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2.4 Twum 0 .: BASIC REGISTER 1/0 .

Twnsien e2ss Viadulnum o ﬁwtiﬁaxéaoéaﬁwﬁaﬂdugu (CONTROL WORD) Wuiiidiaad

ALANEY ﬁwﬁoﬂ7uquﬁasﬁwwum5nnmznwsﬁwo1u1ﬁuﬁuﬁaxua§nﬂao 8255  fhathanianaldids
ALY wieed 1% 8255 fnamuagluTawm o Tl

D7 D6 D5 D4 D3

1 0 0 0 0

D1 DO
0 0

o o
™

AN 2.5 LS9 LU
- € .v o L E e ..
In D7 LTSRN Uudn@anuay (CONTROL WORD)
I D6 uar DS AMuARNANITRNI TR WAsn A D6 , DS Weiiw "o" uaﬂaﬁﬂagﬂu

Tvus 0 .
W ° % I's < s ' : H
In D4 = "0" Amusli wain A Lluwainiathun
Y < s a ke -
in D3 = "O0" (Hnuasn C 4 unuutﬁuwaéﬂtawngn
a - x s . A
fnpz = "0" dnlnuszaswadn B THwadn B ot luTnum 0
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a . ‘ 3 2 a ¢ '
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OUT (11H) ,A - dofiayalituadn B "
LD A, 73H : L%niayaﬁﬁwaén c
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The Z-80 @PU is packaged in-an industry standard 40 pin Dual In-Line i’ackage'. The 1/O pins are shown
in figure 3.0-1 and the function of each is described below.

27 30
'ﬁ" -t Tﬁ A N
b Ay
MREQ Q——'z—:—- _g__.. Ay
sysTem J 10RQ <= F ™
CONTROL ) RO -] —— A,
— 22 3
WA e > Ag
[ L (—— A7 | AooRess
[ 2 o g f 8US
HALT --3'—— _3.';._. Ag
20 Ay
VAT —2 -—;"*’ Ay
cru _ ———a Aj)
controL wF —0 . 28060y —3 e A
NMI 1 ‘+> Avg
» = Ayg J
) RESET ———o
(> 0] 2 |
BUS - 8UsHD BETTRa
CONTROL | BUSAK w—— L
N Tl
0
s ——e e 0, _
pav T [P | pawa
GND —— "—;—D 0, BUS
T ]
g
- P7
Z-80 PIN CONFIGURATION
FIGURE 3.0-1
AgAgs Tri-state output, active high. Ag-A| g constitute a 16-bit address bus. The
(Address Bus) address bus provides the address for memory (up to 64K bytes) data

exchanges and for I/O device data exchanges. 1/0 addressing uses the 8 lower
address bits to allow the user to directly select up to 256 input or 256 output
ports. Ag is the least significant address bit. During refresh time, the lower

7 bits contain a valid refresh address.

DO'D;I Tri-state input/output, activé high. Dg-D7 constitute an 8-bit bidirectional
(Data Bus) data bus. The data bus is used for data exchanges with memory-and I/O
devices.
-LTI - Output, active low.ﬁ'l indicates that the current machine cycle is the OP
: code fetch cycle of an instruction execution. Note that during execution
(Machine Cycle one) of 2-byte op-codes, M1 is generated as each op code byte is fetched. These

two byte op-codes always begin with CBH, DDH, EDH or FDH. M1 .also
occurs with TORQ 1o indicate an interrupt acknowledge cycle.

MREQ ' Tri-state output, active low. The memory request signal indicates that the
(Memory Request) address bus holds a valid address for a memory read or memory write

operation.

.



RESET

BUSRQ
(Bus Request)

BUSAK | .
(Bus Acknowledge)

Input; active low. RESET forces the program counter 10.zero and initializes
the CPU. The CPU initialization includes: .

1) Disable the interrupt enable flip-flop
2) Set Register [ = 00y

3) Set Register R = 00y

4) Set Interrupt Mode O

During réset time, the addréss bus and databus go toa high impedance state

.and all control output signals go to the inactive state.

Input, active jow. The bus request signal is used to request the CPU address
bus, data bus and tri-state output control signals to gotoa high impedance

state so that other devices can control these buses. When BUSRQ is activated,

the CPU will set these buses to a high impedance state as soon as the current
CPU machine cycle is términated.

Qutput, active low. Bus acknowledge is used to indicate to the requesting
device that the CPU address bys, data bus and tri-state control bus signals
have been set to theit high impedance state and the external device can now

control these signals.

Single phase TTL level clock wfxich requires only a 330 ohm pull-up resistor
1o +5 volts to meet all clock requirements. ?

T~ e e
e



I0RQ

{Input/Output Request)

RD
(Memory Read)

WR
(Memory Write)

RFSH
(Refresh)

HALT
(Halt state)

WAIT
(Wait)

INT )
(Iaterrupt Request)

NMI
(Non Maskable
Interrupt)

Tri-state output. active low. The 10RQ signal indicates that the lower half of
the address bus holds a'valid 1/0 address for a /O read or write vperation. An
TORQ signal is also generated with an M1 signal when'an interrupt is being
acknowledged to indicate that an interrupt response vector can be placed on
the data bus. Interrupt Acknowledge vperations dceur during M| time while
170 operations never occur during My time.

Tri-state output, active {ow. RD indicates that the CPU wants-to read data
{rom memory or an 1/0 device. The addressed {/O device or memory should
use this signal to gate data onto the CPU data bus.

Tri-statc output, active low. WR indicates that the CPU data busholds valid
data to be stored in the addressed memory or /O device.

Output, active low. RESH indicates that the' lower 7 bits of the address
bus contain a refresh address for dynamic memories and the current MREQ

signat should be“used to do a refresn read to all dynamjc memaories.

Output, active low. HALT indicates that the CPU has executed a HALT soft-
ware instruction and is awaiting either a non maskable or a maskable inter-
rupt (with the mask enabled) before operation can resume. While halted, the
CPU executes NOP’s to maintain memory refresh activity.

Input, active low. WAIT indicates to the Z-80 CPU ihat the addressed
memory.or 1/O devices aje not ready for a data trausier. The CPU continues
to enter wait states for as long as this signal is aCtive. This signal allows
memory or 1/O devices of any speed to be synchronized to the CPU.

{nput, active low. The Interrupt Request signal is generated by 1/0 devices. A
request will be honored at the end of the current instruction if the internal
software controlled interrupt enable flip-lop (IFF) is enabled and if the
BUSRAQ signal is not active. When the CPU accepts the interrupt, an acknowl-
cdge signal (IORQ during M time) is sent out at the beginning of the next
instruction cycle. The CPU can respond to an interrupt in three different
modes that are described in detail in section 5.4 (CPU Control Instructions).

[nput, negative edge triggeted. The non maskable interrupt request line has a
higher priority than INT and is always recognized at the end of the current
instruction, independent of the status of the interrupt enable flip-flop. NMI
automatically forces the Z-80 CPU to restart to tocation 0066y . The program
counter is automatically saved in the external stack so that the user can retum
to the program that was interrupted. Note that continuous WAIT cycles can
prevent the current instruction from ending. and that a BUSRQ will override
a NMI.



Z80—-CPU

INSTRUCTIONS . .
LT ]
SORTED BY 29 ADD HL HL
OP-CO'DE 2A8405 LD HL,(NN)
28 DEC HL
. . 2C INC L
08l SQURCE K PECL, -
CODE STATEMENT 2F cPL
Qu NOP 302¢€ JR NC,DIS
018405 LD BC NN 318409 LD SP.NN
02 LD (BCLA 328405 LD (NN)LA
03 INT 8C 33 INC SP
04 INC B 34 INC (HL)
05 DECB 35 DEC (HL)
0620 LDB.N 3620 LD (HL),N
07 RLCA 37 SCF
08 EX AF,AF’ 382F JR C.DIS
09 ADD HL BC 39 ADO ML.SP
0A LD A,(BC) 3A8405 LD A (NN)
08 DEC BC 38 DEC SP
oC INC C 3C. INC A
oc DECC 30 DEC A
0€E20 LDC.N 3€20 LD AN
of RRCA 3F CCF
102€ DJIJNZ DIS 40 L0 B.,8
118405 LD DE.NN 41 Lo B.C
12 LD (DE)A 42 LD 8.D
13 INC DE 43 LDB,E
14 INCD a4 LD B.H NN
15 DEC D 45 LD B,L
1620 LD O.N 46 LD B.(HL)
17 RLA 47 LDB.A °
182€ ° JR DIS 48 tocs
19 ADD HL,DE 49 tbCC
1A LD A, (DE) 4aA tpCpD
18 DEC DE 48 LD C.E
ic INCE ac LOCH
10 DEC-E 40 LD C.L
1€20 "LDEN 4€ LD C,(HL)
1F RRA 4F LDC,A
202¢€ JRNZDIS 50 LD DB
218405 LD HL.NN 51 LD D.C
228405 LD (NN} HL 52 . LDD,D
23 INC HL 53 LDOD.E
24 INCH 54 LtODH
25 DECH 55 LOD.L
;Zn;zo [L)g:,u 56 LD 0,(HL)
- $7 LD DA —

(of o ol sl ol ool ol i ot
O0O0OO0OO0OODOOODO

LD L,(HL)
LOLA
LD (HL).B
LD tHL),C
LD (HL),D
LD (HL)E
LO (HLLH
LD (HLIL
‘HALT

LD (HL),A
LDAB
LDAC
LDAD
LDAE
LD AH
LDAL
LD A.(HL)
LD A.A
ADD A8
ADD A.C
ADD A,D
ADD AE
ADD AH
ADD A.L
ADD A (HL)
ADD A A




ADC A B
ADCAC
ADCAD
ADCAE
ADC AH
ADCA L
ADC A (HL)
ADCAA
sus s
sus C
'sus D
SUBE
SUB.H
suB L
Sus (HL)
suB A
SBCAB
S8C AC
SBCAD
SBCAE
SBC A K
SBC AL
SBC A (HL)
SBC A A
AND B

"AND C

AND D

*ANDE

AND H
AND L
AND (HL)
AND A
XOR 8
XOR C
XOR D
XOR €
XOR H
XOR L
XOR (ML)
XOR A .
OR 8
QR C
OR D
OR E
OR H

‘OR L
" OR (HL)

OR A

CAB40S
CCB40S
CD8405
CE20
CcF

ce8
cPC

CPD

CPE

CPH

cPL

CP (HL)
cPa
RETNZ

POP BC

JP NZ.NN

JP NN

CALL NZNN
PUSH BC
ADD AN
ASTO
RET Z

RET

JP ZNN
CALL ZNN
CALL NN
ADC AN’
RST 8

RET NC
POP DE

JP NC,NN
OUT (N}A
CALL NCNN
PUSH DE
SUB N

RST 10H
RET C
EXX

JP C.NN
IN A.IN)
CALL C.NN

SBC AN
RST 18H
RET PO
POP HL
JP PO.NN
EX (SP),HL
CALL PO,NN
PUSH HL
AND N
RST 20H
RET PE
IR (HL)

CBOF
cs10

JP PE.NN
EX DE,HL
CALL PE NN
XORN .
RST 28H_
RET P

POP AF
JPP.NN

Dt

CALL P,NN
PUSH AF
OR N

RST 30H
RETM

LD SP.HL
JP M,NN

El

CALL M,NN
CPN

RST 38H
RLC B
RLCC
RLCD
RLCE
RLC H
RLC L

RLC (HL)
RLC A
RRCB
RRC C
RRC D
RRCE
RRACH
RRC L
RRC (HL)
RRC A
RL B

RLC




cB81C
Cc81D
CB1E
CBIF
€820
cs21
c822
c823
cB24
€825
€826
cB27
cB28
cB29
CB2A
c828
cB2C
c820
CB2E
CB2F
cals
CB839
CB3A
CB38
cB3C
CB3D
CB3E
CB3Ff
cB840
cH41
CcB42
cB43
cBa4
cBas
CB46
csa?
cB48
CBa9
CBaA
cBaB
c8ac
CB4D
CBA4E
CBA4F
850
cB51
€852
CB853

RR H
RR L
AR {HL)
RR A
SLA B
SLAC
SLA D
SLAE
SLAH
SLA L
SLA (HL)
SLA A
SRA'B
SRA C
SRA D
SRA E
SRA H
SRA L
SRA (HL)
SRA A
SRL 8
SRLC
SRL D
SRL E.
SRL H
SRL L

