DbHBK Tp HCM
Khoa BDT-BMDT
GVPT: Ho Trung My

Céc TD lap trinh Z80 (phan doc thém ciia VXL-chuong 2)
Chay:
Cac TD sau dugc chay thu trén m6 phong Z80 (Z80 IDE V1.0 cua Peter J.Fondse). Trong md phong
nay, tac gia da dinh nghia sin cAc ngoai vi nhu sau (ta ¢d thé chinh lai & cira s6 Z80 Visual Simulator =
Peripherals = Configure Peripherals)

STT | Ngoai vi Loai Cong | Pia chi | Chu thich
1 | Céc cong tac (Switches) Nhap 02H
2 |8dén LED (LED’s) Xuat 03H | O=LED tat; 1=LED séng
3 | Thanh truot (Slider) Nhap 04H
4 | Hién thi vach (Bar display) Xuét 05H
5 | Hién thi 7 doan (7 segment display) Xuét 0AH | 4 digit v6i dau cham thap phan

TD 1: Céc thi du cdng/trir s6 nhi phan va céng BCD
; TD: binary numbers ex1

; Minh hoa cac phep toan nhi phan

NUM1 EQU 25

NUM2 EQU -17

BIN16_1 EQU 2578 ; 0A12H

BIN16_2 EQU 1289 ; = 0509H

TEST EQU 1289-2578 ; = FAF7H

org 100h

program
IN A,(02H) ; doc tu switches
OUT (O3H),A; xuat ra LED
CPL ; lay bu 1 cua A
OUT (03H),A; xuat ra LED bu 1 cua A
CPL ;2 lan bu 1 ve tri cu
OUT (03H),A; xuat ra LED
XOR OFFH ; 1 cach lay bu 1 khac
OUT (03H),A; xuat ra LED bu 1 cua A
XOR OFFH ;2 lan bu 1 ve tri cu
NEG ; bu 2 cua A
OUT (03H),A; xuat ra LED bu 2 cua A
NEG ; 2 lan bu 2 ve tri cu

; Thu lenh ADD voi toan hang 8 bit
LD A,NUM1
LD B,NUM2
ADD A,B ; A<-A+B=25+ (-17) = 8
OUT (03H),A; xuat ra LED

; Thu lenh SUB voi toan hang 8 bit
LD A,NUM1
LD B,NUM2
SUB B ; A<-A-B=25 - (-17) = 42

OUT (03H),A; xuat ra LED
; 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) hoic 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 lap trinh Z80
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; Thu lenh ADD voi toan hang 16 bit dung thanh ghi 8 bit
LD I1X,BIN16 3 ; Lay byte thap truoc
LD A, (IX)
LD 1Y,BIN16_4
LD B, (1Y)
ADD A,B
LD DE,RESULT_1
LD (DE),A
INC IX ; Pointer chi den byte cao
INC 1Y
INC DE
LD A, (IX)
LD B, (1Y)
ADC A,B
LD (DE),A
; Lenh SBC cung lam tuong tul!
LD I1X,BIN16 3 ; Lay byte thap truoc
LD A, (1X)
LD 1Y,BIN16_4
LD B, (1Y)
SUB B
LD DE,RESULT_2
LD (DE),A
INC IX ; Pointer chi den byte cao
INC 1Y
INC DE
LD A, (1X)
LD B, (1Y)
SBC A,B
LD (DE),A
; Cong 2 so BCD 4 digits
LD 1X,BIN16 5 ; Lay byte thap truoc
LD A, (IX)
LD 1Y,BIN16_6
LD B, (1Y)
ADD A,B
DAA
LD DE,RESULT_3
LD (DE),A
INC IX ; Pointer chi den byte cao
INC 1Y
INC DE
LD A, (1X)
LD B, (1Y)
ADC A,B
DAA
LD (DE),A
HALT
BIN16_3 DEFW 1289
BIN16_4 DEFW 2578
BIN16_5 DEFW 1289H; Bieu dien BCD cua 1289
BIN16_6 DEFW 2578H; Bieu dien BCD cua 2578
RESULT_1 DEFS 2
RESULT_2 DEFS 2
RESULT_3 DEFS 2
end program

