(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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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)

Notes

www.retroparla.com
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LSD = Single-Byte-Opcode to Instruction Conversion I
0 1 2 3 4 5 6 7 8 9 A B C D E F I
of noP LD BC.nn LD (BC)A INC BC INC B DECB LDBn RLCA  EX AFAF ADDHL.BC LD A.(BC) DEC BC INCC DECC LDCn RRCA |0
1] DINZn 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| RNCn LDSPnn LD (n)A INC SP INC (HL) DEC (HL) LD (HL)n  SCF JRCn  ADDHLSP LDA(nn) DECSP INCA DECA LDAn CCF s |
4[(DBB LDBC LDBD LDBE LD BH (DBL LDB(HL) (DBA LDCB LDCC [DCD (DCE LDCH (DCL LDC(H) LDCA |4 |
s|LDDB LDDC LDDD LDDE LD DH LDDL LDD(HL) (DDA LDEB LDEC LDED LDEE LDEH LDEL LDE(HL) LDEA |5 |
6| LDHB LDHC LDHD LDHE LD HH LDHL LDH(HL) LDHA LDLB LDLC LDLD LDLE LDLH IDLL LDL(HL) LDLA |6
7| LD (HL).B LD (HL).C LD (HL)D LD (HLE LD (HUH LD (HL)L HALT LD (HL)A LDAB LDAC LDAD LDAE LDAH LDAL LDA(HL) LDAA |7
8| ADDAB ADDAC ADDAD ADDAE ADDAH ADDAL ADDA(HL) ADD AA ADCAB ADCAC ADCAD ADCAE ADCAH ADCAL ADCA(HL) ADC AA|8 |
9] suBB sSuBC SUBD SUBE 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 (HL) ANDA XORB XORC XORD XORE XORH XORL XOR(HL) XORA [A
Bl|ORB  ORC _ORD ORE ORH OR L OR(MHL) ORA CPB cPC CPD CPE CPH CPL CPHY) CPA |B |
c| RETNZ POPBC JPNZnn JPnn CALL NZnn PUSH BC ADD An _ RSTOOH RET Z  RET JPZnn  table CALLZnn CALL nn ADCAn  RSTOBH|C |
D| RETNC POPDE JPNCnn OUT (n), A CALL NCnn PUSH DE SUB n RST 10H RETC  EXX JPChn INA() CALLCnn table SBCANn  RST18BH|D |
E| RET PO POPHL JPPONn EX (SP). HL CALL PO.nn PUSH HL AND n RST 20H RET PE  JP (HL) JPPEnn EX DEHL CALL PEnn table XOR n RST28H|E
F|RET P POPAF JPPnn DI CALL Pnn  PUSH AF ORn RST30H RETM LD SPHL JPMnn El CALL Mnn  table CPn RST3BH|F
0 1 2 3 ) 5 6 7 8 9 A B [ D E F L
1
Multi-Byte-Opcode to Instruction Conversion S e Hex and Decimal Conversion |
CB0OO RLCB |ED40  INB,(C) %%09 ADD XY,BC  [%%CBd06 RLC (XY+d) i
S0 MES |4 Sk [, ASRUCOE facame Moo s |
L ® laa aa ¥
oot Mt |Bte femiac wime iy lonemnt S | 0] % 17 ve 10 20 21 22 23 26 25 26 27 26 20 30 31 |1 |
b
iR P .oy B ey A e e g e nal ]
) aa L ,(aa) + |
ggg; Rh%AB ED:; Lh?cl,‘Ac %%2B  DEC x\(, z:gg:g 3:1 ?};rg) 2| 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 |2
ED. IN C.(C) %%34d  INC (XY+d L(XY+d)
gggﬁ gggc Egﬁ %J(T: (ﬁ)gc %%35d DEC (xv+d') :::ggggg S:} §f§¥+ﬂ§ 3| 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 633
D BC |%%36dn LD (XY+d), L (XY+
83% ::85 EB:S“ h‘éﬁc"“’ :%39 " "8'%"1-5){ 2325&5 g:; gg;:g; 4| 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79|4
%46d L (XY A+ )
gggg g:g L EB‘;S .L,?S'(‘E %%;gg o c,((xvnﬁ &:ggﬂ;g g:}. ?'&3*53 5180 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95|5
(HL) .(C) %% LD D,(XY+d) A +
R I Sm ek R e e b vt tis.vm iy 136 118 14 180 45 g 430 10 13 15T
o L L(XY+d) o +
@i fs Eoe DS G BUE RUS Mani | oo 190 101 100 150 134 145 106 V6T 156 190 140741 14z 143]
L LD ( +d), o +i
CB13 RLE EDS7 LD Al %%71d LD (XY+d).C %%CBdA6 RES 4,(XY+d) 8128 129 130 131 132 133 13413513 b
CB14 RLH ED58  INE(C) %%72d LD (XY+d).D |%%CBdJAE RES 5,(XY+d) 9144 145 146 147 148 149 150 151 152 153 154 155 156 157 158 159|9
CB15 RLL EDS9 OUT (C).E  |%%73d LD (XY+d)E [%%CBdB6 RES 6.(XY+d) i
CB16 RL (HL) |[ED5A ADC HL.DE |%%74d LD (XY+d)H |%%CBdBE RES 7,(XY+d) A] 160 161 162 163 164 165 166 167 168 169 170 171 172 173 174 175| A |
CB17 RL A ED5Baa LD DE.(aa) |%%75d LD (XY+d)L [%%CBdC6 SET 0.(XY+d) ‘
CB18 RRB EDSE M2 %%77d LD (XY+d) A |%%CBAdCE SET 1,(XY+d) B|176 177 178 179 180 181 182 183 184 185 186 187 188 189 190 191| B
CB19 RR C EDSF LD AR %%7Ed LD A,(XY+d) |%%CBdD6 SET 2,(XY+d) {
CB1A RR D ED60  IN H.(C) %! 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)
gg:g n:r Eggg ggg HL.HL ;:::gg% ggg &xv;vd)d ::S%EGE gg g.&yg; D| 208 209 210 211 212 213 214 215 216 217 218 219 220 221 222 223| D
(XY+d) L (XY+ !
gg}g a: &HL) Eggg gnu#((cc)) . ::Agu Agg (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 |
5 AEd X XY+d
gggo gLAg Egg: agg HLHL |%%B6d OR (;V+d)) — OB R F|240 241 242 243 244 245 246 247 248 249 250 251 252 253 254 255| F
1 SLA %%BEd CP (XY+d,
GB32 SLAD |EDs2  SBO HLSP O [wes  ex (spuxy 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| [%%E5 PUSH XY
G an lousin, | EnromlEe g |