SRL {HL) ~

SRL-A

8IT 0B
8i1 0.C
8IT 0,0
BITO.E

“BITOH

81T 0.L
BIT O.(HL)
git 0.A
8IT1.B
BIT1C
8iT1D
BIT1.E

r'Ehsg
CB55
CBS6
CBS7
cess
cB59
CBSA
cess
cBsC
cese
CBSE
CBSF
€860
cB61
CB62
CcB63
CB64
CB65
CB66
C867
CB68
CB69

CB76
cB77
cB78
cB?9
CB7A
cB878
CB2C
€870
CB7E
CBIF
880
cest
CB82
ces3

BIT 3 H

c874.
cB7S

BIT 2. H
BIT 2L
BIT 2, (HL}
8IT 2.A
8IT 3.8
81T 3.C
81T 3.0,
BIT 3E

BIT 3.L
8IT 3.(HL)
BIT 3.A
8IT48
BIT 4.C
BiT4.D
BIT4.E
BIT4H
81T 4L
BIT 4.(HL)
BIT 4.A
BiTS.8"
BIT5.C. .
BITS.D
BITS5.E
BIT&.H
BITS L
BIT 5,(HL).
BITS A
BIT 6.8
8IT 6.C
8i17 6.0
BIT6.E "
BIT6H
giT 6,L -
BIT 6,(HL
BIT 6.A
BIT 7.8
BIT 7.C
BIiT 7.0
BIT 7.€
BIT 7.H
BIT7.L
BIT 7.(HL)
8IT 7.A
RES 0.8
RES 0.C 5
RES 0.D,
RESO.E

cess
CB86
ces?
Ce8s
cas9
cassa

-RESO.H

RESO.L
RES 0.(HL)
RES 0.A
RES 1.8
RES1.C
RES1.D
RES 1,E
RES 1H
RES 1,L
RES 1,(HL)
RES 1.A
RES 2.8
RES 2.C
RES 2.0
RES 2.E
RES 2.H
RES2,L
RES 2.(HL)
RES 2.A
RES 3.8
RES 3.C
RES 3.0
RES 3.E
RES.3.H’
RES 3.L
RES 3.(HL)
RES 3.A
RES 4.8
RES 4.C
RES4.D
RES4.E
RES 4. H
RES AL
RES 4,(HL)
RES 4.A
RESS5.B
RESS,C
RES 5.D
RESS5.E
RESS5.H
RES5.L
RES 5.(HL)
RESS5.A"
RES 6.B
RES 6.C
RES 6.0
RES 6.E




CBBS
(of:1:13
c88?
c888
c889
CBBA
cses
cBB8C
CB8D

RES 6.H

RES6.L
RES6,(HLI
RES 6.A
RES 7.B
RES 7.C
RES 7.0
RES 7.E
RES 7.H
RES 7.L
HES 7.(HL)
RES 7.A
SET 0.8
SET0.C
SET 00
SETOE
SET O.H
SETOL
SET-0,(HL)
SETO0.A

SET 2L
SET 2,(HL)
SET 2A
SET 3.8
SET 3.C
SET 3.0
SET 3,E
SET3.H
SET3.L
SET 3.(HL)
SET 3.A
SET4B
SETAC
SET 4.0

SET4.E

CBE4
CBES
CBES
CBE7?

CBEB

CBE9
CBEA
caee
CBEC
CBED
CBEE
CBEF
CBFO
C8F1
CBF2
C8F3
CBF4
CBF5
CBF6
C8F7
CBF8
GBF9
CBFA
CBFB
CBFC
CBFD
CBFE
CBFF
DDO9
DD19
DD218405
pD228405
D023
D029
DD2ABA40S
0020
DD3405
DD3505
DD360520
0039
DD4605
DDJ4EQ0S
0D5605
DDSEO0S
DD6605
DDG6EDS
DD7005
nND7105

SET4.H
SET 4L
SET 4 (HL)
SET4.A
SETS8B
SETS.C
SETSD
SETS.E
SETSH
SET.S.L
SET S.(HL)
SETS5.A
SET 6.8

'SET 6,C

SET 6,D
SET 6.E
SET6.H
SET 6.L
SET 6,(HL)
SEY 6.A
SET 7.8
SET21.C
SET 7.0
SET 7.E
SET7.H
SET7.L
SET 7.(HL)
SET7.A
ADD X 8C
ADD IX,DE
LD IX,NN

LD (NN)IX -

INC I1X
ADD IX IX
LD tX, (NN)
DECIX

INC (1X+d}
DEC (1X+d)
LD (IX+d) N
ADD IX SP
LD B,(1X+d)
LD C.(1X+d)
LD D.(1X+d)
LD E (1X+d)
LD H, {IX+d)
LD L dIX+d}
LD {1X+d).B
LD {1X+d) C

£°007205
DD7305
DD7405
DD7505
DD7705
DD7EQS
DD8605
DDBEOS
DD9605
DDYEDS
DDA60S
DDAEOS
DDB60S
DDBEOS
DDEY
DDE3
DDES
DDEY
DOF9
DDCB0506
DDCBOS0E
DDCBOS16
DDCBO51E
DDCB0526
DDCBOS2E
DDCBO53E
DOCBO546
DDCBOS4E
DDCBO0556
DOCBOSSE
DDCB0566
DDCBOSGE
DDCBO0576
DDCBOS7E
DDCBO586
DDCBOSBE
DDCBO596
DDCBOS9E
DDCBOSA6
DDCBOSAE
DDCBO5B6
DDCBOSBE
ODCBO5C6
DDCBOSCE
DDCBOSD6
DDCBOSDE
DDCBOSEG
DDCBOSEE

LD tIX+d}D
LD.(1X+d).E
LD tiX+d)H
LD uUX+diL
LD (IX+d).A
LD A,(1X+d)
ADD A (IX+d}
ADC A (1X+d)
SUB (IX+d}
SBC A, (1X+d)
AND (1X+d)
XOR (IX*d)
OR (I1X vd}

CP (I1X+d)
POP IX

EX (SP).IX
PUSH 1X

P UXy

LD SP.IX
RLC (IX+d} ~
RRC (1X+d)
RL (1X+d}

‘RR (1X+d}

SLA (1X+d)
SRA (IX +d}
SRL (1X*d)
BIT 0.11Xd!
BIT 1,(1X +d)
BIT 2.01X+d)
BIT 3.(1X d)
BIT 4,(E Xrdd}
BIT 5.(1X +d)
BIT6.UXd)
BIT 7.(4X+ch)
RES 0.(1X ed}
RES 1.1IX+d)
RES 2.(1X+d)
RES 3.(1X +d)
RES 4.11X+d)
RES 5.((X+d)
RES 6.(1X+d}
RES 7.(1X+d)
SET 0,(1X +al)
SET1.01X¢d)
SET'2.(1X+d)
SET 311X +d)
SET 4.(1X ¢d
SETS.(1X +d)




DDCBOSF6 SET 6.(1X+d) 1 €EDBO LDIR ¥ FOCBOSOE  RRC (1Y+d)
DDCBOSFE  SET 7.11X+d} £0B1 CPIR FDCBO516 RL (1Y+d)
£D40 IN B.(C) EDB2 INTR " FDCBOSIE  RR (IY+d)
€ED41 ouT (C).B €083 OTIR FDCBOS26  SLA [IY+d]
£D42 S8C HL BC £088 LDDR FDCB052E SRA (1Y+d)
ED438405 LD {NN)BC EDBI CPDR FOCBOS3E  SRL {1Y+d)
ED44 NEG EOBA INDR FOCBOS46  BIT 0,(1Y+d)
£D45 RETN EDBB ortpR- FOCBOS4E  BIT 1,(1Y+d)
€D46 IMO FDO9 ADD 1Y BC FOCB0556  BiT 2.(IY+d)
ED4? oA FO19 ADD.1Y,DE FDCBOS5€E  BIT 3.(1Y+d}
EDA8 IN C.(C) ‘FD218B405 LD IY.NN FDCBOS66 BIT 4,{1Y+d)
ED49 .0UT (C)C FD228405 LD INN)IY FDCBOS6E  BIT 5,(1Y+d)
£D4A ADC HL BC FD23 INC LY FDCBO576 BIT 6.(1Y +d)
£D488405 LD'BC.(NNJ FD29 ADDIY 1Y FOCBOS7E  BIT 7.(1Y+d)
EDAD RET! FD2A8405 LD IY (NN} FOCBO586 RES 0,(1Y+d)
€ED50 IN D.(C) FOZ8 DEC Y FDCBOSBE  RES 1,t1Y+d)
EDS1 ouT {C).D £D3405 INC (1Y +d) FDCB0596 RES 2,(1Y+d)
£DS2 SBC HL.DE FD350% DEC (1Y +d) .FDCBO0S9E  RES 3.(1Y+d)
€0538405° tD (NN} DE FD360520 LD (IV+dI.N FOCBOSA6 RES 4.{lY+d)
£D56 IM 1 FD39 ADD tY SP FOCBOSAE RESS.(IYrd)
EDS? LD A FD4605 LD B.{1Y+d) FDCBOS586 RES 6.(1Y +d)
EDS8 IN E IC) FD4EOS LD C.{1Y+d) FDCBOSBE  RES 7.(1Y+d}
EDS9- OUT (C)E FD5605 LD D.(1Y +d). FDCBOSCE  SET 0.(1Y+d)
€EDS5A ADC H{.DE - FDSEODS LD E.IY+d) FOCBOSCE  SET 1,{1Y+d)
£0588405 LD OE.(NN) FD6605 LD H.(1Y+d) FDCBOSD6 SET 2.{iY+d)
EDSE M2 FD6EOS LD LAY +d) FDCBOSDE SET 3.(1Y+d)
ED6O IN H.(C) FD7005 LD 1Y+d) B FDCBOSE6  SET 4,(1V+d)
ED61 OUT (C)H £D7105 LD (1Y +d),C FDCBOSEE  SET 5.(1Y+d)
€ED62 SBC HL HL FD7205 LD (1Y +d),D FOCBOSF6 SET 6.{1Y+d)
EDE? RRD ! FD7305 LD (IV+d)E FDCBOSFE  SET 2.l1Y+d)
€D68 AN L,(C) FD76405 AD {1YediH

£D69 OuT (C)L FD750% LD (1Y rdl L

ED6A ADC HL HL FD7705 LD (1Y +d}.A )
ED6F RLOD FD7E05 LD A.(1Y+d) 280—-CPU
ED72 $SBC HL.SP FDB60S ADD A (1Y +d)

£D738406 LD (NNI.SP FDBEOS  ADC A.(1Y+d) INSTRUCTIONS ;
‘£D78 IN A(C) FD9605 SUB (1Y +d) ‘

ED79 ouT (C).A FDYEOS SBC A, (1Y +d) SORTED BY
ED7A ADC HL,SP FDAG05 AND (1Y +d)

ED7B840S ~ LD SP (NN) FDAEODS XOR {1 Y+d) 5 MNEMON'C
EDAD LD} FDB60S OR (tV+d) )
f£DA cPl fOBEOS CP (1Y +d})

EDA2 INI "OE POP 1Y CODE srig'léa%in
£EDA3 ouT! FOE3 ex {spiiy

EDASB LDD FDES PUSH IY 8E ADC A, (HL)
€EDA9 cPO FDE9 JP 1Y) DDBEOS. ADC A l1X+d)
EDAA IND FDF9 LD SPIY FOBEOS ADC A, (1Y +d}
£0AB QUTD FDOCBOS06' R).C (1Y+d) 8F ADC A A




DDB605
FD860S
87
80

CB46
DODCB0546
FRCBO546

ADC AB
ADC AC
ADC AD
ADCAE
ADC A H
ADCAL
ADC AN
ADC HL BC
ADC HL.DE
ADC HL HL
ADC HL SP
ADD A, {HL)
ADO A,(I1X+d)
ADD A (1Y +d}
ADD A A

‘ADD A.B

ADDAC
ADDAD
ADD AE
ADD AH
ADD AL

‘ADD AN

ADD HL,BC
ADD HL DE
ADD HL HL
ADD HL,sP
ADD IX,8C
ADD I1X,DE
ADD IX1X
ADD 1X,SP
ADD 1Y 8C
ADO 1Y DE
ADD IY.IY
ADD 1Y.SP
AND (HL]
AND (1X+d)
AND (1Y +d)
AND A
AND B8

