DHBK Tp HCM-Khoa B-BT
BMDT

GVPT: Hb Trung My

Mon hoc: Vi Xtr Ly

Z80
Tap lénh

Hop nglr va Ma may

* Ngon ng g¢i nhéd (Mnemonic language) = hop nglr
(assembly language)

e Ngb6n nglr may (Machine language) = ma may (machine

code)
e TD: org 1000h
LD A, 20
Content
Mnemonic Address

Machine Code

Memory
1000H M
1001H 14H | ,—
1002H l Operand

1003H

Op_code (ma Iénh) Operand (toan hang)
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CAu trac lénh

Moi lénh gdm c6 mé lénh va néu can, 1 phan dia chi clia (cac) toan hang.

OP-Code

Address(es)

Sé dia chi: 0

1
2
3

R1op R2
(A)op R
(A1) op (A2)
(A1) op (A2)

>
>
>
>

Operand(s)

OP-Code cua Z80 thudng thi 1 Byte (ngoai trir trong cac tac vu dung
cac thanh ghi chi s6 thi ma [énh chiém 2 byte)

R3
R
R

(A3)

Chay: (A): nd cia A, op: tdc vu, —>: chuyén, A: dia chi, R: thanh ghi

® Lénh 1 byte
® Lénh 2 byte
® Lénh 3 byte

® Lénh 4 byte

_!..
A
[4v]

000
001
010
011
100
101
111

PO IMOODm

Cac ky hiéu dwgc dung trong tap lénh

« d=d6 doi (sb cé dau 8 bit =-128 > +127)
« n=hang sb 8 bit
 nn = hang sb 16 bit
* r,r" =thanh ghi 8 bit
* dd, qq, ss, rr = thanh ghi 16 bit

dd Pair qaq Pair
00 BC 00 BC
01 DE 01 DE
02 HL 10 HL
03 SP 11 AF
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Cac nhém lénh

e 780 co6 158 Iénh va 10 cach dinh dja chi

« Co6 thé chia cac lénh thanh cAc nhém sau:
Chuyén di liéu (data transfer Group)

S6 hoc va Logic (Arithmetic and Logical Group)
Xoay va dich (Rotate and Shift Group)

Ré& nhanh (Branch Group)

Diéu khién CPU

Truy cap cbéng xuat/nhap

X ly bit (Bit Manipulation Group)

Hoan ddi, chuyén khdi va tim kiém

(Exchange, Block Transfer, and Search Group)

© No Ok~ wNE

1. Nhém chuyén dir liéu

« Dang tdng quat: LD op1, op2
— Sao chép ndi dung clia toan hang 2 (op2) vao toan hang 1 (opl)
— 2 toan hang phai cung chiéu dai (8 hay 16 bit)
— Co nhiéu céch dinh dia chi cho cac toan hang
— toan hang op1 khong thé la hing sb

» Chico 1 toan hang: voi stack
— PUSH rp
-> cat ndi dung cuia thanh ghi 16 bit vao stack qua con tré SP
— POPrp
-> |4y noi dung clia phan t&r dinh stack (qua con tré SP) cét vao
thanh ghi 16 bit

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com
https://fb.com/tailieudientucntt

Nhom chuyén dit liéu — Nap hang sb cho thanh ghi

« Nap hang sé 8 bit cho thanh ghi 8 bit: LD, n
« Nap hang sé 16 bit cho thanh ghi 16 bit: LD rr, n

A BC
B DE
c HL
LD D n LD sp Ll
E IX
H %
L

TD: Nap hang sé 8 bit cho thanh ghi

« TD:
LD A,-24; decimal LD A, ‘B’; ASCII
LD A,15; decimal LD A, 11001010Db; binary
LD A,0F7H; hex LD A, 123Q ; Octal

« TD: Hay viét ma may cho 1énh LD A,-24
« DS: Tra tap lénh ta thiy Iénh nay c6 2 byte va opcode
nhw sau: (r=A= 111, van =-24 = bu 2 cia 24 = ECh)
00 r 110
«— n —
Nhw vay ma may la: byte 1 = 00111110 = 3Eh
byte 2 = ECh
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e TD:
LD HL,-24

LD SP,3FFFH

TD: Nap hang sb 16 bit cho thanh ghi 16 bit (cap

thanh ghi 8 bit)

LD DE, 11001010b

LD B, ‘A’
LD C, ‘8" ; BC =‘A8
LD IX, 1234h

« TD: Hay viét ma may cho lénh LD HL,-24

-24 biéu dién sang s6 16 bit bu 2 |a FF E8h
Nhw vay ma may la: byte 1 = 0010 0001 = 21h
byte 2 = E8h
byte 3 = FFh

Symbolic Flags Opcode No. of No.of M No.of T

Mnemaonic Operation S Z F5 HF3PVN C 76543210 Hex Bytes Cycles States Comments

LD dd, nn dde<nn * ¢ * = & s o . 00 dd0 001 3 3 10 dd Pair
— n - 00 BC
“ n - 01 DE

LD IX, nn Xe—nn  *+ ¢ o+ s s s 11011101 DD 4 4 14 02 HL
00 110 001 21 03 SP
— n -
— n -

LD 1Y, nn IYe<nn  * * ¢ s+ & = s 11 111101 FD 4 4 14

LD

—r I m oo w >»

TD: LD A/A
LD E,L

- I mooO w >»

Nhom chuyén dit liéu — Sao chép giira c4c thanh ghi

* Sao chép ndi dung thanh ghi 8 bit(r< r): LDr, 1
» Sao chép ndi dung thanh ghi 16 bit (SP < rr): LD SP, rr

HL
LD SP, IX
Y

TD: LD SP, HL

LD SP, IX
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Nhom chuyén dit liéu — Poc/ghi bd nhé dix liéu 8 bit

Doc bd nh¢ di liéu 8 bit cdtvao | o
thanh ghi 8 bit v&i con tré la
thanh ghi 16 bit rp c6 thé la HL,
IXvalyY:

LD r, (HL)
LD r, (IX+d)
LD r, (IY+d)
Riéng v&ir = A cé thém: .
LD A,(BC)
LD A,(DE)
LD A,(nn)

e rla ltrong cacthanh ghiA, B, C,D, E,HvalL

« (rp) : dinh dia chi gian tiép qua thanh ghi HL, BC, hodc DE

« (IX+d) hay (1Y+d) : dinh dia chi chi sé v&i d 1a hdng sb cé d4u 8 bit > tra bang
« (nn) : dinh dia chi truc tiép

Ghi vao bd nhé ndi dung thanh
ghi 8 bit (r) hoac di liéu 8 bit (n)
VvGi con tr6 la thanh ghi 16 bit rp
c6 thé la HL, IX,valY:
LD (HL),r LD (HL),n
LD (IX+d),r | LD (IX+d),n
LD (IY+d),r | LD (IY+d),n
Riéng v&ir = A cé thém:
LD (BC)A
LD (DE),A
LD (nn),A

TD: Doc/ghi b6 nhé dir liéu 8 bit

TD: LD A,(9000H); ma may |a

8000H
8001H

3AH,00H,90H
Me’;:\’;y _g OP_code

o J—— Operand
90H

....... 33H

A 33H 8002H
4 8003H

Lo J000H |
Sao chep

TD: LD A,(HL); m& may la 7Eh

. B6H

Memory

7EH

OP_code
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TD: BPoc/ghi bd nhé dir liéu 8 bit — Tra bang

