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INSTRUCTIONS TO CANDIDATES

3. Each question carries 20 marks.

4. Show your steps clearly in any calculation.

5. Start the answers for each question on a fresh page.

6. All programming questions refer to the 280 microprocessor.

Question 1
The Program Counter (PC) and the Stack Pointer are l6-bit 280 microprocessor registers.

a) Why are they l6-bit special purpose registers? 14)

b) They are also called Program Control registers. Explain why each of them is a
program control register. l4l

Explain the CPU Bus Control signal BUSREQ operations and functions. t3]

Describe the steps which happen when an intenupt occurs. tsl

State four examples of alternate registers. What is the function of alternate registers?

t4l

c)

d)

e)



A block of memory is moved to another block. The source block stdits at address A000h
ancl ends at addresi A0FFh. The destination block starts at address FF00h and ends at
address FFFFh. Show block diagram of blocks, flowchart and write mnemonics code
which move data from first block to second. [20)

Ouestion 3
Design a Z80 microprocessor program to read the room temperature oI'an ottice. lf the
temperature is 20 degrees Celsius and below, a heater is srvitched on. If the temperature
is 27 degrees and above, a cooling fan is switched on. Else both are switched off. Show
block diagram, flowchart and write the 280 assembly language code. L20l

Question 4
(a) Write an assembly program to read values on port OlH, do the following:

* If it is equal to 028H, set bit 1 of port 02H.
t, If it is equal to 020H, set bit 2 of port 02H.
* If it is equal to 027H, set bits 1 and 2 of port 02H [1 0]

program segment is executing in a microprocessor based system. Draw a table
ifsrofthe membryJoCati<iriF008OffiOOgf,G00S2H:O-O83ff.did!0-O84H.fo-rtach.

step of the program. Assume the locations contain zeros at the start.

The

LD A ,  OFH
L D  ( 0 o 8 o H ) ,  A
L D  r Y ,  0 0 8 0 H
L D  B ,  ( O O 8 O H )

L D  ( I Y + 0 4 H ) ,  B
INC ]Y
L D  ( O O 8 2 H )  ,  I Y
DEC IY
DEC TY
L D  r X , 0 0 8 2 H
rNC IX

LD ( rX )  ,  rY [ 0 ]
Ouestion 5

Design a 280 microprocessor program to search for a given character in block of
memory. If the character is found it should be written to an output port, else the number
00h should be written to the output port. Assume the character is capital letter Z r,vith
ASCII code 5Ah. Assume the blocks of memory starts at address B0FFh and has 500h
characters in memory. Suppose each character is one byte in capacity. Show block
diagram, flowchart and write the assembly code. [20)



DeSign a program to read temperature and light one of three lamps as follows:
o 0 -29: yel low
. 30 - 39: green
o 40 and above: red

Assume the lamps are controlled by bits on an output port and temperature is read from a
digital input porl. Produce a flowchart and write the 280 assembly language. [20]

Question 7
Design a 280 microprocessor program which will fill memory address range FF00H to
FFFFH with values 00H to FFH respectively. Show the block diagrarn, flowchart and the
assembly code solution. l20l

Question 8
a) Explain the difference between jump instruction and a cail instruction.

b) Explain what happens when a RET or RETI instruction is executed.

t4l

t4l

d) Using mnemonics code as an aid tool, explain the Do-While construct. t4]

e) Explain the sequence of events that occur when a NMI occurs. l4l

END OF PAPER



i480 lvlncmonic

LD A,A - -.

LD r'.,B

LD A,C

LT) A,D

.*;.i.;.*.i.".,Machine Code
'  - ' ,  

7 F

78

7g
'1A

LD H,L

LD H,(HL)

LD H,(lX+index)

LD l-{,(lY+index)

LD L,A

LD L,B

LD L ,C

LD L,D

LD L,E

LD L,H

LD L,L

LD L,(HL)

LD L,(lX+index)

LD L,( lY+index)

LD (HL),A

LD (HL),B

,:".H' :.R.:*,:.-.,
H <JC

H < - D

H < - 8 .

H < - H

H < . L

H <- (HL)

H <- (lX+index)

H <- (lY+index)

L < . A

L  < . 8

I .  . : -  C

L < . D

L < - E

L < - H

L < - L

L <- (HL)

L <- (lX+index)

L <- ( lY+indcr)

(HL) <- A

(HL) <- B

LD A,E

LD A,H

LD A,L

LD A,(HL)

LD ,\ ,(BC)

LD A,(DE)

LD A.(rvord)

l-D A,( lX+indcx)

I-t)  A,( lY+indcx)

Ll) z\,1

t_ t )  u ,A

LD ts,B

LD B,C J

t-D B,D

t . D  u . E

I-D I] , I  I

7B

7C

7D

7E

OA
I A

3Aword

DDTEindex

FDTll index

ED57
i 1

40

4 l

42
q 3

44

A < . D

A < - E

A < - H

A < . L

A <- (HL)

A <- (BC)

A <- (DE)

A <- (word)

A <- ( lX+index)

A <- ( lY+index)

