(MICRO LOGIC CORP. 28 0 C P U MICRO . N
HACKENSACK, N MICROPROCESSOR INSTANT REFERENCE CARD CHART
LSD = Single-Byte-Opcode to Instruction Conversion
0 1 2 3 4 5 6 7 8 9 A B c D E F

o[ Nor LD BC,nn LD (BC)A INC BC INC B DECB LDBn RLCA  EXAFAF ADD HLBC LD A,BC) DEC BC INCC DECC LDCn RRCA |0

1| DINZn LD DE.nn 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| JRNZ,n LD HL,nn LD (nn),HL INC HL INC H DECH LDHn DAA JRZn  ADD HLHL LD HL,(nn)DEC HL INC L DECL LDLn CPL 2

3| JRNC,n LD SPnn LD (nn)A INC SP INC (HL)  DEC (HL) LD (HL),n SCF JRCn  ADDHL,SP LD A,(nn) DEC SP INC A DECA LDAn CCF 3

4IDBB LDBC LDBD [DBE (D BH IDBL LDB(HL) LDBA IDCB LDCC IDCD LDCE LDCH LDCL LDC(HL) LDCA |4

5/ LDDB LDDC LDDD LDDE LD D,H IDDL LDD(HL) LDDA LDEB LDEC IDED LDEE LDEH LDEL LDE(HL) LDEA |5

6| LDH.B LDHC LDHD LDHE LD HH IDHL LDH(HL) LDHA LDLB LDLC IDLD L[DLE LDLH IDLL 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,ALDAB LDAC LDAD LDAE LDAH LDAL LDA(HL) LDAA |7
8| ADDAB ADDAC ADDAD ADDAE ADDAH ADDAL ADDA(HL) ADDAA ADCAB ADCAC ADCAD ADCAE ADCAH ADCAL ADCA(HL) ADC AA|8
9| SUBB" SUBC SUB SUB E SUB H SUBL SUB(HL) SUBA SBCAB SBCAC SBCAD SBCAE SBCAH SBCAL SBCA(HL) SBCAA|9

A| ANDB ANDC ANDD ANDE AND H ANDL AND (H) ANDA XORB XORC XORD XORE XORH XORL  XOR (HL) * XORA |A

BlORB ORC ORD ORE ORH ORL OR(HL) ORA CPB CPC CPD CPE CPH CPL CP(HL) CPA |B

C[ RETNZ POPBC JPNZnn JPnn CALL NZ,nn PUSH BC ADD An  RST 00H RETZ  RET JPZnn table CALLZnn CALLnn ADCAn  RST 08H|C

D| RETNC POPDE JPNCin OUT (n)A CALL NC,nn PUSH DE SUB n RST 10H RET C  EXX JPCan INA() CALLCnn table  SBCAn  RST 18H|D

E| RETPO POP HL JP PO;n EX (SP).HL CALL PO.nn PUSH HL AND n RST20H RETPE JP (HL)  JP PE;an EX DEHL CALL PE,nn table  XOR n RST 28H| E

F| RETP  POP AF JP Pnn CALL Pon PUSH AF OR n RST30H RETM LD SPHL JP Mnn El CALLMnn table  CPn RST 38H| F