«TD: LDA,(IX +3) c6 ma may la DDH,7EH,03H

Memory
8000H DDH t——l OP_code
A 56H
’ 8001H 7EH 0OP_code
98002H 03H |
X 90H  OOH 9000H 56HH
: 9001H 78H
9002H 9AH
uuuuu ABH

« V&i cung so d6 trén, hay cho biét ndi dung ctia thanh ghi A
sau khi thwe thi cac I1énh sau:

LD 1X,9003H
LD A,(IX-2)

Nhom chuyén dit liéu — Poc/ghi bd nha dix liéu 16 bit
+ Doc bd nhé dir liéu 16 bit cat e Ghivao bd nhé dir liéu 16 bit (&
vao thanh ghi 16 bit v&i dia chi thanh ghi 16 bit rp) v&i dia chi 16
16 bit: bit:
LD rp, (nn) LD (nn),rp
nghia la nghia la
rp_L € (nn)varp_H € (nn+1) (nn) €rp_Lva(nn+l) €rp_H
« Dinh dia chi hiéu ngdm qua SP: « Dinh dia chi hiéu ngdm qua SP:
POP rp PUSH rp
Nghia la Nghia la
rp_L €(SP),SP €SP +1 SP €SP-1,(SP) €rp_H
rp_H € (SP),SP €SP +1 SP €SP-1,(SP) €rp_L
chay: ’ 15 8|7 0
* rp_L la byte thap cdarp va rp_H la byte cao cla rp P
¢ rp la 1 trong cac thanh ghi 16 bit: BC, DE, HL, SP, IX, valY
« (nn) : dinh dia chi [trwc tiép] mé réng (vi div liéu 16 bit) rp_H L
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TD: Poc/ghi bé nhé dir liéu 16 bit

« LD BC, (9000H) c6 m&may la EDH, 4BH, 00H, 90H

BC 34H 56H Memory
4 A 9000H 56H

H 9001H
34H

« LD (9000H), BC c6 ma may la EDH, 43H, 00H, 90H

BC 56H 78H Memory
: 9000H =

9001H
~ 56H

* PUSHBC cé ma mayla C5H (gia st trwée khi thie thi: SP = FEFDH)

Memory
BC FEFAH
EEFBH, 78H
FEFCH 56H
sp FEFDH
L D DESTINATION , SOURCE
J SOURCE
TNDEXED JEXT.
IMPLIED REGISTER REG INDIRECT JCTX [(IY JADR. JIMME]
L TR Ja [B [cTp Tk [H [1 JHDIBOTOD] )| +d iG] n
ED | ED DD | ED | 3A] 3E
A |57 |5F)7F |18 | 79|74 | 7B |7C | 7D|7E|0A|IAJT7E[7E|n |n
d d n
0D | FD 06
B 47 | 40 [ 41 | 42 | 43 | 44 | 45 | 46 46 | 46 n
d d
DD [ FD OF
C 4F | 48 | 49 | 4A | 4B | 4C | 4D | 4E 4IE 4IE n
d | d
DD [ FD 16
REGISTER| D 57 | 50 | 51 | 52 | 53 | 54 | 55 | 56 5|6 36
d
0D | FD IE
E SF | 58 | 50 | 54 | 5B | 5C | 5D | SE 5IE (5|E n
d
DD | FD 26
D H 67 | 60 | 61 | 62 | 63 | 64 | 65 | 66 66 | 66 n
E d d
S DD | FD 2E
T L 6F | 68 | 69 | 6A | 6B | 6C | 6D | GF 6E | 6E n
I d 14
N G
A (HL) 77|70 [ 71|72 | 73| 74| 75 n
T
1 |REG
ﬁ INDIRECT| (BC) 02
(DE) 12
TO [ DD | DD | DD | DD | OD | DD
(X T 70 [ 71|72 | 73| 74|75 36
+d) d |d |d |d |d[d|[d d
INDEXED n
FD [ FD [ FD [ FD [ ED | FD | FD D
ay T 70 | 71|72 | 73| 74|75 36
+d) d |d |d |d |d[d[d d
il
- I
EXT.ADR. | (nn) n
ie
D
1 47
INPLIED ED
R 4F
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L D DESTIMTION , SOURCE

SOURCE

REGISTER

M.
EXT.

EXT. |[REG.
ADR. JJINDI

AF | BC | DE | HL | SP

nn

ol | [€21

AF

BC

55 e
1=
o

DE

5 o
=S
=]

REGISTER| HL

&

F9

DD
F9

FD
F9

=S|

o= vms
%)
=1

=S

Fovagsowg sowpon s5= 559

SRR R T SRy ~R=l =1
=3 =S 5

T0 | &0 D
EXT.ADR. | (nn) 43 (53 |n |73
n n n n

DD
22

FD
22
n

E5

D
E5

D
E5

n n
G,
y{ INDIRECT |(SP)] F5 | C5 | D5

PUSH SRE

P O P BT

ngwoec lai thi P/V=0(0dd)

* N (Negation) -1(sub)/0(add)

2. Nhém sd hoc va logic

Pa s6 cac Iénh thugc nhém nay anh hudng dén cac co
(ma diéu kién) trong thanh ghi F (Flag)

* S (Sign) : sau phép toan thi n6 S=MSB cua két qua=1(am)/0(dwong)
* Z (Zero) : néu két qua la 0 thi Z=1, ngwoc lai Z=0
« H (Half carry) : sb nhé tai vi tri bit thir 3 trong phép toan +/-
« P/V (Parity/Overflow) (kiém tra chan 1&/tran trén)
—P (v6i phép toan Logic): 1 (néu sb bit 1 trong A la chdn = Even parity),

-V (v6i phép toan sé hoc): = 1 khi c6 tran véi phép toan +/-

« C (Carry) — s nhé tai vi tri bit th& 7 trong phép toan +/-
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2.1 Nhém sé hoc 8 bit

Phép toan Dang lénh Y nghia
Céng ADD A,source |A < A+ source
Cong c6 nhé | ADC A,source |A < A+ source +C
Triv SUB source |A < A—source (A hiéu ngam)

Trir c6 mwon

SBC A,source

A< A—-source —C

3/26/2011

So sanh CP source Thuwe hién A— source dé dét cac co
Tangthém 1 |INC source source € source + 1
Gidm bot 1 DEC source source < source — 1

cha y:

« source c6 thé 1a héng sb, thanh ghi 8 bit (A,B,C,D,E,H,L) , (HL), (IX+d), (I'Y+d)
« Céc lénh INC va DEC: source khdng dwoc |a hdng sé va C& C khong bi anh hwéng
e C& N =1 sau céc lénh SUB, SBC, va DEC

TD: Coéng/trir 8 bit
: Binh nghia cac hang s6
NUM1 EQU 25 ; NUM1 =19H
NUM2 EQU -17 ; NUM2 = EFH (bu 2 ctia 17)

; Thir Iénh ADD v¢i toan hang 8 bit
LD A,NUM1
LD B,NUM2
ADDAB A& A+B=25+(-17)=8

; Thir Iénh SUB v&i toan hang 8 bit
LD A,NUM1
LD B,NUM2
SUBB ;A& A-B=25-(-17) =42