L ED79 U A or FD, means : M
CB26 SLA (ML) |ED7A  ADG ML SP Status Flags General Instruction Description
CB27 SLAA |ED7Baa LD SP,(aa)
CB28 SRAB |EDAD LD Powers of Two Unsigned MSB LsB (except shifts)
ggzzi 2228 Eg:; l%ﬂl e 2ie 512 [sIz]-IH]-IPV]N]C P L
z[-TH]- [c] ADD x, Add ;
Som A B4 oun ef 3l sl | Comparions 2 A Mo
;) . =G IT b, Test bt f
CB2D SRAL |EDA9 CPD 4| 16) 12| 2096 Ramperchit 3 =y i A ot s A e L R —
CB2E SRA (HL) [EDAA IND 5| 32|13 8192 2B 1P sl oy CALLx  Call subroutine at x (push PC and jump 1o x)
CB2F SRA EDAB OUTD 8| 64| 12 | 16,384 =t | H=Half cary from bit 3 CeF Complement carry flag
CB38 SRL B EDBO LDIR 71128] 15 | 32.768 PZY (O] i PN =1 = Parity even for CP x Compare A with x (see “Unsigned Comparisons")
CB39 SRL C EDB1  CPIR 8|256| 16 | 65.536 7% [ logic op or oVerflow for CPD Compare A with (HL), DEC HL. DEC BC
CB3A SRL D EDB2 INIR A= H anthmetic op CPDR Like CPD, but repeat until A=(HL) or BC=0.
CB38 SRLE [EDB3 OTIR 17 131.072 .~ N = 1 when last op was CPI Compare A with (HL). INC HL.DEC BC
CB3C SRLH  |EDB8 LDDR 181 262.144 e | CPIR Like CPI. but repeat until A=(HL) or BC=0
CB3D SRL L EDB9 CPDR 19| 524288 A> 3 | subtract (0 for add) SprL Complement A (1's comp.)
CB3E SRL (HL) [EDBA INDR 20| 1.048.576 JP NZYES ¥ C = Carry (CY) DAA Decimal adjust A (ater add or sub of BCD data)
gggg seF:!LBﬁT el g; i?g?t;g% YES represents label for DEC x Decrement x by 1
‘388, code to be executed if ) DI Disable interrupts
CBFF see SET 23] 28508 condition is true. ;JS::gw - Interrupts and Reset LUz becrerent £ g " 8 oot oo
) olag ki EX x. Exch th
959693’"6'."9 flags as for g ;aéll;_ngs:?ge sensitive 'mgl doss @ Exx Exchange BC. DE. HL with BC'. DE'. HL
: | regardless of IFF1, HALT Halt (wait for interrupt or reset)
ASCII Character Set . | interrupt Fiip Fiop) ' Mx Set inferrupt mode 10X,
®‘I‘§gmo:‘;'h T interrupts are enabled (IFF1-1), C INA (n)  Input port n into A (6)
: low level sensitive INT depends on ! mé ©) :nput pon‘ (Ct)> mllo r(7)
mode f x Increment x by
MSD 0 1 2 3 4 5 6 7 MODE 0 Interrupting device puts IND Load (HL) from port (C). DEC B. DEC HL. (7)
LSD 000 | 001 [010/011{100{101{110| 111 | Ess'{ug:l%ﬂit)b\g k(;-sg2 \ ::PR t::d"“"ﬁ;)b'un‘m'wmg ‘(18;'.' 5’58 (37) G HL:
; | tra time state . INIR Like INI, but repeat until B=0 (7)
v merteesmen 2 12| % [@ls | 5 e B T
1 | 0001|SOH|DC1| ! 1A Qfa q °°‘1'§" p:;n 190 H ‘ j: g d gcondm.on cis lr;e jump relative by d
4 ! ump relative o
2 | 0010|STX |DC2 2|B|R|b|r ol . | B3, emmeas e
3| 0011|ETX|DC3| # [ 3|C|S|[c | s m‘f?n?“&‘:ﬁ'?ﬁ d;:) ‘ tggn tﬁ:d L(gg)mhr (HL): E‘Elﬁ: e%Eé 0DE(: HL. DEC BC
A0 proch e LDI Load (DE) with (HL). INC DE. INC HL. DEC BC
4 | 0100(EOT|DC4 3 410 fidilt g intormupting devos (319, | | LOWR Like LDI. but repeat until BC=0
5| 0O101|ENQ|NAK| % | 5| E|U]| e | u TEFT and TFF2 are both cleared by | | NEG mgg;r:'gns comp)
6 | 0110|ACK|SYN| & | 6 | F |V | f | v WY ccfly Sobvas by O | ORx  ORXIA
NMI cleers IFF1. RETN OTDR Like OUTD. but repeat until B=0 (7
7| 0111|BEL|ETB| ' | 7| G | W w RRCH oY Womiitre LA T OTIR Like OUTI, but repaat unil 20 (3
g LD AR set PV flag to IFF2. Reset OUT (©). 1 o'ufpmné p‘(‘m e (7‘)‘"' i) |
8 [ 1000 BS [CAN| (| 8 | H [ X[ h [ x Vi oo 0 Gemivion ba 80| B QUT (A Output Aot 7 ‘
y - itput (HL) to port (C). DEC B, DEC HL. (7)
9| 1001 HT |EM| ) | 9| | : | [ y . i 88;1 %pul'(HL) lo%?n(cl)(‘ DEC B. |r;g HL. (;)
. : " . i 1 tacl ti
A | 1010| LF |SUB| s barlhZ gz main altemate special Registers gtégus X @‘u gr'v':o?gp o!sslackumt?r?g sP
i t bit b (to 0)
B|1011| VT |ESC| + | ; | K| [ | k| { | G | A-Accumuiator RET ! Retun o Sobrouline (pop PC)
=Flags c condition c is true return from subroutine
C|[100| FF [FS| | <1 L | \| | I [B [T c][B ] c ][ mNoexix 1= Interrupt vector RETI Return from interrupt
R | Gs _ M R=Memory refresh RETN Return from NMI (see “Interrupts”)
D|1101| C # 1= ]| m } [0 [ € [0 [F ][ Noexiy | RST x Call subroutine at x (1 byte inst)
E 1110/ sO | RS N 1 n e § SBCxy Subtract y+CY from x
. [T ][] ][sTckrPTRSP ] Mus;" AFBCA.‘%E,DH’_I; } Ssgb Ss::ct:;rrgl;l'ag ((llo 11);
? — aspairsABD, 14 L X x (to 1).
kF 11 S jus| 1 21O o |DEL small=8 Bit  large=16 bit are high order. g %gi ?g;r:c:oxAlvmnA
i -
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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