0 1 2 3 4 5 6 7 8 9 A B C D E F
Multi-Byte-Opcode to Instruction Conversion Lo > Hex and Decimal Conversion
CBOO RLCB |ED40 INB,C %%09 ADDXY,BC  |%%CBd06 RLC (XY+d
RS | omble RGN B mel | 0 1 23 45 6789 ABCDEF
aa aa
s RCr | R | e e | o o 2 o o o 20 o 25 2o oy s S
+
SN RChU DR R el |G N | ] e A e e Nl
+
NV B bl (et [ drkh | 232 3 34 35 30 37 36 39 40 41 42 43 44 45 do 4T 2
+ JXY+
13 el [ it | S| w0 51 % % o4 %6 50 of 5 50 60 61 02 633
n X +
SRS RSCN (BB RRCGY |, MBS |Se B | 2l o0 81 2 o5 o4 65 86 67 66 89 60 o1 o2 60 o4 99|
N + . +
08 TRChu |k e e 1B5RvIe (Ligeers 2ESRY | 2| g6 o7 on oo 100 101 102 103 104 105 106 107 108 106 110 111 | 6
R +i B +
83(1)5 Eﬁg EB?; SSELCL)SE Z;‘;Zé‘;ggg IEB E ))g(ﬂé %SESSE EE% (1), W&’ 696 97 98 99 100 101 102 103 104 105 106 107 108 109 110 111 | 6
R +i B +
83112 Etg EBE%“ ||'|\I/?1(aa)DE Z;ng?gg LBL)'( Yd+d z;z:ggggg EE%% W&’ 7112 113 114 115 116 117 118 119 120 121 122 123 124 125 126 127 | 7
+d), N +
8312 EII:E EBE; :'p?é'(t:) Z‘:ng;}g I[B §¥+g '8 %Sggﬁ‘é EEE@‘ W&’ 8(128 129 130 131 132 133 134 135 136 137 138 139 140 141 142 143 | 8
. +d), . +
8318 RI[LHL) Eggg ggg(&)EE Z;Z;gﬁg I[B §¥+g E z‘;:;:ggggg EE% $* W&’ 9 (144 145 146 147 148 149 150 151 152 153 154 155 156 157 158 159 | 9
. +d), B +
SS% R'ﬁﬁ\g EBEE“ H,?EE‘(aa) ;Z:ng;% I[B §¥+g ‘,I& z;zsggggg SE;? Xﬁ’ A]160 161 162 163 164 165 166 167 168 169 170 171 172 173 174 175| A
+d), B +
831% EES EB%E :‘h?ﬁ‘(%) Zﬁ‘:z‘:ggg ,'&%D‘,&X\)(&d)d z/‘;z:ggggg SE;% §¥+g B|[176 177 178 179 180 181 182 183 184 185 186 187 188 189 190 191 | B
R " +i , +
8312 EEE EBE; Sggﬁﬁ)m_ Zﬁ‘:z‘:ggg éagéié(?)d; zngsggggg SE;% §¥+g g 192 193 194 195 196 197 198 199 200 201 202 203 204 205 206 207 g
" + , +
TORh | TH Ko [P0 Sonil B TSN | 2|00 208 206 227 220 220 200 791 200 200 204 298 298 207 208 298| €
\ + B +
L BN | e | S | 240 261 242 265 244 245 246 247 248 249 750 291 252 250 204 256 F
. +

CB21 SLAC |ED6F RLD %%BEd GP (XY+d)  |%%E1  POPXY

CB22 SLAD ED72 SBC HL,SP %%E3 XéSP),XY o 1 2 3 4 5 6 7 8 9 A B C D E F

CB23 SLAE | ED73aa LD (@a)SP [%%means DD or FD and]| %%ES USH XY

CB24 SLAH |ED78 INA,(C) for DD, XY means IX || %%E9  JP (XY

CB25 SLAL  |ED79 OUT(C)A | forFD, XYmeanslY ||%%F9 LD SPXY . L

CB25 SLA(HL) [ED7A ADCHLSP Status Flags General Instruction Description

e T (except shifts)

CB29 SRAC |EDA1 CPI owers of Two Unsigned msB LSB ADCx,y Addy+CYfox. P

CB2A SRAD EDA2 INI 1| 2| 9| 512 Comparisons [s]z]-TH]-[pv]N]C] ADDx,y Addytox.

CB2B SRAE |EDA3 OUTI 2| 4|10 1.024 AND XY AND K oA

CB2C SRAH  |EDA8  LDD 3| 8112048 example: CP B S = Sign (MSB) of result BITb,x Testbitbofx

CB2D SRAL |EDA9 CPD 1| 16]12 | 4.096 oy i ‘¢, x If condition c i Il subrouti

CB2E SRA(HL) | EDAA IND 5| 32| 13| 8192 A<B | JPC,YES Z =1 when result is Zero CALL ¢, x If condition c is true call subroutine at x.