10
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e Thi du: Bién cac s6 0 vao cac 6 nh¢ ¢o dia chi ttr 8100H dén
817FH.
ORG 8000H
LD HL, 8100H
LD A, 00H ; hang s6 can nap
LD C, 80H : 817Fh — 8100h +1 =80h
LOOP: LD  (HL),A
INC HL
DEC C
JP NZ, LOOP; néu C # 0 quay lai LOOP
HALT
END
SOURCE
REG. ] INDEXED
AN REGISTER INDIJCIX | CIY JIMME
DESTINATIO! A B C D I H L Jan g +d)| +df n
DD | FD | C6
A D ID A, SOURCE |REGISTER| A | 87 | 80 | 81 | 82 | 83 | 84 | 85 | 86 E{b‘ 816 n
d a
DD | FD | CE
A 1D C A, SOURCE " AJ8F |88 |89 | 84 |8 |8 | 8D J 8E J 8 | 8E | n
ADD w CARRY d d
DD | FD | D6
S U B SQURCE |INPLIED 97 [ 90 | 91 | 92 | 93 | 94 | 95 J 96 196 | 96 I n
SUBTRACT (A Reg.) d d
DD | FD | DE
S B C A, SOURCE |REGISTER| A § 9F | 98 | 99 | 9A | 9B | 9C | 9D J O9E J 9E | 9E | n
SUB w CARRY d d
DD | FD | E6
AN D SOURCE |INPLIED A7 | ADO | A1 | A2 | A3 | A4 | A5 J A6 | AG | AGn
(A Reg.) d d
DD | FD | EE
X O R SOURCE " AF | AB | A9 | AA | AB | AC | AD | AE }E P{E n
d a
DD [ FD | F6
O R SOURCE 4 B7 | BO | B1 | B2 | B3 | B4 | B5 | B6 BlG ELB n
d d
DD | FD | FE
C P SOURCE 4 BF | B8 | B9 | BA | BB | BC | BD | BE | BE | BE | n
COMPARE d d
DD | FD
I N C SOURCE 3C | 04 | OC 14 1C | 24 | 2C | 34 | 34 | 34
INCREMENT d d
DD | FD
D E C SOURCE 30106100 |15 1D 126G -2D 36 ] 36 | 35
DECREMENT q q
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2.2 Nhém sé hoc 16 bit
Phép toan Dang lénh Y nghia

ADD HL,ss |HL < HL+ss
Céng ADD IX,pp IX € IX+pp

ADD IY,rr IY < IY +1r
Cong c6 nhé | ADC HL,ss HL < HL+ss+C
Trir cé mwon | SBC HL,ss HL €< HL+ss-C
Tang thém 1 | INC source source € source + 1
Gidm bot 1 DEC source source < source —1
cha y:

« source cothéla 1l trong cac thanh ghi 16 bit (BC,DE,HL, SP, IX va lY)
« ss c6 thé I 1 trong cac thanh ghi 16 bit (BC,DE,H,L, SP)

* pp c6 thé Ia 1 trong cac thanh ghi 16 bit (BC,DE,IX, SP)

* rr c6 thé Ia 1 trong cac thanh ghi 16 bit (BC,DE, Y, SP)

e C& C khong bj anh hwéng bdi cac 1énh INC va DEC

MULT10:

ADD
LD

LD

ADD
ADD
ADD
RET

* Thidu: Viét chwong trinh con MULT10 qé nhan 10 l&n gia tri dwoc
cat trong cap thanh ghi HL va két qua cat lai vao HL (gia st két qua
tinh khéng bi tran).

HL, HL; HL €< 2 x HL

D,H ; (HL)=>(DE)
E,L

HL, HL; 4 x HL

HL, HL; 8 x HL

HL, DE; (8+2) x HL =10 x HL
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TD: Cong/trir 16 bit v&i hang sb

; Binh nghia héng sb

BIN16_1 EQU 2578 ; = 0A12H

BIN16_2 EQU 1289 ; = 0509H

; Thu lenh ADD voi toan hang 16 bit dung cap thanh ghi HL, DE
LD DE,BIN16_1
LD HL,BIN16_2
ADD HL,DE ; HL <- HL + DE =1289 + 2578 = 3867 = OF1BH

; Thu lenh SBC voi toan hang 16 bit dung cap thanh ghi HL, DE
SCF
CCF ; Xoa co Carry (CF=0) ho&c c6 thé dung 1 lénh AND A
LD DE,BIN16_1
LD HL,BIN16_2
SBC HL,DE ; HL <- HL - DE =1289 - 2578 = -1289 = FAF7H

TD: Cong/trir 16 bit v&i bién s6 (1)
; Thu lenh ADD voi toan hang 16 bit dung thanh
ghi 8 bit
LD IX,BIN16_1; Lay byte thap truoc
LD A,(IX) : dinh nghia cac bién
LD 1Y,BIN16_2 BIN16_1: DEFW 1289 ; 0509h
LD B,(IY) BIN16_2: DEFW 2578 ; 0A12h
ADD A,B RESULT: DEFS 2
LD DE,RESULT END
LD (DE),A
INC IX ; Pointer chi den byte cao
INC IY .
Chay:
INC DE L of ler d
» 1506 assembler diing

LD A,(1X) DW thay cho DEFW
LD B,(IY)
ADC A,B
LD (DE),A
HALT
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TD: Cong/trir 16 bit v&i bién sb (2)

; Thu lenh ADD voi toan hang 16 bit dung cap thanh ghi HL, DE

LD DE,(BIN16_2) : DE = 2578 = 0A12h

LD HL,(BIN16_1) ; HL = 1289 = 0509h

ADD HL,DE ; HL <- HL + DE = 1289 + 2578 = 3867 = OF1BH
LD (RESULT_1),HL

; Thu lenh SBC voi toan hang 16 bit dung cap thanh ghi HL, DE

SCF

CCF ; Xoa co Carry (CF=0) hodc c6 thé dung 1 1énh AND A
LD DE,(BIN16_2)

LD HL,(BIN16_1)

SBC HL,DE ; HL <- HL - DE = 1289 - 2578 = -1289 = FAF7H
LD (RESULT_2),HL

HALT
; dinh nghta céc bién
BIN16_1: DEFW 1289 ; 0509h
BIN16_2: DEFW 2578 ; 0A12h
RESULT_1: DEFS 2
RESULT_2: DEFS 2

END

SOURCE

. REGISTER
DESTINATION BC | DE | HL | SP [ IX

1Y
REGISTER| HL J 09 | 19 | 29 | 39
HL
DD | DD DD | DD
A D D IX, SOURCE " IX ] 09 |19 39 | 29
1Y FD | FD FD FD
" IY 09 | 19 39 29
ED [ ED [ ED | ED
A ID C HL, SOURCE " HL | 44 | 5A | GA | 7A
ADD with CARRY and set flags
ED [ ED [ ED | ED
S B € HL, SOURCE " HL | 42 | 52 | 62 | 72
SUB with CARRY and set flags
DD | FD
I N C SOURCE 03 | 13 | 23 | 33 | 23 | 23
INCREMENT
DD | FD
D I C SOURCE OB | 1B | 2B | 3B | 2B | 2B
DECREMENT
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D A A INPLIED | 27
Decimal Adjust Acc (A Reg.)

C P L " 2F
Complement Acc

N E G " ED
Negate Acc(2's complement) 44
Cc Cc T INPLIED | 3F
Complement Carry Flag (F Reg.)