A <- Interrupt Page

B < - A

B < - B

B  < - C

B < - D

B < - E

B < . H

60

6 l

62

63

64

65

66

DD66index

FD66index

6F

68

69

6A

6B

6C

6D

6E

DD6Eindex

FD6Eindex

7'7

70

I-D

LD

LD

LD

LD

g-a1gry-.=+-:]-.: LD (HL),D
, ; ; : { L l l c  ,

Ttl.TJ-
(HL) <- E

(HL) <- H

(HL) <- L

( lX+index) <- ,A

(lX+index) <- B

(lX+.indcx) <- C

( lX+indcx) <-  D

( lX+index) <-  E

1lX+index) <- H

( lx+index) <-  L

( lx+indcx) <-  bvtc

( lY+index) <-  A

( lY+indcx) <-  B

( lY+index) <-  C

( lY+indcx) <-  D

( lY+index) <-  E

( lY+indcx) <-  H

( lY+index) <-  L

( lY+indcx) <-  bytc

A <- b)'te

B <- bvtc

C <- b1'te

D <- b1'te

E <- bytc

I-l <- b1'te

L <- byte

(HL) <- b)'tc

(lX+indcx) <- b1'tc

( lY+index) <-  b) ' tc

(BC) <- A

(DE) <-  A

{rvord) <- ,\

I-D B,( lX+index) DD46indcx B <- ( lX+index) lO GL),E
LD B.( lY+index) FD46index B <- ( lY+index) lD GL),H
Lt) Cl,A 4F C <- A LD 111L),L
I. l)  C.B 48 C <- B LD (lX+index),A

LD C,C 49 C <- C , LD (Ix+index),B

LD C,D 44. C <- D LD (tX+index),C

LD C,E 48 C <- E LD (tX+indev),D

l-D C,H 4C C <- H LD (tX+index),g

l-1,) C,L 4D C <- L LD (tX+index),H

LD C,(HL) 4E C <- (HL) LD (tX+index),L

LD C,(lX+index) DD4Eindex C <: ( lx+index) lD ( lx+index),byte
LD C,(lY+index) F}lEindcx C <- ( lY+index) LD (tY+index),A

Lt) l) ,A 57 D <- A LD (ty+index),3

LD D,B 50 D <- B LD (lY+index),C

LD D,C 5l D <- C LD (tY+index),D
I.D D,D 52 D <- D LD (IY+index),E

LD D,E 53 D <- E LD (ty+index),H
l-D D,Fl 54 D <- H LD (tY+indcx),L

LD l),1. 55 D <- L LD (ty+indcx),bytc
l.D D.(HL) 56 D <- (HL) LD A,byte
LD D,(lX+indcx) DD56indcx D <- ( lX+index) lD B.bvrc
l-D D,( lY+indcx) FD56index D <- 1lY+inde x) lO C,byte
LD E,A 5F E <- A LD D,byte
LIJ I : .8 58 E <- B LD E,byte
LI) I : .C 59 E <- C LD H,bytc
LD E,D 5r\ E <- D LD L,bytc
LD E,E 58 E <- E LD (HL),byte

l-D E,H 5C E <- I-t LD (lx+index).byte

LD E.L 5D E <- L LD (tY+inclcx),bytc
I -D I : , (H I - )  5E E < .  (HL)  LD (BC) .A

LD t:.( lx+index) DD5Llindex E <- ( lX+inder) LD (Dll) .A

LI) E.( lY+index) FD5Eindex E <- ( lY+indcx) LD (* 'or4)-A

73

74

75

DDTTindex

DDT0index

DDT l index

DDT2index

DDT3index

DDT4index

DDT5index

DDT6indexbytc

FDTTindex

FDT0indcx

FD7 | indcx

FDT2index

FDT3index

FDT4index

FDT5indcx

FDT6indcxbyte

3Ebyte

06byte

0Ebyte

I 6byte

I Eb1'te

26byte

2Ebytc

36byte

DD36index byte

FD36index byte

02

l z

32u'ord



L D  H l , w o r d ' - z t w b i d

DE <- rvord..

HL <- rvord

SP <- word

lX <- rvord

lY <- word

HL <- (word)

BC <- (word)

DE <- (word)

HL <- (word)

SP <- (word)

IX <- (word)

lY <- (rvord)

(word) <- HL

(rvord) <- BC

(word) <-  DE

(rvord) <- HL

(rvord) <- IX

(word) <- IY

(rvord) <- SP

SP <.  HL

SP  < -  IX

ADC

ADC

A,(lY+index)r' FD8Eindex

A,bytir '' CEbyte

A <- A + (lY+index) tcarry
A<-A+by te+Car ry

LD

LD

LD

SP,rvord

lX,rvord

IY,rvord

3lword

DD2lword

FD2lword

Hl,(word) 2Aword

BC,(rvord) ED4Bword

DE,(rvord) ED5Bword

HL,(u,ord) ED5Bword

SP,(rvord) EDTBword

IX.(word) DD2Aword

IY,(n'ord) FD2Aword

(word).HL 22word
(rvord).BC ED43rvord

(rvord).DE ED53word
(rvord),I-lL ED6Bword
(rvord),lX DD22word

(word),lY DD22word
(rvord),SP EDT3word

Subtrrct Bvte Instrucf ions
280 Mnemonic

SUB A

SUB B 90

suB c 9l
SUB D 92

93

SUB L 95

suB (HL) 96

280 Mnemonic

SBC A

SBC B

SBC C

Machine Code Operntion

A < - A . A

A < . A - B

A < - A - c

A < - A - D

A < - A - E

9 4  A < - A - H

LD

LD

LD

LD

LD

LD

LD

I . D

t,D

LD

LD

L D

LD

l_D

LD SP ,H I -

LD  SP , IX

97

SUB E

SUB H

SUB ( lX+indcx) DD96index A <- A -  ( lX+indcr)

SUB ( lY+index) FD96indcx A <- A -  ( lY+indcx)

SUB byte D6bvtc A < - A - b 1 ' t c

Subtract Bvte lvith Borrow-ln Instructions

Machine Code Operat ion

A < . A . L

A < - A - ( H L )

