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CHUONG 3: HQ VI PIEU
KHIEN 8051
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KHOA: PTVT - DTU



@>. GIOI THIEU

Cac vi bo diéu khién va cac bd vi xir 1y cé ba diém kh
v/ Kién tric phan cing

v Pham vi irng dung

v Pic diém tap lénh

Cac ho vi diéu khién pho bién
v Intel 8051

v PIC16C5x

v' Motorola MC68xxx

v AVR

v PSoC

a

¥ chinh sau:



8051 thudc ho vi diéu khién MCS-51.

MCS-51 dwoc phat trién béi Intel va cac nha san xuat khac (nhuw
Siemens, Philips) 1a cic nha cung cip dirng thir hai ciia ho nay.
Tém tit mot so6 dic diem chinh ciia ho 8051:

4K bytes ROM trong

128 bytes RAM trong

4 cong 1/0 8-bit

2 bd dinh thdi 16 bit

Giao dién noi tiép

Quan ly dugc 64K b nhé code bén ngoai

Quain ly dwgc 64K b nha dir licu bén ngoai



&/

ExternTl intfrrupts

On-chip Timer/Counter
ROM f
Interrupt or On-chip Timer 1 “— | Counter
Control program RAM Inputs
code Timer 0 «— pu
Bus Serial
0SC oot 4 1/0 Ports Port
} D { l l PO P1 P2 P3 TxD RxD
=
I I Address/Data




P1.0
P1.1

P1.2

P1.3

P1.4

P1.5

P1.6

P1.7

RST
(RXD)P3.0
(TXD)P3.1
_(INTO)P3.2
(INT1)P3.3
(TO)P3.4
(T1)P3.5
“(WR)P3.6
“(RD)P3.7
XTAL2
XTALI
GND

0 3 N Lt A WIN —

DN = = = = = = = = = = O
S O 0 9O DN BN W N = O

8051

37

35
34
33
32
31
30
29
28
27
26
25
24
23
22
21

Vce
P0.0(ADO)
P0.1(AD1)
P0.2(AD2)
P0.3(AD3)
P0.4(AD4)
P0.5(AD5)
P0.6(AD6)
P0.7(AD7)
EA/VPP
ALE/PROG

PSEN
P2.7(A15)

P2.6(A14)
P2.5(A13)
P2.4(A12)
P2.3(Al11)
P2.2(A10)
P2.1(A9)

P2.0(A8)



»>  / CACCONG /O

>4 CONG /O
Port O (chan 32-39) :R0(P0.0 ... PO.7)
Port 1 (chan 1-8) :P1(P1.0 ... P1.7)
Port 2 (chan 21-28) :R2(P2.0 ... P2.7)
Port 3 (chan 10-17) :P3(P3.0 ... P3.7)
»>M0i cong c6 8 chan:

Dadnh ten P0.X (X=0,1,...,7), P1.X, P2.X, P3.X
Ex:P0.0 la bit 0 (LSB) cua P0

Ex:P0.7 la bit 7 (MSB) cua P0

8 bits nay cau thanh 1 byte

M&i cong c6 thé dwoc dung nhw input hay output



Byte address

7FH

30H

2FH

20H
IFH

18H
17H
10H

OFH
08H

07H
00H

20

Bit address



Cac kiéu dinh dia chi cho phép xac dinh nguon va dich ciia dit liéu theo
nhiéu cach khac nhau tity tinh huéng lap trinh
» Dinh dia chi tirc thoi :
MOV A, #65H ; dwa gia tri 65h vao thanh ghi A
-> A=65h

» Dinh dia chi thanh ghi

MOV R1, A ; dwa dir li€u trong thanh ghi A vao thanh ghi R1
- R1=A

> Pinh dia chi truc tiép
MOV RO, 40H ; lay dir liéu tai dia chi 40h dwa vao thanh ghi R0
> Pinh dia chi gian tiép
MOV A, @R1 ; lay dit liéu tai dia chi dwoc chira trong thanh
ghi R1 dwa vao thanh ghi A



Blue background are I.0 port SFR=s
Yellow hackgroaund avre control SFR=
Green background are other SFRs