CB2F RAE\ EDAB OUTD 6| 64| 14 |16.384 A<B | JPC.YES H = Half carry from bit 3 CALLx  Call subroutine at x (push PC and jump to x).

CB38 SRLB EDBO LDIR 71128] 15 |32.768 = 0] P/V = 1 = Parity even for CCF Complement carry flag. .

CB39 SRLC EDB1 CPIR 8|256| 16 |65.536 JPZYES logic op or oVerflow for CP x Compare A with x (see "Unsigned Comparisons"),

CB3A SRLD |EDB2 INIR : A=B | JPZYES b CPD Compare Awith (HL); DEC HL; DEC BC.

CB3B SRLE [EDB3 OTIR 17| 131.072 A=B | JPNZYES arithmetic op CPDR  Like CPD, but repeat until A=(HL) or BC=0.

CB3C SRLH |EDB8 LDDR 18| 262.144 : N =1 when last op was CPI Compare A with (HL); ING HL: DEC BC.

CB3D SRLL EDB9 CPDR 19| 524285 A>B | JPNCYES substract (0 for add) CPIR Like CPI, but repeat until A=(HL) or BC=0.

CB3E SRLXHL) EDBA INDR 20 | 1.048.576 A>B |JRC3 @® C = Carry (CY) CPL ComplementA(1scomp)

CB3F L DBB OTDR 212.097.152 JP NZ.YES DAA Decimal adjust A (after add or sub of BCD data).

CB40 see EE—S 22 | 4.194.304 . BFCX Becrglmentxby1

see 23 | 8.388.608 YES represents label for isable interrupts.

CBFF see SET 24 (16.777.216 code_tppbe executed if Interrupts and Reset DINZd  Decrement B; jump relative by d if B not zero.
conaton s e et | [Falng cce sncive MiTcoesa | | £, Ercble ierus afer nextnsructon
determine flags as for e P s of IFF1, 2 EXX '~ Exchange BC, DE, HL with BC', DE', HL".

