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Cykle magistrali w mikroprocesorze Z80

-odczyt kodu rozkazu,

-odczyt-zapis pamci,

-odczyt-zapis urgzenia we-wy,

-cykl oddania magistrali,

-cykl przyjecia przerwania maskowalnego,
-cykl przyjecia przerwania niemaskowalnego,

-wyjscie z rozkazu HALT.
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Cykl odczytu | zapisu pameci
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Cykl oddania magistrall
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Cykl przyj ecia przerwania maskowalnego

Last M Cycle of Instruction
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CyKkl przyj ecia przerwania niemaskowalnego
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WYyjscie z rozkazu HALT
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HALT Instruction is repeated during this Memory Cycle




System przerwai mikroprocesora Z80

Z80 posiada dwa w@ia zgtaszania przenfia
NMI - przerwanie niemaskowalne,

INT - przerwanie maskowalne (odmaskowanie rozkazemrtable
Ibterrupt), zamaskowanie rozkazem DI (Disable hoiab).

Przerwanie NMI

Przerwanie jest aktywne opadagym zboczem na wagiu NMI .
Pojawienie sé ujemnego zbocza (przdécie z ,1" na ,0"), powoduje:
-ztozenie na stosie adresu powrotu do programu gtdwnego,

-zatadowanie do PC adresu 0066h (staty adres ahstzgrwania
niemaskowalnego).



Tryby przyj ecia przerwania maskowalnego:

W mikroprocesorze Z8( 3 tryby przyjmowania przerwania
maskowalnego, przggzane rozkazem IMx (Interrupt Mode x-numer
modu).

W architekturze wewgtrzne] mikroprocesora Z80 istnaegiwa
przerzutniki flip-flop odpowiedzialne za aktywaabstugi przerwa
maskowalnych. Nosznazwe odpowiedniolFF1 | IFF2.

IFF1- wtacza | wyhcza obstug przerwa maskowalnych (jest magk
przerwa maskowalnych, po RESET- zerowany),

IFF2 -stanowi tymczasowe miejsce przechowywania stargskma
przerwa (stanu przerzutnika- IFF1 jest przepisywany do [f-pa
RESET IFF1 1 IFF2 s3 zerowane

Gdy pojawi s¢ przerwanieniemaskowalne (wyszy priorytet), stan

maski przerwa IFF1 jest zapamtywany w rejestrze bitowym IFF2.
Zdekodowanie rozkazu powrotu z przerwania niemaskosgo NMI|
(RETN) nowoduie odtworzenie stanu IFF1 na podstarie.



Tryb O- odpowiada reakcji na przerwania mikroprocesora 808&ym
trybie uradzenie przerywage, w cyklu akceptacji przerwania,
umieszcza na magistrali danych dowgpimstrukcg, a mikroproceson]
wykonuje. Dedykowaminstrukcp jest rozkaz restarte ST n (n:0-7).
Instrukcja ta powoduje zienie na stosie adresu powrotu i skok do
procedury obstugi zalay od numeru restartu:

n=0 adres 0000h
n=1 adres 0008h
n=2 adres 0010h
n=3 adres 0018h
n=4 adres 0020h
n=5 adres 0028h
n=6 adres 0030h
n=7 adres 0038h



Tryb 1- w tym trybie mikroprocesor reaguje na przerwaniesprz
wykonanie procedury obstugi od adré¥)88H (po ztaeniu na stosie
Zatem reakcja jest identyczna jak reakcja na praemvniemaskowalne,
w ktorym adresem wywotywanym jest adf#¥66H

Tryb 2- jest najbardziej elastycznym trybem reakcji naepranie. W
tym trybie programista tworzy tabéid 6-bitowych adreséw startowych
dla kazde] procedury obstugi przerwania. Tablica tazenby¢
umieszczona w dowolnym miejscu w pgoni(decyduje o tym zawar§é
rejestru ). Gdy przerwanie zostanie petgj uradzenie zgtaszage
wystawia na magistrali danych 8-mio bitgwnniej znacaca, zawsze
parzyst czcs¢ 16-bitowego wskanika, w celu pobrania z tablicy adresu
startowego obstugi przerwania. W zgku z powyszym tryb 2
dopuszcza tylko 128 rozinialnychzrodet przerwania.



Tryby adresacji w mikroprocesorze Z80

Mikroprocesor Z80 realizuje nagpujgce tryby adresowania:

-natychmiastowy— argument bezgoednio za kodem operacji (LD A,OF
— zataduj do akumulatora liczlOF),

-bezparedni — dwubajtowy adres argumentu znajdugevgipameci
bezpdrednio za kodem operacji (LD A,(700) — zataduj dorakiatora
zawartd¢ komorki pameci o adresie 0700),

-posredni rejestrowy — dwubajtowy adres argumentu znajdugevei
parze rejestrow BC, DE, HL lub SP (LD A,(BC) —zataduoj
akumulatora zawarté komorki pameci o adresie zawartym w parze
rejestrow BC),

-indeksowy- dwubajtowy adres argumentu tworzony jest jako suma
zawartdci jednego z rejestrow indeksowych IX lub 1Y i jednfibavego
przesurgcia w kodzie U2 zapisanego za kodem operacji; ip. L
A,(IX+8) — zataduj do akumulatora zawas¢dkomaorki pameci o adresie
zawartvm w reiestrze IX z.ekszonvm c8:



-wzgledny— tryb wykorzystywany tylko przez rozkaz skoku wairiego
JR — zawart€x rejestru PC jest modyfikowana przez dodanie
jednobajtowego przeswutia w kodzie U2 umieszczonego w paoiiza
kodem operacji skoku;,

-rejestrowy— argument znajdujesw jednym z rejestrow lub w parze
rejestrow (w przypadku argumentu 16-bitowego);ApPD IX,SP —
dodaj do zawartmi rej. IX wartcc¢ re] SP;

-strony zerowej, pojedynczych bitow i implikowany— dotycza mate;
liczby rozkazow stergpych (np. RST 8 — wywotanie podprogramu pod
adresem 8), logicznych-operacje na pojedynczycleibifap. RES 0,A —
skasowanie bitu 0 w akumulatorze) oraz rozkazovktfieych
jednoznacznie okine jest potaenie argumentu (np. DAA — korekcja
dziesttna akumulatora po operacjach arytmetycznych).



Lista rozkazow mikroprocesora Z80



Instrukcje przesytania danych (8-mio bitowych)

LDr,r
Operation: <«
Op Code: LD
Operands: rr
0 1 |- r e r -

Description: The contents of any register r' are loaded to any other register r. r, '
identifies any of the registers A, B, C, D, E, H, or L, assembled as follows
in the object code:

Register r, C
111
000
001
010
011
100
101

cles T States MHz E.T.
4 1.0

Prz&lij zawartc¢ rejestru r’ do rejestru r

Tmo 0w

MC

—_



LD r,n
Operation: r<«n
Op Code: LD

Operands: rn
0| O jw= r = 1|1 |0

I
i} n -
|

Description: The 8-bit integer n 1s loaded to any register r, where r 1dentifies register A,
B, C, D, E, H, or L, assembled as follows in the object code:

Register r
A 111
B 000
C 001
D 010
E 011
H 100
L 101
M Cycles T States 4 MHz E.T.
2 7(4,3) 1.75

Wopisz do re]estru r liczb8-mio bitowy n



LD r, (HL)
Operation: r<« (HL)
Op Code: LD

Operands: . (HL)
0| 1 | r = 1|1 |0

Description: The 8-bit contents of memory location (HL) are loaded to register r,
where r 1dentifies register A, B, C, D, E, H, or L, assembled as follows in
the object code:

Register r
111
000
001
010
011
100
101

cles T States 4 MHz E.T.
7(4,3) 1.75

T MmO 0w

=
O
[ ~

Zataduj do rejestru r zawakiokomorki pamgci o adresie zawartym w
HL



LD r, (IX+d)
Operation: r<« (IX+d)
Op Code: LD

Operands: r, (IX+d)
11|01 1|1]|0|1]|DD

0 1 |-— — 1 1 0

B 'Clj -

Description: The operand (IX+d), (the contents of the Index Register IX summed with
atwo’s complement displacement integer d) 1s loaded to register r, where
r identifies register A, B, C, D, E, H, or L, assembled as follows in the
object code:

Register r
A 111
B 000
C 001
D 010
E 011
H 100
L 101

M Cycles T States 4 MHz E.T.
5 194, 4, 3,5, 3) 2.50

Zataduj do r zawartg komorki o adresie zawartej w |X+ offset d



LD A, (DE)
Operation: A« (DE)
Op Code: LD

Operands: A,(DE)

0 O 0] 1 1 011 0| 1A

Description: The contents of the memory location specified by the register pair DE are
loaded to the Accumulator.

M Cycles T States 4 MHz E.T.
2 74, 3) .75

Condition Bits Affected: None

Zataduj do akumulatora A zawagtokomorki pamgci o adresie
zawartym w parze rejestrow DE



LD (BC), A
Operation: (BC)«< A
Op Code: LD

Operands: (BC)L A
o1 O] O 0 0 0] 1 0| 02

Description: The contents of the Accumulator are loaded to the memory location
specified by the contents of the register pair BC.

M Cycles T States 4 MHz E.T.
2 T4, 3) .75

Zataduj zawart& akumulatora do komorki pagmi o adresie zawartym
w parze rejestrow BC



Instrukcje przesytania danych (16-to bitowych)
LD dd. nn

Operation: dd <« nn
Op Code: LD

Operands: dd.nn
0 0| d | d 0 O (0 1

i n L

< n -

Description: The 2-byte integer nn is loaded to the d4 register pair, where dd defines the
BC, DE, HL, or 5P register pairs, assembled as follows in the object code:

Pair dd
BC a0
DE o1
HL 16
SP 11

The first n operand after the Op Code is the low order byte.

M Cycles T States 4 MHz E.T.
2 10 (4, 3, 3) 2.50

Zapisz do pary rejestrow dd dah6-to bitowg nn



LD IX, nn

Operation: Ix < nn
Op Code: LD

Operands: X, nn
1 110 1 1 110 1 | DD

ol o|1 (0|l Oo|0]0 1]

n

- N

Description: Integer nn is loaded to the Index Register IX. The first n operand after the
Cp Code 1s the low order byte.

M Cycles T States 4 MHz E.T.
4 144, 4,3, 3) 3.50

Zapisz do rejestru indeksowego IX ligzb6-to bitowg nn



LD HL, (nn)

Operation: H <« (nn+1), L « (nn)
Op Code: LD

Operands: HL, (nn)
0 0 1 0 1 0 1 0| 2A

it n -

. n .

Description: The contents of memory address (nn) are loaded to the low order portion of

register pair HL (register L), and the contents of the next highest memory
address (nn+1 ) are loaded to the high order portion of HL {register H). The
first n operand after the Op Code is the low order byte of nn.