A < - A - A - C a r r y

A < - A - B - C a r r 1 '

A < - A - C - C a r r y

F9

DDF9

9F

98

99
1r

Bg'ister Exchattee Iffi
7-80 i\'[nenronic Machine Code

EX DE,HL EB

EX (SP),HL E3

EX (SP),IX DDE3

EX (SP),IY FDE3

EX AF,AF' 08

EXX D9

Add Bvte lnstruct ions
Mech ine

Z,80 i \ lnenronic a;u.

r\DD A,A 87

ADD A,B 80

ADD A,C 8 I

ADD A,D 82

ADD A,E 83

^DD A,H 84

N DD A,L  85

ADD A.(FIL) 86

ADD A,(l-x+indcx) DD86indcx

ADD A,(lY+index) FDS6index

ADD A.bytc C6byte

, \dd l lv te rv i th Carrv- ln Instruct ions

Operat ion

HL <.> DE

H <-> (SP+l); L <-> (SP)

IXh <-> (SP+l); IXI <-> (SP)

IYh <-> (SP+l); IYI <-> (SP)

AF <-> AF'

BC/DE/I{L <.> BC'/DE'/HL'

Opcrat ion

A < - A + A

A < - A + B

A < - A + C

A < . A + D

A < . A + E

A < - A + H

A < - A + L

4 a- ,q + (HL)

A < - A + ( l X + i n d c x )

A < - A + ( l Y + i n d e x )

A < - A + b y t e

Opcration

A < - A + A + C a r r y

A < - A + B + C a r r y

A < - A + C + C a r r y

A < - A + D + C a r r y

A < - A + E + C a r r y

A < - A + H + C a r D

Double Bvte Add Instruct ions

280 Mnemonic N{achine Code

ADD HL,8C 09

ADD HL,DE 19

ADD HL,HL 29

ADD HL,SP 39

SBC E

SBC H

SBC L

sBc (HL)
SBC (lX+index)

SBC (lY+index)

SBC byte

ADD IX,BC

ADD IX,DE

ADD IX,IX

ADD IX,SP

ADD IY,BC

ADD IY,DE

ADD IY. IY

ADD IY,SP

9B

9C

9D

9E

DD9Eindex

FD9Eindex .

DEbl'te

A < - A - E - C a r r y

A < - A - I { - C a r r y

A < - A - L - C a r r y

A < - A - ( H L )  - C a r r y

A < - A - ( l X + i n d c x ) - C a r r y

A<-A- ( lY+ index) -Car ry

A < - A - t r y t c - C a r r y

Opera t ion

H L < . H L + B C

H L < - H L + D E

H L < - H L + H L

HL <- I-IL + SP

1 X a - 1 X + B C

I X < - I X + D E

I X < - J X + J X

J X < - I X + S P

I Y < - I Y + B C

I Y < - I Y + D E

I Y < - I Y + T Y

I Y < . I Y + S P

HL <- IJL + BC + Carry

HL <- HL + DE + Cflrry

l lL <-  HL + IJL + Carry

HL <- I-tL + SP + Cnrr)

DDO9

D D I 9

DD29

DD39

FDO9

F D I 9

FD29

F D39

280 i \{nemorric

N DC A,A

ADC A,B

N t)C A.C

r\DC A.D

ADC A,E

At)C A,H

Nlachi ne
Code

8F

88

89

8A

riB

8C

Double Bvte Add With Carrv- In Instr t tc t ions

280 l l lnernonic i \ {achine Codc Operat ion

ADC HL,BC ED4A

ADC HL,DE ED5A

ADC HL,I{L ED6A

ADC HL,SP EDTA



,SBC; ,  .  HL,DE . .

SBC HL,HL

SBC HL,SP

Control Instructions

Z'80 i\'lrrcmonic

DI

EI

I M O

I M I

l M 2

LD I ,A

NOP

HI-T

I N C  A

INC B

INC C

I N C  D

INC E

ED52:
ED62-
ED12

l l{rchirre Code

F3

FB

ED46

ED56

ED5E

ED47

00

/ o

,,.HL,s- Hl. - DE - Carry
-- HL <- HL - HL - Carry

HL <- HL - SP - Carry

Operation

IFF <- O

IFF <. I

Intenupt Page <- A

No Operatioir

NOP;PC <- PC-l

A < - A + l

B < - B + l

C < - C +  I

D < - D + l

E < - E + l

L < . L + I

(HL) <- (HL) + I

zEO
DAA

CPL

SCF

CCF

NEG

Rotrte Instructions
280 Mnemonic

RLCA

RRCA

RLA

RRA

RLD

RRD

RLC A

Rt,C B

RLC C

RLC D

RLC E

RLC II

RLC L

"-.r.,!lq*irp+t.'...

27_ ,_ . . , , .
2 F .
37
3F
ED44

A < - N O T A  .