described by note 5 Inslruction Set

ADC = TABLE A LD (IX+d),C DD71d  Z19
ADC HLBC ED4A H15 LD (IX+d).D DD7: Z19
ADC  HLDE EDSA H15 LD (IX+d)E DD73d  Z19
ADC  HLHL  ED6A H15 LD (IX+d)H DD74d  Z19
ADC HL.SP ED7A H15 LD (IX+d) L DD75d  Z19
ADD NSy TABLE A LD (IX+d),n 219
ADD HLBC 09 G11 LD (IY+d)A FD77d  Z19
ADD  HLDE 19 G11 LD (IY+d).B 70d  Z19
ADD HLHL 29 G11 LD (Iy+d),C FD71d Z19
ADD  HLSP 39 G11 LD (ly+d)D FD72d  Z19
ADD IX.BC DD09 G15 LD (IY+d)E FD73d 219
ADD  IXDE DD19  G15 LD (IY+td)H FD74d  Z19
ADD  IXIX DD29  Gi15 LD (Iv+d)L FD75d  Z19
ADD IX.SP DD39 G15 LD (Iv+d)n FD38dn 219
ADD  IYBC FDO9 G15 LD (aa)A  32aa 213
ADD IY.DE FD19 G15 LD (aa)BC  ED43aa Z20
ADD IY.lY FD29 G15 LD (aa) DE  EDS3aa Z20
ADD IY.SP FD39 G15 LD (aa)HL  22aa Z16
AND e TABLE C LD (aa).IX DD22aa 720
BIT — TABLE V LD (aa).lY FD22aa Z20
CALL aa CDaa , 217 LD (aa) SP ED73aa Z20
CALL C.aa DCaa Z(5) LD A,(BC) z7
CALL  Maa FCaa 2(5) LD A(DE) 1A z7
CALL NCaa  Déaa 2(5) LD A.(aa) 3Aaa 213
CALL NZaa  Cdaa Z(5) LD Al ED57 u9
CALL Paa Fdaa Z(5) LD AR EDSF us
CALL PEaa ECaa Z(5) LD A— TABLE Z
CALL PO.aa Edaa Z(5) LD B= TABLE Z
CALL Zaa CCaa  Z(5) LD BC.(aa) Z0
CCF 3F G4 LD BCaa Otaa Z10
cP = TABLE B LD Ci— TABLE Z
CPD EDA9 T16 LD Di— TABLE Z
CPDR EDB9 T(1) LD DE (aa) 220
CPI EDA1 T16 LD DE aa 11aa Z10
CPIR EDB1 T(1) LD E— TABLE 2Z
CPL 2F N4 LD H— TABLE Z
DAA 27 M4 LD HL.(aa) 2Aaa 216
DEC (HL) 35 F11 LD HL.aa 21aa Z10
DEC (IX+d) DD35d F23 LD 1A ED47 29
DEC (IY+d) FD35d F23 LD 1X.(aa) DD 0
DEC A 3D F4 LD IX aa DD21aa 214
DEC B 05 F4 LD 1Y, (aa) FD2Aaa Z20
DEC BC 0B Z6 LD IY.aa FD2laa Z14
DEC [} oD F4 LD L— TABLE Z
DEC D 15 F4 LD RA ED4F 29
DEC DE 1B 26 LD SP.(aa) ED7Baz Z20
DEC E 1D F4 LD SP.HL 9 Z6
DEC H 25 F4 LD SP,IX DDF9 Z10
DEC HL 28 Z6 LD SPIY FDF9 Z10
DEC IX DD2B Z10 LD SPaa 31aa Z10
DEC Y FD2B Z10 LDD EDA8 R16
DEC L 2D F4 LDDR S(1)
DEC SP 38 Z6 LDI EDAO R16
| F3 Z4 LDIR EDBO S(1)
DINZ d 10d Z(2) NEG ED44 B8
El FB 24 NOP 00 Z4
EX (SP) HL E3 zZ19 OR - TABLE D
EX (SP) IX DDE3 3 OTDR EDBB Q(1)
EX (SP) .IY  FDE3 23 OTIR Q(1)
EX AFAF 08 z4 ouT (C)A ED79 Z212
EX DEHL EB 24 ouT (C).B ED41 212
EXX D9 24 out (©).C ED49 212
HALT 76 24 ouT (C).D ED51 212
M 0 ED46 Z8 ouTt (C).E ED59 212
M 1 EDS6 Z8 out (C)H ED61 212
M 2 EDSE 28 ouTt (C).L ED69 212
IN A.(C) ED78 w12 ouTt (n).A D3n n
IN A(n) DBn n OuUTD EDAB P16
IN B.(C) ED40 w12 ouT | EDA3 P16
IN C.(C) ED48 W12 POP AF F1 Z10
IN D.(C) EDSO W12 POP BC c1 Z10
IN E(C) ED58 W12 POP DE D1 Z10
IN H.(C) ED60 W12 POP HL E1 Z10
IN L.(C) ED68 W12 POP IX DDE1 Z14
INC (HL) 34 E11 POP i FDE1 214
INC (IX+d) DD34d E23 PUSH  AF F5 Zn
INC (Iy+d) FD34d E23 PUSH BC C5 n
INC A 3C E4 PUSH DE D5 Z1
INC B 04 E4 PUSH HL E5 Z11
INC BC 03 Z6 PUSH IX DDES 215
INC C oc E4 PUSH IY FDE5 Z15
INC D 14 E4 RES — TABLE 2Z
INC DE 13 Z6 RET c9 Z10
INC £ 1C E4 RET (o] D8 Z(4)
INC H 24 E4 RET M F8 Z(4)
INC HL 23 26 RET NC DO Z(4)
INC IX DD23 Z10 RET NZ co Z(4)
INC Y FD23 Z10 RET P FO Z(4)
INC S 2C E4 RET PE E8 Z(4)
INC SP 33 Z6 RET PO EO Z(4)
IND EDAA P16 RET Zz c8 Z(4)
INDR EDBA Q(1) RETI ED4D 214
INI EDA2 P16 RETN ED45 Z14
INIR EDB2 Q) RL - TABLE
JP (HL) E9 Z4 RLA 17 J4
JP (1X) DDE9 Z8 RLC — TABLE K
JP (1Y) FDE9 Z8 RLCA o7 Ja
JP aa C3aa Z10 RLD ED6F L18
JP Caa DAaa 210 RR — TABLE
JP Maa FAaa Z10 RRA 1F Ja
JP NC.aa D2aa Z10 RRC = TABLE K
JP NZ.aa C2aa Z10 RRCA OF J4
JP P.aa F2aa Z10 RRD ED67 L18
JP PE aa EAaa Z10 RST 00H c7 n
JP PO.aa E2aa Z10 RST 08H CF 211
JP Zaa CAaa Z10 RST 10H D7 Zn
JR Cd 38d Z(3) RST 18H DF Z1
JR d 18d 212 RST 20H E7 1
JR NCd 30d 23 RST 28H EF 1
JR NZd 20d Z(3) RST 30H F7 Z1
JR Zd 28d Z(3) RST 38H FF Z1
LD (BC)A 02 zZi SBC A— TABLE B
LD (DE).A 12 z7 SBC HLBC ED42 15
LD (HL).A 77 z7 SBC HL.DE EDS52 s
LD (HL).B 70 & SBC HLHL ED62 115
LD (HL).C 1Al zZl SBC HL,SP ED72 115
LD (HL).D 72 zi SCF 37 04
LD (HL).E 73 zZi SET — TABLE Z
LD (HL).H g v Zl SLA == TABLE K
LD (HL).L 75 . zl SRA = TABLE K
LD (HL)n 36n Z10 SRL s TABLE K
LD (IX+d)A DD77d  Z19 suB — TABLE B
LD (IX+d),B Z19 XOR = TABLE D