M Cycles T States 4 MHz E.T.
3 16 (4, 3, 3,3, 3) 4.00

Zatadowanie zawaro dwéch kolejnych komorek panai spod adresu
nn do pary rejestrow HL



LD dd, (nn)
Operation:  ddh « (nn+1) ddl < (nn)

Op Code: LD

Operands:  dd, (nn)
1 1 1 0 1 1 0 1 | ED

0 1(d | d 1 011 1

. n x

-l n -

Description: The contents of address (nn) are loaded to the low order portion of register
pair dd, and the contents of the next highest memory address (nn+1) are
loaded to the high order portion of dd. Register pair dd defines BC, DE,
HL, or 8P register pairs, assembled as follows in the object code:

Pair dd
BC 0o
DE 01
HL 10
SP 11
The first n operand after the Op Code is the low order byte of (nn).
M Cycles T States 4 MHz E.T.
6 2004,4,3,3, 3, 5) 5.00

Zatadowanie do pary rejestrow dd zawéetdkomorek pangici spod
adresu nn



PUSH qq
Operation:  (5P-2) « qqL. (SP-1) « qqH
Op Code: PUSH

Operands: qq

1 L O T O I I 110 (1

Description: The contents of the register pair qq are pushed to the external memory
LIFO (last-in, first-out) Stack. The Stack Pointer (SP) register pair holds the
| 6-bit address of the current top of the Stack. This instruction first
decrements SP and loads the high order byte of register pair qq to the
memory address specified by the SP. The SP 158 decremented again and
loads the low order byte of qq to the memory location corresponding to this
new address in the SP. The operand qq identifies register pair BC, DE. HL,
or AF, assembled as follows in the object code:

Pair qq
BC a0
DE 01
HL 10
AF 11
M Cycles T States 4 MHz E.T.
3 11(5,3,3) 2.75

Z106z na stosie parrejestrow qg



Operation:
Op Code:
Operands:

POP qq
qqH <« (SP+1), qqL < (5P)

FOP

q4q
1 1Tlalagl 0o 001

Description: The top two bytes of the external memory LIFO (last-in, first-out) Stack

are popped to register pair qq. The Stack Pointer (SP) register pair holds
the 16-bit address of the current top of the Stack. This instruction first
loads to the low order portion of qq, the byte at memory location
corresponding to the contents of SP; then SP 1s incriminated and the
contents of the corresponding adjacent memory location are loaded to the
high order portion of qq and the SP is now incriminated again. The
operand qq identifies register pair BC, DE, HL, or AF, assembled as
follows in the ohject code:

Pair r
BC a0
DE 01
HL 10
AF 11
M Cycles T States 4 MHz E.T.
3 104, 3, 3) 2.50

Sciagnij ze stosu dane do pary rejestrow qq



Instrukcje arytmetyczne 8-mio bitowe
ADD A, r

Operation: A« A+r
Op Code: ADD

Operands: A.r

1 o1l o0 0 (- r -

Description: The contents of register r are added to the contents of the Accumulator, and
the result is stored in the Accumulator. The symbol r identifies the registers
A B, C,D, E, H,or L, assembled as follows in the object code:

Register r

11
()
(]
010
011
1 0
101

M Cycles T States 4 MHz E.T.
| 4 (v

Dodaj do zawartai A zawartd¢ innego rejestru, wynik ungé w A

sl i A e B v e R



ADD A, n
Operation: A<« A+n
Op Code: ADD

Operands: A.n
1 1 0| o0 0 1 1 0 | C&

-l N -

Description: The integer n is added to the contents of the Accumulator, and the results
are stored in the Accumulator.

M Cycles T States 4 MHz E.T.
2 7i(4,3) 1.75

Dodaj do zawartei A liczbe 8-mio bitowg, wynik umies¢ w A



SUB s Register
Operation: A+« A-s
Op Code: SUB

Operands: s

This s operand is any of r, n, (HL), (IX+d), or (IY+d) as defined for the
analogous ADD instruction. These possible Op Code/operand
combinations are assembled as follows in the object code:

SUB T 1 0101 0 |- r -

= Emg o

SUB n 1 110 |1 0| 11| 0]|D6

| n |

SUBMHLY (1| oo |1 ol 1] 1| 0] 06

SUB (IX+d) 1 110 (1 1 1|0 (1|00

11 0f 0] 1 0 111|056

SUB (1Y +d) 1 111 1 1 110 | 1]|FD

11 00| 1 0 111 | 0|96

- d -

Odejmij od zawart€ci A zawartdcé: rejestru, liczb n, zawartéc

000
001
010
011
100
101
111

komorki pame¢ci adresowanej przez HL, IX, IY, wynik w A



SBC A, s Register r

Operation: A« A-s-CY X ()
Op Code: SBC '[: |::'|::' J
Operands: A.s ]:]' |::' l '::|
The s operand 1s any of r, n, (HL), (IX+d), or {(I'Y+d) as defined for the E_ |::| ] |_

analogous ADD instructions. These possible Op Code/operand
combinations are assembled as follows in the object code: H |- I}{l
secar [1| oo 1|1 |etrt= L. [ 0]
SBC AN 1 1 0 1 1 1 1 0 | DE -ﬁL J |. |.