CF (Carry FIag) <- |

CF (Carry Flag) <- NOT CF

A <- 0-A

Machine Code Operation

07

OF

l 7

I F

ED6F

ED6'7

CBOT

CBOO

CBOI

cB02
CB03
cB04
cB05

lncronent Bvte Instruct ions

280 \ lncrnonic l \ lachine Code Operat ion

3C
04
OC
l 4
l c

5.'.r-J]lc ,-...ttt:=.:.- t=,.-:: '':H1L 
--!:

INC L

INC (HL)

DEC A 3D

DEC B 05

DEC C OD

2C
J T

RLC

RLC

RL

Rt,

RL

RL

RL

RL

RL

RL

RL

Rt-

RRC

RRC

RRC

RRC

RRC

RRC

RRC

RRC

RRC

RRC

RL

KL

RL

Rt,

RI,

RL

RL

RL

RL

RL

(lX+index)

(lY+index)

A

B

D

E
H

L

(HL)

(lX+index)

( lY+ inder )

B

c
D

E

H

L
(HL)

(lX+index)

(lY+index)

B

L

D

E

H

L
(HL)

(lX+iudex)

(lY+index)

DDCBin

FDCBindcxO6

INC (lx+index) DD34indcx ( lx+index) <- ( lX+index) + I

INC (lY+index) FD34index ( lY+index) <- ( lY+index) + I

Decrcment l lvte Instruct io^ns

280 Mnemonic Machine Code Operlt ion

DEC D

L'tsL E

DEC H

DFC L

A < - A -  l

B < - B - l

c < - c - l

D < - D . I

E < - E - l

H < - H - l

L < - L - l
(HL) <- (HL) - l

c B  l 7
C B  I O
CBI  I
cB l2
cB l3
cBr4
CBI 5
CBI 6
DDCBindexl6

FDCB indc r  l 6

CBOF

cB08

cB09

CBOA

CBOB

CBOC

CBOD

CBOE

DDCBindcx0E

FDCBinclcx0E

C B I F

C B  I 8

c B t 9

C B I A

C B I B

C B  I C

C B I D

C B  I E

DDCBindcx  lE

FDCB| ndcx I E

l )

I D

z)

2D

DEC (HL) 35

DEC ( lX+indcx) DDS5iudex ( lX+index) <-  ( lX+index) -  I

DEC ( lY+index) FD3Sindcx ( lY+index) <-  ( lY+index) -  t

Incrcmcnt Rcgister  Pf f i r  Instruct ions

280 N' Incmonic l \ {achiue Code Opelat ion

I N C  B C  0 3  B C < - B C + I

I N C  D E  1 3  D E < - D E + I

I N C  H L  2 3  H L < - H L + I

I N C  S P  3 3  S P < - S P + I

INC IX DD23 tX <. IX + I

INC lY FD23 lY <- IY + I

l ) rcrcrncnt  l {cgister  Pair  Instruct ions

280 Nlncmouic Machine Code Operat ion

D E C  B C  O B  B C < . B C . I

D E C  D E  I B  D E < - D E - I

I )EC HL 28 HL <- I IL -  I

D E C  S P  3 8  S P < . S P - I

DEC IX  DD2B  IX  < -  IX .  I



,F

AND,: A
. ' . / d . r - * , , l s r : ' . . - :  -  r

AND. g :. .

AND C

AND D

AND E

AND H

AND L
AND (HL)

AND (lX+index)

AND (IY+in4.*;

AND byte

XOR A

XOR B

XOR C

XOR D

XOR E

XOR H

XOR L

xoR (HL)

XOR (lX+index)

XOR (lY+index)

A7

AO

A I

A2

43

A4

A5

A6

DDA6|ndex

FDA6index

E6byte

AF

A8

A9

AB

AC

AD
Atr

DDAEindex

FDAEindcx

.,*1;;i:;.JP,. - P,addreSS
: -  J M ' M , a d d r e s s

JP ffiL)

JP (IX)

JP OY)
JR index

JR NZ,indcx

JR Z,index

JR NC,index

JR C,index

DJNZ index

A A N D A*T?n},Nos
. A < - A A N D C

A <..A AND D

A < - A A N D E

A < - A A N D H

A < . A A N D L

A <. A AND (HL)

A <- A AND (rx+index)

A <- A AND (lY+index)

A <- A AND byte

A < - A X O R A

A < - A X O R B

A < - A X O R C

A < - A X O R D

A < . A X O R E

A <- A XOR I.I

A <- AJXOR L

A <- A XOR (HL)

A <- A XOR (lx+index)

A <- A XOR (lY+index)

CALL address CDaddress

CALI- NZ.address C4address

CALLZ,address CCaddress

CALL NC,address D4address

CALLC,address DCaddress

CALL PO,address E4address

CALL PE,address ECaddress

CALL P,address F4address

CALL M,address FCaddress

F2address;jl-i,lfP, PC <- address .. .,; -.,, .
FAaddress If M, PC <- address

E9 PC <. HI-

DDE9 PC <. IX

FDE9 PC <. IY

lSindex PC <- PC + index

2Oindex IfNZ, PC <- PC+ index

2Sindex l fZ,PC <- PC + index

30indcx IfNC, PC <- PC + index

3Sindex IfC. PC <- PC + index

l0indcx B <- B - l :  whi le B > 0. PC <- PC + inrler
(SP- l )  <-  PCh;(SP-2) <-  PCI:  SP <- SP -

2;PC <- address

l f  NZ. C.A[- l  address

If Z, CALL address

lf NC, CALL address

If C, CALL address

lf PO, CALL address

l f  PE, CALL address

If P, CALL address

I lM, CALL address

O R B B O

O R C B I

O R D 8 2

O R E 8 3

O R H 8 4

O R L 8 5

oR (HL) 86

OR (IX+index) DDB6index

OR (lY+index) FDB6index

OR byte F6byte

C P A B F

C P B B S

CP C I]9

C P D B A

C'P E BB

C P H B C

C P L B D

CP (HL) BE

CP (lX+index) DDBEindcx
CP (lY+index) FDBEindcx

CP l)yte FEbyte

CPI  EDAI

CPIR EDB I

CPD EDA9

CPDIT EDB9

A <- A XOR byte .RE:

A < - A O R B

A < - A O R C

A < - A O R D

A < - A O R E

A < - A O R H

A < . A O R L

A <- A OR (HL)

A <- A OR (lX+;n6"*;

A <- A OR (IY+index)

A <- A OR byte

A - A .