ANH GHI CONG 1/0

> 8051 c6 4 thanh ghi cong 1/0 : PO, P1, P2, P3
> Tat ca port déu dwoc dinh dia chi bit
> Dé truy cip dén cac bit ta dung ci phap sau :
<Port name> . <bit>
Vi du dé x6a bit 4 ciia cong PO

CLR P04




TAP LENH

; dest = source

MOYV dest, source

Vidu: MOV A, #/2H ;A=T2H

MOV A, R4 ;A=62H

MOV B, 7EH

MOV PI1, A ;mov A to port 1
Chuy:

> MOV A#72 # MOV A,72

> MOV DPTR, A

> MOV #30,A

> dest va source khong dworc dong thdila Rn
MOV R1,R2



@. TAP LENH

»Truy cap bd nhd ROM ngoai
MOVC A, @A + DPTR

MOVC A, @A + PC
» Truy cap bd nhd RAM ngoai

MOVX A, @Ri MOVX A, @DPTR
MOVA @Ri, A MOVX @DPTR, A
> Trao d6i dir liéu
XCHA,Rn XCH A, mem XCH A, @Ri

Thao tac ngin xép
PUSH mem POP mem



@ Lénh di chuyén dir liéu MOV
MOV DICH,NGUON
@ Vidu:
MOV A#55H ; Nap gia tri 55h vao thanh ghi A
MOV R0,A  ; Sao ngi dung trong thanh ghi A vao R0
MOV R2,#20 ;Nap gia tri 20 vao thanh ghi R2
@ Luu y: Gia tri nap vao thanh ghi khong duwgc qua 256
VD: MOV R2.,#400 ; Cau Iénh sai



@ Lénh cong ADD:
ADD A,NGUON
Lénh nay anh hwéng dén co CY,PF,AC
@ Vidu: ADD A,R2;A=A+R2

ADD A,3FH ; Cong A véi 6 nhé c6 dia chi 3FH két
qua cat vao A.

ADD A @Rl Cong A vo6i 6 nhé co dia chi bang gia
tri cat trong R1, két qua lwu & A.
ADD A, #3FH ;Cong A véi hang s6 3FH, két qua luu
0 A.
@ Luu y: Trong phép cong ADD A,@thanh_ghi chi ¢6 thanh ghi
R1 va RO 1a dwoc phép.



® Lénh trir SUBB: Trir cac s6 khong dau

SUBB A,NGUON ; A=A-nguon-CY
® Khi CY=0; Cac budc tién hanh l1énh nhu sau:

Lay bu 2 ciia so trir
Cong so6 vira tim dwoc
Dao c6 nho
® Vidu:

CLR C

MOV A#3FH

MOV R3,#23H

SUBB A,R3

3FH 0011 1111

23H 0010 0011

Két qua CY=0, AC=0

0011 1111
1101 1101 (BU 2)
10001 1100




@ Khi CY=1; Lénh nay dwgc dung trir cac so nhiéu DyTe
muwon. Néu CY=1 truéc khi thwe hién 1énh SUBB thi két qua sé
trir di 1

@ Vidu:

CLR C

MOV A, #6

SUBB A, #96H ;62H-96H=CCH

MOV R7,A

MOV A#27TH

SUBB A#12H ; 27H-12H-1=14H



® Lénh nhan MUL:nhan hai so khong dau
MUL AB ; két qua lwu vao 2 thanh ghi, A chira byte trong s6 thip, B chira byte
trong so cao
@® Vidu:
MOV A #25H
MOV B.,#65H
MUL AB ;25H*65H=E99H V¢i B=0EH A=99H
@® Lénh chia DIV: 2 s6 8 bit
DIV AB ; phin thwong luvu & A va phan du lwu ¢ B
@® Vidu:
MOV B,#20

DIV AB

Luuy:
# Lénh nay ludn xéa cac co CY=0 va OV=0 néu B#0
# Néu B=0 thi OV=1 b4o 16i va CY=0




& Viét chwong trinh dé nhép dir liéu dang HEXA trong pham'¥
cong P2 va chuyén doi sang dang thap phan. Luu y cac so vao cac thanh ghi
R5,R6,R7 trong do s6 c6 nghia nho nhat la RS.



