
Coy SALD. [EpBe MR T T 3 arithmetic op CPDR Like CPD, but repeat until A=(HL) or BG=0
g% Snit  [Ebss Loon NS 5 N = T when lesi op was | CRT Compa A (L INC HLOECEC
CB3D SALL  |EDB9 CPDR 19| 524.288 A>B - subtract (0 for add) cpL s el 2
CB3E SRL (HL) [EDBA INDR 20| 1.048.576 P NZYES C = Carry (CY) DAA Decimal adjust A (stier a‘jm or-auty ol BOD daita
CB3F SRLA |EDBB OTDR 212,097,152 DEC ! . )
CB40 see BIT 22| 4194304 YES represents labed| 'fm o x B'?C;a';'ef‘?:"e:’!)&;
‘388, code to be executed i u
CBFF see SET 5 |16 7rr 2% condition is true. Inter- Interrupts and Reset  DNZd  Decrement B jump relative by d if B not zero
" £ nally, A-B i's compu'ted to Elx " g\gg‘lienlgr:e:r:ﬁﬁ :ﬁer next instruction
determine flags as for . L g
iR | | B RS o ameconn
ASCII Character Set y (Interrupt Flip Flop) IM x Set interrupt mode to x
®T\$:Ice:o?§m i interrupts are en'aﬁ_rced (IFF1=1), :: A gﬂ :nput port ncmto A 1‘5)7
: low level sensiti depend: r. (C) nput port (C) into r (7)
MSD 0 1 2 3 4 5 6 7 rlr);de e gk INC x Increment x by 1
= MODE 0 Inlst'mu?tlng de:oe puts :xgﬁ tc;:dll(‘l%)b"?rrr;rj’eoar: (C‘).I %Eg (87) DEC HL. (7)
instruction on A . bul unti =
LSD 000 | 001 |010{011[100[101{110| 111 : et CAEL) #:k(:sg2 :mn tiaa"(:lu; from port (CI).BD=%C7B. INC HL; (7)
' extra ti state ike INI, but repeat unti 7)
0 | 0000|NUL |DLE|SP | 0 @ P P 37 MODE 1 DoesX . ;m;syaﬁ (213) JPc. x If condition ¢ is true jump to location x
1| 0001|SOH|DCY| ' [ 1 |A | Q| a | q 3% MODE 2: Location pointed to by JP x Jump to location x
35 15 87 10 JRc. d If condition c is true jump relative by d
2 | ootofsTx|pc2| “ | 2|[B|R|b | r u oo | BRY e ord e
and next hold vector o 2 x with y yto x
3| 001M|ETX|DC3| # | 3|C|S|c | s gf service subroutine. ivi tggn t?fd L(gg):-;h (R De”c BDCE. g)ec HL: DEC BC
(7 bit int vector index) ke . but repeat until =
4 | 0100|/EOT[DC4| $ | 4 | D | T | d t X is put on data bus by LDI Load (DE) with (HL). INC DE. INC HL. DEC BC
2 interrupting device (219). LDIR Like LDI, but repeat until BC=0
5| 0101 |ENQ|NAK| % | 5 | E| U | e u 2 TFFT and TFF2 are both cleared by NEG Negate A (2's comp.)
< TNT or DI. Both are set by El NOP No operation
6 | O110|/ACK|SYN| & | 6 | F | V| f | v ® NVl clears IFF1. RETN oRx ORx®A om0 7
ke , but repeat until B=0 (7)
7| 01M11|BEL|ETB| " | 7| G |W|g | w 2 CD AR oat PV g 10 P2, st QTR Lk OUTI buttlregeal unti B20 (1
> i — (C).r tput r to port (C) (7)
8| 1000/ BS [CAN| ( [ 8| H| X | h | x g ::SDPEC:; IFF1=IFF2=0, =0, R=0. %%n) A &tpm A to port n (7)
- tput (HL) to port (C); DEC B. DEC HL. (7)
9| 1001| HT [EM| ) | 9| I | Y[ 1 |y ouTI Output (HL) to port (C). DEC B. INC HL. (7
. . . POP x F—‘oap;(J from (op%?s(actl updating SP =
A | 1010| LF |SUB| J Il & j z main alternate special Regiﬂefs PUSH x Push x onto top of stack updating SP.
R
B | 1011| vT |ESC| + K] k] (AT FI[ AT FI[ T T R ] A-Acumuiator BT o e amae s )
=Fl f condi
C[1M00| FF [ FS| + [ <P L | N| 1] I [ [ c][® [ c ][ moexix b e W RET Pl e
D | 1101l cCR | GS| - - M ] m } [ l ] ] R=Memory refresh ggiN g::'umgrom NMI (see “Interrupts”)
- D E D' E' INDEX IY x subroutine at x (1 byte inst)
1 = I l I [ SBC x, y Subtract y+CY from x U
E|1110{ SO |RS| . N . [A L ][ A [ L ]J[STCKPTRSP | When AFBCDEHL  SCF Set carry flag (to 1)
Fl1111] sl JUS| /[ ?]O0]| —| o |IDEL usedasparsABDH ~ SETb.x  Setbitbof x (to 1)
small=8 Bit  large=16bit |PGRM CTR PC| are high order. SUB x Subtract x from A