ASCII Character Set '‘SUB B'. HALT Halt (wait for interrupt or reset).
Requires both Ifinterrupts are enabled (IFF1=1), IM x Set interrupt mode to x.
instructions. low level sensitive INT depends on m rA’((Cn)) :233'{ ggg ?(:I?tlgté §6()7)
moae: 5 .
SD| O 1 2(3|14|5]|6 7 — MODE 0: Interripting device puts mgx L“;;gn(ﬁm ﬁgr)rll 1port (C). DEC B; DEC HL: (7).
LSD 000 |001]010/011[100] 101|110 111 Al aofato RET o AL Toked INDR  Like IND. butrepeat i B=G ()
N i oa rom po
0 | 0000 (NUL|DLE|SP| O (@ | P p A13] 3 38| A8 MQDE1:S§£22TI1\?S§I!3:£E(Z13). INIR Like INI, but repgat until B=0 (7).
A14 ] 4 37| A7 MODE 2: Location pointed to by JP ¢, x Ifconditioncistruejumpto location x.
1 0001ISOMIDCT) 11 1 A Qe a o] (A REd i eondtan o e jump relatve by d
" ivi C, 1Tl IS true ju IV y d.
i oo ot o IO I Il A B I Bili 5 A adnetiobecror | |G jumprlaebyd |
service subroutine. Ivi X,y -
S|O0MM|ETX|DC3| # | 3|C|S|c|s Dolo 2 32| A2 (7 bt nt veciorinde) LoD Lead (DE)wih (HL)"DEC DE; DEC HL; DEC BC,
— i , but re unti =0.
4 [0100|EOT|DC4| § | 4 | D| T |d |t Y11 A 30)A0 intarrunting device (219). | f| LDI Load (DE) with (HL); INC DE: INC HL; DEC BC.
50101 |ENQ|NAK| % | 5 |E|U|e | u Bz 12 LDR Lk LDI, but apeat untl BC=.
IFE1 and IFF2 are both cleared b egate A (2's comp.).
6 | 0110|ACK|SYN| & | 6 | F [V |f |V Do i IToDL ot arosetby 1 | | NOP  Nocoperation
! NMI clears IFF1. RETN X XtoA.
7 | 0111 | BEL [ETB 7|G|W|g|w ,!lN—-l; 19 :?S?J;Fﬁég/\/?"rj':':z' :_&éJ;nd 8PI?RR tite 8H$Pbbltjt repe?t urt]tIiIBB=00(g).
HALT (18 ,R set lag to . Reset ke , but repeat until B= B
8 1000| BS |CAN ( 8 H X h X MREQ |19 :/%)SDPECBO, IFF1=I€|;=F2=0, 1=0, R=0, 88¥EC));&83:33:;&%%%&(527())
. = n
e e 212 ] —= QD™ gt (Y aper (€ DEC 8 BeCIL )
. .
A |1010| LF (SUB J1Z|i z main alternate spedial Redqi POPx  Pop x from top of stack updating SP.
B|1011| vT |ESC| + : K [ Kk { p eglsters PUSH x  Push x onto top of stack updating SP.
[ATFI[ATF I T R | A=Accumulator RES b, x  Reset bit b of x (to 0).
C|1100| FF [ FS | , <|L \ | | F=Flags RET Return from subroutine (pop PC). )
l B | C H B | c “ INDEX IX l =Flag RET c If condition c is true return from subroutine.
D|101| CR|GS| - =M ] m } I=Interrupt vector RETI Eeturn Irom mﬁlrr(upt. | )
T v =| RETN eturn from see "Interrupts").
E| 1110| so |Rs sIN[A~|n]|~ o LE Lo [EJL Woexiv ] ®Hemonistesh — f Rt callsubroutin st f by ns)
T T When AF,BC,DE,HL X,y Subtrack y+CY from x.
Fli1| st fus|/|[?2[0] |o |DEL BN I | N E A CE ettt ScE ’ et samy fiog (10 1)
=8 bi = i . B , X et bit b of x (to 1).
small=8 bit large=16 bit are high order. SUB X Subtract x from A.
k XORX  XORXtoA. )
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HACKENSACK, NJ

address ... opcode is D
described by note 5.

Example of reading instruction set tables: ADC A/A ... ADC A,- ent
table shows opcode 8F; 4 states; and ﬂa?
ADC HL,BC ... 2 byte opcode is ED,4A,; flag code is H; takes 15 states.
followed by 2 byte address; flag code is Z; states are

Instruction Set

Z80 CPU

MICROPROCESSOR INSTANT REFERENCE CARD

says to see table;
code 'A' which is defined under 'Flag Codes'.
CALLC,

A-

HL,BC
HL,DE
HL,HL
HL,SP
A-

HL,BC
HL,DE
HL,HL
HL,SP

SPY.IY
FAF'
DE,HL

EX SP),HL
EX SP),IX

C
n))
C)
C
C
IN (C
IN ,(C)
IN ,(C)
INC HL)
INC IX+d
INC 1IY+d
INC
INC B
INC BC
INC C
INC D
INC DE
INC E
INC H
INC HL
INC IX
INC Y
INC L
INC SP
IND
INDR
INI
INIR
JP HL)
JP 1X
JP 1Y
JP aa
JP C,aa
JP M,aa
JP NC,aa
JP NZ,aa
JP Paa
JP PE,aa
JP PO,aa
JP Z,aa
JR Cd
JR d
JR NC,d
JR NZ,d
JR Zd
LD BC).A
LD DE),A
LD HL),A
LD HL),B
LD HL),C
LD HL),D
LD HL),E
LD HL),H
LD HL),L
LD HL),n
LD IX+d),A
LD 1X+d),B

A T N | T - R |
>ss55s555 m
rIMoomEEN-O
LIMOOm» >

TONNNNNNNNNO
ECEEEEEEEN

IX+d),C
IX+d),D
IX+d),E
IX+d),H
IX+d),L
IX+d),n

SP,aa

C),A
C),B
C),C
C),D
C),E
C),H
C),L
n

>

SRERRRRRRS

XENNNNNNNNNNN
>

Ja

A

B

C D

E H L

(HL)