A - B

A - C

A - D

A - E

A - H

A . L

A - (HL)

A - (IX+index)

A - ( lY+index)

A - bytc

A - (HL);HL <- HL+l;BC <- BC-l
A - (HL);HL <- HL+t;BC <- BC-l

A - (HL);HL <- l- lL- l ;BC <- BC-i

A - (HL);HL <- HL-l;BC <- BC-l

C9 PCI <- (SP);PCh <- (SP+l );  SP <- (SP+2)

eo:r- :=r:..:r-- Jf Nz;. RET-"::= :::: r r,r r r : : -: : r -.. -; :-_:_

C8

DO

D8

EO

E8

FO

F8

ED4D

ED45

C7

UT

D-l

DF

E I

EF

F'7

FF

RET Z

RET NC

RET C

RET PO

RET PE

RET P

RET M

RETI

RETN

RST O

RST 8

RST IOH

R S T  I 8 H

RST 2OH

RST 28H

RST 3OI-I

RST 38H

PUSH BC C5

PUSH DE D5

PUSH HL E5

PL'SI.I  r \F F5

PUSH IX DDEs

PUSH IY FDE5

POP BC CI

POP DE DI

POP HL EI

POP AF FI

POP IX DDEI

POP IY FDE I

If  Z, RET

I fNC I IFT

If C, RE'I

If PO, RET

If PE, RET

If P, RET

If M, RET

Retum fronr Interrupt

IFFI <- IFF2;RETI

CALL O

CALL 8

CALL IOH

C A L L  I S I I

CALL 2OH

C,ALL 28H

CALL 3OH

CALL 38H

Stack Operat ion Instruct ions

280 Mnemonic Machine Code Opcrat ion

l l ran ch Con t ro l / l ' rogra nr  Coun ter  Load Instrr rct ions

.  Mach ine
Zt lo \ lncrnonic 

. ; ; ;  
-  

Operat ion

.lP address C3address PC <- address

.lP NZ,address C2address lf NZ, PC <- address

.lP Z,address CAaddress lf Z. PC <- address

.lP NC.addrcss D2address If n'C. PC <- address

(SP-2) <-  C:  (SP- l )  <-  B:  SP <- SP -  2

(SP-2) <-  E:  (SP- l )  <-  D;  SP <- SP -  2

(SP-l )  <-  L;  (SP. l )  <-  IJ ;  SP <- SP -  2

( S l ' - : ) ' - .  F l a g s .  / S I ) - l ' - .  \  \ f '  s l '  ,  l

(SP-2) <-  tXl ;  (SP- l )  <-  lXh:  Sl ' �  <-  SI)  -  2

(S l ' � - 2 )  < -  IY I : (SP- l )  < -  IYh ;  SP  < -  S l )  -  2

B <- (SP+l) ;  C <- (SP);  Sl)  <-  SP + 2

D <- (SP+l) ;  E <- (SP);  SP <- SP + 2

Fl  <-  (SP+l) ;  L <-  (SP);  SP <- SP + 2

A <- (SP+ I  ) ;  F lags <- (SP);  SP <- SP + 2

IXh <- (SP+l) ;  IXI  <-  (SP):  SP <- (SP+l)

IYh <- (SP+l) ;  IYI  <-  (SP) l  SP <= (SP+2)



IN
IN

IN

IN

IN

IN

I N

l N r

I N I R

lNt )

I N D R

OUT

OUT

ot.tT

OIJT

ot .T

OI.JT

OLiT

OUT

OUI-I

A,(C),t...
B'(cl,
c(c)
D.(C)

E,(C)

H.(c)

L,(C)

_ ED78
ED4O

ED48

ED5O

ED58

ED6O

ED68

EDA2

EDB2

EDAA

EDBA

(bytc).A Di20
(c).A ED19
(c),8 ED4 r
(c),c ED49
(c),D ED5 t
(c),E EDs9
(c),r]  ED6l

(c),1 ED69

EDAS

A -<: [Cl-;-;:.,.,-
B < - [ C ]  - -

c <- [c]
D <- [C]
E <- [C]
H <- [C]
L <- [C]
(HL) <- [C];B <- B-l;HL <- HL+l
(HL) <- [C];B <- B-l  :HL <- HL+ I ;
Repeat rvhile B>0
(HL) <- [C];B <- B-l ;HL <- HL-l
(HL) <- [C];B <- B-l ;HL <- HL-l;
Repeat while B>0

[bytcl <- A

lcl .- n

lcl <- B

lcl <- c

lcl <- D

lcl <- E

[C] .- n

lcl <- L

[C] <- (HL);B <- B-l ;HL <- HL+ I

,.bp;-.,
. B I T :

BIT

BIT

BIT

B]T

BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT

cB5l
CB52
cB53
cB54
cB55
cB56

cB58

CB59

CB5A

CB5B

CB5C

CB5D

CB5E

2,4
2,8
2,C
2,D
2,E
2,H
2,L
2,(HL)
2,(lX+index)
2,(lY+index)
3,A
3,8
J , L

3.D
1 t r

3 ,H

3,L

3,(HL)

3,( lX+index)

3,(IY+index)