=t n |

SBC A, (HL) 1 o101 1 111 o | 9E

SBC A, (IX+d) 1 110 (1 1 110 |1 |DD

1|o0|o| 11| 1]1]0]|8"E

SBC A, (1Y +d) 1 111 1 1 1|10 | 1|FD

1lo|lo|1]|1]1[1]|0]|9%

B d -

Odejmij od zawart€ci A zawartdcé: rejestru, liczb n, zawartéc
komorki pame¢ci adresowanej przez HL, IX, IY oraz znacznika @nik
w A



AND s Register r

Operation: A« Anas B Qoo
C 001
Op Code: AND

[ 010
Operands: s F 011
The s operand is any of r, n, (HL), (IX+d), or {(1Y+d), as defined for the H 100

analogous ADD instructions. These possible Op Code/operand
combinations are assembled as follows in the object code: L. 101
aNDr [ 1| 01|00 fetria= A 111

ANDn | 1| 1| 1]o]o|1]|1]0]ES

-t n |

AND (HL}) 1 ol 10| 0 11 1 0| AG

AND (IX+d) 1 11 0 | 1 1 1 (0o | 1|0DD

1 [V I I Y I B 11 1 0 | AB

AND (1Y +d) 1 1 1 1 1 110 1|FD

1 [V I I Y I B 11 1 0| AG

- I}I -

Wymnd&z logicznie zawart&® A z zawartécia: rejestru, liczh n,
zawart@dcia komorki pam¢ci adresowanej przez HL, IX, 1Y, wynik w A



OR's Register I

Operation: A« A vs B Q00
Op Code: OR L 001
Operands: s L 010
_ _ E 011

The s operand i1s any of r, n, (HL), (IX+d), or (1Y+d), as defined for the H
analogous ADD instructions. These possible Op Code/operand 100
combinations are assembled as follows in the object code: L 101
oRr | 1|01 ]|1]|0 |e—trtm A 111

ORn | 1| 1| 1|1 |0o]|1]1]|0]|F6

-} n -

ORMHL [ 1| o1 |1 o|1[1]0]e8

OR (IX+d) 1 11 0] 1 1 1 (0|1 |0DD

1lo|l1|1|0o|1]|1]|0]|BSE

OR(Y+d) |1 | 111 [1]1]0]|1]|FD

-} I.%I -

Dodaj logicznie zawartg A z zawartecia: rejestru, liczh n,
zawart@dcia komorki pam¢ci adresowanej przez HL, IX, 1Y, wynik w A



XOR s

Register r

Operation: A« A S5 R 000
Op Code: XOR ’ a0l
Operands: s [ 010
The s operand is any of r, n, (HL), (IX+d), or {(1Y+d), as defined for the E 011
analogous ADD instructions. These possible Op Code/operand H 100
combinations are assembled as follows in the object code: L 101
OR r* 1 o111 1 e [ - A 111

orRn |1 1|1 |1 |o]| 1|1 |0]F6

- n >
OR (HL) 1 011 1 0 1 (1 0 | BE
OR (IX+d) 1l 1|of1]1|1]0o]|1|DD

1{o|1|1]|0o| 1|1 ]|0]|BS6

QR (IY+d) 1 111 1 1 10 |1 |FD

Wykonaj operagi XOR zawartéci A z zawartécia: rejestru, liczh n,
zawart@dcia komorki pam¢ci adresowanej przez HL, IX, 1Y, wynik w A



CPs Register r

Operation: A-s B 0oo
Op Cod CP C ool
ode;

P D 010
Operands: s E 011
The s operand is any of r, n, (HL), (IX+d), or (1Y+d), as defined for the H 100

analogous ADD instructions. These possible Op Code/operand [ 101

combinations are assembled as follows in the object code: A 111

CPr 1 0 1 1 1 |-= r* =

cPn | 1| 1| 1|1 ]| 1]1]1|o0]|FE

-} n -

CPHL | 1o 1|1 [1]1]1]0]EE

CP {1+ 1 1101 1 1 (0|1 |D0D

1 ofl1]1|1|1]1]|0]BE

CP (1Y +d) 1 11 1 1 1 110 |1]|FD

1 ofl1]1|1|1]1]|0]BE

i 'i:j -

Porownaj zawart@ A z zawartecia: rejestru, liczh n, zawartécia
komorki pameci adresowanej przez HL, IX, 1Y, wyniku nie zapisu;



INC r
Operation: r«r+1
Op Code: INC

Operands: r

Description: Register r is incremented and register r identifies any of the registers A, B,
C., D, E, H,or L, assembled as follows in the object code.

Register r

111
000
001

010
011
100
101

cles T States 4 MHz E.T.
4 | .0

Zwiecksz 0 1 zawarke rejestru r

o mgnm e

MC

—



Register r
DEC m oo

001
010
011
100
101
111

Operation: m<« m-1
Op Code: DEC

Operands: m

oD mgnm

The m operand is any of r, (HL), {I1X+d), or (1Y +d), as defined for the
analogous INC instructions. These possible Op Code/operand
combinations are assembled as follows in the object code:

DECTM™ | 0| O |—fr——m=| 1| 0 | 1

DEC (HL) o1 o1 1 0 110 1] 35

DEC {IX+d) 1 11011 1 1|01 DD

DEC {I'Y+d) 1 11 1 1 1 1|0 ([ 1|FD

oot |10 1]0]|1]35

- d -

Zmniejsz o 1 zwarks rejestru r, komorki pamci o adresie zawartym w
HL, o adresie zwartym w IX lub IY z offsetem d



Rozkazy arytmetyczne ogolnego przeznaczenia oraz
sterugce CPU

DAA
Operation:

Op Code: DAA
o] o1 1 0 0 11 1 1| 27

M Cycles T States 4 MHz E.T.
| 4 | .0

Korekcja dziesjtna po dodawaniu | odejmowaniu



Hex Value

Hex Value In In Lower NMumber

C Before [Upper Digit |H Before |Digit Added To (C After
Operation|DAA (bit 7-4) DAA (hit 3-0) Byte DAA

0 -0 0 0-9 (i 0

0 -5 0 A-F i 0

0 0-9 | 0-3 i 0
ADD 0 A-F 0 0-9 G l
ADC 0 9-F 0 A-F B l
INC 0 A-F 1 0-3 als l

1 (-2 ¥ (-9 i |

1 (-2 ¥ A-F B |

1 (-3 1 0-3 66 1
sUB 0 (-9 () 0-9 (i 0
SBC 0 (-5 | 6-F FA 0
DEC 1 I-F 0 0-9 AD l
NEG 1 6-7 | 6-F DA l

Przyktady korekcji dziestne;




CPL
Operation: A« A

Op Code: CPL
0 o1 1 0 1 1 1 1 | €F

Description: The contents of the Accumulator (register A) are inverted (one’s
complement).

M Cycles T States 4 MHz E.T.
l 4 | .00

Zanegowanie zawardoi akumulatora



Operation:
Op Code:

NEG

111|011 |0|1]ED

U O T B 1|0 | 0|44

Description: The contents of the Accumulator are negated (two's complement). This is

Example:

the same as subtracting the contents of the Accumulator from zero. Note
that 80H is left unchanged.

M Cycles T States 4 MHz E.T.
2 84, 4) 2.00

If the contents of the Accumulator are

1 o1 o1 1 oo |0

at execution of MBS the Accumulator contents are

o1 1 [ 1 0 1 o100 {0

Negacja zawartei akumulatora



CCF
Operation: CY <« CY

Op Code: CCF
ofof{ 1| 1|1 1]1]|1]3F

Description: The Carry flag in the F register is inverted.

M Cycles T States 4 MHz E.T.
l 4 .00

Negacja bitu przeniesienia



SCF
Operation: CY « |
Op Code: SCF
0 0 1 1 0 1 1 1 | 37

Description: The Carry flag in the F register is set.

M Cycles T States 4 MHz E.T.
l 4 | .00

Ustawienie bitu przeniesienia



Operation: —
Op Code: NOP

0

0

0

0

0

0

0

0

00

Description: The CPU performs no operation during this machine cvele.

M Cycles

l

T States

4

4 MHz E.T.
1.00

Operacja pusta (No operating) nic nie réb



Rozkazy arytmetyczne 16-to bitowe
ADD HL, ss
Operation: HL « HL +ss

Op Code: ADD

Operands: HL, ss

0 0 g 5 1 0 0 1

Description: The contents of register pair ss (any of register pairs BC, DE, HL, or SP)
are added to the contents of register pair HL and the result 1s stored in HL.
Crperand ss is specified as follows 1n the assembled object code.

Register
Pair SS
BC (N
[E 01
HL 10
SP |1
M Cycles T States 4 MHz E.T.

3 11 (4, 4,3) 2.75
Do zawartéci HL dodaj zawartéci pary rejestrow ss, wynik w HL



ADC HL, ss
Operation: HL « HL +ss+ CY

Op Code: ADC

Operands: HL, ss
1 1 1 0 1 1 0 1 | ED

01 1] s | s 1 011 0

Description: The contents of register pair ss (any of register pairs BC, DE, HL, or SP)
are added with the Carry flag (C flag in the F register) to the contents of
register pair HL, and the result is stored in HL. Operand ss 15 specified as
follows in the assembled object code.

Register
Pair SS
BC a0
DE 01
HL 10
SP 11
M Cycles T States 4 MHz E.T.
4 15 (4. 4.4, 3) 3.75

Do zawartdci HL dodaj zawartgci pary rejestrow ss oraz bitu C, wynik
w HL



SBC HL, ss
Operation: HL « Hl-s55-CY
Op Code: SBC

Operands: HL,ss
1 1 1 0 1 110 1 | ED

Ol 1 |[s | s |0 0]1 0

Description: The contents of the register pair ss (any of register pairs BC, DE, HL, or
SP) and the Carry Flag (C flag in the F register) are subtracted from the
contents of register pair HL, and the result 1= stored in HL. Operand =5 is
specified as follows in the assembled object code.

Register
Pair SS
BC 00
DE 01
HL 10
SP 11
M Cycles T States 4 MHz E.T.
4 1504, 4,4, 3) 3.75

Odejmij od zawartsci HL zawart@¢ pary rejestrow ss oraz bitu C,
wynik w HL



Rozkazy rotacji | przesunieé

RLCA
Operation:
CY |[-— 7 -t 0 |
A
Op Code: RLCA
Operands: —
ol oo |0 |lo| |1 ]| 1]07

Description: The contents of the Accumulator (register A) are rotated left 1-bit position.
The sign bit (bit 7) 1s copied to the Carry flag and also to bit 0. Bit 0 1s the
least-significant bit.

M cycles T States 4 MHz E.T.
1 4 1.00

Przesu zawartd¢ akumulatora A o jeden bit w lewo, najstarszy bit 7
wpisz na bit O oraz na bit przeniesienia C



RLA

Operation:

Op Code: RLA

Operands: —
0 0| 0 1 0 1 1 1|17

Description: The contents of the Accumulator (register A) are rotated left 1-bit position
through the Carry flag. The previous content of the Carry flag 1s copied to
bit 0. Bit 0 is the least-significant bit.