MICRO *
CHART

(IX+d)

=
5
[N

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

CB,47
CB,4F
CB,57
CB,5F

CB,40
CB,48
CB,50
CB,58

CB.,41 CB,42
CB,49 CB,4A
CB,51 CB,52
CB,59 CB,5A

CB,43 CB,44
CB,4B CB,4C
CB,53 CB,54
CB,5B CB,5C

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

DD,C

oo
oo
[eXe)

DD,C

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

CB,67
CB,6F
CB,77
CB,7F

CB,60
CB,68
CB,70
CB,78

CB,61 CB,62
CB,69 CB,6A
CB,71 CB,72
CB,79 CB,7A

CB,63 CB,64
CB,6B CB,6C
CB,73 CB,74
CB,7B CB,7C

CB,65 CB,66
CB,6D CB,6E
CB,75 CB,76
CB,7D CB,7E

DD,C

OO
SIS
[eXe)

DOWW| W EOD
jeNeNoNyoN HoRcNo NN
momo|lmoemo
MMM T
OUUU|U00O0
mome|memo
<<<< <<<<

NNoo|louss
O00000O00
TTTE| WD B~
cooolanon
NNoo|lourss

DD,C

STATES:

12 ]

N
o

A

B

E H L

(HL)

(IX+d

=
5
o

RES 0,
RES 1,
RES 2,
RES 3,

CB,87
CB,8F
CB,97
CB,9F

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

CB,81
CB,89
CB,91
CB,99

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

CB,83 CB,84
CB,8B CB,8C
CB,93 CB,94
CB,9B CB,9C

CB,85 CB,86
CB,8D CB,8E
CB,95 CB,96
CB,9D CB,9E

DD,C

o}
o
[9)

DD,C
DD,C

mo mo

RES 4,
RES 5,
RES 6,
RES 7,

CB,A7
CB,AF
CB,B7
CB,BF

CB,A0
CB,A8
CB,B0O
CB,B8

CB,A1
CB,A9
CB,B1
CB,B9

CB,A2
CB,AA
CB,B2
CB,BA

CB,A3 CB,A4
CB,AB CB,AC
CB,B3 CB,B4
CB,BB CB,BC

CB,A5 CB,A6
CB,AD CB,AE
CB,B5 CB,B6
CB,BD CB,BE

DD,C

lojw)
oo
[eXe)

DD,C

SET 0,
SET 1,
SET 2,
SET 3,

CB,C7
CB,CF
CB,D7
CB,DF

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

CB,C1
CB,C9
CB,D1
CB,D9

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

CB,C3 CB,C4
CB,CB CB,CC
CB,D3 CB,D4
CB,DB CB,DC

CB,C5 CB,C6
CB,CD CB,CE
CB,D5 CB,D6
CB,DD CB,DE

DD,C

oo
oo
[eXe)

DD,C

SET 4,
SET 5,
SET 6,
SET 7,

CB,E7
CB,EF
CB,F7
CB,FF

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

CB,E1
CB,E9
CB,F1
CB,F9

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

CB,E3 CB,E4
CB.EB CB,EC
CB,F3 CB,F4
CB,FB CB,FC

CB,E5 CB,E6
CB,ED CB,EE
CB,F5 CB,F6
CB,FD CB,FE

DD,C

=}
o
)

DD,C
DD,C

{sejieeclve] foelveliveliovy unfesReclive) oslvelvelvr] inng
[eNjeleNo} ol o N NoNy foRicNo o  foRioNo R o}

MMM T T TTTTTT
O000|D00DD|D000|0000O

TTMMmM o000 |[no>>lovor®
momomomo (Mo mo|Momo
00000000 [0000|0000
DWW PO (0EEEWH0E[~
[eNjelyeRyo} Q.Q.Q.p. [eNeNeNoN Nolyo o Ny
TTIMMOUOO (@I >X>|©©wnr
momomomo |Momo