/@>. énh so hoc

@ Lénh INC: tang gia tri 1én mot don vi.
@® Néu truéc khi ting 1a OFFH sau khi ting 1a 00H
INC BYTE

VD: INC A
INC R2

@ Lénh INC DPTR ;tang thanh ghi 16 bit Ien 1 don vi



w DU LIEU VA CHi DAN

@ Chi din dinh nghia kiéu byte: DB
DATAL: DB 28 ; so thiap phan
DATA2: DB 010101B ; so nhi phan
DATA3: DBB 39H ; ma Hexa
DATA DB (23450 ; ma ASCII
@ ORG: duoc dung dé bat dau dia chi cia chwong
trinh.
ORG 300H
ORG 20




@w DU LIEU VA CHi DAN

@® EQU; dung dé dinh nghia mét hang so
Count EQU 25
MOV R2#COUNT ; R2=2§

@ END: Bio cho trinh dich biét mi nguon da két thic



Cmwarrr—/ -

@ Lénh AND:
Ci phap: ANL dich,nguén
Thuc hién phép AND logic, khéng anh hwéng dén co
Vidu: ANL A#0FH
ANL A,R1
ANL A,@R1 ;

@ Lénh OR:
Ci phap: OR dich, nguon

Thuc hién OR logic 2 toan hang, két qua lwu é toan hang dich
Vi du: MOV A#55H
OR A#FFH



Cmwarrr—/ -

@ Lénh XOR:
Ci phap: XRL dich,nguén
Thuc hién phép XOR trén hai toan hang, dit két qua vao dich
Vidu: XRL A#0FH
XRL A,R1
XRL A,@R1 ;

@ Lénh CPL: lay bu thanh ghi
Ci phap: CPL dich, nguon
Thuwe hién phép dao bit 0 thanh 1 va 1 thanh 0(hay con goi la phép bu
1)
Vi du: MOV A#55H
CPL A



& CJNE dich, nguon, dia chi twong doi

@ Lénh nz:ly dé so sanh hai tpén,hang nguon va dich,
nhay dél‘l dia chi twong doi néu hai toénohang nay
khong bang nhau. Lénh nay lam thay doi co CY Kkhi
gia tri dich nguon lom hay bé hon.

® Dich > nguén CY=0

® Dich <nguén CY=1



»>  VOYG LAP VA LENH NHAY

@ Cac 1énh nhay c6 diéu kién:

LENH

Y NGHIA

JZ nhan

Nhiy néu A=0

JNZ  nhan

Nhiy néu A#0

DJNZ thanh ghi,nhan

Giam va nhay néu thanh ghi khac 0

CJNE A,BYTE, nhan

Nhiy néu A#0

CJNE th ghil, th ghi 2, nhan

Nhay néu th ghil#th ghi 2

JC nhan Nhay néu CY=1
JNC nhin Nhay néu CY=0
JB  nhin Nhay néu bit =1
JNB nhin Nhay néu bit =0
JBC nhin Nhay néu bit = 1 va xéa no6




e (@)

@ Gia sit c6 mot cam bién & cong P2, hiy viét chwong
trinh doc nhiét do va so sanh vai gia tri 60. Dya vao
két qua kiém tra dat cac gia tri nhiét d§ vao cac
thanh ghi sau:

Néu T=60 thi A=T
Néu T>60 thi R1=T
Néu T<60 thi R2=T




o o (@)

MOV P1,#0FFH
MOV A,P1
CJNE A, #60,LON
SJMP THOAT
LON: JC NHO ;C=1
MOV R1,A
SIMP THOAT
NHO: MOV R2,A
THOAT: END




o Zivioun (@)

@ Quay phai: quay cac bit ciia thanh ghi A qua phai

RR A

Vi du:
# MOV A#36H
RR A
RR A
RR A

A=0011 0110
A=0001 1011
A=1000 1101
A=1100 0110



o Zivioun (@)

@ Quay trai: quay cac bit cua thanh ghi A qua trai

RL A

Vi du:
# MOV A#72H
RL A
RL A
RL A

A=0111 0010
A=1110 0100
A=1100 1001
A=1001 0011



Y& QUAY CO NHO

@ Quay phai cé nhd: cac bit cua thanh ghi A dwgc quay
tu trai sang phai va bit thap nhat dwoc dwa vao co