XOR x to A
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Example of reading instruction set tables: ADC A A... ADC A, - entry says to see table;
table shows opcode 8F. 4 states; and flag code ‘A’ which is defined under ‘Flag Codes'.
ADC HL.BC ... 2 byte opcode is ED 4A; flag code is H; takes 15 states. CALL C,
address ... opcode is DC followed by 2 byte address. flag code is Z; states are

e A Instruction Set

A— (IX+d).C Z19
(IX+d).D zZ19
(IX+d) E Z19
(IX+d).H 219

IX+d).L 219
IX+d).n Z19
1Y+d) A Z19
1Y+d) B Z19
1Y+d),C 219
1Y+d),D Z19
(IY+d).E Z19
(IY+d).H 219
(IY+d),.L 219
1Y+d)n Z19
(aa), A Z13
(@a) BC Z0
@a),DE Z20
(aa),HL Z16
@a),IX 20
@a),lY 0
@a) SP 0
A,(BC) z7
A.(DE) z7
A (aa) 213
Al u9
AR )]
A— z
B— 4
BC,(aa) Z20
BCaa Z10
C— Z
D— Z
DE(aa) il Z20
DE.aa Z10
E— b3
H— N Z
HL.(aa) 216
HL aa 5 Z10
1A 29
1X,(aa) Z20
1X,aa 214
1Y .(aa) z20
1Y, aa 214
L— b 4
R.A 29
SP,(aa) Z20
SPHL 26
SP.IX Z10
SP.IY 210
SP.aa Z10
R16
S(1)
R16
§ S(1)
| B8
Z4
—= D
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Z80 CPU

MICROPROCESSOR INSTANT REFERENCE CARD

C D E H

L (HL)

MICRO 1

CHART

(IX+d) (1Y+d)

BIT 0,
BIT 1,
BIT 2,
BIT 3,

CB.47 CB,40
CB.4F CB 48
CB,57 CB,50
CB,5F CB,58

CB,41 CB42 CB,43 CB,44
CB,49 CB.4A CB4B CB.4C
CB,51 CB/52 CB,53 CB,54
CB,59 CB.5A CB.,5B CB,5C

CB.45 CB,46
CB.4D CB 4E
CB,55 CB,56
CB,5D CB,5E

BIT 4,
BIT 5,
BIT 6,
BIT 7,

CB.67 CB.,60
CB.6F CB,68
CB.77 CB,70
CB.7F CB.78

CB61 CB62 CB.63 CB,64
CB,69 CB.6A CB6B CB.6C
CB,71 CB,72 CB,73 CB,74
CB.,79 CB.7A CB.7B CB,7C

CB,65 CB.G6
CB.6D CB.6E
CB.75 CB,76
CB.7D CB.7E

o
m
CCCE ECET

STATES:

1 2] 20

A

B

(HL)  (IX+d)

(1Y+d)

| CB.87
| CB.8F
,| CB,97
.| CB.9F

CB.80
CB,88
CB,90
CB,98

CB,82
CB.8A
CB,92
CB,9A

CB,86 DD.CB.d.86
CB,8E DD.CB.d.8E
CB9% DD.CBd.9%
CB9E DD.CB.d.9E

FD.CB.d .86
FD.CB.d.8E
FD.CB.d.9%
FD.CB.d.9E

.| CB.A7
| CB.AF
| CB.B7
| CB.BF

CB,A0
CB,A8
CB,BO
CB.B8

CB A2
CBAA
CB,B2
CB,BA

CBA6 DD.CB.d.A6
CBAE DD.CBd.AE
CB,B6 DD.CB.d.B6
CB,BE DD.CB.d.BE

FD.CB.d.A6
FD,.CB.d.AE
FD.CB.d.B6
FD.CB.d.BE

CB.C7
,| CB,CF
.| CB.D7
.| CB.DF

CB,CO
CB,C8
CB,DO
CB,D8

CB.C2
CB.CA
CB,D2
CB,DA

CB.C6 DD.CB.d.C6
CB,CE DD.CB.d.CE
CB.D6 DD.CB.d.D6
CB,DE DD.CB.d.DE

FD.CB.d.C6
FD,CBd.CE
FD.CB.d.D6
FD,CB.d.DE

CBE7
.| CB,EF
,| CB,F7
| CB.FF

CB,EO
CB.E8
CB,FO
CB,F8

CB,E2
CB.EA
CB,F2
CB,FA

CB,E6 DD.CB.d.E6
CBEE DD.CBd.EE
CB,F6 DD,CB.d.F6
CB,FE DD,CB.d.FE

FD.CBd.E6
FD.CBdEE
FD.CBd F6
FD.CBd.FE

STATES:

| EECH 23

A(8)