<<<< NNNN NNNN NNNN

STATES:

15 |

A@8)

B

E H L

(HL)

RLC
RRC

RR

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

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

CB,01
CB,09
CB,11
CB,19

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

CB,03 CB,04
CB,0B CB,0C
CB,13 CB,14
CB,1B CB,1C

CB,05 CB,06
CB,0D CB,0E
CB,15 CB,16
CB,1D CB,1E

SLA
SRA
SRL

CB,27
CB,2F
CB,37

CB,20
CB,28
CB,38

CB,21
CB,29
CB,39

CB,22
CB,2A
CB,3A

CB,23 CB,24
CB,2B CB,2C
CB,3B CB,3C

CB,25 CB,26
CB,2D CB,2E
CB,3D CB,3E

pN
m
ARXX XXXX

STATES:

15 |

Flag Codes

NN NCC=1o0nI000001I10000|0

NNNTCC-=T1 INNNINNINNNNNN|N

N<XsSs<CHOXOTUVOZZIrXC"IOTMMOUO®>

TVCTTMOTNMCCIl ITVIOOVINL<<INIIIK<TILLKT
nwCconwccccinimnououonniunnihunnununwnl v

0002002202000 2002000 =0| 2z
CcC—_oCcooCcCco—~IOOCOCCCIIO=IIHlI

0: reset
1: set

C: Carry*

F: Footnote
H: Half carry
N: Add/Sub*
P: Parity*

S: Sign*

U: Undefined
V: oVerflow*
Z: Zero*

=: not affected

result

* Indicated flag
affected by

(1)Z=1ifB
becomes 0
(2) PV=0if BC
becomes 0
(3) PV=0if BC
becomes 0 and
Z=1if A=(HL)
(4) PV=IFF2
(5) Z=bit

ADCA,
ADD A,
AND
CP

OR
SBCA,
SuB
XOR

LDA,
LD B,
LD C,
LD D,
LD E,
LD H,
LD L,

A B CDEHIL

(HL) n

(IX+d)  (IY+d)

8F 8A 8B 8C
87 82 83 84
A7 A2 A3 A4
BF BA BB

8D
85
A5
BC BD

8E

CE,n
C6,n
E6,n
FE,n

DD,8E,d
DD,86,d
DD,A6,d
DD,BE,d

FD,8E.d
FD,86,d
FD,A6,d
FD,BE,d

B2 B3
9A 9B
92 93
AA AB

B4
9C
94

B5
9D
95
AC AD

F6,n
DE,n
D6,n
EE,n

DD,B6.d
DD,9E.d
DD,96,d
DD,AE.d

FD,B6.d
FD,9E.d
FD,96,d
FD,AE,d

7A 7B
42 43
4A 4B
52 53

7C
44
4c
54

7D
45
4D
55

3E.n
06,n
0E,n
16,n

DD,7E.d
DD,46.d
DD,4E.d
DD,56,d

FD,7E.d
FD,46,d
FD,4E.d
FD,56,d

5A 5B
62 63
6A 6B

5C
64
6C

5D
65
6D

1E,n
26,n
2E,n

DD,5E,d
DD,66,d
DD,6E,d

FD,5E,d
FD,66,d
FD,6E,d

STATES: 4

7]

NNN NNNN QWWwg O > >

RL x
RLC x
RR x
RRC x
SLAX
SRA X

SRL x

RLD

Rotates and Shifts

MSB LSB

Lcvie—fAorxd aa
Ve x J+@ | 4

(m)
(n)

(aa)

()
(IX+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 is a 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: C3,34,12.

SP points to used byte at top of stack.
PUSH decrements SP by 2.

(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 failure
(6) Ato A15..A8 and n to A7..A0
(7) Bto A15..A8 and C to A7..A0
(8) See faster version of

‘Rotate A" instructions

Author: James D. Lewis
Micro Logic Corp ((©1981)

SVG version by RetroParla (2019)
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