FDCBiods4E.*:. Z flag S- NOT Bit I
CB57 - :.'. Z flag<- NOT Bit 2

CB50 Ztlag <- NOT Bil  2

Zflag<- NOT Bit 2

Ztlag<-NO.l tsrr2

Zflag<- NOT Bit 2

Z f lag<-  NOT B i t2

Z flag <- NOT Bit 2

Z tlag <- NOT B it 2

DDCBindex56 Ztlag<- NOT Bit2

FDCBindex56 Z flag<- NOT Bit 2

CB5F Z flag <- NOT B it 3

Z flag<- NOT Bit i

Z tlag <- NOT Bit ,l

7. t1ag. <- NO'f Bit 3

Z f lag<- NO' l '  Bi t : l

Z flag<- NOT Bit 3

Zf lag<- NOT Bi tS

Zf lag<- NOT Bi t l

DDCBindexSE Z f lag<- NOT Bit l

FDCBindex5 E Z flag <- NOT B it 3

[C]  <-  ( l {L) ;B <- B- l ;HL <- } lL- l

[C]  <-  (HL),B <- B- l ;HL <- I {L- l ;
Repeat rvhile B>0

(DE) <- (HL);HL <- HL+l; DE<- DE+l;
BC <- BC.I
(DE) <- (HL);HL <- HL+l; DE <- DE+l;
BC <- BC- I ; repeat while BCo- I
(DE) <- (HL);HL <- HL-l ; DE <- DE- I ;
BC <- BC-l
(DE) <- (HL);FIL <- HL-l;  DE <- DE-l;
tsC <- BC- l ;  repeat while BCo- |

.Z flag <- NOI Bit 4

4,C CB6 | Z [1ag <- NOT Bit 4

4 ,D CB62 Z t lag<-  No l ' t s i t l

4.E CB63 7 f1ac.- NOT Bit 4

4,H CB64 Z nag <- NOT Bit 4

4 ,L  CB65 Z f lag<-  NOT B i t4

4,(HL) CB66 Zflag<- NO'f Bit4

4,(IX+index) DDCBindex66 Zflag<- NOT Bit4

4,(lY+index) FDCBindcx66 Z flag<- NOT Bit 4

5,A CB6F Z flag<- NOT Bit -i

5,B CB68 Z flag<- NOT Bit 5

5,C CB69 Z flag<- NOT Bit 5

5 ,D CB6A Z l lag<-  NOT B i t  - )

5,E CB6B Z t lag<- NO I Bit  j

5 , l l  CB6C Z t l l s  r lO l -  R , t  :

5,L CB6D Z flag<- NOT Bit 5

5,(HL) CB6E Zflng<- NOT Bit 5

5,( lX+index) DDCBindcx6E Zflrg<- NO-f Bit  5

5,( lY+index) FDCBindcx6E Zflag<- NOT uir 5

6,,{ CB77 Z flag<- NOT llit 6

6,8 CB70 Z flag <- NOT Bit 6

6,C CBT l Z flag <- NO'f B it 6

6,D CB72 Z flag <- NOT Bit 6

6.8 CB73 Z tlag <- NO'l' Bit (r

6,FI CB74 Z t)ag <- NO l' Bit (r

6 .L  e  i J75  I  l l a - l ' -  ) r t r  i  b , l  t '

6,(HL) CB76 Zflag<- NOT Bit 6

6,(lX+index) DDCBintlexT6 Z flirg<- NOT Bit 6

6,(lY+index) FDCBindcxT6 Z flirg<- NOT Bit 6

7,A CBTF Zfiag<- NOT l l i t  7

7,B CB78 Z flag <- r.{OT Bit 7

7,C CB79 Zl lag<- NOT Bit 7

7 ,D CBTA Z flag <- NOT Bit 7

OUT'D

OTDtt

EDAB

EDBB

BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT

Bl 'r-

BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT

BIT

B I T

Bl t '

D l l

BIT

BI' f

Bl ' f

B IT

BIT

BIT

Dn ta Tra nsfer Instruct ions
'7-80 

N' lncnronic Machine Code Operation

LDI  EDAO

LDIR EDBO

LDD EDAS

LDDI{  EDBS

Bit i l lanirrulat ion lnstruct iorrs
280 Mnemonic Machine Code Operat ion

BI ' l  0 ,A  CB47 Z f lag<-  NOT B i t0
Lll'i' 0,8 CB40 Z flag<- NOT Bit 0
B l - f '  O,C l  CB4 l  Z f lag<-  NOT B i ro
BI'f 0,D CB42 Z flag <- NOT Bit 0
U I I' 0,E CB43 Z tlag <- NOT Bit 0
t l l l '  O ,F I  CB44 Z f lag<-NOTBi t0
l i l ' l  0,1, CB45 Z f lzrg<- NOT Bit 0
BI i  0 . (HL)  CI l46  Z f lag<-  NOT B i r  0
BI-f 0,( lx+inde\) DDCBindex46 Z t lag<- NOT Bit 0

BIl '  0,( lY+index) FDCBindex46 Z f lag<- NO'l 'Bir Lr
u l ' f  I ,A  CB4F Zt lag<-  NOT B i r  I
B I I I ,B CB48 Z tlag <- NOT Bit I

U l |  I , C  C B 4 9  Z f l a g < - N O T B i r I
B l ' l  l ,D CB4A Z f lag <- NO-l Bit  I
B IT  I ,E  CB4B Zf lag<-  NOT B i r  I
B I ' l  | , t l  CB4C Z i lag<-  NOT B i t  I



B r - .
Bt'f

B IT

RES

RES

RES

RES

RES

RES

RES

RES

RES

IIES

ITES

II.ES

ITES

RFS

RES

Ii.ES

ItES

RES

0,A
orB
0,c
O,D
o,E

. . - i . - r - - l  : , = r , - .  - : - .  . ,

7,(lxtiridex) " DDCBindexTE
r -  : ' : L ' , t > . . . : : , : : : .