S C " 37
Set Carry Flag

2.3 Nh6m sé hoc da dung

Phép toan

Dang Iénh

Y nghia

Diéu chinh thap

Chuyén dbi noi dung clia A sang

phéan (BCD) sau DAA BCD nén sau phép toan céng/trir voi
phép cong/tre cac toan hang BCD

LAy bu 1 CPL A € NOT(A)

L4y bu 2 NEG A€ O0-A=-A

L&y bu c& nhé CCF C < NOT(C)

batco nhé 1én 1 SCF c¢<1
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TD: Cong 2 s6 BCD 4 digit

; Cong 2 so BCD 4 digits

LD IX,BIN16_1; Lay byte thap truoc

LD A,(IX)

LD 1Y,BIN16_2

LD B, (1Y)

ADD A,B

DAA

LD DE,RESULT

LD (DE),A ; Cat 2 ky so BCD thap truoc cua ket qua

INC IX ; Pointer chi den byte cao

INC Y

INC DE

LD A,(IX)

LD B, (1Y)

ADC A,B

DAA

LD (DE),A ; Cat 2 ky so BCD cao truoc cua ket qua

HALT
BIN16_1: DEFW 1289H; Bieu dien BCD cua 1289
BIN16_2: DEFW 2578H; Bieu dien BCD cua 2578
RESULT: DEFS 2

END

TD: Tinh bu 2 cta 1 sé 16 bit trong bd nh&

org 100H
; Lay bu 2 cua 1 so 16 bit NUM1 trong bo nho o dia chi 200H
; va cat lai vao bien 16 bit NUM2 trong bo nho o dia chi 202H
LD HL,(NUM1) ; Neu (NUM1) = 56D3H
LD AL
CPL ; tinh bu 1 cua byte thap
LD LA
LD AH
CPL ; tinh bu 1 cua byte cao
LD H,A
INC HL
LD (NUM2),HL ; thi bu 2 cua no o (NUM2) = A92DH
HALT
org 200H
NUM1: defw 56D3H
NUM2: defs 2 ; bu 2 ctia 56D3H la A92DH
NUM3: defs 2
END

16
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2.4 Nhém Logic 8 bit

Phép toan

Dang Iénh

Y nghia

AND

AND source

A < AAND source

OR

OR source

A < A OR source

XOR

XOR source

A < A XOR source

cha y:

« Thanh ghi A 14 toan hang hiéu ngadm

« source c6 thé 1a héng sb, thanh ghi 8 bit (A,B,C,D,E,H,L) , (HL), (IX+d), (I'Y+d)
» Thyc hién phép toan logic cho tirng cap bit twong (rng cla 2 toan hang

+ C& PV cho biét tri parity chén (=1 néu s bit 1 trong két qua la sb chén)

« Co& C luén ludn = 0 sau lénh logic! => ding dé xéa c& C

LDA1

LD A3

LD A24

LD A,25h

XOR OFFh

OR 01001000b

TD: Céac |énh Logic

; Hieu ung cap nhat co Parity sau lenh LOGIC
AND OFFH ;P/V=0 (do sb bit 1 ctia két qua AND la |& = 00000001b)
AND OFFH ;P/V=1 (do sb bit 1 cta két qua AND la chdn=00000011b)
: Tinh b 1 clGia 1 sb nhj phan trong thanh ghi A
:A=18h

; A= 18h XOR FFh = E7h

; Dat 1 bit 1én 1 bang cach OR véi 1 tai vi tri d6

; A =00100101b

;A=A OR48h =01101101b = 6Dh
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3. Nhém xoay va dich bit

3.1 Nhém xoay bit

Phép toan | Dang lénh Y nghia

Xoay tron RLCA
qua trai RLC X %

Xoay tron RRCA

qua phai RRC X .

|RLA
Xoaywal o x ]
.. |IRRA ~
Xoayphai | oo
Chi y:

« Xcothé1aA, B, C, D, E, H, L, (HL), (IX+d), (IY+d)
* V@i xoay trai c& C = MSB cii clia toan hang
* V@i xoay phéi co C = LSB cii clia toan hang

TD: Bbi sb6 BCD 2 ky sb (nén) sang biéu dién ASCII twong trng
: TD: A= 25H (BCD cta 25) thi chuy&n sang ASCII 1& 32H (‘2") va 35H ('5')

;trong Dva E (D =32H va E = 35H)

BCD_ASCII:
LD C,A ;C=A=xyHvoix,y=0->9
AND OFOH ; A =x0H
RRA
RRA
RRA
RRA ; lay nua byte cao: A = OxH
OR 30H ; Doi sang ASCII tuong duong: A = 3xH
LD D,A ; D =3xH
LDAC A =xyH
AND OFH ; lay nua byte thap: A = OyH
OR 30H ; Doi sang ASCII tuong duong: A = 3yH
LD EA :E=3yH
RET

Chay:

« Noi dung ctia thanh ghi A bi thay d&i trong chuong trinh con nay!

+ Lénh OR 30H c6 thé dwoc thay béng 1énh ADD A,30H c6 cling két qual
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ASCII_HEX:
LD A,D
AND OFH
RLA
RLA
RLA
RLA
LD CA
LD AE
AND OFH
ADD A,C
RET
Chuay:

TD: Bbi sang biéu dién ASCII ctia 2 ky sé BCD sang

s6 BCD 2 ky s6 (nén)

;A=D=3xH
;A =0xH

;C=A=x0H
; A=3yH
; A =0yH

; A =x0H + OyH = xyH

; TD: Biéu dién ASCII ctia 25 trong D va E ( D = 32H va E = 35H) duoc
: chuyén thanh BCD nén 2 ky s6 & A = 25H (BCD cla 25)

« Chuong trinh nay la2mthay déi ndi dung cac thanh ghi Ava C.

3.2 Nhém xoay digit

. . Dang , .

Phép toan lénh Y nghia

4BIT
7 4 3 | a 1 4 + 0 MEMORY
Xoay trai digit RLD a[omemwr | 3 | % | |DPER.-\ND
4BIT 4BIT (HL)

BT
L. o | T —— 4| * Q | | 4|'i 0 |r\1F.r\-1er'
Xoay phai digit RRD A | ANGHANGED | . OPERAND
(HL)

4BIT 4BIT

cha y:

e Tac dong thanh ghi A va ndi dung bd nhé cé dia chi trong HL
+ C6 y nghia khi xoay trai/phai s BCD nén c6 3 ky sb (digit)
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3.3 Nhém dich bit

Phép toan Dang lénh Y nghia
. 0
Dich trai s hoc | SLA X b7 4——— b0 =
Dich phai s hoc |SRA X E b7 — b0 =
Sign unchanged
Dich phai logic  |SRL X b7 — » b J
0
Cha y:

e Xcoth&1aA, B, C, D, E, H, L, (HL), (IX+d), (1Y+d)
« Khéng c6 Iénh dich tréi logic SLL vi hiéu tng giébng nhuw SLA

TD: Hiéu rng cua cac lénh dich bit

LD A,11  ;A=00001011b=11

SLA A ;A=00010110b=22=11x2
SLA A ;A=00101100b =44 =22x2
SRA A ;A=00010110b=22=44/2
SRA A ;A=00001011b=11=22/2
SRA A ; A=00000101b=05=11/2
LD A,-22 ;A=11101010b=-22

SRA A ;A=11110101b =-11 =-22/2
SRA A ;A=11111010b =-6 = -11/2
SLA A ;A=11110100b =-12 = -6x2
SRL A ;A=01111010b =123