DD70d

A B

C D E H L

(IX+d) (IY+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 CB43 CB44 CB45
CB,49 CB.4A CB.4B CB4C CB.4D
CB,51 CB,52 CB,53 CB.54 CB,55
CB.,59 CB,5A CB5B CB.,5C CB,5D

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

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

CB,61 CB,62 CB63 CB64 CB,65
CB,69 CB.6A CB6B CB,6C CB.6D
CB,71 CB,72 CB.73 CB,74 CB/75
CB.79 CB,7A CB.7B CB.7C CB.7D

CETCE CCEES

STATES:

8

A B

(I1X+d) (IY+d)

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

CB87 CB,80
CBB8F CB,88
CcB97 CB.90
CB9F CB98

CB,81
CB.89
CBI1
CB,99

CB 82
CB8A
CB 92
CB,9A

CB.83
CB.8B
CB,93
CB.9B

CB.85
CB.8D
CB,95
CB.9D

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

FD.CB.d.86
FD.CB.d.8E
FD.CB.d.96
FD.CB.d.9E

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

CB.A7 CBAO
CBAF CB,A8
CBB7 CB.BO
CBBF CB.B8

CBA1
CB,A9
CB.B1
CB,B9

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

CB.A3
CB.AB
CB.B3
CB.BB

CB.AS
CBAD
CB,B5
CB,BD

DD.CB.d.A6
DD.CB.d.AE
DD.CB.d.B6
DD.CB.d.BE

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

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

CB.C7 CB.CO
CB.CF CB.C8
CB.D7 CB,DO
CB.DF _CB.D8

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

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

CB.C3
cB.CB
CB.D3
CB.DB

CB.C5
CB.CC CB.CD
CB.DS
CB,DC CB.DD

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

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

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

CBE7 CB.EO
CBEF CB,E8
CBF7 CB,FO
CBFF_CB,F8

CBE1
CB,E9
CBF1
CB,F9

CBE2
CBEA
CB,F2
CB,FA

CBE3
CBEB
CB.F3
CB.FB

CB.ES
CB.ED
CB.F5
CB.FD

DD.CB.d.E6
DD.CB.d.EE
DD.CB.d.F6
DD.CBJd.FE

FD.CB.d E6
FD.CBdEE
FD.CBd F6
FD.CBd.FE

NNNN NNNN NNNN NNNN

STATES:

8 [ 15 ] 23

A@B) B

(IX+d) (1Y+d)

RLC |CB07 CB.00
RRC | CBOF CB,08
RL CB,17 CB,10
RR CB,1F CB.18

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

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

CB,03
CB.0B
CB,13
CB.1B

CB,05
CB,0D
CB,15
CB.1D

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

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

SLA |CB27 CB20
SRA | CB2F CB.28
SRL | CBJ3F CB<38

CB.21
CB.29
CB,39

CB22
CB.2A
CB33A

CB,23
CB.2B
CB,3B

CB,25
CB.2D
CB.3D

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

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

XXX XXXX

STATES:

| 15 | 23

Flag Codes

(2)
(3)
(5)

pTrnnnlicc=nonoooool reocnol o

NNNTCC=TI INNNINNINNNNNNIN
vCTMTMOoONMCC Il ITVUVI<K<<K I K<DVULL|IKT
nCcCouncCccccl ioouomnilunnllunnnnnun| v
CO00—-00—-—-0= || C0O0—-00—-000=0| Z
CooCcooCce2TOo00CCCIIO T Il T

di

N<XS<CHOWIOUVOZZIrXC—"IOTMMOO®>

: Carry”

. Footnote

. Half carry*

: Add/Sub*
Parity*
Sign*

. Undefined

. oVerflow*

Zero*

. not affected

INKSCOOVZIMNO=

* 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)2=bit

(IX+d)  (IY+d)

A
ADC A [8F
ADD A (87
AND (A7
CP BF

DDB8Ed FD.8Ed
Cén DDB86d FD,86d
DD,A6d FD,A6d
DD,BEd

OR B7
SBC A,|9F
suB |97
XOR |AF

FD.BEd
DD,B6d FD,B6d
DD9Ed FD9Ed
DD9%d FD,96d
DDAEd

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

FD,AEd
DD7Ed FD,7Ed
DD46d FD,46d
DD4Ed FDJEd
DD,56,d

LDE |5F
LD H, |67
LD L, |6F

233|86583(58831B23|™

»>©

P

z8
3BG|BEé|Z8BB|TEBG|™
BRB|IRERG|IZRER|ZRRE|T

FD,56,d
DDSEd FD5Ed
DD,66,d

FD.66d
DD6Ed FDS6BEd

NNN NNNN OO @O > >

Rotates and Shifts

LS8

2
17}
@

)
[
x
Bl
>
Qo
i

RLC x

RR x

Bl
>
Qo
5

RRC x
SLA x

:
=]

SRA x

Elfe
=
Hié

SRL x

(1) 21 except 16 at termination
(2) 13 except 8 at termination
(8) 12 for success; 7 for failure
(4) 11 for success; 5 for failure
(5) 17 for success; 10 for failure
(6) A to A15.A8 and n to A7.A0
(7) B to A15.A8 and C to A7.A0
(8) See faster version of

‘Rotate A’ instructions

Addressing

n n is immediate 8-bit data

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

(aa) aa is address of data

(rr) 16-bit reg rr holds address of data
or address to CALL or to JP to

(n) n is port number

(r) 8-bit reg r holds port number

(1IX+d) IX+d is address of data (d is a 1
byte signed displacement)