AND C

AND D
AND E
AND H
AND L
AND N
BIT'0,(HL)
BIT 0.{1X+d)
817 0.(1Y +d}

cBa7

- €840

841
(o:1.¥]
cB43
CBa4a
cBas
CB4E )
DDCBOSAE
FOCBO0SAE
CBAF
BC48
cB49
CB4A
cB4s
cB4acC
€840
CBS6
DDCBO556
FDCBOS56
CcBS7
cB50
CBS1
cBs2
CcBS3
CcBS4
CcB55
CBSE
DDCBOSSE
FOCBOSSE
CBSF
cBss8
cBs9 |
CBSA
cass
cBSsC
CBSD
CB66
DOCB0566
FDCBOS66
CB6?
CB60
CB61
€B62
cB63
Cc864
CB6S
CB6E

BITO.A
8IT08
8IT0.C

BIT 0,0
BITO,E
BITOH
BITO,L

BIT 1,(HL}
BIT 1.(1X+d)
BIT 1.(1Y+d)
BIT1.A
8iT1.8
8IT1.C

BIT 1.0

8IT 1,E

BIT 1 H

BIT 1.L

BIT 2,(HL}
BIT 2,{1X+d)
BIT 2,(1Y+d)
BIT2.A
BIT28

81T 2.C

"BIT2D

BIT.2,E
BIT 2.H
8IT 2.L
BIT 3.(HL)
B8IT 3.(1X+d)
BIT 3,(1Y +d)
BIT 3.A

BIT 3.8

BIT 3.C
8IT3D

BIT 3E
8IT 3 H
BIT3.L

81T 4,(HL)
BIT 4, (1X+d)
BIT 4,(1Y+d)
BIT 4.A
BIT 4.8
BIT4.C
BIT 4,0
BIT 4.E
BIY 4.H
BIT 4L
B8iT S (HL)

DDCBOS6GE
FDCBOS6E
CB6F
cee6s
cBé9
CB6A
caes
cB86C
ca6b
CB76
DDCBOS76
FOCBO576
cery
c870
csn
ca72
CB73
cB74
ca75
CB7€
DDCBOS7E
FDCBOS7E
CcarfF .

- CB78

cB19 .
C87A
CB78
CBIC
CB7D
DCB405S
FC8405
D4840S
CD840s
C48405
F48405

. EC8405

E48405
CC8405

BIT 5,(1X+d)
BIT 5,(1Y+d)
BIT5,A
BIT'5B
BITS.C
BITS.0
BITS.E
BITS5H
BITS.L

T 6,(HL)

8rT 6.(1X +d)
BIT 6,(1v+d]
B8IT6.A

8i7T 68
8i76,C

BIT 6D
BITGE

BIT 6H

8IT 6.L

BIT 7.(HL)
BIT 7.(1X+d)
BIT 7,(1Y+d)
BIT7.A

BIT 7.8
BIT7.C
BIT7D
BIT7,
BIT7.H
BIT7.L
CALL CNN
CALL M NN
CALL NC NN
CALL NN
CALL NZ,NN
CALL P NN
CALL PENN
CALL PONN
CALL Z,NN
CCF

“CP{HL)

CP (1X +d}
CP (1Y +d)
cPA
cPB
cpC
cPD
CPE
CPH

7




8D
FE20
ENAY
£O8Y
f0AN
£0B1
¥
27
35
003505
FD3505
30
0%
08
00
15
18

. ED46
ED%6
ED5E
€078
oB820°
£040
€043
€050
£058
£L&0
D68
14 )
DO 3305,

l'roaaos.

cPL
CPN
CPD.
CPOR
CPI

"CcPIR

CpPL
DAA
DEC (HL)

'DEC {1X+d)
DEC (1Y+d)

DEC A
DECB
DEC 8C
DECC
DECD
DEF DE
DECE

‘DECH

DEC HL
DECIX
DECY
OEC L
DEC SP
Ot
DINZ:DIS
£l

‘€ X (SP) HL

EX (SPLIX

TEX ISPLIY

EX AF AF’

JEX DE HL

EXX
HALY
IMO

tM 1

™M 2

IN A (C)
IN A (N}
IN B.(C}
IN CAC)
IN D{C)
IN E(C)
IN H,IC)
IN L (C)
INC (HL)
INC (1X rd)
INC (1Y +d)

IS

75

3620
0D7205
DD?7005
007105
DD7205

INCA
INCB
INC BC
INC C
INCD
INC OE
INC E
INCH
INC HL
INC IX
INCHY
INC L
INC SP
IND
INDR
INI
INIR
JPAHL)
JP (1X)
JP (1Y)
JP C NN
P M NN
JP NC NN
JP NN

- JP NZ.NN

JP P.NN
JP PE NN
JP PO NN
JP Z NN
JR C.DIS
JRDIS

JR NC.DIS
JR N2 DIS
JR 2.D01S
LD (BC)A
LD (DE}.A
LD (HLLA
LD tHL).B
LD (HL).C
LD (HL].D
LD (HL).E
LD (HL)H
LD (HLIL
LD {HLI.N
LD i1X+d)LA

LD (1X+d).B .

LD {1X+d).C
LD (1X+d).D

—

007305

" DD740S

DD7505
00360520
FD7705
FD7005
£D7105
FD7205
FD7305
“FD7405
FD7505

FD360520°

328405,

€D438405
£D538405
228405

DD228405
FD228405
ED738405

ED4R8B40S
018405

LD (IX+d) E
LD tiX+d}H
LO (1X+d} L
LD X +dl.N
LD (IY+d] A
LD (1v«d) 8
LD (iY+a ,C
LD LY «dlO
LD LY +d)E
LD liY+d)H
LD (1v+di).C

" LD (1Y+d).N

LD INN) A
LD {NN}.BC
LD (NN).DE
LD (NN} HL
LD (NN)IX
LD {INN} Y
LD INN) SP
LD A {BC}
LV AIDE)
LD A (HL)
LD A (1X+d)
LD A 1Y +d)

1D A.INN)

L0 AA
LDAB

L0 AC

LDAD

LD AE

LD AH

LD Al

LD AL

LD A:N

LD B.(HL)
LD B, {1X+d}
‘LD B.{1Y+d)
LD B.A
L0'8.8
Lp8.C
LtoBoD
LDO.E
LD B H.NN
LtD8B.L

LD B.N

LD BC,INN)
LD BC.NN
LD C




DD4E0S
FD4EOS
4F

55

1620
ED5B8405
118405

LD C(iX+d)
LD C.(1Y+d)
LDC.A

LD C.8
Loce

LD C.D

LD CE

LD C.H
LoCL
LDC.N

LD D.(HL)
LD D,(1X+d)
LD DAIY +d)
LD D.A
LDD.B

Lo DC

LD DD

LD D.E
LDD.H
LDD.L
LD'D.N

LD DE (NN)

LD GCe NN
LD € (HL)
LD E.(1X+d)
LD E (1Y +d)}
LD E.A
LDESB
LDEC
LDED
LOEE

LD EH
LDE.L

LD E.N

tD H,(HL)
LD H, (1X+d)
LD H. (1Y +d)
LDH.A

LD H,B

LD HC

LD H.D

1.O H.E,

LO HH

LD H.L
LOHN

LD HL, INN)
LD HL. NN
Lo 1A

DD2A8405
DD218405
FD2AB405
FD2184056

2820 .

LD 1X, (NN}
LD IX.NN
LD tY (NN)
LD 1Y NN
LD L (HL}
LD L {1X+d)
LD L {tY+d)

10L.A

LtoLe
ipLc

LD LD

LD L.E

LD LH
LDL.L
LOLN

LD SP.(NN)
LD SP HL
LD SPIX

LD SPIY

LD SP NN
LOD
LDDR
LDt

LDIR
NEG

NOP

OR (HL)
OR {I1X+d)
OR (1Y +d)
OR A
ORSB
ORC
ORD
ORE
ORH

OR L
ORN

" OTDR

OTIR.

.OUT4{Cl1A

OUT (C).B -
ouT’(C)e
ou? (C).D
OUT (C).E
DUT (C)LH
OuT (CIL
OuT (N).A
ouTD

e

'CB98

CBSE _
DOCBOSBE
FOCBOS8E
CBEF
cBas
CB89
CB8A

-CB88

CBSC
c8sD
c896
DOCB0596
FDCBOS596
897
€890
CB31
B892
cag3
ceos
CB9S
CBYE
DOCBOS9E
FOCB059E
CBOF

¢

ouTI
POP AF
POP BC
POP DE
POP HL
POP IX
POP IY

. PUSH AF

PUSH BC
PUSH DF
PUSH HL
PUSH 1X
PUSHIY
RES 0.(HL)
RES 0,(1X+d)
RES 0.(1Y+d)
RES0.A
RES 0.8
RES 0.C
RES 0.0
RES O.F
RES O.H
RESO.L

RES 1,{HL)
RES 1.(1X+d)

“RES 1,{1Y+d)

RES 1.A
RES 1.8

RES 1.C
RES 1.0

RES 1E
RES 1 H

RES 1.L

RES 2.(HL)
RES 2,(1X+d}
RES 2,(1Y+d)
RES 2.A
RES 2.8

RES 2,C

RES 2.D

RES 2.E

RES 2N

RES 2.L

RES 3.(MLY),
RES 3.1tX+g)
RES 3.11Y+d)
RES 3.A

RES 38




cBgg
CBIA
cB9B
cB9C.
c890
CBA6 .
DDCBOSA6
FDCBO5A6
CBA7
CBAO
cBA1
CBA2
CBA3
CBA4
CBAS
CBAE
DDCBOSAE
FOCBOSAE
CBAF
cBAB
CBA3
CBAA
CBAB
CBAC
CBAD
CBB6
DDCBOSB6
FOCBO5B6
ces?
CBBO
cs8i
cBB2
c883
ceB4
cBBS
CBBE
DDCBOSBE
. FDCBOSBE
CBBF
cBB8
cB89
CBBA

RES 4.E

RESS.D

" RESS5.H

-RES 6.8

RES 3.C
RES 3.0
RES 3.E
RES3,H
RES 3L
RES 4.IHL)
RES 4.(1X+d)
RES 4,11V +d)
RES 4.A
RES 4,8
RES4.C
RES4.D

RES 4.H
RESA.L

RES 5,(HL)
RES 5.(1X+d)
RES 5.{1Y+d)
RES & A
RES 5B,
RESSC

RES 5,E

RES'S,L
RES 6.(HL)
RES 6,(I1X+d) ~
P:S6.(1Y¢td)
RES 6,A

RES 6.,C
RES 6,D
RES 6.E

RES 6.H
RES 6.L
RES 7.(HL).
RES 7.(1X+d)
RES 7.(1Y+d)
RES 7.A
RES.7.8
RES?7.C
RES 7.0
RES 7.E
RES7.H
RES 7.L
RET

RETC
RETM

FDCBO0516
cev
c810
cae1i
csiz
c813
cB14
cB1%5

ODCBOS0S
FDCBOS06
CB807
CcB00O
ceo1
CB02

CBOE
DDCBOSOE
FOCBOSOE
CBOF
cBo8
CBO9

RET NC
RET NZ
RET P
RETPE
RET PO
RET 2
RETI
RETN
RL (HL)
RL UIX+d)
RL (IY+d)
RbA
AL 8
RLC
AL O
RLE
RLH
RL L
RLA
RLC (HL)
RLL X +d)
RLC (1Y «d}
RLC A
RLC B
RLCC
RLCD
RLCE
ntCH
RLCL
RLCA
RLD

“RR (HL)