SRL A ;A=00111101b =61 =123/2

NX:
— C6 thé chia nguyén cho 2: dung dich trai d& nhan d6i hodc dich
phai @& chia doi.
— V6i c6 dau thi phai dung SLA va SRA
— C6 thé van dung phép toan dich va cong dé thuc hién phép toan nhan/chia!
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ORG 100H

LD A,27

LD C,17

CALL MUL_2NA1

HALT
MUL_2NA1:

LD D,0

LD E,A

DECC

RET Z

CALL SHIFT_N

ADD AE

LD E,A

LD A0

ADC AD

RET

Nhéan so khéng dau X cho véi 1 s6 cd dang 2"+ 1
; X* (2" + 1) = X*2" + X = dich X sang trai n bit + X
; Gia str ket qua cua phép nhan sé dét trong 1 so 16 bit. )
; Chuwong trinh con MUL_2NA1 nhan 1 so & thanh ghiAvéi 1socodang 2"+ 16 B
; va két qua 16 bit dwoc dat trong cép thanh ghi DE

; Tinh DE = A x 2”n bang cach dich DE
; sang trai n bit (dat trong C)
SHIFT_N:
SRL C
RET C
SLA  E; Dichtrai DE
RL D
JR S

cha y:
SV hay thém céac lénh dé b&o toan
AF va BC khi goi MUL_2NA1

Source and Destination

REG.| INDEXED

Rotate Digit Right

REGISTER INDIJCIX | (IY IMPLIED
A B C ) i H L JHL] +d) | +d) A
DD | FD
R L C CB|CB|CB|CB|CB|CB|CBJCBJCB|CB R L C A 07
07 | 00 | 01 | 02|03 |04 |05 )06]d d
Rotate Left Circular 06 | 06
ID | FD
R R C CB|CB|CB|CB|CB|CB | CBJCBJCB|CB R R C A OF
OF | 08 | 09 | OA | OB | OC | OD J OE | d d
Rotate Right Circular OF | OE
DD | FD
R L CB|CB|CB|CB|CB|CB|CBJCB|CB|CB R L A 17
17 |10 | 11 12113141516 ]d d
Rotate Left 16 | 16
ID | FD
R R CB|CB|CB|CB|CB|CB | CBJCB|CB|CB R R A 1F
IF [ 18 |19 | 1A | 1B | 1C | IDJ1E | d d
Rotate Right 1E | 1E
ID | FD
S L A CB|CB|CB|CB|CB|CB | CBJCB|CB|CB
27 | 20 | 21 | 22 | 23 | 24 | 25 )26 | d d
Shift Left Arithmetic 26 | 26
ID | FD
S R A CB|CB|CB|CB|CB|CB | CBJCBJCB|CB
2F | 28 | 29 | 24 | 2B | 2C | 2D ] ZE | d d
Shift Right Arithmetic 2E | 2E
D | FD
S R L CB|CB|CB|CB|CB|CB | CBJCB]|CB|CB
3F | 38 | 39 | 34 | 3B | 3C | 3D | 3E | d d
Shift Right Logical T 3E | 3
R L D 6F
Rotate Digit LTt -
R R D 67
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4. Nhom ré nhanh chwong trinh
4.1. Céc |énh nhay (jump) tuyét doi

Tac vu

Dang lénh Y nghia

Nhay tuyét déi khong
dieu dién

JP target PC < target

Nhay tuyét déi co
dieu dién

Néu cc dang thi PC € nn

JP cc, nn nguoc lai thi PC € dia chi lénh ké

cha y:

TD:

NEXT: JP PO, LOOP

« target |a gia tri dia chi 16 bit c6 thé Ia hang sé, (HL), (1X), 1Y)
« cc (codition code= ma didu kién) c6 th&1a Z,N Z, C, C, P, M, PE, PO,

LOOP: JP NEXT ;cé mamay la C3h, byte thdp cia NEXT, va byte cao clia NEXT
JP (HL) ;PC € HL
JP (IX) ;PC € IX
JP (IY) ;PC€IY

JP NC, CONTINUE

Y nghfa clia cac [ma] diéu kién
Piéu kién Y nghia

Z bang khi Z=1 (Zero)
NZ Bung khi Z=0 (Non Zero)
C Dang khi C=1 (Carry)
NC Bung khi C=0 (No Carry)
P Bing khi S=0 (Positive=dwong)
M Bing khi S=1 (Minus = am)
PE bing khi PV=1 )

(Parity Even = parity chan hay c6 tran)
PO Bang khi PV=0

(Parity Odd= parity 1& hay khong c6 tran)
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4.2. Céc lénh nhay twong déi

Tac vu Dang lénh Y nghia

Nhay twong déi

khéng didu dién JR target_N PC < PC + offset

Nhay twong déi c6

1 Néu cond ding thi PC € nn
dieu dién

nguoc lai thi PC € dia chilénh ké

. B<B-1
Nhay twong doi cod .
dléuydlén Vgél B DJINZ target_N Néu B % 0 thi PC € offset i
j ngwoc lai thi PC € dia chi lénh ké

JR cond, target_N

cha y:
« target_N la nh&n ma céch xa twong déi véi dia chi l&énh ké trong dai (-128-> +127)
« offset la gia tri c6 d4u 8 bit (-128-> +127) dwoc tinh theo cong thirc sau
offset = target_N — dia chilénh ké
« cond (condition = diéu kién) c6 th& 14 Z, NZ, C, NC.
+ Ké&t hop DINZ véi cac lénh nhay khac ta c6 tao nén cac cau tric diéu khién:
repeat-until, while-do

TD: x6a 1 phan bd nhé

Ta mudn x6a noi dung b6 nh¢ tir dia chi BASE dén dia chi BASE +
LENGTH -1 v&i LENGTH (c6 gia tri tir 0 dén 255).

TD: V&i BASE va LENGTH cu thé nhw sau
ORG 100H

BASE EQU 400h

LENGTH EQU 32
LD B,LENGTH ;Nap vao B chiéu dai LENGTH

LD A0 ; X6a 6 nhé voi gia tri trong A
LD HL, BASE ; chi dén BASE
CLEAR:
LD (HL), A ; X6a 6 nh¢ ¢o dia chi chira trong HL

; HL =HL + 1 dé chi dén 6 nho ké
; B=B -1 gidm b dém s6 6 nh¢

HALT

cha y:
+ Co6thé thay 21énh DEC B va JR .. bing 1 1&n
« Khi B = 0 thi sb byte cin x6a |a bao nhiéu?