d 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

Intentionally Blank
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MICRO W

: A CHART
MICROPROCESSOR INSTANT R

A8 G3HSNENd ANV 0861 O LHOIYAJOD

INSTRUCTION SET
INSTRUCTION C| B | DESCRIPTION ADDRESSING INSTRUCTION C [ B | DESCRIPTION ADDRESSING
ADC #n 2 | 2| Add with carry to A Immediate LDA #n 2 | 2 |Load A Immediate
ADC nn 4 | 3| Add with carry to A Absolute LDA nn 4 | 3 |Load A Absolute
ADC n 3 | 2| Add with carry to A Zero Page LDA n 3 |2 |Load A Zero Page
ADC (n,X) 6 | 2| Add with carry to A Ind X LDA (n,X) 6 | 2 |Load A Ind X
ADC (n)Y 5+| 2 | Add with carry to A Ind Y LDA (n),Y 5+| 2 |Load A Ind Y 28
ADC n,X 4 | 2 | Add with carry to A Zero Page X LDA nX 4 | 2 |Load A Zero Page X F
ADC nn,X 4+ 3 | Add with carry to A Absolute X LDA nn,X 4+| 3 |Load A Absolute X 38
ADC nn,Y 4+| 3 | Add with carry to A Absolute Y LDA nnY 4+| 3 |Load A Absolute Y g
AND #n 2 | 2| ANDto A Immediate LDX #n 2 | 2 |Load X Immediate §E
AND nn 4 | 3|ANDto A Absolute LDX nn 4 | 3 |Load X Absolute @
AND n 3| 2[ANDto A Zero Page LDX n 3 | 2 |Load X Zero Page
AND (n,X) 6 | 2| ANDto A Ind X LDX nn)Y 4+| 3 |Load X Absolute Y
AND (n),Y 5+| 2| ANDto A Ind Y LDX nY 4 | 2 |Load X Zero Page Y
AND n,X 4 | 2| ANDto A Zero Page X .
A mnx [543 D10 & Froding > i —
4+| 3 | ANDto A Absolute Y
AND nn.Y LDY n 3 |2 |Load Y Zero Page
ASL nn 6 | 3 | Arithmetic shift left Absolute LDY nX 4 [2 |LoadY Zero Page X
ASL n 5 | 2 | Arithmetic shift left Zero Page LDY nnX 4+]| 3 [Load Y Absolute X
ASL A 2 | 1 | Arithmetic shift left Accumulator LSR nn 6 | 3 [Logical shift right Absolute
ASL n,X 6 | 2 | Arithmetic shift left Zero Page X LSR n 5 | 2 |Logical shift right Zero Page E
ASL nnX 7 | 3 | Arithmetic shift left Absolute X LSR A 2 [ 1 |Logical shift right Accumulator g §
BCC n 2+| 2 [ Branch if carry clear (C=0) Relative LSR nX 6 | 2 |Logical shift right Zero Page X -
BOS n 2+| 2 | Branch if carry set  (0=1) | Relative LSR nn.X 7 | 3 |Logical shift right Absolute X Eg 3
BEQ n 2+| 2 | Branch if equal (Z=1) Relative 7 nop 2 | 1 [No operation None 2 35
BNE n 2+| 2 | Branch if not equal (Z=0) Relative ORA # 2 2 |0Rw0A " " °§°
BMI n 2+| 2 | Branch if minus (N=1) Relative ORA » e lslon t° Y A";"‘: iate o
BPL n 2+| 2 | Branch if plus (N=0) Relative SR . s 13 lom 4 80 ";'9 g9
BVC n 2+| 2 | Branch if ovfl clear  (V=0) Relative o . Seto Fage ;Eg
BVS n 2+ 2 |Branchif ovfiset  (V=1) | Relative = AE S iy Ind X
ORA (n).Y 5+[ 2 |ORt0 A Ind Y gg
BIT nn 4 | 3 | AND with A (A unchanged) Absolute ORA n X 4 12 |0RtoA Zero Page X 2z
BIT n 3 | 2 | AND with A (A unchanged) Zero Page ORA nn,X 4+ 3 |ORto A Absolute X ! ”
- = ORA nn,Y 4+ 3 |ORto A Absolute Y z g
BRK 7 | 1 | Break (force interrupt) one PHA BER T AT Hons g
CcLC 2 | 1 | Clear carry None PHP 3 | 1 |Push P onto stack None S
CLD 2 | 1 | Clear decimal mode None PLA 4 | 1 | Pull (pop) A from stack None
CL! 2 | 1 | Clear IRQ disable None PLP 4 | 1 | Pull (pop) P from stack None
cLv 2 [ 1| Clear overflow None ROL nn 6 | 3 |Rotate left through carry Absolute
MP # 2 | 2 | compare with A Immediate ROL n 5 | 2 |Rotate left through carry Zero Page
gMp n: 4|3 Com::re :ith A Absolute ROL A 2 | 1 |Rotate left through carry Accumulator
CMP n 3 | 2 | Compare with A Zero Page ROL n,X 6 | 2 |Rotate left through carry Zero Page X
CMP (n,X) 6 | 2 | Compare with A Ind X ROL nn,X 7 | 3 |Rotate left through carry Absolute X
CMP (n),Y 5+| 2 | Compare with A Ind Y ROR nn 6 | 3 |Rotate right through carry Absolute
CMP n,X 4 | 2 | Compare with A Zero Page X ROR n 5 | 2 |Rotate right through carry Zero Page
CMP nn,X 4+| 3 | Compare with A Absolute X ROR A 2 | 1 |Rotate right through carry Accumulator
CMP nn,Y 4+| 3 | Compare with A Absolute Y ROR n,X 6 | 2 |Rotate right through carry Zero Page X
CPX #n 2 | 2 | Compare with X P ROR nn X 7 | 3 |Rotate right 'through carry Absolute X
CPX nn 4 | 3 | Compare with X Absolute RTI 6 | 1 |Return from interrupt None
CPX n 3 | 2 | Compare with X Zero Page RTS 6 | 1 |Return from subroutine None
: ~ SBC #n 2 | 2 | Subtract with borrow from A Immediate
CPY #n 2 | 2 | Compars with ¥ immesiate SBC nn 4 | 3 | Subtract with borrow from A Absolute
CPY nn 4 | 3 | Compare with Y Absolute SBC n 3 | 2 | subtesct with b f A Sovo M
CPY n 3 | 2 | Compare with Y Zero Page > e -, i
SBC (n,X) 6 | 2 | Subtract with borrow from A Ind X
DEC nn 6 | 3 | Decrement by one Absolute SBC (n),Y 5+| 2 | Subtract with borrow from A Ind Y
DEC n 5 | 2 | Decrement by one Zero Page SBC n,X 4 | 2 | Subtract with borrow from A Zero Page X
DEC n,X 6 | 2 | Decrement by one Zero Page X SBC nn,X 4+| 3 | Subtract with borrow from A Absolute X