RR (I1X*d)
RR (1Y+d}
RR A

RR B

RRC

RR D

RRE

RR H

RR L
RRA

RRC (HL)
RAC (IX+d)
RRC {1Y+d)
RRC A
RRCB
RRCC

FOCBOSC6
(o:{oF SN
cBco
cacCy
cBC2
cac3
cece
CcBCS
C8CE

DDCBOSCE |

FDCBOSCE
CBCF
cecs
cac9
CBCA
cBCB

RRC D
RRC E
RRC H
RRC L
RRCA

RRD

RST 0

RST 10H
RST 18H
RST 20H
RST 28H
RST 30H
RST 38H
RST 8
SBC A, (HL)
$8C A (1X+d]
SBC A{1Y+d)
SBC AA
SBC A.B

SBC AC

SBC A.D

SBC A€

$BC AH

SBC AL

SBC AN

SBC HL.BC
SBC HL.DE
SBC HLHL
SBC HL.SP
SCF

SET 0.(HL)
SET 0.(1X+d)
SET 0.(1Y+d)
SET 0.A

SET 0.8

SET 0.C
SET0.D

SET O.E
SETOM

-SETO,L

SET 1,{HL)
SET 1,{IX+d)
SET 1,(iv+d)
SETI1,A
SET 1B
SET1.C

SET 1D

SET 1.E




cecc SET 1,H CBF2 SET6.D 90 sus 8
(of o] SET 1L CBF3 SET 6.E 91 sus c
CBD6 SET 2,(HL) ‘CBF4 SET6.H 92 suB D
DDCBOSD6  SET 2.(1X+4! CBFS SET6.L 93 SUB g
FOCBOSD6 SET 2.(1Y+d) CBFE SET 7.(HL) 94 SUB H
CBD7 SET 2.A ODCBOSFE ‘'SET 7.0 X+d) . 95 SUB L
CB8DO SET 28 FDCBOSFE SET7.01Y+() 0620 SUB N
o:{s))] SET2C CBFF SET7.A ‘AE XOR (HL)
CBD2 SET 2,0 CBF8 SET 78 ODAEOS XOR (I1X+d)
CBD3 SET 2.€ CBF9 SET7.C FODAEODS XOR (1Y +d)
CcBD4 SET2.H C8FA SETY 70 AF XOR A
CBDS SET 2,L (o:17:} SET7.E A8 XOR B
c8D8 SET 38 CBFC SET 7 H A9 XORC
CBDE SET 3,(HL) CBFD SET 7.0 AA XOR D
DDCBOSDE  SET 3.(1X+d) CB26 SLA (HU) AB XOR E
FDCBOSDE SET 3,(1Y+d) DDCBO526  SLA tiX+q) AC XOR H
CBOF SET 3.A FDCBO526  SLA (1Y +d) AD XORL -
CcBD9 SET3.C H €827 SLA A €20 XOR N
CBDA .SET3D CB20 sLag

cBDB SET 3.E cB21 SLAC

c80C SET 3.H cB22 SLAD

CBDD SET 3L c823 SLAE

CBE6 SET 4,(HL) CB24 SLA H

DDCBOSE6  SET 4.11X +d) €825 SLA' L

FOCBO5€6 "SET 4.(iY+d) CB2E SRA (HL)

CBE? SET4.A DDCBOS2E. SRA (iX+d)

CBEO SET 4.8 FDCBOS2E  SRA (1Y+qg)

CBE1 SET4,C CB2F SRA A:

CBE2 .SET4D cB28 SRA'B .

CBE3 SETAE CB29 SRAC ,

CBE4 SET4H CB2A SRA D Example Values
CBES SET 4L cB28 SRAE

CBEE SET 5,{HL) cB2C SRA M .
ODCBOSEE  SET 5,{1X+d) CB2D SRA L . .
FOCBOSEE SET 5,(1Y+d) CB3E SRL {HL) . 1

CBEF SET 5.A ODCBOS3E  SRL (IX+d) nn EQU 584H
cBgs SEY S8 FDCBOS3E  SRL (IY+d)

CBE9 SETS.C CB3F SAL A d EQU 5

CBEA SETS5D c83s. SRL B .
cses SETSE CB139 SRLC n EQU 20H
CBEC SE; g{* CB83A SRL D

CBED SET 5, c83s SRLE

CBF6 SET6.(HL) cBiC SRL A e 30H
DDCBOSF6  SeT 6.(1X+d) CB3D SRL L

FDCBOSF6 SET 6.(1Y+d) g5 SUB (HL)

CBF? SET 6.A DD9605 SUB (1X +d)

CBFO SET 6.8 . FD9605 SUB (1Y +d)

CBF1 SET6.C 97 - SUB A




780 CPU Register Configuration ® ASCIlI Charactet Set

MAIN

“

280 CPU Register Configuration

REQG SET ALTERNATE REG SET
A :

—

~ 7~ ™~

ACCUMULATOR FLAGS ACCUMULATOR FLAGS
F A F

A

8

c 8 c ’
GENERAL,

0

€ - £ PURPOSE

REGISTERS
L H L :

INTERRUPT MEMORY }
VECTOR REFRESH .

INDEX REGISTER’IX > SPECIAL .

PURAPOSE

X
INDEX REGISTER 1Y REGISTERS

STACK POINTER SP

PROGRAM COUNTER PC

ASCII Character Set (7-Bit Code)

Lso 000 {001 |010 | Ot

-~
[t
]
-

MSD | O 1 2 3

-
-
o
-
-
-
<
-
-
-

0000 | NUL| DLE | SP
0001 | SOHjDCY | !
0010 | STX|DC2}
001t | ETX | DC3
0100 | EOT | DC4
0101 | ENG| NAK

LN =D
Ren

e N—-O
Monm>é
C~trDd20 v
sancwe -

0110 | ACK| SYN
D111 | BEL | ETB
1000 | BS | CAN
1001 | HT | EM

1010 | LF | SUB

Poawe
[R R
com~Ne
C=IDOT
N<XE<
- -

1011 | VT JESC| +
1100 | FF | FS i
110t { CR |GS |} -
1110 { SO | RS .
1111 { Si us !

nTmooOw
2V R A=
OZErx
] ==
033 —x




Summary of Flag Operations

. 0; - . +]
instruction s 2 H PV N C Comments
ADD A s ADCA s, T 1 ox 1% v 0 8 D1 30001 600 with Cally .
SUB's SBC A. 5. CPs NEG i " T T T t B il SUDHAC! SUDIACY willh Catty COoMmpate 3NA NEQGale 3CCuUMUIAIO!
AND s i ¢+ x v x P 0 O | .
OR s XOR's ., 1 x o x P 0 0} LOg:Cat O Al
INC s S L 8 bit ncrement !
DEC s 1 ;X 1 %o v e 8 bit gecremem
ADD DO. ss s s %X X X s 0 1 16 b1 300
ADC HL. S i T X X XV 0 16 Lit 30Q wilh Carty
SBC HL. s 1 PoXx o ox o x Voo 16-bil SubLact wath carty
RLA, RLCA, RAA, ARC/ e ¢ X 0 X ¢ 0 | Rotale accumulalol
AL m. RLC m. RR m, y 1+ X 0 x P 0 1 Rotate and shit focanons
RAC m, SLAm,
SRA m. SRL m .
RLD. RAD i 1 x 0 x P 0 ¢ Rotate digit lett and rght
OAA 1 1 Xt x P e 1 Decimal agjust accumuiaior
CPL e o X v X & 1 e Comptemeni accurhutator
SCF, s e X 0 X e+ 0 Sei canty
CCF e o X X X o 0 1 Complemen carry
IN ¢ {C) y 1 X 06 x P 0 ° Input fegister ndwett
INI IND, QUTL OUTD X 1 X X X X 1 - _
INIR INDR. OTIR, OTDR X 1 X x X . x 1 .} Block nput ang output Z = 0168 = Oolherwse 2 = 0 .
tg:RLEgDR ‘ ,‘: : i g ; (') g :} Block transles nfsuucnonquN = 11 BC » 0. omnerwse PV = [/}
CPI CPIR, CPD. CPDR X —, X OSSN Block search insttucions. 2 = 3 M A = (HL). otherwise 2 = 0
> v = 14 8C » 0. otherwise PNV = 0 .
LWOALLDAR P x 0 X FF 0 o Tne content of the mnieitupl enaote thp-tiop {IFF) 1s coped Nio the PivV
. tlag
BiTo, s X 1 X 1 X X 0 ¢ The state of i b of locanon $ 15 copied nio the Z Hag
Symbol Operstion Symbol Operation
S Sgntlag S = 14 1he MSB of the resull 15 1 1 The tiag 1s affecied according 10 Ine result ol the
2 2etotiag Z = 1t ine resull o! the operation 1S operation
0 . The flag 1s unchanged Dy the operation
Py Panty of overliow llag Parity (P) ana overliow (V) 0 The fiag 1$ fesel Dy the operation
. share the same 1lag Logical operations allect A The tlag 1s set by the operation
this ttag wilh the panty of the result while X The lag 1s & "don’t case e
arthmetic operations atlect ihus flag with the v PIV llag altecied sccording 10 ihe averfiow 1€sult
overflow of the result il P/V holds panty. PIV = of the operation
1 4 the result of the operanon 1S even. PN =0 P’ PIV tlag altected according to the panty result of

{ tésult 1s 0d W PIV noids overtlow. PIV = 14
the esult ot the opetation produced an overliow
H Haft-carry ttag H = 14 the add or subtract
operation produced a cavry o of botiow lrom
bl 4 of tne accumuiator
N Ada/Sublract tiag. N = 11t ihe previous opera-
fion was a subtract
H and N itags are used n conjunction wih the
decimal agjust nstruchion (DAA) 10 properly COs
rect the tesull into packed BCD tormal following
20diion Of SUDLTACHON using operanas wiln
packed BCOD formal g
c Canryfunk tiag C = 1t ine oberation produced
2 catry liom the MSB of Ihe operand of sesult

H&N

the operalon

Any one of the CPU regisiers A.B.C.DEHL
Any 8-bit tocayon for all the agdressing modes
aliowed tor the particular nstiuchon

Y Any 16-Dit tocation lor alt the agdiessing modes
aliowed 10¢ that instruchon.

Any one of ing two index regisiers 1% or 1Y

"

R Relresh countet

0 8.0t value sn range < 0.255 >

nn 16-01t value n (ange < 0.65535 >



8-Bit Load Group

_DESTINATION

SOURCE
REGISTER EXT.
. IMPLIED; REGISTER INDIRECT INDEXED ADOR. [ IMME.
| R A B C /] E H L (KL [(BC) | (DE) JOX + d)|(1Y + @}] (nn) n
oo | Fp 3A | 3
‘A {eo (eo |7F |78 {79 |7a |18 ) 7c| 70| 7| 0a{ 14| 76 | 7E n "
st |sF : , d ¢ n
. 0b FO
8 ar |40 [ 41 | 42 |43 | aa | a5 | 45 46 " 06
d d n
oo | FO
c 4F |48 (49 | 4n | 48 | ac | 40| a£ 4 | 4E 13
d d n,
. . . . oD | FD
REGISTER| D 57 .50 |51 |52 |53 | sa ['ss | se 56 56 16
i a’ d
00 | fD
3 SF |s8 |59 | salss|sc)sol s SE S€ 1€
d d n
4 o0 | O
H 67 |60 J61 (62 |65 |64 | 65 68 66 66 26
d ¢ n o
oo | FO
L 6F |68 |69 | 6a |68 | sc| 60| 6E 6 | 6E 2€
! d g 0
(HL) m o |(n |27 |n}]rs 36
n
REGISTER
INDIRECT | (8C) 02
(DE) 12 3
i oo (oo foo{ob|op| bo| oo 1)
X+ ) fro |7zl fra} s :s
\NDEXED d |d [d |d [a |a |a _ n
fo |Fo [FD | F0 | FO | FD | FO FD
Wwea {72 fro |71 |12 |73 | 74 ] 25 . :s
d |d [d {d f{d |a|a o
o |32
EXTERNAL| : ~
| abpress | ") :
ED
' @
IMPLIED
ED
R 4F




8-Bit Load Group ,

DESTINATION

SOURCE
REGISTER EXT. .
IMPLIED REGISTER INDIRECT INDEXED . jADDR. | IMME.
I IR | A e 'jclo e H LU L 118G {(0€) [ux + a1y + g} (nny n
DD FO 3A 3E
A |ED |ED |7F |78 |79 | 7A | 7B [ 72C | 7D | TE [ OA | JA | 7E TE [ n
57 | 5F . a d n
[2]3} Fo .
8 47 |40 | & 42 | 43 | a4 | a5 | 46 46 46 06
4
g d n
. oD | FO
" c 4F | 48 [ 49 | 4A | 4B [‘4C | 4D | 4E 4E 4E [
d d n
2] fFD
REGISTER D 57 | 50 | &1 52 | 53 | 54 | 55 | 56 56 56 16
. d d n
. | oo | FD
E 5F | s8 S9 | SA | 5B | 5C | SD | SE. SE SE j13
' d d
: oo | FD
H 67 |60 | &3 62 | 63 | 64 | 65 | 68 86 66 26
d d n
[*]] FD
L 6F | 63 ] 69 [ 6A | 6B | 6C | 6D | 6E (13 6E 2E
2 d d , "
(HL) 7 e | n 72 |73 | ra |15 36
= n
REGISTER
INDIRECT | (BC) 02
{DE) 12
DD OO DD | OD| DD | DO| DD [2]1]
(1X + d) 77 0[N 72 | 13 | 74 75 36
‘ d
INDEXED d d d d d d d n
FO | FO [ FD | FO | FO | FO | FD FD
(1Y +d) 777 |10 |7t T2 1 13| 14} 28 36
d
d d d d d -d d n
kH
EXTERNAL ke ‘
AopRress | o 2
q ED -
47
IMPLIED
EO
R «F