7,(lY+index) FDCBindexTE

c!87
cB80

f  i i :  
_ .  

. .  : . . i : : i : '

Zflag,<-NOTBif T

Z'fldfr<-1,lOJ BitT

Zflag<- NOT Bit 7

B i r 0 < - 0

B i t 0 < - 0

B i r 0 < - 0

B i t 0 < - 0

B i t 0 < - 0

B i t 0 < - 0

B i r 0 < - 0

B i t 0 < - 0

B i r 0 < - 0

B i t 0 < - 0

B i t  l < - 0

B i r  l < - 0

B i t  I  < - 0

B i r  t  < - 0

B i t  I  < -0

B i r  I  < - 0

B i r  I  < - 0

B i r  I  < - 0

RES..,.-, .,5,H',,i..

BES 5,L

RES 5,(HL)

RES 5,(lX+index)

RES 5,(lY+index)

RES 6,4

RES 6,8

RES 6,C

RES 6,D

RES 6,E

RES 6,H

RES 6,L

RES 6,(FIL)

RES 6,( lX+iudcx)

RES 6,( lY+indcx)

DDCBindexAE Bit 5 <- 0

FDCBindexAE Bit 5 <- 0

0,H
0,1

I , A

I , B

I , L

I , D

I ,E  J

cB82
cB83
cB84
cB85

CBSF
cB88
cB89
Cts8A
CBSB

CBSD

CB8E

CBAC

CBAD

CBAE

CBBF

CBB6

CB89

CBBA

CBBB

CBBC

Bir 5.<, 0 j
B i r 5 < - 0
B i t 5 < - 0

ljir 6 <- 0

B i r 6 < - 0

B i r 6 < - 0

B i r 6 < - 0

B i r 6 < - 0

B i t 6 < - 0

B i t 6 < - 0

B i r 6 < - 0

CBBT

CBBO

CBBI

CBB2

CB83

CB84

CBB5

CB86

DDCBindcxB6 Bi t  6 <-  0

FDCBindcx86 Bi t  6 <-  0

o,(HL) CB86

0,( lX+index) DDCBindex86

0,( lY+index) FDCBindexS6

I.t'{ cB8C
I I

r , (HL)

RES 7,A

Rts 7,lJ

RES 7,C

RES 7,D

RES 7,E

RES 7,H

B i t 7 < - 0

i j r t ,  < -  u

B i t 7 < - 0

B i r T < - 0

Il i r  7 <- 0

B i r T < - 0

-- DDCBindex8E gIJs:q.f:.:.'===
,(lY+inddx) FDCBindexSE Bit I <-

_ qBBp,*-*_,_Bi t7o<-0
. a : i .  r  . .  - . r :  _  - a + - . -  . .  - .-  "  

C B B E  
- ' - -  - l i t 7 < - 0 - - -  *r..-.EF.!-.,. J.L.-.

RES

ITES

RES

RES

RES

RES

RES

RES

RES

RES

RES

RES

I{ES

RES

RES

RES

R F,S

RES

RES

RES

RES

RES

RES

R E S
pt rq

I{ES

RES

R F.S

I{ES

II, LS

RES

RES

B i t 2 < - 0

B i r 2 < - 0

B i r 2 < - 0

B i r 2 < - 0

B i r 2 < - 0

B i t 2 < - 0

B i t 2 < - 0

B i t 2 < - 0

B i t 2 < - 0

B i r 2 < - 0

B i r 3 < - 0

B i t 3 < - 0

B i t S < - 0

B i t 3 < - 0

B i r 3 < - 0

B i t 3 < - 0

B i r 3 < - 0

B i r 3 < - 0

B i t i < - 0

B i t 3 < - 0

B i t 4 < - 0

B i r 4 < - 0

B i r 4 < - 0

B i r 4 < - 0

B i t 4 < - 0

B i r 4 < - 0

B i r 4 < - 0

B i r 4 < - 0

B i { 4 < - 0

B i t 4 < - 0

B i r 5 < - 0

B i r 5 < - 0

2,8

2,C

2,D
) F

) H

2,L

2,(t{L)

2,( lX+index)

2,( lY+index)
1 A

i r -

3,t)
1 F

3,H
' l l

3, (HL)

3 , (  lX+ index)

3,( lY+index)

4,,A

4,8

4,C
.t.D

4,E

I.Lt

4 ,L
rl ,(HL)

4 , ( lX+ inder )

4.(;  Y-inder)
i A

5,8

CB97

CB9O

cB9l

CB92

CB93

cB94

cB95

cB96

DDCBindex96

FDCBindex96

CB9F

cB98

cB99

CI]9A

CB9B

cB9C

CB9D

CB9E

DDCBindex9E

FDCBindex9E

CBAT

CBAO

C B A I

CI]A2

cuA3
CBAl

CBA5

cuA6
DDCBindcxA6

FDCBindexA6

CBAF

CBAS

RES 7,(lX+index)

RES 7,(lY+index)

SET O,A

SET O,B

SET O,C

SET O,D

SET O,E

SET O,H

SET O,L

sEr 0.(HL)

SET O,(lX+index)

SET O,(lY+index)

SET I,A

SET I,B

S E T  I - C

SET I ,D

SET I,E

SET I ,H

SET I ,L

sET l,(HL)

SET I,( lX+index)

SET l,( lY+index)

SET 2,A

SET 2,8

SET 2,C

SET 2.I)

sE'f 2,E

SET Z,TI

SET 2,L

sET 2,(HL)