CY
RRC A
Vi du:
# CLR C
MOV A,#26H
RRC A

RRC A
RRC A

A=0010 0110
A=0001 0011
A=0000 1001
A=1000 0100

CY=0
CY=1
CY=1



@ Quay trai co nhd: cac bit cia thanh ghi A dwgc quay
tu phai sang trai va bit cao nhat dwgc dwa vao co CY

RLC A
Vi du:

# SETB C
MOV A#15H
RLC A
RLC A

RLC A
RLC A

»  QUAY CO NHO

A=0001 0101
A=0010 1011
A=0101 0110
A=1010 1100
A=0101 1000

CY=0
CY=0
CY=0
CY=1




@m-’ TRAO POI THANH GHI

@ Lénh trao doi thanh ghi A:
SWAP A
Léph nay chi lam viéc VO’l thanh ghi A theo cach trao doi
phan byte cao va byte thap cua thanh ghi A véi nhau
Vi du:
# MOV A#72H A=0111 0010
SWAP A A=0010 0111




e (@)

@ Viét chwong trinh tim tong cac sé 1 trong mét byte
da cho
@ Giai:

MOV R1,#0 ; lam bien dem so bit 1
MOV R2,#8 ; dung lap 8 lan
sMOV A#9TH

AGAIN: RLC A ;dich traicocoCY
JNC NEXT ; nhay den NEXt neu CY=(
INCR1 ;tangRllen1

NEXT: DINZ R2,AGAIN



@ Gia sir RAM ¢ dia chi 40H-44H chira nhiét do nam
ngay dwgc chi ra nhw sau, hay tim xem co0 gia tri nao
biang 55 hay khong? Néu cé gia tri bang 55 hiy dat
dia chi ngin nhé vao R4, néu khong thi R4=0

40H=(76)
41H=(55)
42H=(69)
43H=(65)
44H=(50)



o i (@) __

MOV R0,#40H ; GAN PIA CHI CHO R0
MOV B,#5 ; DUNG LAM BiEN PEM O NHO
MOV A #55
BACK: CJNE A,@RO,NEXT ; SS A VOI NOI DUNG O NHO
MOV r4,#55
jmp exit
NEXT: MOV R4,#0
INC RO
DINZ B,BACK ; KiEM TRA PA THUC HiEN 5?
EXIT: END




N DANG CHUONG TRINH

Dang chuwong trinh sir dung ngit




1.

Chu ky may:D0 dai cia chu ky may cua ho 8051 phu thugc
vao tan so bo thach anh. Mgt chu ky may gom 12 chu ky dao
dong thach anh.Chu ky may cua ho 8051 thwong 1a 1,085us

Vi du: Tinh toan chu ky may trong cac truwong hop sau:
11,0592 MHz
16 MHz



/@W 1 THOI GIAN TRE

@ Thoi gian tré dugce xac dinh dua vao thoi gian thwe hién cac
Iénh bén trong vong lap va bo qua cac Iénh bén ngoai vong
l1ap.

@ Vi du: Tinh thoi gian tré ciia chwong trinh

ORG 00H

DELAY: MOV R3.#250

HERE: NOP
NOP
NOP
NOP
DJNZ R3,HERE
RET



@ Cong PO: c6 8 chan tir 32-39: Binh thuong day la

cong ra.
MOV A#55H
BACK: MOV P0A
ACALL DELAY
SIMP BACK

® D¢ co thé vira lam dau vao vira lam dau ra no6 phai
dwoc noi véi mot dién tré kéo R=10K. Luc nay khi
khéi dong lai RO sé tré thanh dau vao. Muon né la
dau vao can phai lap trinh cho no.



/@M' RINH CONG VAO RA

MOV A #0FFH
MOV P0,A
BACK: MOV A,P0
MOV P1,A
SJMP BACK
Chuyén 8 bit dia chi AD0-AD7. Khi ni véi by nhé ngoai,
néu ALE=0 thi PO cip di liéu DO-D7, néu ALE=1 PO 1a dia
chi.



@ Cong P1: c6 8 chan tir 1-8, c6 thé sir dung lam dau
vao va ra. Khi Reset cong P1 la cong ra.