' ' 8-Bit Load Group

Symuohc Flags Qpcode No.ol No.of M No.of 7
Mnemonic Operation s 2 H PV N C 76543 210 Hex Bytes Cycles States .Comments
MO e s s X s Y ¢ s, @ (L] ' 1 \ 'r 4 r 1 Rey
N vt « e ¥ e ¥ e v » TR H 2 i ooc B
- - 00‘ c
HERLY) PERRTSIIN « ¢ X e X e e @ [TA IR ET 1 2 17 010 3]
LG X .0 |~ Gk eQt e o X ® » e s @ 1oon gy DO 3 5, 14 01t E
0r ¢ W 100 H
~0- 0L
(DriYsq - WY+O s e X o X e o o 1T oy FD 3 ) 19 " A
01 « 110 !
. . . - -
LD (HL) ¢ tHL) — o s e X o X o o ¢ Q1 110 ¢ 1 2 7
LOUX+a) r (X +d) = ¢ e o X o X & o om0y 0O 3 5 19
0t 110 1
-g -’
DY s0pr (IY +Q) = ¢ e e X e X o ¢ ¢ 1o Fo 3 5 9
01 110 ¢
» L) ° “J
LD (HLL N (HL) = n Y 47 (B T 00 110 110 36 ? 3 10
- ﬂ'—
WX+ n  (IX+d) —n « o X o X & o o 11 b1 10y DO 4 5 19 !
o 00 110 110 36
- -
- -
LDUY+0I 0 ((Y+d) =0 o o dee= "X 4 Qo D8 1111101 FD 4 ) 19
00 110 110 36
-Q —
n &
LD A (8C) A - {BC) o Wi X [PEFEERK TN e e 00 001 010 OA ] 2 7
LD A (DE) A - (DE). o g T hisddX RS o4 00 01y 000 1A 1 2 7
LD A (nn) A —~ (nn) off B XPPaok We (@Y * 00 11 010 3A 3 4 13
i
FAA - :
LD (BC). A (8C) — A e o X & X e e o 000000107 02 1 2 7
LD (DE) A (DE} — A o Sfox e %) Te Ly 00 010 016 12 1 2 7
LD (nn) A tnn) ~ A e « X o X e s e 0D0VOOW ‘32 3 4 13
-0 -
-t -
LD A A=t T R 1: 0 S i W . 1 101 10y ED 2 2 9
0t 010 131 57
LDA R A-R rarll (X NG/ XQIFF ) O RS 11 101 10V ED 2 2 9
¢ 01 01 111 CSF
4Dt A [=A e ¢ X e X o o o 117101 101 €D 2 2 9
01 000 111 47
LDR. A R~A o o Xl o JX \o heTow V10 10y ED 2 2 9

01 001 111 4F

NOTES '« ¢ means any ol Ihe registers A B.C D. EnL
IFF the content ol Ing iniertupt enadie 1p-1100 (1FF 1 1s copred 10 the PIV Hag

Fiag Nowaton o = tiag not allecied O = hag resel t = tag sel X = Hag s uamnown
) = 113G «s alecied accorang 10 1ne resud o! ine ope*a10"



16-Bit Load Group

SOURCE
IMM. | EXT. | ReG.
REGISTER EXT. | ADDR)INDIR.
“{ AF | 8C] DE| HL| sP | ax |y nn | (nn) | sP)
AF ‘ ) Fi
€D
8C 01 « | C1
n ‘I n
n n
. ED
DE | 1 s8 | o1
n n
n A n
21 24
DESTINATION | REGISTER | HL | n n E1
, n n -
\ ED
sp ‘F§ oo | FD | N 78
F$ F9 n ]
n n
(1) oo | o0
x 21 2A | Ev
n n,
n L
FD FO | FD
1y . 21 2a | €1
A 11} n
n n
. €0 | €D E0 | DO | FO
, EXTERNAL | 43 15y |22 173 | 22 | 22
ADDRESS n n ‘n n n n
n n n n n n
PUSH | REGISTER Do | FD
INSTRUCTIONS | IND. (SPy| F5 | C5 | DS [ ES E5 | €s

NOTE: Tho‘Pulh & Pop Instructions adjust the SP atter every eascution.



16-Bit Load Group

Symbolic Flags "pcody No.of No.ol M No.ol T .
Mnemonic Opetation s 2 H PV N C 72 543 210  Hex Bytes Cyciss Siales Comments
4D 0o nn ad -~ nn * ¢ X e X s » e 00 0ga0 OUI 3 3 w gd Pau
-t - (7] B8C
- - 11} D€
LD IX An X -on * ¢ X & X @+ o 1101130t DD 4 4 4 10 H
00 100 0LV 2% " sp
-n -
-n -~
LD I¥ nn IY - nn e & X e X & o e 11110 907 FDO 4 4 14
00 160 001 21
- -
. -— 0 -
LD HL. (nn) H ~ (nn+ 1) e & X & X o o = 00 101 010 2A 3 H) 16
' L - inn) - -
R - - . .
L0 ca (nn) OOy — (na+ 1) e ¢ X o X o o o 11 101 W1 €D ] 6 20
agy - (nn) . 01 adt 01t
-— ) -
3 ]
LD X tnn} - Xy ~ (A + 1) * e X e X e s » 11 011 10V [v]2] 4 6 20
X, = (nn) 00 101 010 2A
-
-
LO tY (nn) 1Y)y — (nn+1) ¢ ¢ X o X e o » N1 FD 4 6 20
1Yy « (nn) 00 101 010 2A
- -
- -
LO (nn) ML tnn+ 1) = H ¢+ X e X o & e 00100010 22 3 $ 16
nn) ~ L -0 -
- -
LD (nhn). od i+ 1) — adyy ¢ s (X e X eile e 11100 10y ED 4 [ 20
(nn) ~ dag 01 dg0 011
- ) -
. . ol 7 .
LD (nnj, IX (nn+1) ~ Xy e o X & X e e o 11011101 DD 4 6 20
(on) — 1X( 00 100 010 22 ’
-— ) - -
-— ) -
LO(an) I¥Y * (an+1) ~ IYH e o X * X o a o 11 t1) 108 FD. 4 6 20
an} — 1YL 00 100 010 22
= " N
i’ v
LD SP HL SP ~ HL e Lo £XI % QK 1o leTTon 11 111 001 F9 1 1 6
LD SP. X SP —- X e s X o X » e @ M o0raIcy DD 2 2 10
1ot 001 F9
LO SP. 1Y SP — 1Y * s X e X e e o 111100 FD 2 2 10
B 11 111 001 F9 Q___Pau
PUSH aq (SP~2) ~ qq o ¢ X o X s s s 11 qq0 101 1 3 " 00
(SP~1) - qay 01 DE
SP - SP -2 10 HL
PUSH IX (SP -2} - IX * o X o X o o o 1 010y DD 2 4 15 1" AF
(SP = 1) = Xy 11 100 10y €5
SP - SP -2
PUSH IY (SP-2) ~ Ivg ¢ o X ® X e o o M 1Mty FD 2 ] 15
(SP-1) - Yy 11900 101 €5
SP ~ SP -2 / :
POP qq Qay - (SP + 1} e« e X ®» X ~ Yl 11 Qq0 001 1 3 10
Qq, - (5P)
SP'~ SP 42 T
POP IX Xy — (SP+ 1) » e X e X s e 1Moti1or po 2 L] ]
XL — (5P) 11100 00t Ev
SP - SP +2
POP IY Yy - (SP+ 1y ¢ ¢ X & X e e o 11t 101 FO 2 4 14
Yy~ (SP) 11100 00% €1
SP - SP +2
ROTLS 39 o a1ty OF ihe 1egisier paas B DE HL SP '

QQ S anv Of ine regisier paus AF 8C DE HL

PAIRR .Pmm,t:m: 10 NGN 01087 ANO IOW OITE! SIGNL DILS D! INE 1ESILI Dan 1ESOLCInen

eg BCL = C AFy = A
* 2 Bag nolafiecied O = hag reset 1 = hHag sel X 3

Fug Notaton
t = UAG 5 2TECIET ICCOIDING 10 (Ne 1eSull O Ihe 0perator

14 5 wmrowr

LT 4



Exchange. Block Transter, and Search Groups

Exchange Group

4 '

. IMPLIED ADDRESSING
AF'| BCLOE & HL' [ HL | X | 1¥
AF | 08
BC,
meuep | DF (1)
HL
DE E8
* | REGISTER |(SP) €3 | bO{ FD
INDIRECT . £1] €3

Block Transfer Group

 SOURCE
REG.
INDIR.
My |
ED 'LDI'—Load (DE) ~ (HL)
A0 inc HL & DE, Dec BC
ED ‘LDIR’—Load (DE) ~ (HL)
AEG BO Inc HL & DE, Dec BC, Repeat Until BC =0 . .
DESTINATION - | (0B) . )
INDIR €D ‘LDD'—Load (DE) — (HL)
AS Dec HL & DE, Dec BC
ED | ‘LDOR'—Load (DE) — (HL)
L1 Dec HL & DE, Dec BC, Repeat until BC'=0 r )
3 HL points to source
DE points to destinstion v
8C is dyte counter
N
Block Search Group )
SEARCH
LOCATION
"REG.
INDIR.
(ML) .
ED ‘cel
Al inc HL, Dec BC
ED ‘CPIR'—Inc HL, Dec BC
81 repest until BC =0 o tind match
’ ED ‘CPD'—Dec HL & BC
A
£D ‘CPOR'—Dec HL & 6C
1] Repest until B8C =0 or {ind maich

HL poinis 1o location in memory
lo be pered with tator
contants

BC is byte counter




Exchange. Block Transfer, and Search Groups

Symbolic Flags Opcode No.o! No.of M No.of T
Mnemonic Operation s 2 H PV N 76 543 210 Hex Bytes Cycles States / Commants
tx Dt HL Ot -~ #L e e X e X e oo 110 Ony £8 1 i 4
Ex Al AF Al - A, e e X e X e e 00 00V (00 08 ' ' 4
Eax BC - BC e ¢ X o X o o 11 0% 008 09 1 ' 4 Aegisier Lans ang
Dt - OL aurtiary registes
HL -~ HL bank esChange
EX 5P HL H ~ (SP+ 1) * e X s X e @ 11 100 01t €3 | S 19
L-~1(5A :
EX(SP) IX Xy = (SP+ 1) ¢ & X e X e o 1" on 0 DO 2 6 23
Xy ~ (5P} ’ 1100 0v1 E3
EX ISP). §Y 1Yy = (SP+ 1} e s X o X o 11110t FO 2 6 23
1Y, = (SP) 11 100 0N €3 N
O] .
LD (DE) —~ {HL) e & X 0 X 1 O 11101 101 EO 2 4 16 Load {HL) into
DE ~ OE +1 10 100 000 A0 (DE}. ancrement
HU — HL 41 the poniers ang
BC ~ BC-1 Gectement the
. Dyie counter (BC)
LDIR (DE) ~ (HL) e ¢« X 0 X0 O 11101 101 ED 2 5 ral HeC ¢« 0
DE ~ DE +1 10 110 000 80 2 4 16 HBC =0
HL = HL+
8C - BC-1
Repeat until ,
8C =0
’ ®
LoD (DE) ~ (HL) * ¢« X 0 X ¢t 0 1101 101 ED 2 4 16
DE ~ DE - 10 101 000 A8
HL — HL =1
8C -~ BC~1
LODR (DE) - (HL) « o X 0 X 0 O 11 101 108 ED 2 § 21 [ ]
DE - DE-1 i 10 111 000 =1} 2 4 16 HeC = 0 .
HL -~ HL -1
8C - BC-1
Repeat untd |
BC =0
' @ 0
CPI . A= (HL) 1 trwirst 1, Y 11101 100 €0 2 4 16
HL ~ HL +1 10 100 001 Al
8C -~ BC~1
©) 0]
CPIR A - (HL) Tt X0 D A 11101 10y ED 2 5 21 1 BC ¢ 0ang
A w (HL}
HL — HL+ 1 1Q 110 001 By 2 4 18 HWBC = 0o¢
8C - BC-1 A = (HL)
Repeat untit
A = (Hl)or
BC =0
@ ®
cPD A - (HL} [ S B S B | 1101 100 ED 2 4 16
HL ~ HL -V, 10 101 001 A9
8C - BC-1
@ @
CPDR A - (ML) roLX 1 X 1 110y 101 ED 2 5 4 HBC ¢ Oand
' A v (HL)
HL — HL=1 10 111 001 B 2 4 16 it8C = 0or
8C ~- BC-1 A = (ML)
Repeat unht
A = (HL)or :
BC =0 "

NQILS (LJPV hac 6 U 1t the tesull 0l BC - & = O Ofberwise PV = 1 .
@2 vacs 1 'A = ML otmernse 2 =

.