B

(HL)  (IX+d)

(1Y+d)

RLC
RRC

RR

CB,07
CB,0F
CB,17
CB,1F

CB,00
CB,08
CB,10
CB,18

CB,02
CB,0A
CB,12
CB.1A

CB11
CB.19

CB15
CB,1D

CB,06
CB,0E
CB,16
CB1E

DD,CB.d,06
DD,CB.d0E
DD.CB.d,16
DD.CBd,1E

FD,CB.d,06
FD.CB.d.0E
FD.CBd,16
FD.CBd.1E

SLA
SRL

CB,27
CB,2F
CB,3F

CB,20
CB,28
CB.38

CB21
CB.29
CB,39

CB,22
CB,2A
CB,3A

CB.25
CB,2D
CB.3D

DD,CB.d,26
DD.CB.d 2E
DD,CB.d3E

CB26
CB.2E
CB3E

FD,CBd,26
FD.CB.d,2E
FD,CB.d.3E

STATES:

T 15 ] 23

Flag Codes

(1)

(2)
(3)
(5)

mnnmnriticc21onioooooil oo o
NNNTCC=T I IINNNINNITNNNNNNIN
VCTMTMOTNCC I Il TODI<<I<<TU<<|<D
wCconccccCl ivouvlvun il vouruonn| »n
o002 00—~—-0—= | O00—+-00—=00C0=0| 2
CHoOreocCoTOoPoCECCITO=TE X

;]

N<XS<CHOIDOUVOZZICrXC"IOMMOO D>

: Carry®

. Footnote

: Half carry*

: Add/Sub*
Parity*
Sign*

: Undefined

. oVerflow*

Zero*

: not affected

INSCOOZIMO2

* Indicated flag
affected by
result

(1)z=1 iff B
becomes 0
(2)PV=0 iff BC
becomes 0
(3)PV=0 iff BC
becomes 0 and
Z-1 iff A=(HL)
(4)PV=IFF2
(5)Z=bit

Fd
L5
E

(IX+d)

(IY+d)

NNNN NNNN NNNN NNNN

XXX XXXX

ADC A,
ADD A,
AND
CP

I[R(>

A7

B3R
E )

DD,8E,d
DD,86,d

DD,A6d
DD,BEd

FD,8E,d
FD,86d

FD,A6d
FD,BEd

BF
OR B7
SBC A,
suB |97
XOR |AF

K

80'!17!
Smom
5353|333

DD,B6,d

FD,B6d

LD A |7F
LD B, |47
LD C, |4F
LD D, (57

3

LD E, |5F
LD H, |67
LD L, [6F

238|8583(2883(BBBG®
BBB|B5E5|ZEBB(BEBB|™

b3

BRB|LERS(ZLERBREE(T
B&Y|5653|BRERIBERS|™
RBARBHEMHERB|RZER
m
m

NNN NNNN ODDO @O > >

STATES:

~

3JV4HNS LCH NO
30v1d 10N 00

Rotates and Shifts

RL x

< G
z
17}
@

E]E"
@

RLC x
RR x

RRC x
SLA x

SRA x

a2kl

EEeIe
=]

SRL x

(1) 21 except 16 at termination
(2) 13 except 8 at termination
(3) 12 for success; 7 for failure
(4) 11 for success; 5 for failure
(5) 17 for success; 10 for fallune
(6) A to A15.A8 and

7) BtoA15 ‘A8 and C to A7' AO
(8) See faster version of
‘Rotate A’ instructions

(aa)
(rr)

(n)

(r)
(1X+d)

Addressing

n is immediate 8-bit data.

aa is immediate 16-bit data or
address to CALL/to JP to.

aa is address of data.

16-bit reg rr holds address of data
or address to CALL or to JP to.
n is port number.

8-bit reg r holds port number.
IX+d is address of data (d isa 1
byte signed displacement).

In relative jumping, address to
jump to is d + address of next
instruction (d is signed).

Full 2 byte addresses in code, stack,
and data areas are stored low byte
followed by high byte. Thus JP 1234H
is: C334,12.

SP points to b
PUSH decrements

at top of stack.
P by 2.

Intentionally Blank

0N

MI0033893817

‘20920
AdoD

“paaiasal siybur v
‘d107 21607 o121y Aq paysijgnd puo pajybra

“W'S'M Ul PR4Ullg "PI4IAUT SHUSWUWIOD 135N PpUT ‘SWOD[PM

“wniwaid ‘gnp> ‘enBo[pjod ‘[ooyds ‘13[p3Qg

*pajybrikdoo praom
saunbur W30 puo
N “pPosuao0H /| 80d

‘3S0dHNd HO4 SS3NLI4 HO

ALIMIBVINVHOH3IW Ol SV a3INdWI HO
'3HVO IWIHLIX3 HLIM O34Vd3dd 3THM

SS3HdX3 SIILNVHHVYM ON 3HV JH3IHL

SIM37 0 SIWVr
HOHLNY

VvoL#
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