M Cycles T States 4 MHz E.T.
1 4 1.00

Przesu zawartd¢ akumulatora o jeden bit w lewo ,via” bit
przeniesienia C. Najstarszy bit 7 A wpisz do C,rgepisz na
najmtodszy bit 0 A



Rozkazv ustawiania, kasowania | testowania bitow

BIT b, r

Operation: Z <« 1b
Op Code: BIT
Operands: b,r

1 100 1 0

.1

1

0 1 |- 8] o |t

r

-

CB

Description: This instruction tests bit b in register r and sets the Z flag accordingly.
Operands b and r are specified as follows in the assembled object code:

Bit Tested b
0 000
| 001
2 010
3 011
4 100
5 101
6 110
7 111
M Cycles T States
2 2i4.4)

Register r

B 000

C 001

D 010

E 011

H 100

L 101

A 111

4 MHz E.T.
4.50

Whpisanie od znacznika Z zanegowane] wanitbitu o numerze b (0-7)
W rejestrze r



BIT b, (HL)
Operation: 7« (HL)b
Op Code: BIT

Operands: b, (HL)
1 1 0 0 1 0 1 1 | CB

0 1 b 11 1 0

Description: This instruction tests bit b in the memory location specified by the contents
of the HL register pair and sets the Z flag accordingly. Operand b i1s
specified as follows in the assembled object code:

Bit Tested b
0 000
| o0l
2 010
3 011
4 100
5 101
6 110
| 111
M Cycles T States 4 MHz E.T.
3 12(4.4.4:4 3.00

Wopisanie od znacznika Z zanegowane] wamtoitu o numerze b (0-7)
w komorce pangici o adresie zawartym w HL



Rozkazy skokow

Klasyfikacja rozkazow skokow

Skoki bezwarunkowe
(wykonywane zawsze)

Skoki warunkowe
(wykonywane na podstawie
znacznikow)

| ——— |

Skoki bezposrednie (pod
okreslony adres 16-to

bitowy)

Skoki posrednie (wzgledem
aktualnego potozenia PC |
przesuniecia w kodzie U2:

+127, -128 lokacji)

W Z80 wystpuja wszystkie rodzaje skokow




JP nn
Operation: PC <« nn

Op Code: IP

Operands: nn

it n |

e n -

Mote: The first operand in this assembled object code is the low order
byte of a two-byte address.

Description: Operand nn is loaded to register pair PC (Program Counter). The next

instruction is fetched from the location designated by the new contents of
the PC.

M Cycles T States 4 MHz E.T.
3 104, 3, 3) 2.50

Skok bezwarunkowy, bezgpedni pod adres nn



JP G, M
Operation:  IF oo e, FC < m
Op Code:  IP

Operands: oo, nn
1] 1 | j—e| 0| 1| DO

= i |

| i |

The first = opzrand In this assemblsd objsc code |5 the low order byie of o
2-bvie memary sddress.

Description: If conditlon == ks ue, the Instncton oads opsrnd == o reglser pak PC
i Progmm Couniery, and ihe progmm conilnuees wiih the nstnidlon

noremeniesd oz usual and the progrm condnoes wih the nexd ssquenial
nsinxctlon. Condion == 15 programmed as one ofelghi daus thol

cof Esponck: (o condldon Blis In the Flag Reglsier irsglder Fiu Thess lghi
sinus are definad In the nbds beloaw that aleo specifles the oomesponding
== bll fidds In the asszmbled objesd o,

Rabkevant

o Condition Flag
[LE ] MHZ non ero L
Ll Lz L
010 HC mo cmy C
a1l Coarny C
100 PO parlby o P
101 FE parlty even By
1o F slgn posltve g

11 M slgn negat v 5

Skocz pod adres bezygedni nn, j&li warunek cc jest spetniony



JR &
Operation: PO+ PC+e
Op Code: IR
Operands: =

clo|lo |1 1] G| |o]is

= (B =

Description: This Iretruction provides for uncondilonal branching to other sepments of
a progrm. The valuz of the diplcement » 1saddsd ko the Frogram

Cownler (PC and the nexl instnecion s #=iched Prom the oot bon

desigrobed by the new conbenis ofthe PC. This jump bs measured from the
ockiress of the Insruction Op Code and has a mnge of-1 26 to +1 29 byies,

The weembkerauicmatlcally odpsis for the twlce Incremenied BC

M Cryoles T Starbes 4 MHz ET.
] 1Zi4, 3,57 2

Condition Bits Affscted: Mone

Examnple:  Tojump forsand fhve koot lons from address 480, the following assembly
bnguope stalement b wesd on 5e=

The resuling objsctoods and final PC value | showm below:

Location Instruction
450 1.5
4.1 0
4Lz -
4.=3 -
4.5 -
485 = P afler jump

Skocz bezwarunkowo wzglem aktualnego PC o przesgma e (U2)



JRC, &

Qperation: I C =0, contlme
HC=1, B +=FC+&

Op Code: IR

Operands: .
aloli|1|1]a|o|o] =

=il “-.4 i
Clescription: This Instructkon provides for condlibonal branching toother ssgmenisof a

progam dependng on the resulis of @ eston the Cary Flog. 1T the flag b

aqual a1, the vakes of the digplocement = 15 sdded o he Frogrm
Conier PO and thE nexl nsinscion 1= ElcheEd from e ek kon

deslgrobed by the new conlenis ofthe PC. The jump 1s memsured from the

pcdrezs of the Indructbon Op Code and has ammge of - 126 D + 129 yiss,
The msembler auiomatlclly odjsis for the twioe Incrameniss] FC