Flag Notaton e = Hag not attected O = fiag resel. 1 = 1ag set X = Lag s unknown

1 = 13 s allected accoding 10 the resull Of Ing Operalion




8-Bit Arithmetic and Logical Group

SOURCE
REGISTER ADDRESSING REG. | |npExeD |IMMED
: INDIR., :
A [} [ ] € H L (HU) [OX+ (1Y e d) a
00 FD
‘ADD* 87 [ ] 4] ”° 83 M L 13 1) 1] [ 1) cé
d d n .
. oD FD
ADD w CARRY ‘ADC* SF [1] [ 1] SA 1 sC | 80 (13 [13 (13 CE
d [ "
[+]2 FO
SUBTRACT 'sus’ 1 24 90 ] 92 9 94 L 1] o 98 96 be
é [} n
[2]] FD
SUB w CARRY *SBC' oF 08 9 A o8 [ 20 F13 113 |13 DE
d d n
oD FO
‘AND' AT A0 Al A2 Al A4 AS A6 A6 AS E6
[ d n
oD fD
‘XOR* AF A3 A AA AB AC AD AE AE AE EE
d d n
. ) oo | FO
‘OR’ B? 80 81 B2 B3 B4 85 Bs Bs 1] Fs
d (. ¢ n
A v 0D FD
COMPARE ‘CP’ 8F | 1] (1] BA |1 ] ac 80 BE BE [ 13 FE
p d d n
o]+ FO
INCREMENT "INC' 3 o4 oc 14 1c 2¢ 2C M 3 M
d d
* . 2]} FD
DECREMENT ‘DEC’ 3 05 (1] 15 10 25 20 kY 38 F 13
d d
Symbolic Flags ' Opcode No.of No.ot M No.ol T
] b Op ) $ Z H PV N C 76 543 210  Hex Bytes Cycles Siatss Comments
ADD A1 A—A+r t 1 X 1 X V.0 10009 ¢ 1 1 4 [ Reg
ADD A.n A-A+n v o1 oX 1 X voO0 1 11j000ji10 2 2 7 000 B
- n ~- t 00y C
010 D
ADD A, (HL) A —A + (HU) 11 x ox v oo 1 wopgie 1 2 7 o1 €
ADD A, (IX+d) A~ A+ (IX+0) 1 1 X 1 X ¥V 0 1 10 0 o]} 3 5 19 100 H
10 110 100 L
- a = M A
ADDA . (IY+d) A—- A« (1Y +'0) t 1 X 1 X vV 0 A RR AR ARI+1] fD 3 E) 19
10000} 110
- g -
ADCA.s A~ A+5+CY b X 1 X Vo0 [001] s anyolrn,
suB's A-A-s 1L X X Vo l039] (HL). (X + ),
. 4 (iY + 0) as shown
SBCA.$ A~ A-5-CY ProX o1 X Vo 011] . tor ADD mShuenon
ANO s A-A s I 1 X 1 X P O O [100] The indicated bits
ORs A-A s 1 1 X 0 X P 0 O m replace the
XOR's A-Aes V1 X 0 X P D O j101] the ADD sel avove
CPs A-s R R T 2 111
INC 1 t—c 41 1 1 X 1 x v o + 00 ¢ [roo 1 1 . .
INC (HL) (HL) = (ML) + 1 1 X 1 X ¥V 0 s 00 10[100 1 3 1
INC (iX + d) (IX+d) - t t X 1 X vV 0 . 11 0N 0 0o 3 [ 23
{IX+d)+ 1 00 110
. : - o =~ 0 3 6 sy MU of 1, {HL).
INCUY+0)  (IY40) ~ P X 1 X Vo0 s 1o 3 xedLaveq
(¥ +dr+ 9 00 “0 as shown for' INC
- g = . DEC same lormat
DEC m mem=1 VLX 1L oXx Vo1 e s ond slates g5 INC
Replace [100] with -
. . " opcode
NOTES  The V symbot s the PIV Thay Comutis mdu ahis Shal e PV tlag comans ihe overliow O the resull Of Ihe OpeIalon Simiatly ine P symbDOl O tler Puiithy
V w 1 means overtiow, V 'z O iraar, 1t verliow PPz ) awans panty o Ine 1. 3ull 1 even P = 0 maans panty of ihe tesutt 13 00a
Fuag Nolalon ¢ x llag not atlecied, U = fisgieset 1 = Hag sel X = lisg s unknown, '

I = Hag 15 allecied acCOiOug 10 the ietull Of the OpEIaION




General-Purposé Arithmetic and CPU Control Groups .

I

_General-Purpose Arithmetic

*

Decimal Adjust Acc, "DAA’ 27

Complement Acc, "CPL’ 2fF

Negate Acc, 'NEG' ED

(2's complement) 44

Complement Carry Fiag, ‘CCF* Jl; .
Set Casry Flag, 'SCF* . 7 . -

Miscellaneous CPU Control

‘NOP’ 00
*HALT 76
) DISABLE INT *(O) F3
ENABLE INT "(El)' B i
SET INT MODE 0 )
‘M0 E“ 8030A MODE
SET INY MODE 1 ED RESTART TO LOCATION 0038y
Mt 56
. INDIRECT CALL USING REGISTER
AN i SN 1 AND § BITS FROM INTERRUPTING
: y DEVICE AS A POINTER.»
Symbolic Flags Opcode No.of No.ot M No.of ¥ '
Mnemonic Operalion s 2z H PV N C 76 543 210 Hex Bytes Cycies States Comments
DAA Converls acc content 1 1 X Tt X P e 1 00100 11t 27 1 1 4 Decimal agjust
nlo packed BCD asccumulalos
iollowing add of
subtiact with
packed
BCD operanas o .
cPL A~ A e o X 1 X e .1 e 00101301 2F 1 1 4 Compiement
accumuiator
tone $
’ compiement)
NEG A-0-A Poae X o XV o 0o €0 2 2 8 NeQale #cC (w0 s
o 01 00U 100 44 ‘ compiementi
CCF Cy - Cy e e« X X X e 0 1, 00 NI I 3 4 Compiement Cauy
. ag
SCF CY -1 e o X 0 X s 0 1 000N 37 1 } a Set cany flag R
NOP No operatior e e X e X e e » 00000000 00 ' 1 4
HALT CPU haned e & X e X o ¢ = 01110110 76 1 1 E}
DI« IFF - 0 e o X e X e e e 111001t F3 ' <
Ei e IFF — 1 e o X ¢ X o o ¢ nANIOW FB 1 ) <
MO Sel mtertupt e e X e X o o e 11101100 ED > N [
moce 0 0% 000 110 46
M1 Set niterrupl e« o X e X e ¢ e 11011301 EO 2 2 8
mode 1 01 W0 110 56
™M 2 Sel nieriup - .« X » X . . . 1 W0y WO ED 2 -2 8 .
mode 2 01 011 110 SE
NOTLS 1 OiCdles Ing aiteiudl enade 1o 1o
CY wiGn ates ¢ « Ny 160 HOP . .
@ MO APS IIPTILQL 418 Ol 84 10 Al Miw ¢ O £ O [+]] ¢
F1ag Notaton o n lag not atlecles 0 = tag reset 1 = Mag sel %72 Lag s unanown
1 = trag +s aHeCIed aCCOI0Ng 10 Ing 1etull of Ine operafion
)
.
oy
e
P
S
' B
v - e e . ,‘,.,..,9,““?‘_#,_;' s "‘;‘;K‘- ,
S
. (¥ Yo'l
‘{‘;, ;“ rt’,’i\h
:;,; I " I¥
L T



16-Bit Arithmetic Group

SOURCE

.1+ DE HL SP [} ) ¢
HL | o0 | 10 | 20 | 39 ’
[} [+ D] DD [*]] [+[]
‘ADD" 0 | 19 w |
w FD FD FD Fo
] 10 3 29
DESTINATION | ADD WITH CARRY AND HL ED ED ED ED
SET FLAGS *ADC’ 4A 5A 6A TA
SUS WITH CARRY AND HL ED ED ED EO
SEY FLAGS 'SBC’ 42 $§2 62 72
00 FD
INCREMENT ‘INC' o3 | 13 | 23 | a3 | 20 | 23
Do | FD
DECREMENTY ‘DEC™ ot | 1z |38 | 28 | 28
Symbolic Flags Opcode No.ol No.ol M No.of T
M b Op k s Z H PV N C 76 543 210  Hex Byles Cycles States Comments
ADD HL,s8  HL — HL+8s e o X X X o 00 ss1 001 1 37 n 85 n?
ADC HL, 53 HL—-HL+8s4CY ¢ 1 X X X .V 1 100 100 EO 2 4 15 0y DE
01 ss1 010 10 HL
’ . 11 SP
SBC HL, 53 HL-MHML-3ss-Cy 1 3§ X X X .V ! 11 101 10 ED 2 4 15
01 530 010
ADDIX,pp ' X = X'+ pp ¢ o X X X o ' 11 011 101 oD 2 4 15 g H?.
01 ppl 001
01 DE
10 IX
N . 11 5P
ADD IY, 1t Y=Y +0u o g X | X X 8 [ 1111 0 FD 2 4 15 (L
00 1 001
01 DE
10 1Y
) 11 sp
INC 53 85— 38 + 1 e o X ¢ X o * 00 ss0 011 1 1 (]
INC IX X=X+ 1 o o X o X e s . MO0 01 DD 2 2 10
. 00 100 O11 23
INC IY Y =Y + 1 e e X o X o . 11 111 10 FO 2 2 10,
00 100 011 23
DEC 58 88 — ss—1 s s X & X o ] 00 sst 011 1 1 6
DEC X X = IX=1 s o X o X o . 1 0N 1; oD 2 2 10
S 00 101 011 28
DEC 1Y Y = 1I¥=-1 *® e X e X o . 11 11y 0 FO 2 2 10
00 101 Ov1 28

NOTES  $5 & any ol ine segrster paws BC. DE. ML SP
pp 13 any ol the 1egister paus BC. DE. IX SP
1 5 any of Ine reuster paus BC. DE. IY SP

fiag Nolavon

* = fag not 3tlecied. 0 = flag resel. 1 = fag sel. X = f1aQ iS UNKNOWN.
| = Nag 15 allecied 3CCOONg 10 the resull Of the operdtion

.
Wt



" Jump Group

CONOITION
UN NON NON [PARITY [PARITY SIGN | SIGN REG
COND {CARRY [CARRY| ZERO | ZERO | EVEN | ODD NEG POS 8,0
c3 DA D2 CA c2 EA €2 FA F2
JUMP “JP’ L’:?::;?gf‘ nn n n n n n n n n n
n n. n n n n n n n
i 18 8 10 28 20
JUMP *JP RELATIVE  loc 4 o[ 0-2 |[0-2 |0-2 {0-2 |0-2
JUMP “4P° My | Ee ’
g REGISTER
JUMP IR INDIRECT %) gl’)
T {Y) FD
JUMP JP £9
OECREMENT 8,
JUMP IF NON RELATIVE PC-e m;
ZERO 'DINZ’ .-
Symbalic Flags Opcode No.of No.ol M No.oft T
M k Operati s 2 H PV N C 76 543 210 Hex Bytes Cycies Stales Comments
JPon £C ~ nn e o X e X ® e e 11000013 C3 3 3 10 o
-n -
- N -