DEC nn,X 7 | 3 | Decrement by one Absolute X SBC nnY 4+| 3 | Subtract with borrow from A Absolute Y
SEC 2 | 1| Setcarry None
DEX 2 [ 1| Decrement X by one None SED 2 | 1 | Set decimal mode None
o il B dovitsiocdndiinibiteet i SEI 2 | 1| set IRQ disable None
EOR #n 2 |2 | XORto A Immediate STA nn 4| 3| Store A Absolute
EOR nn 4 | 3| XORto A Absolute STA n 3| 2| store A Zero Page
EOR n 3 |2|XORto A Zero Page STA (n.X) 6| 2| store A Ind X
EOR (n X) 6 [2|XORtoA Ind X STA (n).Y 6| 2|store A Ind Y
EOR (n)Y 5+| 2 | XORto A Ind Y STA n.X 4| 2| store A Zero Page X
EOR nX 4 [ 2] XORtoA Zero Page X STA nn.X 5| 3| Store A Absolute X
EOR nn,X 4+| 3 | XOR to A Absolute X STA nnY 5| 3|store A i Absolute Y
——__ i b e i STX nn 4| 3| store x Absolute
6 | 3 | Increment by one Absolute STX n 3| 2| Store X Zero Page
5 | 2 | Increment by one Zero Page STX nY 4| 2] Store X Zero Page Y
6 | 2 | Increment by one Zero Page X STY nn 4 | 3 |StoreY Absolute
7 | 3 | Increment by one Absolute X STY n 3| 2 |StoreY Zero Page
STY nX 4 | 2 |Store Y Zero Page X
A e ot TAX 2 | 1| Transfer Ato X None
2 | 1 |Increment Y N
- - . TAY 2| 1| Transfer Ato Y None £ =
3 | 3 | Jump to new location Absolute T TSX 2 | 1| Transfer S to X None ags
5 | 3 | Jump to new location Indirect TXA 2 | 1| Transfer X to A None [
; XS 2| 1| Transfer X to S None ig
6 | 3 | Jump to subroutine Absolute TYA 2| 1| Transfer Y to A None
A
Instruction Notes Shift Instructions Added Cycle Time Assembler Symbols Intentionally Blank
ez I o | S | . Assombier aoctve
Pul= ;,tturn' address+1 ASL - i Add 0 if branch not taken. ) : :-In::i?_:;tgeard:r?fsi:mg
s Add 1 if taken within page.
dump to IRQ veetor Lsh L O*D:[:D:D:D‘_] Add 2 if taken across pages. | @ Octal number prefix
JSR | Push return address-1 i ¢ *
Jiien sbaedite ._] % Binary number prefix a
ump absolute ; ’ -
RTI_| Pop P. Pop PC ROL wall EUEID A () in the (C) column for ASCII character prefix 3
RTS | Pop PC_ Increment PC| G other instructions means: () Indirect addressing
¢ ROR Ec:l-» Add 1 if indexing across : _mest st t
[sBC | A-DATA-C »A page boundary ; ol 1 for commen
\. S
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Hex to Instruction Conversion Memory Map Effect on Flags
LD ZERO PAGE | 0000 NV -BDI1ZC
0 1 2 3 4 5 6 7 8 9 A B C D E F LY O0FF ADC| NV - - - -zZC(1
0100 AND| N- - - - - z-
_ |BRK ORA ORA ASL PHP ORA ASL ORA ASL - . F VT e
° (n.X) D [:] F Rl D #n A l:] D nnnn D . STACK" 01FF ’;ISTL :v Bt ic
0200
_ |B8PL ORA ORA ASL CLC ORA ORA ASL . 4 e el
1 n (n).Y D D D nX nX D nnY D D D nnX nnX D 1 RAM ZLC _______ M
110
2- |JSR AND D [:] BIT AND ROL D PLP AND ROL D BIT AND ROL D 2- P R g
nn (nX) n n n #n A nn nn nn ROM oy R s i
_ |Bmi AND AND ROL SEC AND AND ROL 3- FFFo T Y DR
’ n (n).Y D D D nX nX D nnY D D nn.X nnX D NMI VEGTOR FFFA&B ol W - - - - zc
VECTOR FFFC&D CPX| N- - - - - ZC
4- |RTI EOR D D D EOR LSR D PHA EOR LSR D JMP EOR LSR D & RES
(n.X) . o . . IRQ VECTOR|  FFFE&F B = - - -« zc
DEC| N- - - - - z -
EOR LSR CLI EOR EOR LSR " " .
- B\r:c E\Oe nX nX nnY nnX nnX D 5 In systems with < 512 bytes ol M- - - = - ®
o of RAM the hardware can
: . : DEY| N- - - - - z -
RTS ADC ADC ROR PLA ADC ROR JMP ADC ROR " ignore signal AB8, moving
> (n.X) D D D n n D #n A I:l (nn)  nn nn D ¢ . stack into page zero. B e+ & v w B
INC|N----- z-
Al ADC ROR SEI  ADC ADC ROR "
e s LILS L] %% & ] = L] ] mox e ]| 7 Status Flags ::: : """ ; "
STA STX : MSB LSB
8- D STA D D STY STA STX D DEY D TXA D STY D 8- - - - .- 3.
(n.X) n n n nn nn nn IN[VI-IBIo[11Z]C]
LDX| N- - - - - z-
STA - ; -
9- |BCC STA STY STA STX TYA STA TXS 9- Ne=negative result awlin- - .- -2
n (n).Y D D nX nX nY D nnY D D nn.X D D V‘-‘O\;;‘e.r(ﬂpw : el P zc
A X LDY LDA LDX TAY LDA TAX LDY LDA LDX - B=BRK instruction Ol % - + > o s
A- La?nv :hnc,))() LcoDn D n n n D #n D nn nn nn D A :)ngc?albrrode 3 T z-
- isable
_ |Bcs LpA LDY LDA LDX CLV LDA TSX LDY LDA LDX B- Z=2er0 result PLP| NV-BDIZC
B n (n).Y D D nX nX ny D nnY D nnX nnX nnY D C=carry=60rTow BRI «+ o« zc
CPY CMP CPY CMP DEC INY CMP DEX CPY CMP DEC - Note: above is true W N - ZC
e #n  (n.X) D D n n n D #n D nn nn nn D c when flag = 1. i RTI | NV -BD 1 2Z C@
SBC| NV - - - -Z C
NE CMP CMP DEC CLD CMP CMP DEC »
o-E v OO RO OO0 O W% wx Ofo- | gyerttow normaiy - e 1
: i i SED| - ---1---
X CPX SBC INC INX SBC NOP CPX SBC INC _ B arithmetic result is
E- c:r’w (SnB)((:) D I:] n n n D #n D nn nn nn D E out of range. p|s& j----- 1- -
TAX| N- - - - - z-
BEQ SBC SBC INC SED SBC SBC INC k. When D=1, only ADC | _ 0/} 0" " " "~ <
- n  (n).¥ D D D ax ax D nnY D D D nnX nnX D F ?ggg)agi;‘ﬁ;;c:mal 12: : ----- i g
® % 3 % & & % 7t 8 & A B C D E F i , : sale . ... -
R S A S B B S SR R e : 4 Interrupts AL M= & + = = g