23
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Dia chi Ma may Dong
0100 1
2 ; Xoa 1

00 04 3 BASE

20 00 4 LENGTH
0100 5 program
0100 |06 20 6 LD
0102 |3E FF 7 LD
0104 |21 00 04 8 LD

4
15 e

dia chi tai CLEAR — dia chi lénh k& = 0107h —010Ch = F
Chu y: Néu thay JR.. bang JP NZ, CLEAR thi tai d6 ta c6 ma may la 3 byte:

C2 07 01 (vidia chitai CLEAR la 0107h)

HALT

Phan tich ma may cua lénh JR

Hop ngl
ORG 100H
phan bo nho
EQU 400h
EQU 32

B, LENGTH
A, OFFh
4L, BASE

(HL) , A
HL

nd program

LOOP:

NEXT:

org 100H
; Chwong trinh tinh téng 1 mang céc sbé 8 bit khong dau véi sb phan ti
; trong B va v&i dia chi bat dau trong HL
; Két qua téng (Sum) duoc cat vao trong DE

LDAN)
LD B,A ;Lay so phan tlr dat vao B
LD HL, DATA

LD A, 0
LDDE,O ;Sum<-0
ADD A,(HL)

LD E,A ; Cap nhat byte thap clia Sum
JR NC, NEXT

INC D ; Céap nhat byte cao clia Sum
INC HL

DJINZ LOOP

HALT

TD: Tinh téng clGia 1 mang di liéu trong bd nhé

DATA: defb 10
defb 20
defb 30
defb 40
defb 50
defb 60
defb 70
defb 80

N: defb $-DATA

;' $ la dia chi hien tai

;do do $- DATA=8
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4.3. Cac lénh lién quan chwong trinh con

Tac vu Dang lénh Y nghia

SP ¢ SP -1, (SP) € PC_H

CALL
Goi chuwong trinh con nn SP&SP-1,(SP) €< PC_L
CALL cc,nn
PC < nn
Quay vé tir chwong | RET PC L« (SP), SP<SP+1
trinh con RET cc PC_H&« (SP), SP<SP+1

cha y:
« cc (codition code= ma didu kién) c6 th&1a Z, N Z, C, NC, P, M, PE, PO

* V6i CALL va RET c6 diéu kién thi Iénh chi dwoc thuc thi néu cc ding, nguoc
lai thi tiép luc 1énh ké

TD: Dién cac khéi bd nhé véi gia tri & thanh ghi A
« HL= Dbia chi bat dau
« B =chiéu dai cta khdi can dién

org 100h
LD HL, 400H
LD B,32
LD A OFFH
CALLFILL_PROC ; bién FFh vao 32 byte tir dia chi 0400h
LD HL, 440H
LD B, 16
LD A055H
CALL FILL_PROC ; Dién 55h vao 16 byte tir dia chi 0440h
HALT
FILL_PROC:
LD (HL),A

INC HL; tang con tré
DJINZ FILL_PROC
RET
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TD: Kiém tra 1 ky tw c6 thudc 1 dai tri s6 khong
Viét chuong trinh con kiém tra xem 1 ky tw ASCIl & & nhé LOC c6 phai
14 sb trong déi s6 tir 0 dén 9, néu ding thi cho c&r Z=1.

Bai giai.
IS_NUMBER:
LD A, (LOC); 14y ky tw vao A
cP 30H ; so sanh v&i ASCIl clia s6 0
JR C, EXIT ; néu A < 30H thi thoat
CP 3AH ;sosanhvoi ‘9’ + 1
JR NC, EXIT ; néu A > 39H thi thoat
CP A ;lam cho co Z=1
EXIT: RET
Céach 2: Dung RET cc
IS_NUMBER: )
LD A, (LOC); lay ky ty vao A )
CP 30H ; SO sanh voi ASCII ctiia s6 0
RET C : néu A < 30H thi thoat
CP 3AH ; SO sanh véi ‘9" +1
RET NC : néu A > 39H thi thoat
CP A ;lam cho co Z=1
RET

J P (ondition , Address

CONDITION

A
fal Al

UN- NON NON | PARITY|PARITY| SIGN | SIGH |REG

COND |CARRY |CARRY | ZERO | ZERO |EVEN |ODD NEG POS  |B#0
C N C Z NZ | PE | PO M p
€3 DA D2 CA 2 EA E2 FA F2

J P TMMED. nn n n n n n n n n n
Jump EXTENDED n n n n n n n n n
(HL) | E9
REGISTER D
J P INDIRECT| (IX) | E9
JUMP
D
(1Y) | E9
18 38 30 8 20
J R RELATIVE| PCt+e | e-2| e-2 e-2 e-2 e-2
JUMP RELATIVE .
1
D J N Z " " e-2
DECREMENT B,
JUMP IF NON-ZERO [41] DC D4 [ C4 EC E4 BC F4
C A L. L. IMMED. nn n n n n n n n n n
EXTENDED L il i 0 i 0 il il il
REGISTER] (5P)
R F INDIRECT| (SP+1)] C9 D8 Do C8 co E8 EO F8 FO
RETURN
ED
R E T \I " " 4D
RETURN FROM INT o
R E T " " 45

RETURN FROM
NON MASKABLE INT

26
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R ST C(all Address

.

0P
CODE
C | 0000u C7
A
0008w CE
L
L | 0010u D7
A | 0018u DF
D
0020u E7
D
R | 00284 EF
E
0030n F7
S
S | 0038u FF

5. Nhom diéu khién CPU

Tac vu

Dang Iénh

Y nghia

Khéng lam gi

NOP

CPU khoéng lam gi ca.
Lénh nay thuong ding dé lam tré
bang phan mem.

Dwng CPU

HALT

Puwa CPU vao trang thai chd va
khi d6 n6 khong lam gi ca. Trang
thai nay sé bi pha v& khi cé ngét
(INT, NMI) hoac reset

Cha y: O day ta khong khao sét cac [énh lién quan vé ngét.
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Set Interrupt Mode 1

N O P 00
NO OPERATION
H A LT 76
D 1 F3
Disable Interrupt
1 FB
Enable Interrupt
ED
I M 0 46 8080A Node
Set Interrupt Mode 0
ED
I M 1 56 Restart to Location 0038u

ED Indirect Call using Register I
I M 2 5E and 8 bits from Interrupting Device
Set Interrupt Mode 2 as a Pointer.

6. Nnom truy cap céng xuat/nhap

Tac vu Dang lénh Y nghia
Doc cdng nhap véi dia chi truc tiép IN A (n) A€ (n)
Doc cdng nhap véi dia chi & thanh ghi C IN r, (C) r< (C)
Ghi ra céng xuét v&i dia chi truc tiép OUT (n),A (n) €A
Ghi ra céng xuét véi dia chi & thanh ghiC | OUT (C), r (C) €

chay:

nhap va 256 cdng xuét
s rcothélaA B, C,D,E H,L

« 780 duing 8 bit dia chi thap (A7..A0) cho cac cbng I/O => c6 ti da 256 cdng
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LOOP:

DELAY:

L1:
L2:

cha y:

TD: LED sang lan lwot tir phai sang trai va 1ap lai

org 100h

PATTERN EQU 01H

LD C,PATTERN

LD AC

OUT (03H),A

RLC C ; Dung RRC C se chay sang phai!
CALL DELAY

JR LOOP

; Chuong trinh con DELAY lam tre

LD B,0 ; vong lap voi B la 256 lan!
LD D,0 ; vong lap voi D la 256 lan!
DECD

JRNZ,L2

DJINZ L1

RET

Trong thi du nay, cdng xuét véi dia chi 03H c6 gan 8 LED don va khi xuét ra 1 tai bit
do6 thi LED sé sang

TD: Piéu khién LED sang chay sang trai/phai theo tri s6 0/1 &

cong tac 0 (LSB cta cdng nhap 02H)

PATTERN EQU 01H

ORG 100h ; Chuong trinh con DELAY lam tre
LD C,PATTERN DELAY: LD B,0; vong lap voi B la 256 lan!
. . H I

LOOP: IN  A,(02H) té Ilslégg ; vong lap voi D la 256 lan!