JP cc. nn il condtion cc 1 LI T SREYIE MO O . 11 cc 00 3 3 10 cc Condition
true PC ~ nn, - n - 000 NZ non-zeio
otherwise - n - 001 2 zer0
conlinue ‘ 010 NC non-catry,

011 C cany

100 PO panty ogd

101 PE panty even

110 P sgn posidwe
. 111 M sgn

negauve

JRe PC ~ PC+e * s X s X 8 o @ 00 011 000 18 2 3 12

=2 -

JRC. e #C =0, o & X o X s s o 00 11y 200 38 2 2 7 i1 condition not met
continue L P
e =1, 2 3 12 it conaimion 1$ met
PC~PCte

JRANC e e =1, e & X & X o o @ 00 110 000 30 2 2 ? 1t conghison not met
continue - e-2 - s
HC =0, 2 3 12 it conaon 15 met
PC—-PC+e

JPZ e nz.=0 e o X o X e o o 00 101 000 8 2 2 7 It conciteon not met
conlinue Liel-7 L
HZ =1, 2 3 12 It condibion 1S mel
PC~-PCre

JANZ e "z =1, e e X e X e o @ 00 100 000 20 2 2 7 It condinon nol met
continue - e=2 -

HZ =0, 2 3 12 i1 condhtion 1s met
PC-PC+e .
JP (HL) PC — HL e o X o X o o o 11 101 0O €9 1 1 4
JP (1X) PC - IX s o X o X o o o 11 011 10 [8]0] 2 2 8
11 10V 00V €9
JP (v} PC - IY * o X ¢ X o e o 1"y FD 2 4 8
11 10v 001 £9

DJUNZ. @ 8~B-1 e e X ¢ X o o » 00 010 000 10 2 2 8 e = 0
e = 0, - 8-2 -~
continue
tB w0 2 3 13 it =0
PC'~ PCte

NOTES ¢ 14dresents 1he €31ENSION v Ine 1elaing 3COIESSING Moae !
€ 3 » $gned twQ 3 COMPIgMen] NuMDe! i INE 1ange < = 126 129 >
€= 2 » ihe 0PCOTE ProvIOes an ellecive adaress al pC + ¢ as PC 13 ncremented

DY 2 Dot 10 Ine 200:i0n of ¢

flag Notaton * = Uag Aot allected O = flag resel 1 s lag set X = hag s unknown
1oz 14 15 JECIP0 4LCOIING 10 the 1rauit O the oDe1a1On

e e



Rotate and Shift Group

SOURCE AND DESTINATION

A B ¢ [} € H 1 (ML [(1X+d)| (1Y +q) A
0D FO
‘ALc' | ce (1) ce ce cs cB ce ce cB cs RLCA" | o7
o7 00 01 02 03 04 05 06 d d
06 b6
bo FO
. ‘RRC' | c8 cB cs ca cs cn ca cs cs cB ‘RRCA' | OF
oF o8 09 0A 08 oc oD 0E d d
0E (3
o0 FD
‘RL’ cs cs cs cs cB cs ce cB cs cB ‘RLA* | 17
” 10 1 12 13 14 15 16 d. d
18 16
oD Fo
‘AR’ cB 8, cs '| cs ce ce cs cB ca ce ‘RRA" | 1F
TYPE 1F 1 19 1A 18 1c 10 1E .d d
OFf 1€ 1E
"°"g: . 00 o
sLa’ | cs ca ce cs ca cB ce cs cs cs
SHIFT 27 20 2 22 23 24 25 26 d d
2 26
/ oo FD
‘SRA' | CB cs cs ce ce cB cs cB cs cs
2F 28 29 2A 28 2C. 20 2€ d d
- 2€ 26 }
. DD FD
‘SAL" | cB ca cs ce cB ce ce cB cs cs
IF ™ a9 A 8 ac 3D 3E d ]
3E | 3k
‘ALD’ €D
6F
‘RRD* &0
67
LEFT CIRCULAR
: RIGHT CIRCULAR
Ho—— 1 o
LEFT

o—_—H

==

e L=+
‘e —=H

ACC

ROTATE RIGHT
SHIFT .
LEFT ARITHMETIG

SHIFY
RIGHT ARITHMETIC

SHIFT
RIGHT LOGICAL

ROTAYE DIGIT
LEFT

ROTATE DIGIT

C——C T e

ACC

RIGHT

P



Rotate and Shift Group

Symbolic Flags Opcode ~ No.ol No.ot M No.ot T
Mnemonic Opaeration S 2 H PIV N C 76 543 210 Hex Bytes Cycles States Comments
RALCA [ s ¢ X 0 X s 0O 1 00O 1IN o24 1 1 4 Rorale lell circular
e ;—‘-‘-_g:]--J accumuiator
ALA _{'ﬂ‘c_,J___E":——,Q » ¢ X 0 X ¢ O 1 QOO T 3 1 4 Rotaie left
..x.._. accumulalor
ARCA @_ * + X 0 X e 0 1 00000111 OF 1 ) 4 Rotate nght circulas
@ accumuiator
ARA [—i::—i e o X 0 X ¢ O 1 0001 1 I 1 1 4 ' Rotate nght
(e accumuiator
ALC t 1 X 0 X P O 1 wnomon CB 2 2 8  Rotate iett crrcular
00@ ' N regisier 1.
RLC (HL) 1 ¢+ X 0 x P G 1 1mooton CB 2 4 15« Reg
00[000] 110 000 B
001 [
Acoxsa b E-L7—=237 1+ + x 0 x P 0 & moniot OO 4 6 22 010 D
FLAHLLOX + 0).0Y + a) 11 00% Oy c8 on €
| la/ A 100 H
101 L
1"
00foed] 110 "
RLC (1Y + d) t 3y X 0 X P 0 1 tv11100% FD 4 6 23
11 00V 018 ce
L1\ =
0o{o00] 110 !

Insfruction formal

mm HEl—{=2e} + 1 x 0 x P o
and states are as

e (HUL(IX 4+ d)ALY + O}

B EE

J shown tor RLC s
RAC m -...@ 11 X 0 X P 0 1 To form new
e ¢ (HULIX + OLIY 4 ) opcode replace
o ALCs

i shown code.
mam L= —GEH v x 0 x P oo % | e

ma  (HLYL(IX + dL(Y + d)
SLA.m E)—7=—%}9eo 1+ 1 X 0 X P 0 1

me ¢ (HL)(IX + d)(IY + d}

smam L=} .+ ¢« x 0o x p 0 1

me g (HLL(IX + O){lY + d)
SRL m o{7T—o}—fcr] 1 1. x 0 X P O 1 1
mm ¢ (HLYL{IX + 3){1Y + d)
| mp— . 1}
RLD [r-4]3-9] [-2f3-0} * 1+ X 0 X P O e+ 1110110t ED 2 s 1§ Rotate aigit el ang
A ——J T 01 101 1T 6F 1eh Detn den
{HL) 1he aACCumuialor
(_[__:}-:[_u:l—b_) ang 10canon (HL)
ARD 7-4f3-0 7-4l3-%) 3 0t X 0O X P O e 11101101 ED 8 * W Tne content of the
A (HLi 0t 100 11y 67 uppet halt ot
the accumulator s *
undllecied

NOTES ¢ represents he exiension i Ihe relative a0018s5ing mooe
€ 13 3 Signed 1w 3 COMpiement number i the range < ~126. 129>
€2 1 the 0DCOOE Drowvides an elfective address ol pc + ¢ as PC 15 mcremented by 2 prior 10 the acdition

Flag Noiston “e = fiag nat aected. O = Mag resel, § = Nag set, X = Mag s unknown
| = liag 13 aflecied accordng 10 Ihe result of the operaton

PRV




Bit Manipulation Group

ap—
' REG..
REGISTER ADDRESSING INDEXED
INDIR.
.1} A 8 c D E H L My jxed | aYeq
. o0 FO
o cB cs ce ce cs cB ce cs cdc Cdl
] , 4 “’ a2 4 “ 45 0 a8 48
. 00 £D
. cs cs ce cB cs cs cs cs c: cda
. 4F 48 49 4A 48 ac 40 [13 4E 4E
00 £D
R c8 cs [+ ] cB cs cs cs ce C¢° Cdl
: 57 . 50 51 52 53 54 55 58 58 56
- DD FO
s ca cs ce cs ce ce cs cs cda c‘n
5F 58 59 54 58 5C 5D SE SE SE
TESY ‘BIT 'Y o
. . cs cs ce cB ce cs cs ce cdu cda
67 60 61 62 [x) 64 65 66 66 68 .
00 FD
s cs cs ce ce cs ce ] cB ca %a cdn
6F 88 69 6A 68 sC o0 |- e | o€ 13
() £D ’
. cs cs ce ce cs ce cs cs cdu c‘a
77 0 71 72 n 74 75 . 76 76 10
B DO FD
. cs cB ce ce T8 .c8 ce cs c;a cdn
7F 78 79 7A 78 7C 70 13 TE 13
: 00 FD
g cs cs ce ce ca cs cB cs %n cdn
. e7 80 31 82 83 84 [ [ s -| s
00 FD
3 co cB cs ce ce cs cs8 ce cdu cdu
sF ) 89 8A 88 [ 80 3E SE 8E
. Do [
. 2 ce ce cs cs cs cB ce ce C‘l (.;’l
97 90 91 92 93 [} 95 % 05 9
3 00 FD
) cs ch cs cs cs cs cB cs caa cda
‘ 9F 98 98 9A (1] (1 90 SE []3 9E
RESET 00 FD
BIT ‘RES' : cs cs cB ce cs cs ce ce cdn C‘l
Ar | Ao Al A2 A3 Ad AS A AS AS
DD £D
) cs ce cs ‘| cs cs cs ce ce cds cdn
AF AS A9 AA AB AC AD AE AE AE
DD FD .
. ce ce cs ca cs cs ce cs cdl c‘n
87 80 81 B2 83 B4 85 86 86 Bs
; [T FD
, cB ce ce cs cB ce ‘| cs cs cda cﬂa .
BF B8 B9 BA B8 aC 80 ‘| BE BE BE
Do FD
0 cs |. cs cs - cs ce ce cB cs cdu cs
c? co c1 c2 c3 ca cs | ce cs [<] .
Db FD
\ ce ce ce ce cs ce cs ce c‘a cdu
CF cs [=] CcA (4] cc coD CE CE CE
. oD FD ,
2 ce ca ce [ ce cs ce ce cds cdn
o? Do 01 02 03 D4 05 3 0§ 0s
. DD FD
s ce ce cs cB ce cs cs cs cs C‘l
DF o8 D9 DA 08 oc []¢] DE DE DE
SET BIT DD FO
‘SET ‘ ce ca cs cB cs cB cs | c» cdn Cdl
€7 E0 €1 E2 €3 €4 ES 3] [{] €6
! . [T FD
s ce ca cs cs ca [ cs cs ce Cdl
€F €8 E9 €A €0 EC €0 EE 13 EE
s . gn FD
. ce ce cs ce ] ce cs ce 8 cp
(24 ' FO £1 F2 Fa Fa £s Fé Fe Fé -
D {e
, ce cs | co ce cs ce .| c8 | oo 848 cs e
FF Fa ] FA 1) £C fO FE FE FE Eat .
b IS
womavid



Bit Manipulation Group

S—— .