Address“‘g Modes Asc" Character set ¢ R i.s '°w, level sensilivq._ H @ If in decimal mode Z
NMi is falling edge sensitive.
MsD| 0 T 1213lalsle 7 R aals i=1. flag is invalid.
Note: Full 2 byte addresses in code , stack, and data areas are stored low 000 | 001 lotolo11l100l 101]110] 111 Interrupts are processed by: @ N = data bit 7
byte followed by high byte. Thus, in hex, JMP $1234 is: 4C 34 12 LSD 1. Push PC of Ve date it &
0 | 0000(NUL (DLE(SP| O |@ | P| ' | P unexecuted Z = AND result
. | FORM | ADDRESSING | DESCRIPTION 1| 0001|SOH[DCY| ! | 1|A|Q|a|q instruction. | —
: : 2| ootolsTx[pc2| “ [ 2|B|R|b | * 2. Push P. @ s
nn Absolute Location nn holds data. slamsleebed o [ slclalels 31=1, g
nn,X Absolute X Location nn+X holds data. 2 ToolEotoca s TaTo 719 ; 4. Jumr;; v:‘i!ale ke have no effect on flags
nn,Y Absolute Y Location nn+Y holds data. ale — ;
A Accumulator___| Accumulator holds data. : g:% igg gcz ':' : 4 - 7 u . . .
| [ immediate nis date . Miscellaneous Registers
(n,X) Ind X Location n+X and next of page 0 hold 7 | 0111|BEL [ETB 7|G(W|g|w
: aodrege °:::t°‘ = — 81 1000[ BS [CANf (| 8 [H[X|h [ x S points to next free | A
Fln) Y Ind Y Address of data is Y + address held by 9| 1001(HT [EM| )| 9| 1 |Y]|i y
'«* (oguion s e A of page & Al tot0f i sus| | | ufz| |z | Y ofstack Y
| [(nn) Indirect Location nn and next hold adddress to jumpto.™ Cls]tomfvrescl +| ;[ k|1 ]|Kk]|{ Stack push decrements S. X
Cqn Relative Address to jump to is n + address of next 3 1 FF|FS|, | <|L| NI | " . .
8 instruction, with n treated as a signed number. | g 112? calas| i |=(m|1|m]} In 9:52'?9 tpc. high byte is
n Zero Page Location n of page 0 holds data. & | 1i1dle0 | ne W e L Tl pushed first.
n,X Zero Page X Location n+X of page 0 holds data. Bl il & lus / sial | leaill Pre 6/76 chips have no s [ STACKPNTR
n,Y Zero Page Y Location n+Y of page 0 holds data. L ROR instruction. o _
*n+X is computed discarding any carry. § - S 65XX is a totally software
**2 bytes must not cross page boundary. ; 6502 Pins compatible family. A Y, X. S P=1byte.
; Thi dis b d ©  Only PCis 2 bytes.
is card is based on
R R R, vsscd1 7 wp g_isouT specifications from .
{ Hex and Decimal Conversion ROY 2 3 5 BEIDUT) MOS Technology, Inc. Unsigned
LSD— . @ouT) ] 3 38 (3 S.O. Comparisons
0 1 2 3 4 5 6 7 8 9 A B C D E F RO 4 37 B3 @O(IN) - —
ofo 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15|0 | NC O 5 3 (3 NC i | example: CMP #n
1|16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31|11 M 6 35 3 NC Abbreviations A <n [ BCC VES
i YNC ] 7 34 O RW
2|32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 472 S e S  Sobeutie A=n | BEQ YES |
3| 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63|3 | Vee .4 8 - - ! C = number of Cycles. aiso Carry. || [A>n | BCC NO
4|64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79|4 | ABO 4 9 32 BNE YES
5|80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95|5 AB1 4 :? » g gg; n =1 byte quantity ::n ggz :Eg
6| 96 97 98 99 100 101 102 103 104 105 106 107 108 109 110 11| 6 :gg E 8 gg R nn = 2 byte quantity A‘: S
7[112 113 114 115 116 117 118 119 120 121 122 123 124 125 126 127 7 | pogp o5 o BEG YES
8128 129 130 131 132 133 134 135 136 137 138 139 140 141 142 143] 8 | - :i o b5 om 'rmi' e ln'errMupt ReQuest
9| 144 145 146 147 148 149 150 151 152 153 154 155 156 157 158 159| 9 | B85 3 = Non Maskable Interrupt YES represents label
AB6 . 15 26 [ oB? RES = RESet for code to be
A| 160 161 162 163 164 165 166 167 168 169 170 171 172173 174 175| A | 6 s XOR = eXclusive OR b=t AP
B|176 177 178 179 180 181 182 183 184 185 186 187 188 189 190 191] B | AB7 4 16 25 B AB15 (00»0 01%1 101 11%0) is true. For > & €,
C[192 193 194 195 196 197 198 199 200 201 202 203 204 205 206 207 | C | AB8 . 17 24 |3 AB14 test requires both
¥ 23 [ AB13 instructions.
D] 208 209 210 211 212 213 214 215 216 217 218 219 220 221 222 223| D | AB9 ] 18 AP.S.X.Y.PC=see “Registers"
E| 224 225 226 227 228 229 230 231 232 233 234 235 236 237 238 239| E | AB10 .4 19 22 (3 AB12 N.V.B.D.1.2.C = see “Status Flags” :;,t:‘rrw,t:-n .smim
F | 240 241 242 243 244 245 246 247 248 249 250 251 252 253 254 255 F AB11 . 20 21 [ vss p deter

{ g #$@%'(); = see "Assembler Symbols” | NZC flags.
il 0 1 2 3 4 5§ 6 7 &8 9 A B CDE F



	Dans les années 80, la société américaine Micro Logic Corp. a publié une série de cartes de référence des microprocesseurs les plus utilisés de l'époque. Nous voulions préparer une nouvelle version de la carte de référence Z80, en la vectorisant pour en améliorer la lisibilité lors de l’impression, tout en conservant jusqu’à la dernière virgule de l’édition originale.  – http://www.retroparla.com/
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