IT the Mag b exqunl to o 0, the et Indroction sxecuisd |5 ke from the
ot bon fodlowing, thils Indrocton. [T condlton b= mei

M Cyoles T States. 4 MHz E.T.
i 1Z2id, 3, 5} 3
If caredltlon | niok mes:
M Cyoles T States. 4 MHz E.T.
2 Tid, 2 1.75

Skocz jgli bit C=1 pod adres okéwony przez aktualne PC i offset e (U2)



JR NG, &

Operation:  ITC =1, contime
HC=0, BT &= PFC + &

Op Code: IR

Operands: HCe
aloj1|1 S a|lc|o] =

B (S5 -

Description: This Insiruct ion provides for condliional branching boother ssgmenis of o

progm dependng on the resulis of 2 kestonthe Camy Flog. ITihe flag =
el o0, the value of the displocement s b added o the Frogrom Counber
(P and the nexiinstimcion 1 feiched from the locatlon deskxrabed by the
n=w oonikenis ofthe PC. The jump 15 mesesuns] from the address of the
nsinkcion Op Code and hoe 3 rngs of - 126 o -+ 29 byvtes, The assembler
auto e beally odjuss for the b ies Tnc e niksd PC.

IT the Mag Eaqual oo 1, the ped Indrocilon cxecuiesd Iz ke from the
oot bon following this Insrodbon.

IT ihe condibon B mel:

M Cyoles T States 4 MHz E.T.
1 1214, 2, 50 21
IT the condion b= nod meei:
M Cyoles T States 4 MHz E.T.
T Tid. 2 1.75

Skocz jgli bit C=0 pod adres okéwny przez aktualne PC i offset e (U2)



DJNZ, e
Operation: -
Op Code: DINZ

Operands: e

0 0 0 1 0 N 0| 10

-t o2 -

Description: This instruction is similar to the conditional jump instructions except that
a register value is used to determine branching. The B register is
decremented, and if a non zero value remains, the value of the
displacement e 1s added to the Program Counter (PC). The next
instruction 1s fetched from the location designated by the new contents of
the PC. The jump 15 measured from the address of the instruction Cp
Code and has a range of -126 to +129 bytes. The assembler automatically
adjusts for the twice incremented PC.

If the result of decrementing leaves B with a zero value, the next instruction
executed is taken from the location following this instruction.

it B =
M Cycles T States 4 MHz E.T.
3 13(3.3,5) 3.25
IftB=0:
M Cycles T States 4 MHz E.T.
2 B3, 3) 2.00

Zmniejsz zawart& rejestru B ol | wykonaj skok wzglem PC z
offsetem e, j€i nie zero



CALL nn
Operation: (SP-1) « PCH, (SP-2) « PCL, PC « nn
Op Code: CALL

Operands: nn
1| 1|0o|o|l1|[1]|0]|1]|CD

-} n -

e n e

The first of the two n operands in the assembled object code above is the
least-significant byte of a 2-byte memory address.

Wywotanie bezwarunkowe procedury o adresie b&agmim nn



CALL cc, nn
Operation:  [IF cc true: (sp-1) «— PCH
(sp-2) «— PCL, pc+« nn

Op Code: CALL

Operands: cc.nn

1 1 |[w—occl—a=| 1 | O O

- n -

=ai n -

Note: The first of the two n operands in the assembled object code
above is the least-significant byte of the 2-byte memory address.

Wywotanie warunkowe procedury z adresem bémmnim



RET
Operation: pCL « (sp), pCH « (sp+1)

Op Code: RET
1 11 0|0 1 0 0 1 | C9

Description: The byvte at the memory location specified by the contents of the Stack
Pointer (SP) register pair 1s moved to the low order eight bits of the
Program Counter (PC). The 5P is now incremented and the byte at the
memory location specified by the new contents of this instruction 1s fetched
from the memory location specified by the PC. This instruction is normally

used to return to the main line program at the completion of a routine
entered by a CALL instruction.

M Cycles T States 4 MHz E.T.
3 10(4, 3, 3) 2.50

Powrot bezwarunkowy z procedury



RET cc
Operation: If cc true: PCL « (sp), pCH « (sp+1)

Op Code: RET

Operands: cc

11 1 |-= o = O | O] 0

Powrdt warunkowy z procedury

Relevant
cc Condition Flag
000 MNZ non zero Vi
001 £ Zero Vi
010 NC non carry C
011 C carry C
100 PO parity odd PV
101 PE parity even P/
110 P sign positive 5
111 M sign negative 5

Warunki powrotu



Operation:
Op Code:

Description:

RETI

Return from Intermpt

RETI
1 11 1 o] 1 10 1| ED

o100 1 (110 ] 1]40D

This instruction is used at the end of a maskable interrupt service routine to:

*  Restore the contents of the Program Counter (PC) (analogous to the
EET instruction)

*  Signal an 'O device that the interrupt routine 18 completed. The RETI
instruction also facilitates the nesting of interrupts, allowing higher
priority devices to temporarily suspend service of lower priority
service routines. However, this instruction does not enable interrupts
that were disabled when the interrupt routine was entered. Before
doing the RETT instruction, the enable interrupt instruction (EI)
should be executed to allow recognition of interrupts after completion
of the current service routine.