Symbolic Flags Opcode No.ol No.ot M No.of T
Mnemonic Operstion s 2z H PIV N C 76 543 210 Hex Bytes Cycles States Comments
Bio ¢ 2 - x (¢ ¥ Vv X X 0 e 1 00t Oy c8 2 2 b 1 Fer-e *
. ° ot b B :
811 5 (ML) 2 - (il x 1§ X ' X X 0 o mooyon <8 2 3 12 00t ¢
01 o 10 010 7]
Bl o UX+dy 2 — {X+0p X 1 X 1 X X 0 11 011 10y DD & 5 20 0t 1
11 001 01y CB 100 H
- a - 101 L
01 b N0 " A,
b Bit Tesieq
BIJ o (1Y + Ol Z — (¥ +01p x 1 X 1 X % 0 e maan FO 4 5 20 000 T
11 001 Oy ce 001 1
- g - 010 2
01 b 110 on 3
100 4
101 H
110 6
w 14
SETD ¢ =1 s e X ¢ X e o o oo CB 2 2 8
(o
SET b. (HL) (HL}y — 3 « o X e X = & » 11 001 OV cg 2 4 15
il o 1o ,
SETB. (IX+d) (X+dp~— 1 V & AR S P W 1101y 10y DD 4 6 23
11 001 011 CB
- g =
3 o o
SETDL. (Y +0) (Y+dp s e X & K e e .0 11 111 100 FD 4 6 23
11 001 OV ce
- g -
] o w0
RES b, m mp ~ 0 e « x s %X & s o Do Yo loem new
m = 1. (HL). 0pCoOR teplace
(X + ). [ otseto s
(Y + 0} with Flags
* and (ime $1a1e8 %
SET nsingcilon
NOTES  The notaton My wikhcates bt © (0 1o 7100 lecavon m
Fiag NOTaLON o = lgg not allecied U = tiag reset 1 = hag sel X = f13g s unknowh,

:
bl
I
[
&
H
|
%
i
!
L4
i
?

1 = lag $ atleciec sccoiching 10 Ihe 1esuil ot the opesation

o
i

Wb,




Bit Manipulation Group

flag nol attecied. U = flag reser ¥ = Nag set X = hag s unknown,
liag 15 atleCied accoIcng 10 Ihe tesull of ihe operaton

Fiag Nowsion .

Symbolic Flags Opcode No.ol No.o! M No.ol T
Mnemonic Operation s 2 H PIVN C 76 543 210 Hex Bytes Cycles States Comments
B o 2 -1 X 4 x 1 X X 0 e 1001 01t CB 2 2 [ ' ke
D_ or v ¢t W‘—‘EJ—”
817 p tHL) 2 -~ (Hup: X t X v X X 0 11 001 0N c8 2 3 12 ou C
. . 01 b 110 010 o
BITo tiXxegp Z ~ (IX+0)p X t X 1t X X 0 1 01t 10 oo ) 5 20 on 3
11 00V 011 CB 100 H
-0 - 01 L
01 o W10 mn A
o b__ B4 Tested
Bifo Y +dly 2 ~ (Y 40 X 1 X 1 X X Q [AIRARER{R} FD 4 5 20 000 "]
11 001 O 8 001 1
- 4 - 010 2
¢t b 110 0 3
100 4 .
104 5
110 6
1" 7
SETD ¢ o~ 1 e ¢ X e X s o o 1100V 01y CB 2 2 8
o o .
SET b (HL) (HUlp — 1 * e X e X e o o 11000 CB 2 4 15
i o 1o
SETD.(1X+0) (IX+Q)p ~ 1§ e o X & X e s e 11,011 10t DO 4 .6 23 .
11001 011 C8
- a -
[} o w0
SETOD.(tY+d) (IY+0d)p - 1 e & X s X e s o ARERARIRIo)} FD .4 6 23
11 000 O CB
. 4 Rl N\
. 1] o 110
RESo.m my - 0 5 o @X [SNEXN P v @ To torm new
m = 1, (HL) opcode replace
(1X + di. ot seTo.s
UY+a with Flags
. and bime states 1ot
' SET insiruciion
NOTES  Tne notalion myp inaicates it © (0 10 7) o location m .

P RET e e
il

s -
v

Y

B3



lnpu't'and Output Groups

Input Group

PORY ADORESS

REG
IMMED.[INDIA.
n (]
DB | EO
A n 78
€D
8 40
€0
¢ @
. REGISTER €D
INPUT “IN AoDRESSING | © 0
€0
€ 56
INPUT H ED
DESTINATION 60
\ ED
L 68
“INI'-INPUT & Inc HL., €0
Dec B . A2
INIR'-INP, inc HL, ED gLoCK
‘ Dec B, REPEAT IF B0 | peqisTER Ny 82 104
e INEOT & INDIRECT €D COMMANDS
Dec HL, Dec B AA
‘INDR'-INPUT, Dec HL €0
Dec B, REPEAT IF Bx0 BA
Output Group
SOURCE
REG.
REGISTER N
A 8 Cc D E H L {HL)
meo. | o | O3
ouT .
AeG. | . | €0 | €D | €0 | €0 | ED | €O | €0
wo, | O | 1 Y 4 51 58 61 69
“OUTI-OUTPUT Inc HL REG. | . £D
Decb No. | © A3
"OTIR'-OUTPUT, Inc HL, | REG. | . €0
Dec 8, REPEATIEB+#0 | .IND. | © 83
‘OUTD'-OUTPUT Dec L | REG. | o €0
Dec B . no. | © as
"OTDR'-OUTPUT, Dec HL | REG. | £
Dec &, REPEAT IF B+0 o, | © 88
| —
PORY
DESTINATION
ADDRESS

BLOCK
OuTPUT
COMMANDS



Input and Output Groups |,

Symbolic Flags Opcode No.ot No.o! M Na.of T
Mnemonic Operation s Z H PIV N 76 543 210 .Hex Byfes Cycles Stet C ]
IN A (n) A-in ¢ e X s X e » fwonon 0B 2 3 " N0 Ag ~ A7
-0 - Acc 10 Ag ~ Ayg
IN . {C) t = {C) 1 1 X 1 x P 0 11 101 101 ED 2 3 12 CloAg ~ A7
dr = 110 only the 0y ¢ 000 BioAg - A
f1ags will be altected
®
N (HL) = (C) X t x X x x 1110t 10y ED 2 4 16 CiloAg ~ A7
B-8-1 10 100 010 A2 B10Ag ~ A5
HL = HL + 1 .
INIR {HL} -~ (C) X ¢+ x x X x 1 11 101 101 €0 2 5 F3l CloAg ~ A7
B~B-1 10 110 010 B2 (1t B=0) BloAg ~ A5
HL = HL + 1 2 4 16
Repeat unlil . (tB8=0)
8=0
®
IND (HL) = (C) X 1 X X X X 1 11101 108 ED 2 L) 16 CloAg ~ A7
B-8 -1 10 101 010 AA BloAg ~ A5
HL = HL-1
INDR (ML) — (C) X 1 X X X X 1 101 10% €0 2 5 21 CloAg ~ A7
B~B-1 . 10 111 010 BA (M B=0) B1loAg - Ayg
HL ~ HL =1 2 4 16
Repeat untit me=0
B=0
QUT (n), A ) — A e e X * X s o 11 010 011 03 2 3 n n1oAg -~ Az
S - Acc 1o Ag ~ Ayg
ouT (C). ¢ €)=t o e X o X o 11101 100 ED 2 3 12 CloAg ~ A7
01 'r 001 BloAg - Ax
, ) @
OuTI *{C) = (HL) X 1 X X X X 1 11108 101 ED 2 4 16 CloAg ~ A7
B~B-1 10 100 011 A3 810 Ag ~ A5
HL — HL + 1
OTIR (C) — (HL) X ¢+ X X X x 1 11101 10V ED 2 5 Fil CiloAg ~ A7
8-8-1 10 110 011 B3 (1 B#0) B1oAg ~ A5
HL = HL + 2 4 16
Repeal untit HB=0)
B=0
i ®
ouTD (C) - (HL) X 1 X X X X 1 1101 100 ED 2 4 16 CloAg ~ Ay
8-8-1 10 101 011 AB B10Ag -~ A5
HL — HL=~1 X
OTDR (C) - (HL) Xy 1) 0 XX S 1100 100 ED 2 5 21 CloAg - A7
B-B-1 10 111 011 (HB=0) B1oAg - A5
HL - HL=1 2 4 16
Repeat unti H8=0
8=0

NOTE (D)1t ine sesutl of 8 — 115 zev@ Ine Z t1ag s se1 Otnerwide i (s reset

Ftag Nolalion * = liag not aifecied 0 = fag resel. ) = flag sei. X = g 13 unknown

t = HagQ s atlecied accoromg 10 the sesull ol (ne operanon



Call and Return Groups and Restart

Call and Return Group

CONDITION
UN NON NoN | PaRiTY[PARITY] SiGN | siGN | REG.
‘ ‘[cono.| carav|canav| zero | zero| even| ooo | nea. | pos. | Bxo
co| oc | o4 [cc| cal- ec | ea | rc | Fa
‘CALL’ 2)‘(.1‘55:;?;5 nn n n n n n n ] ] n
n n 'ﬂ n n n n n n
RETURN REGISTER (sP) .
RET" INOIREGT | (spay| S8 | o8 | Do | co [ co| & | 0 | Fe | Fo
" RETURN FAOM REGISTER sp) | Eo
INT ‘RETP INDIRECT | (SP+1)| 40
R EnEnome | méaisten s | Ep
i faces INDIRECT | (sP+1)| 48

Nots: Certaln liags have more than one purpose.
Refer 1o the 280 CPU Technical Manuat for detalls.

Restart Group

oP
COOE

0000y | C7 | *RST O’

0008y | CF | ‘AST &*

0010y | D7 |*AST 16 : ,

0018y | DF |'RST 24’

. CALL ADORESS .
0020y | E7 |'RST 32 .o

v028y | EF |RST a0’

0030n F7 {'RST 48’

0038y | FF |'RST 56

Symbolic Flags Opcode No.of No.of M No.ol T
M } Operati 8 2 ] PN N C 76 543 210 Hex Bytes Cycles States Comments
CALL nn (SP~1) -~ PCy ¢ e X ® X e o = 1100110t CD 3 5 v
(SP~2) — PC| - n - .
PC —~ nn - A -
CALL ¢, nn it condition s & X o X o s o 1t cc 100 3 3 10 It ce 15 fatse
cc s laise - a = 5
conlinue, - 0 - 3 S 77 i ce 1 lue
otherwise.same -as
CALL nn
RET PCL ~ (SP) e o X o X o o o 11 001 001 C9 1 3 10
PCH — (SP+1)
RET cc It congition *» o X 8 X o s o 11 cc 000 1 1 5 i1 cc s talse
cc s lalse
continue, . 1 3 1" i1 cc s tive
otherwise cC Condition
same 3s . 000 NZ non-zeio
RET 001 Z 1000
010 NC non-carry
RET) Return from s s X ¢ X o o & 11 101 10t ED 2 L} 14 on C cany
wnierrupt 01 00t 101 4D 100 PO panty oda
RETN? Return trom e & X e X o o o 11100 10y ED 2 4 14 101 PE panly even
non-maskadle 01 000 101 45 ) 110 P sgn posilive
interrupt . . 111 M sign negatve i
RSTp (SP 1) — PCR e ¢ X e X e s e 331N ) 3 R e
(SP-2) — PC_ 001 08H
PCH - 0 . 010 10M
PCL ~ p o1 184
100 20H
10V 28H
110 30H
111 38H

3

NOTE  "RETN 10308 IFEQ — iFk,

Fiag Notaron * = hag not attecied 0 = tag resel | = flag set X = Nag s unmnown
1 = hag s atiecied accorong 10 Ing ‘esull Ol Ine COLIIDN

Lo m—retrragrene
E -




280 CPU Interrupt Structure

MASKABLE (INT)
MOOE 0

PLACE INSTRUCTION ONTO DATA BUS DURING INTA = Mt « IORQ LIKE 8080A

- MODE 1

RESTART TO 38,, OR 56,, (RST 56}

MODE 2 .

USED BY 280 PERIPHERALS

( -
INTERRUPT e — =
EAVINE | REGISTER #8IT VECTOR
P a———— .~
STARTING CONTENTS FROM ~PERIPHERAL
ADDRESS HIGH ORDER
TABLE
NON MASKABLE (NM1) )
RESTART TO 66, OR 102,
INTERRUPT ENABLE / DISABLE FLIP-FLOPS
ACTION IFFs IFFy
’ )
CPU RESET o o It
ot o 0
€l —
LD A o e IFFy - PARITY FLAG
LDOA.R L IFFy - PARITY FLAG
ACCEPT NMi 0 o
RETN . IFF, o IFF, - IFF,
ACCEPT iNT o o
RET! o e
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NO
KEEP @A ——> C
-
AND A, OF
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A=8 7
NO
BIT 8, A
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JR Z,P281
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DEBOUND
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‘ CALL DIS Zaa ‘

YES JR Z,P202
CALL DIS z@3
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SCANZ

LD A,C l

AND A ,FB
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BIT 4, A
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CAaLL DIS 284 |T
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CALL DIS 20S |T
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CALL DIS 286
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