BIT 0A JRNZ,L2

JR NZRIGHT DJINZ L1

RLC C ;chay sang trai RET

JR NEXT

RIGHT: RRC C; chay sang phai
NEXT: CALL DELAY

LDAC

OUT (03H),A

JR LOOP

« KhiZ=0=NOT (LSB clia A) hay cong tac 0 c6 tri la 1 thi LED sang chay
sang phai
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dung dia chi ODH!
ORG 100h

LOOP: LD A,L

CALL DELAY
INCL

LD A9

CPL

JR NC,LOOP
LD L,0

JR LOOP

CALL DEC2LED

TD: Hién thij lién tuc cac sé tr 0 > 9 trén LED 7 doan

Gia st cac LED 7 doan trong hién thi 4 ky sé 1an lwot c6 cac dia chi la
OAH, OBH, OCH, va O0DH cho céc ky sb twong (ng tir vi tri cao xubng
thap. Trong TD nay ta xuat LED 7 doan & vi tri tan cung bén phai, nén

LD L,0 ; chira sé sé hiénra

; chwong trinh con d6i BCD sang mé 7 doan
OUT (ODH),A ; Xuat ra LED 7 doan tai digit don vi!

; Chuong trinh con DELAY lam tre
DELAY: LD B,0; vong lap voi B la 256 lan!
L1: LD C,100; vong lap voi C la 100 lan!
L2: DECC

JR NZ,L2

DJNZ L1

RET

DEC2LED:
PUSH DE
PUSH IX
AND OFH
LD E,A
LD D,0
LD IX,XLAT_TAB
ADD IX,DE
LD A,(IX+0)
POP IX
POP DE
RET

Chuwong trinh con d6i BCD sang ma 7 doan

XLAT_TAB:

; LED 7 doan trong mo phong nay co thu

; tu cac doan nhu sau

; ( O=LED t&t, 1=LED sang )

: -hgfedcba
DEFB 00111111B;
DEFB 00000110B;
DEFB 01011011B;
DEFB 01001111B;
DEFB 01100110B;
DEFB 01101101B;
DEFB 01111101B;
DEFB 00000111B;
DEFB 01111111B;
DEFB 01101111B;

O©CoO~NOOUMAWNEO

« Chuwong trinh con nay b&o toan néi dung ctia DE va IX

« IX = dia chi dau bang tra + chi s

« DE = chi sb (dworc truyén tlr chuong trinh goi né dét trong A)
« Tri trd v& I& ma 7 doan twong tng trong thanh ghi A
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REG.
PORT ADDRESS IMMED. JINDIR.
\ (n) | (C)
DB ED
A n 78
R ED
E B 40
1 G
N ED
P A C 48
U D
T D ED
I N REG, PORT R D 50
INPUT D E
E S ED
S S E 58
T [
1 N ED
N G H 60
A
T ED
I L 68
0
N ED
I N 1 A2
INPUT & Inc HL,Dec B
ED
I N T R B2
INPUT & Inc HL.Dec B REPEAT IF B=0 ]]al%l%IR (HL) o, BLOCK INPUT COMMANDS
I N D ) AA
INPUT & Dec HL,Dec B -
I N DR BA
INPUT & Dec HL.Dec B REPEAT IF B=0
SOURCE
REG.
—L REGISTER IND.
\ A B Jco [ [E [H [L JHD
D3
[MMED. | (n) | n
(D> U 'T° PORT,REG
INPUT REG. ED | ED | ED | ED | ED | ED | ED
INDIR.| (C) |79 | 41 | 49 | 51 | 59 | 61 | 69
O U o1 ED |~
QOUTPUT & Inc HL A3
Dec B
O T I R ED
OUTPUT & Inc HL, B3
Dec B REPEAT IF B=0 JREG. c) >~BLOCK QUTPUT
O UT D [NDIR. ED COMMANDS
QUTPUT & Dec HL AB
Dec B
O T DR ED
QUTPUT & Dec HL BB
Dec B REPEAT IF B=0 4
PORT
DESTINATION
ADDRESS
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toan hang 8 bit

7. Nhém xir 1y bit
Phép toan Dang lénh Y nghia
Lay dao 1 bit trong BIT b.m Z €< NOT(my,)

Z = pha dinh cla bit th&r b trong m

Xda 1 bit trong toan
hang 8 bitvé 0

RES b, m

m, < 0

Bit th&r b trong m bj xéa (RESet)

bat 1 bit trong toan
hang 8 bit Ién 1

SET b, m

m,< 1

Bit th& b trong m dwoc gan 1 (SET)

cha y:

e b cotri la vi tri cda bit dang xét, thuéc dai0 > 7 (7 = & MSB va 0 = & LSB)
e mcothdla A B, C, D, E H, L, (HL), (IX+d), (IY+d)

org 100H
LD A12
LD B,11
LD A1l

HALT

CALL COMP ; két qua = 0

CALL COMP ; két qua =1

COMP:
CP
JR
RES
RET

A _EQ B:
SET
RET

TD: Mach so sanh bang nhau

Md phéng mach sb so sanh 2 toan hang 8 bit (trong A va B), néu chiing
bang nhau thi d&t LSB cla D Ién 1, ngwoc lai thi x6a nd vé 0

B
Z,A EQ B
0,D

0,D
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BIT

BIT TEST
REG.] INDEXED
REGISTER INDI)CIX |(TY
A B C D E | H | L JUHD]| +d)]| +d)
DD | FD
O JcCB|CB|CB|CB|CB|CB|CEQCB|CB|CB
47 | 40 | 41 | 42 | 43 | 44 | 45 1 46 | d d
46 | 46
DD | FD
1 JCB|CBE|CB|CB|CB|CB|CBJCB|CB/|CB
4F | 48 | 49 | 4A | 4B | 4C | 4D J4E | d d
4E | 4E
DD | FD
2 | CB|CB|CB|CB|CB|CB|CBJCB]|CB/|CB
57 | 60 | 61 | 52 | 53 | b4 | 55 ) 66 | d d
56 | 56
DD | FD
3 |CB|CB|CB|CB|CB|CB|CBJCB|CB/|CB
5F | 58 | 59 | 5A | 5B | 5C | 5D | S5E | d d
5E | 5E
DD | FD
4 | CB | CB|CB|CB|CB|CB|CBJCB]|CB/|CB
67 | 60 | 61 | 62 | 63 | 64 | 65 | 66 | d d
66 | 66
DD | FD
5 |CB|CB|CB|CB|CB|CB|CBJCB]CB/|CB
6F | 68 | 69 | 6A [ 6B | 6C | 6D | 6E | d d
GE | GE
DD | FD
6 | CB | CB|CB|CB|CB|CB|CBJCB|CB/|CB
T7 170 |71 |72 | 73| 74| 7576 |d d
76 | 76
DD | FD
7 JCB|CB|CB|CB|CB|CB|CBJCB]|CB/|CB
TF |78 |79 |TA[ 7B |7C | 7DYQTE] A d
[E L IE
BIT RESET
REG.| INDEXED
REGISTER INDIJC(IX (1Y
A B C D E | H [ L JHD] +d] +d)
DD | FD
O JCB|CB|CB|[CB|CB|CB|CBJCBY]CB/|CB
87 | 80 | 81 | 82| 83 |84 |8 ]86]d d
86 | 86
DD | FD
1 yCB | CB|CB|CB|CB|CB|CBRCBJCB|CB
8F | 88 | 89 | 8A | 8B | 8C | 8D | 8E | d d
8E | 8E
DD | FD
2 JCB|CB|CB|CB|CB|CB|CBJQCB]CB|CB
97 | 90 | 91 | 92 | 93 | 94 | 95 96 | d d
96 | 96
DD | FD
3 JCB|CB|CB|CB|CB|CB|CBJQCB]CB|CB
OF | 98 | 99 | 9A | 9B | 9C | 9D J 9E | d d
9E | 9E
DD | FD
4 | CB|CB|CB|CB|CB|CB|CBJCB|CB|CB
AT | AO | A1 | A2 | A3 | A4 | AS A6 | d d
AG | AB
DD | FD
5 JCB|CB|CB|CB|CB|CB|CBQCB]CB|CB
AF | A8 | A9 | AA | AB | AC | AD J AE | d d
AE | AE
DD | FD
6 | CB|CB|CB|CB|CB|CB|CBJQCB]CB|CB
B7 | BO | B1 | B2 | B3 | B4 | B5 | B6 | d d
B6 | B6
DD | FD
7 JCB|CB|CB|CB|CB|CB|CBJQCB]CB|CB
BF | B8 | B9 | BA | BB | BC | BD | BE o %E
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SET :
BIT SET )
REG.| INDEXED
REGISTER INDT|CIX | (IY
A | B C D E H [ L JHD] +d)| +d)
DD | FD
O JCB|CB|CB|CB|CB |CB|CBJQCB|CB|CB
C7 | CO|Cl|C2|C3|Ca|C5)C6]d d
C6 | C6
DD | FD