TD 2: Tinh téng ciia 1 mang dir liéu trong b nhé

org 100H
; Chuong trinh tinh tong 1 array voil so bytes (trong B) va voi dia chi bat dau
; trong HL

TD lap trinh Z80
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; Ket qua duoc cat trong DE
program
LD A,(N)
LD B,A ; Lay so bytes dat vao B
LD HL, DATA
LD A, O
LD DE,O ; Sum <- 0
LOOP: ADD A, (HL)
LD E,A ; Cap nhat byte thap cua Sum
JR NC, NEXT
INC D ; Cap nhat byte cao cua Sum
NEXT: INC HL
DJINZ LOOP
HALT
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 $ - DATA = 8
end program

TD 3: Thir Ienh IN/OUT
; TD: LED exl1
; cac LED o cong xuat (O3H) se tat/sang theo trang thai cua khoa o
; cong nhap (02H)
org 100h
program
loop: in A,(02H)
out (03H),A
Jjr loop
end program

TD 4: LED sang lan lwot tir phai sang trai va lap lai
; TD: LED ex2 - LED sang chay xoay sang trai
PATTERN EQU O1H
org 100h
program
LD C,PATTERN
loop: LD A,C
OUT (O3H),A
RLC C ; Dung RRC C se chay sang phai!
CALL DELAY
JR loop
; Chuong trinh con DELAY lam tre
DELAY: LD B,0 ; vong lap voi B la 256 lan!

L1: LD D,O0 ; vong lap voi D la 256 lan!
L2: DEC D

JR NZ,L2

DINZ L1

RET

end program

TD 5: Piéu khién LED sang chay sang tréi/phai theo tri s6 0/1 & cong tac 0
; TD: LED ex3 - LED sang chay xoay sang trai/phai theo cong tac 0 la 0/1
PATTERN EQU O1H

org 100h

TD lap trinh Z80
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program
LD C,PATTERN
LOOP: IN A, (02H)
BIT O,A
JR NZ,RIGHT
RLC C ; Dung RRC C se chay sang phai!
JR NEXT
RIGHT: RRC C
NEXT : CALL DELAY
LD A,C
OUT (03H),A
JR LOOP
; Chuong trinh con DELAY lam tre
DELAY: LD B,0 ; vong lap voi B la 256 lan!

L1: LD D,O0 ; vong lap voi D la 256 lan!
L2: DEC D

JR NZ,L2

DINZ L1

RET

end program

TD 6: Hién thi cac so tir 0 dén 9 va lap lai
Céc LED 7 doan trong hién thi 4 ky s lan lwot c6 cac dia chi 1a 0AH, 0BH, 0CH, va 0DH cho céc ky
s6 twong wng tir vi tri cao xuéng thap. Trong TD nay ta xuat LED 7 doan & vi tri tin clng bén phai,
nén dung dia chi ODH!
; TD: LED ex4 - Hien thi cac so tu 0 den 9 va lap lai
org 100h
program
LD L,O0
LOOP: LD A,L
CALL DEC2LED
OUT (ODH),A ; Xuat ra LED 7 doan tai digit don vi!
CALL DELAY
INC L
LD A,9
CP L
JR NC,LOOP
LD L,O0
JR LOOP
; 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: DEC C

JR NZ,L2

DINZ L1

RET

; Chuong trinh doi so nhi phan 4 bit sang ma 7 doan
DEC2LED:PUSH DE

PUSH 1IX

AND OFH

LD E,A

LD D,0

LD IX,XLAT_TAB

ADD IX,DE

LD A, (1X+0)

POP IX

POP DE

RET
XLAT_TAB:
; LED 7 doan trong mo phong nay co thu tu cac doan nhu sau
; hgfedcba - O=LED tat, 1=LED sang

TD lap trinh Z80
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DEFB 00111111B;
DEFB 00000110B;
DEFB 01011011B;
DEFB 01001111B;
DEFB 01100110B;
DEFB 01101101B;
DEFB 01111101B;
DEFB 00000111B;
DEFB 01111111B;
DEFB 01101111B;
end program

©OCoo~NoOUWNEFO

TD 7: Tim bit kiém tra chin 1& cho 1 s6 8 bit trong thanh ghi A.