SET 2,( lX+indcx)

SET 2,( lY+indcx)

DDCBindexBE Bit 7 <- 0

FDCBindexBE Bil  7 <- 0

CBCT Bir 0 <- I

cBco Bir 0 <- |

cBcr
CBC2

LTJLJ

cBc4
cBc5
CBC6

B i r 0 < - l

B i r 0 < -  |

B i r 0 < -  |

B i r 0 < - I

B i r 0 < -  I

B i t 0 < -  I

DDCBindexC6 Bi t  0 <-  I

FDCBindexC6 Bi t  0 <-  I

CBCF Bi t  I  <.  I

C B C S  B i r  l < -  I

CBCg Ri t  I  <-  |

CBCA B i r  l < -  I

CBCB Bi t  I  <-  I

CBCC Bi t  I  <.  I

CBCD Bi t  I  <-  I

cBcE Bi t  I  <-  |

DDCBindexCE Bi t  I  <-  I

FDCBindcxCE Bi t  I  <-  I

CBDT

CBDO

C B D I

CRD]

CBD3

CBD4

CBD5

CBD6

B i r 2 < -  I

B i r 2 < - I

B i r 2 < - l

R i l  l -  I

B i r 2 < -  I

B i r l < - l

B i r 2 < - l

B i r 2 < -  I

DDCBindc rD6  B i t  2  < -  I

FDCBint lexD6 Bi t  2 <-  I



SE'I

SET

SET

SET

SE'T

3,D ,
3,E
3,H
3,L
3,(HL)

SE f 3,(lX+index)

SE'I 3,( lY+index)

SET 4,4

SE I .1,8

SE'I 4,C

SE'I 4,D

btr  I  q,E

S E i  4 , I I

SE-T 4,L

sE' f  4,( l iL)

SE  |  4 , ( lX+ inde r )

SEl '  4, ( lY+index)

SET 5,A

SE'I  5,8

SE I '  5.C

SE  I  5 ,D

Bit 3.<. l',,,;,,;;.;";*-

Bit 3 <- I r- ":'

B i r 4 < - I

B i t 4 < -  I

B i r 4 < -  I

B i r 4 < - I

B i t 4 < - I

B i r 4 < - l

B i t 4 < -  I

B i r 4 < -  I

B i r 5 < - I

B i r 5 < - I

B i r 5 < - I

B i r 5 < - I

tixtip',i.ixl.-
(IY+index)

A

B

c
D

E

H

L

(HL)

(lX+index)

(lY+indcx)

B

L

D

L

H

L

(HL)

(lX+iudex)

DDCBindcx26.

FDCBindex26

CB2F

cB28

cB29

CB2A

C82R

cB2C

CB2D

C82E

DDCBindex2E

FDCBindcx2E

CB3F

cB38

CB39

CB3A

CB3B

cB3C

CB3D

CB3E

DDCBindcx3E

cBDc Bit 3 <- I

CBDD Bit 3 <- I

CBDE Bit 3 <- I

DDCBindexDE Bit 3 <- I

FDCBindexDE Bit 3 <- I

SLA,

SLA

SRA

SRA

SRA

SRA

sRA

SRA

SRA

SRA

SRA

SRA

SRL

SRL

SRL

SRL

J K L

SRL

SRL

SRL

SRL

CBET

CBEO

CBEI
. R F ?

CBE3

CBE4

CBE5

CBE6

LL ' t rT

CBE8

CBE9

CBEA

DDCBindexE6 Bi t  4 <-  I

FDCBindexE6 Bi t  4 <-  I

S E'I 5,L

sE | 5,(HL)

SE | 5,( lX+index)

SET 5,( lY+inder)

SET 6,.A

SET 6,8

SET 6,C

SEl'  6,D

SE I 6,I :

sE-f 6,Fl

Sts  I  o ,L

SET 6,(HL)

SE-l 6,(tX+index)

SE | (r,( lY+index)

SE'I 7,A

SET 7,4

J t r  I  / ,U

SE T 7,D

SE-I  7,E

sE | 7.1-l

SE I  7,L

sET 7,(HL)

SE-f  7,( lX+index)

SE' f  7,( lY+indcx)

I l i l  Shi l ' t  lnstr t rct ions

Z,80 Nlncnronic

SL,{  A

SL.\  B

SI-^ C

SLi \  D

St- , \  E

CBED

CBEE

DDCBindexEE Bi t  5 <-  I

FDCIlindexEE Bit 5 <- I

B i t 5 < - I

B i t 5 < - l

Notes:

l. byte is an 8-bit data value

2. index is an 8-bit value

3. word is a l6-bit data value

4. address is a l6-bit address value

CBFT

CBFO

C B F I

CBF2

L S T J

CBF4

CBF5

CBF6

B i r 6 < - I

B i r 6 < - I

B i r 6 < - I

B i r 6 < -  I

B i r 6 < - l

B i t 6 < - l

B i t 6 < - l

B i t 6 < - I

DDCBindexF6 Bi t  6 <-  I

FDCBindexF6 Bi t  6 <-  |

CBFF

CBFS

CBF9

CBFA

CBFB

L T J I L

CBFD

CBFE

B i t T < - l

B i t T < - l

B i t T < - l

B i t T < - l

B i r T < - l

B i r T < - l

B i t T < - l

B i t T < - l

DDCBindexFE Bi t  7 <-  I

FDCBin<lexFE Bi t  7 <-  I

M l ch i r r eCodc  OPc ra t i o t t

cB27
CI]20
c82l
CIJ22