CB | CB | CB | CB
CF | C8 | C9 | CA

CB|CB|CBJCB|CB|CB
CB|CC|CDJCE]d d

CB | CB | CB | CB
D7 | DO | D1 | D2

CB|CB|CBYJCB|CB|CB
D3 | D4 (Do QD6|d |d

3 JCB | CB|CB|CB|CB|CB|CBJCB|CB|CB
DF | D8 | D9 | DA | DB | DC | DD JUDE|d d

DE | DE

DD | FD

4 | CB | CB|CB|CB|CB|CB|CBJCB|CB|CB
E7 | EO | E1 | E2 | E3 | E4 | E5 J E6 | d d

E6 | E6

DD | FD

5 | CB | CB|CB|CB|CB|CB|CBJCB|CB|CE
EF | E8 | E9 | EA | EB | EC | ED J EE | d d

EE | EE

DD | FD

6 | CB | CB | CB | CB|CB|CB|CBJCB|CB/|CB
F7 | FO | F1 | F2 | F3 | F4 | F5 } F6 | d d

F6 | F6

DD | FD

CB | CB | CB | CB
FF | F8 | F9 | FA

CB | CB|CBJCB]|CB|CB
FB | FC | FD | FE | d d

8. Nném hoan d6i, chuyén khoi va tim kiém
OP Code
Mnemonic Tacvu Mo ta
Hex
BC « B'C' S T
D9 EXX DE <> D'E' Hr?ian doi cac cap thanh
HL <> HL' |9
(DE) < (HL) |Nap 6 nh¢ & (DE) véi 6
DE < DE -1 |nh& & (HL), gidm DE,
EDB8 | LDDR |\ HL-1 |HL vaBCdi1,
BC <~ BC -1 |lap lai cho t&i khi BC =0
ALy | SOsanhonho (HL) voi
b AL S (HL) . |A tang HL thém 1, gigm
<AL+ 1 1BC di 1, dat cac co,
BC«BC-1 . o
A gilr nguyén
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SOURCE
REG.

INDIR.

(HL)
L. D> 1 ED
Load(DE)<—(HL) ,Inc HL & DE,Dec BC A0
L. DI R ED
Load (DE)«—(HL) ,Inc HL & DE,Dec BC,Repeat until BC = 0 JREG. |(DE)] BO
L. DD INDIR. ED
Load (DE)«—(HL) Dec HL & DE,Dec BC A8
L. D DR ED
Load(DE)<—(HL) Dec HL & DE,Dec BC,Repeat until BC = 0 B8

Reg HL points to source
Reg DE points to destination
Reg BC is byte counter

SERCH LOCATION

REG.

INDIR.

(HL)
C P 1 ED
Inc HL,Dec BC Al
C P 1 R ED
Inc HL,Dec BC,Repeat until BC = 0 or find match REG. [(DE)] B1
C P D INDIR. ED
Dec HL,Dec BC A9
C P DR ED
Dec HL,Dec BC,Repeat until BC = 0 or find match BY

HL points to location in memory
to be compared with accumulator
BC is byte counter
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r
4 w A A 80 & 4 )
Tom tat tap 1énh Z30 vl cac cor
Instruction C|l[Z]|PV|S|N|H Comment
ADD s; ADC s S1rvisjolrs 8-bit add or add with carry
SUBs; SBCs; CPs; NEG | S| S|V IS]|1]| [ 8-bit subtract,subtract with carry,compare and
negate accunulator
AND s O| S|P |S]0O|1|} Logical operations
OR s; XOR s O|S|P|JJ|O|O]| ANDset's different flags
INC s <l JIVvISl0| [ 8-bit increment
DEC s SV Sr s 8-bit decrement
ADD ii,ss S]] 0]x]| 16-bit add
ADC HL,ss SISV IS0 x 16-bit add with carry
SBC HL,ss AR AFEREES 16-bit subtract with carry
RLA ; RLCA; RRA; RRCA | S [+ |- |+ ]O]O Rotate accumulator
RLs; RLCs; RRs; RRCs| S| S|P | S ]O]O Rotate and Shift location s
SLA s: SRA s;SRL s
RLD ; RRD | f|P|S]0O]O Rotate digit left and right
DAA N AN I I O B Y Decimal adjust accumulator
CPL L At Complement accumulator
SCF 1 0|0 Set carry
CCF S]] ]0]x Complement carry
IN r,(C) S|P |S|0]0 [nput register indirect
INI: IND: OUTI;OUTD JIx|x]1|x }Elock input and output
INIR; INDR;OTIR;OTDR 1| x| x|1]Xx L=0if B # 0,otherwise Z =1
LDI: LDD X[ f|x]0|0 Block transfer instructions
LDIR; IDDR X|0|x|0]|O0 P/V =1 if BC # 0,otherwise P/V =10
CPI; CPIR: CPD; CPDR SIS Ix]1]x Block search instructions
Z =1 if A= (HL),otherwise Z = 0
P/V =1 if BC # 0.otherwise P/V =0
1D A,I: LD AR JIIFFE f|0]|O The content of the interrupt enable flip-flop
(IFF) is copied into the P/V flag
BIT b.s sl S x|[x]0]1 The state of bit b of location s is copied into
the Z flag
The following notation is used in this table:
Symbol Operation
C Carry flag.
z Zero flag.
S Sign flag.
P/V  Parity or overflow flag.Parity(P) and overflow(V) share the same flag.
H Half-carry flag.
N____Add/Subtract flag.
T The flag is affected according to the result of the operation.
. The flag is unchanged by the operation.
0 The flag is reset by the operation.
1 The flag is set by the operation.
X The flag is a "don' t care.”
Vv flag affected according to the overflow result of the operation.
P____P flag affected according to the parity result of the operation. . __________
r y one of the CPU registers A,B,C,D,E,H,L.
s y 8-bit location for all the addressing modes allowed for the particular instruction.
ss y 16-bit location for all the addressing modes allowed for that instruction.
ii Any one of the registers HL,IX,IY.
R Refresh counter.
n 8-bit value in range <0,255>
nn 16-bit value in range <0,65535>
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