Trong Z80 c6 hd tro viéc cap kiém tra chin 1é véi co P/V & bit thir 2 trong thanh ghi F sau cac Iénh
logic nhu AND, OR,.... Tuy nhién trong phan mém mo phéng cuia tac gia Peter J.Fondse khong c6
thwre hién chire ning nay, do d0 ta sé tw viét chwong trinh cap nhat P/V theo ndi dung ciia thanh ghi
A: néu so bit 1 & A 1a s6 chin thi P/V=1 (diéu kié¢n PE d(ng), ngwoc lai thi P/V=0 (diéu kién PO dlng)

org 100H
program
; Hieu ung cap nhat co Parity sau lenh LOGIC
LD A,1
AND OFFH ;P/V=0=0dd Parity(do so bit 1 cua ket qua AND la le)
LD A,3

AND OFFH ;P/V=1=Even Parity(do so bit 1 cua ket qua AND la chan)
; Tuy nhien co P/V khong cap nhat vi Simulator nay bi loi trong phan cap nhat
; Parity. Neu dung phan mo phong Z80 Simulator IDE cua Oshon thi khong can
; Do do ta se 1 chuong trinh con se cap nhat Parity theo so bit 1 trong A

LD A,1

CALL PARITY_E ; P/V=0

LD A,3

CALL PARITY_E ; P/V=1

HALT
PARITY_E:

PUSH BC

PUSH DE

PUSH AF

POP BC ; B=A , C=F

LD B,8

LD D,A

LD E,O

RES 2,C ; P/V = 0 (co P/V o vi tri bit 2 trong thanh ghi F)
LOOP: SRL D

JR NC,SKIP

INC E
SKIP: DINZ LOOP ; Vong lap tren dem so bit 1 trong A va cat vao E

BIT O,E

JR NZ,0DD

SET 2,C ; P/V =1
ODD: LD B,A

PUSH BC

POP AF ; A = khong doi, F duoc cap nhat theo so bit 1 cua A

POP DE

POP BC

RET

end program

TD 8: Ap dung Iénh dich bit dé thuc hién phép nhan khéng dau X cho véi 1 sé ¢é dang 2"+ 1 (nhu 3,
5,9,17...): X* (2"+ 1) = X*2" + X = dich X sang tréi n bit + X
Gia sir ket qua cia phép nhan sé dit trong 1 so 16 bit.

TD lap trinh Z80
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- Chuong trinh con MUL_2NA1 nhan 1 sé & thanh ghi A voi 1 sé c6 dang 2"+ 1 & B
va két qua 16 bit dugc dé trong cip thanh ghi DE
org 100H
program
LD A,27
Lb C,17
CALL MUL_2NA1
HALT
MUL_2NA1:
PUSH AF
PUSH BC
LD D,0
LD E,A
DEC C
RET zZ
CALL SHIFT_N
ADD ALE
LD E,A
LD A,O
ADC A,D
POP BC
POP AF
RET
; 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
RL D
JR SHIFT_N
end program

; ; Dich cap thanh ghi DE sang trai 1 bit

Cha y: Tom tat hiéu ung cua cac lénh dich va xoay bit trong Z80

B Rotate Left/Right Circular : RLC/RRC

B Rotate Left/Right : RL/RR

b7 <4——— b0 b7 ———» b0

W Shift Left/Right Arithmetic : SLA/SRA

b7 4——— b0 9 E:ﬂ—» b0

Sign unchanged

m Shift Left/Right Logical : SRL

0

TD 9: Tinh bu 2 cia 1 s6 16 bit trong b nhé
org 100H
program
; 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 A,L

CPL ; tinh bu 1 cua byte thap
LD L,A

LD A,H

TD lap trinh Z80
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CPL
LD H,A
INC HL

LD (NUM2),HL

; tinh bu 1 cua byte cao

; Cach 2 lay bu 2 bang lay 0 - NUM1
LD HL, (NUM1)

EX DE,HL
LD HL,O
AND A

; CF =0

SBC HL,DE
LD (NUM3),HL

HALT

org 200H
NUM1
NUM2
NUM3

defs 2
defs 2

defw 56D3H

; bo 2 cua 56D3H 14 A92DH

end program

; thi bu 2 cua no o (NUM2) = A92DH

TD 10: Minh hea chuyén déi biéu dién sé theo ASCII sang BCD va ngugc lai; va tinh téng 2 s6 BCD
c6 nhiéu ky so, trong TD nay mdi s6 BCD c6 10 ky so.