M Cycles T States 4 MHz E.T.
4 4 (4, 4, 3, 3) 3.50

Powrot z przerwania maskowalnego



RETN

Operation:  Return from non maskable interrupt

Op Code: RETN

1 1 11 0 1 110 1] ED

0 1100 0 1 0 1 | 45

Description: This instruction is used at the end of a non-maskable interrupts service

routine to restore the contents of the Program Counter ( PC) (analogous to
the RET instruction). The state of [FF2 is copied back to IFF1 so that

maskable interrupts are enabled immediately following the RETN if they
were enabled before the nonmaskable interrupt.

M Cycles T States 4 MHz E.T.
4 144, 4.3,3) 3.50

Powrot z przerwania nieaskowalnego, powoduje odterie maski
przerwa maskowalnych



Instrukcje wepcia-wyjscia
IN A, (n}
Operation: A« (n)
Op Code: IN

Operands: A, (n)
1 1 0 1 1 0 1 1 DB

== n -

Description: The operand n is placed on the bottom half ( AD through A7) of the address
bus to select the /'O device at one of 256 possible ports. The contents of the
Accumulator also appear on the top half { A8 through Al3) of the address
bus at this time. Then one byte from the selected port is placed on the data
bus and written to the Accumulator {register A) in the CPLI.

M Cycles T States 4 MHz LT.
3 11(4,3,4) 2.75

Odczyt na akumulator danej z gdzenia we-wy 0 adresie n



IN r{(C)
Operation: r« (C)
Op Code: IN

Operands: r,(C)

Description: The contents of register C are placed on the bottom half (A0 through A7) of
the address bus to select the 1/0 device at one of 256 possible ports. The
contents of Register B are placed on the top half ( A8 through Al5) of the
address bus at this time. Then one byte from the selected port is placed on
the data bus and written to register r in the CPU. Register r identifies any of
the CPLU registers shown in the following table, which also indicates the
corresponding 3-bit r field for each. The flags are affected, checking the

input data.
Register r
Flag 110 Undefined Op Code, set the flag

B Q00
C 001
D 010
E 011
H 100
L 141
A 111

M Cycles T States 4 MHz E.T.
3 1214, 4. 4) 3.00

Odczyt do rejestru r danej z gdzenia we-wy o adresie zawartym w
rejestrze C



OuT (n), A
Operation: (n)«< A
Op Code: OuT

Operands: (n). A
1 1 0 1 0 0] 1 1 | D2

- n i

Description: The operand n is placed on the bottom half ( AD through A7) of the address
bus to select the 10 device at one of 256 possible ports. The contents of the
Accumulator (register A) also appear on the top halt { A8 through Al135) of
the address bus at this time. Then the byte contained in the Accumulator is
placed on the data bus and written to the selected peripheral device.

M Cycles T States 4 MHz E.T.
3 1104, 3,4 2.75

Wyslij zawartas¢ akumulatora A do ugdzenia we-wy o adresie n



OUT (C), r
Operation: (C)«r
Op Code: ouT

Operands: (C)r
1 1 1 0 1 1 0 1| ED

01 1 |- r = 0| 01

Description: The contents of register C are placed on the bottom half ( A0 through A7) of
the address bus to select the /O device at one of 256 possible ports. The
contents of Register B are placed on the top half (AS through Al5) of the
address bus at this time. Then the byte contained in register r is placed on
the data bus and written to the selected peripheral device. Register r
identifies any of the CPLU registers shown in the following table, which also
shows the corresponding three-bit r field for each that appears in the
assembled ohject code:

Register r
B 000
[ 0ol
D 010
E 011
H 100
L 101
A 111
M Cycles T States 4 MHz E.T.
3 124, 4, 4) 3.00

WYyslij zawartcs¢ rejestru r do urdzenia we-wy o adresie zawartym w
C



Przestania blokowe w obszarze paraci



LDI
Operation: (DE)« (HL),DE<«DE+ |, HL« HL+ |,BC « BC -1
Op Code: LDI

Operands: (5P), HL
1 1 1 0 1 1 0 1 | ED

1T 0 1 0|0 0|0 ]|0]|AD

Description: A byte of data is transferred from the memory location addressed, by the
contents of the HL register pair to the memory location addressed by the
contents of the DE register pair. Then both these register pairs are
incremented and the BC (Byte Counter) register pair is decremented.

M Cycles T States 4 MHz E.T.
4 16 (4,4, 3, 3) 4.00

Condition Bits Affected:



Operation:
Op Code:
Operands:

Description:

LDIR
(DE)«— (HL), DE«— DE + |, HL« HL + |, BC F«s BC -1

LDIR
B&

1 11 1 0 1 10 |1]|ED

11 0] 1 1 ol o]0 |0 EBO

This 2-byte instruction transfers a byte of data from the memory location
addressed by the contents of the HL register pair to the memory location
addressed by the DE register pair. Both these register pairs are incremented
and the BC (Byte Counter) register pair is decremented. If decrementing
causes the BC to go to zero, the instruction is terminated. If BC is not zero,
the program counter is decremented by two and the instruction is repeated.
Interrupts are recognized and two refresh cycles are executed after each
data transfer. When BC 1s set to zero prior to instruction execution, the
instruction loops through 64 Kbytes.

For BC = (:
M Cycles T States 4 MHz E.T.
5 21¢4.4,3,5.5) 5.25
For BC =
M Cycles T States 4 MHz E.T.

4 164, 4,3, 5) 4.00