@ D¢ chuyén doi cong P1 1am dau vao ta can lap trinh
cho no nhw sau:
MOV P1#0FFH
MOV A,P1

@ Cong P2:giong chan P1 vé chirc nang cong vao ra.



@ C6 thé truy cap truec tiép cac bit dia chi cia cac cong
SETB P1.2
CLR P1.2



m RINH CONG VAO RA

- C(K)ng P2: con coO chirc nang chuyén dir lieu va dia chi.
C(X)ng P2 két hop céng PO dé tao ra dia chi 16 bit cua b6 nh¢ ngoai.
@ Cong P3: chiém 8 chén tir 10-17 véi cac chirc ning sau:
P3.0: Nhan di¥ liéu (RXD)
P3.1: Phat dir liéu (TXD)
P3.2: Ngat 0(INTO)
P3.3: Ngat 1(INT1)
P3.4: B dinh thoi 0(T0)
P3.5: B dinh thoi 1(T1)
P3.6: Ghi WR
P3.7: Doc RD



@ BT1: Viét chwong xuit LED ( cong P1) cac LED sang
tat xen ké nhau. Vaoi deén sang ¢ mirc logic 1 va tat o
mure logic 0.

® BT2: Viét chwong trinh tao thoi gian tré nap thanh
chi A gia tri 55H, va tang gia tri nay len 700 lan.

® VN: Viét chwong trinh diéu khién 16 led(sang don tir
hai bén vao).



& OUTPUT
Led don
Led 7 doan
Led ma tran

LCD

@& INPUT

Phim don

Ban phim ma tran (ban phim s6 Hex)
@ In/Out

RS232

ADC/DAC
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Phwong phap nay duwa trén nguyén tic hinh anh trén
vong mac mit van con dwoc lwu thém 1 thoi gian
sau khi hinh anh thwe té da mat.

Tai méi thoi diém chi bat sang va hién thi 01 led
Piéu khién bat sang tirng led 1 véi s6 hién thi twong
rng trong 1 thoi gian rat ngin roi tat

Do tan so0 quét rat cao nén mit ngwoi khong thay su
thay doi do ma chi thay tat ca cac led cung sang.



Tit led 0, Bat led 3 (P2.0=1 & P2.3=0)
Pwa mi so 9 ra port 1

Delay

Tit led 3, Bat led 2 (P2.3=1 & P2.2=0)
Pwa mi so 8 ra port 1

Delay

Tit led 2, Batled 1, (P2.1=0 & P2.1=0)
Pwa mi sé 7 ra port 1

Delay

Tit led 1, Bat led 0, (P2.1=1 & P2.0=0)
Pwa mi so 6 ra port 1

Delay

Lip lai tir dau

/@W 8.1: Hién thi so

Thuat toan :

i)

=)

)

LET*3

£§ZTE§{D
LET 2

LET 1

LED}




Org 00
LAP:

SETB P2.0

CLR P23

MOV P1,#98H
LCALL DELAY
SETB P2.3

CLR P2.2

MOV P1,#80H
LCALL DELAY
SETB P2.2

CLR P2.1

MOV P1,#0F8H
LCALL DELAY
SETB P2.2

CLR P2.1

MOV P1,#82H
LCALL DELAY
SJMP LAP

s tiatled 0

; batled 3

s hién thi s0 9
; cho

s tit led 3

; bat led 2

; hién thi s0 8
; cho

s tit led 2

; batled 1

; hién thij s6 7
;cho

s tit led 1

; batled 0

s hién thi s0 6
; cho

DELAY:
PUSH 01

MOV R1,#0FFH

DJNZ R1.,$
POP 01
RET
END.
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RUNG PHIM & PHUONG P
CHONG RUNG PHIM

® Ban phim 13 chuyén mach co khi

® Khi 4n va nha nit © rung phim : nhw 1 nhén va nha
nhiéu lan trong thoi gian rat ngin
@ C6 02 cach chong xung nay khi rung phim
Bing phan cirng
B%lng phan mém
® Chong xung niy bing phan mém : Kiém tra nhiéu
lan lién tiép (vd: 50 1an ) c6 phim an thi méi xem nhu
nhan phim 1 lan
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