org 100H
BCD_LEN EQU 5
program

ASCI1_HEX:
LOOP:

SUM_BCD:

L1:
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LD HL,NuUM1
LD IX,NuM1_BCD
CALL ASCII1_HEX
LD HL,NUM2
LD IX,NumM2_BCD
CALL ASCII1_HEX

LD HL,NUM1 BCD + BCD _LEN - 1 ;

LD 1X,NUM2_BCD + BCD LEN - 1
LD 1Y,BCD SUM + BCD_LEN - 1
CALL SUM_BCD

LD HL,BCD_SUM
LD IX,ASCI1_SUM
CALL BCD_ASCII
HALT

LD B,BCD_LEN

LD A, (HL)

AND OFH

RLA

RLA

RLA

RLA

LD C,A

INC HL

LD A, (HL)

AND OFH

ADD A,C

LD (I1X+0),A

INC HL

INC IX

DINZ LOOP

RET

LD B,BCD_LEN
AND A ; CF=0
LD A, (I1X+0)
ADC A, (HL)

DAA

LD (1Y+0),A

TD lap trinh Z80 —trang 7,

chi den ky so BCD tan cung phai
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BCD_ASCII:

L2:

NUM1
NUM2
ASCI1_SUM

NUM1_BCD
NUM2_BCD
BCD_SUM

DEC IX
DEC 1Y
DEC HL
DINZ L1
RET

LD B,BCD_LEN
LD A, (HL)
LD C,A
AND OFOH
RRA
RRA
RRA
RRA ; lay nua byte cao
OR 30H ; Dol sang ASCII tuong duong
LD (IX+0),A
INC 1IX
LD A,C
AND OFH ; lay nua byte thap
OR 30H ; Dol sang ASCII tuong duong
LD (IX+0),A
INC 1IX
INC HL
DJINZ L2
RET
org 200H
DEFM "1234567890"
DEFM "1098765432"
DEFS 10 ; Ket qua la "2333333322"
DEFB O
DEFS 5 ; Ket qua la 1234567890H (BCD cua thap phan 1234567890)
DEFS 5 ; Ket qua la 1098765432H (BCD cua thap phan 1098765432)
DEFS 5 ; Ket qua la 2333333322H
end program

TD 11: Tim chiéu dai cia 1 chudi ky tw
Chudi ky tu bit dau tir & nhd 0201H va danh dau hét chudi bang ky ty “carriage return) (CR) c6 gia tri la
ODH. bt chiéu dai chudi (khdng ké CR) vao 6 nhé 0200H.
TD: Tu 6 nhé 0201H ta théy cac byte: 52H, 41H, 54H, 48H, 45H, 52H, ODH
Nghia la chudi ‘RATHER’,0D :‘R’,‘A’,‘T’ ,‘H’, ‘E’,‘R’, CR
Sau khi thyc thi doan chuong trinh nay tai 6 nhéd 0200H c6 tri 06H.

- Cach 1:

CHKCR:

DONE:

- Cach 2: Dung CPIR
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LD HL, 0201H ; Contrd HL chi dén dau chudi

LD B,O : Chiéu dai chudi =B =0

LD A, ODH : So sanh CR vsi ky tu trong chudi

CP (HL) ; Ky tu dang xét 1a CR?

JR Z ,DONE ; bang. K&t thuc.

INC B ; Cong 1 vao chiéu dai chudi

INC HL

JR CHKCR ; Kiém tra ky tu ké

LD A,B ; C4t chiéu dai chudi

LD  (0200H),A

HALT

LD HL, 0201H : Contrd HL chi dén dau chuédi

LD BC,O ; Bo dém sé byte BC = 0 dung cho CPIR

LD A, ODH : Lgp lai so sanh CR vsi ky tu trong chudi
CPIR ; BC giam 1, HL t3ng 1, néu BC=0 hoic (HL)=A dung
LD A,OFFH ; Vi BC chua sé6 1an &ém am nén liy bu 2
SUB C

LD  (0200H),A

HALT
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