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LOI NOI PAU

Céc tién bd khoa hoc ngay nay, nhét 1a céc tién bd trong linh vyc dién tr va ty
dong hoéa c6 anh huong manh mé dén su phat trién cta nén kinh té, x3 hoi va céc
nganh khoa hoc k¥ thuat khac. Sy ra doi1 va ing dung rong rai cac bd vi xur 1y va vi
diéu khién 12 mot cudc cach mang 16n trong diéu khién cac thiét bi cong nghiép va dan
dung. Cac thiét bi cong nghiép va dan dung ngay cang c6 xu hudng tng dung vi diéu
khién dé tang tinh ning tic dung, dap Ung ngdy cang cao yéu cau cia ngudi st dung.
Vi diéu khién dugc tng dung rong rii trong cic day chuyén san xuét, cac loai robot,
cac thiét bi gia dung nhu diéu hoa nhiét do, mdy giit, 1o vi séng ... Vi diéu khién co
nhiéu ho va nhiéu cong ty khac nhau thiét ké san xuat do d6 phong pht va da dang vé
chung loai. P6i v6i nguoi hoc vi didu khién tot nhat 14 bat dau bang ho 8051 boi vi ho
vi diéu khién nay rat pho bién, gia thanh ré va phit hop véi cac mg dung vira va nho.
Khi d3 c6 nén tang 1a vi diéu khién ho 8051 thi viéc tiép can ung dung céac vi diéu
khién khac khéng may kho khan.

Xuat phat tir yéu cau thuc té trong viéc ing dung vi diéu khién va chuong trinh
giang day mon vi diéu khién cho nghé Pién tir cong nghiép do Tong cuc day nghé ban
hanh, tic gia d3 hoan thanh cubn gio trinh “Vi diéu khién he 8051”. Cudn gido trinh
nay phu hop véi ngudi hoc trung cap, cao ding nghé va nhitng ngudi giang day, thiét
ké ung dung ho vi diéu khién 8051. Noi dung cudn gido trinh gdm 7 chuwong:

Chuwong 1: So lugc vé lich str va hudng phat trién cua vi diéu khién. Chuong
nay ngudi doc ¢ cai nhin tong quan vé vi diéu khién.

Chuong 2: Ciu trac ho vi diéu khién 8051. Bé cap chi tiét cau trac vi diéu
khién ho 8051 bao g@)m cac céng, bd nho.

Chuwong 3: Tap 1énh 8051. Tong hop day ci cac 1énh caa vi diéu khién ho 8051
duogc sip xép theo timg nhom 1énh.

Chwong 4: Bo dinh thoi/dém. Trong chuong nay néu tic dung cac thanh ghi
lién quan, cach truy xuat cac thanh ghi va thiét 1ap cac ché d6 hoat dong cho bd dinh
thoi/dém,

Chuwong 5: Cong nbi tiép. Dé cap phuong phap truyén tin qua cong ndi tiép,
cach truy xuat cac thanh ghi, thiét lap cac toc do truyén thong tin.

Chuong 6: Hoat dong ngit. Khai niém vé ngat, cic ngudn ngat, thiét 1ap cac
ché do cho hoat dong ngét.

Chuwong 7: Trinh dich Keil C cho ho vi diéu khién 8051. Chuwong nay huéng
dan chi tiét cach cai dat, st dung trinh bién dich Keil C la trinh bién dich C cho ho vi
diéu khién 8051 hién nay dwgc nhidu nguoi dung. Cudi chuong co cac bai tap tng
dung duoc viét bang ngdn ngir C st dung trinh bién dich Keil C.
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Chuong 1
SO LUQ'C VE LICH SIF VA HWONG PHAT TRIEN CUA VI BIEU KHIEN

1.1. LICH SU PHAT TRIEN

May tinh s6 1a cac mach dién xur Iy tin hiéu dang s6 duoc diéu khién béi
chuong trinh, c6 thé lam nhitng cong viéc ma con ngudi mong mudn. Chuong trinh s&
diéu khién cac mach dién sé thuc hién di chuyén va xir 1y dir liéu (Data) bang cach
diéu khién cac mach logic s6 hoc, cic bd nhd (Memory), cac thiét bi vao/ra (1/O -
Input/output). Cach thirc cac mach dién logic ctia may tinh s6 két hop lai v6i nhau tao
thanh cac mach logic s6 hoc, cac vi mach nhd va cac thiét bi vao/ra duoc goi la cau
tric.

Vi xtr 1y ¢6 cdu tric giéng nhu may tinh s va co thé xem no 1a may tinh s6 vi
ca hai déu hoat dong dudi su diéu khién cua chuong trinh.

Lich sir phat trién ctia vi xir Iy gan lién v6i su phat trién ciia cac vi mach dién tir
vi vi xtr 1y 13 vi mach dién tir ché tao theo cong nghé LSI (Large Scale Integrated) cho
dén VLSI (Very Large Scale Integrated).

Véi sy kham pha ra transistor va phat trién cta cong nghé ché tao vi mach SSI,
MSI, may tinh van con 1a mot nhom gdm nhiéu IC két hop lai v6i nhau, cho dén thap
nién 70 véi su phat trién ctia cong nghé LSI, cdu tric may tinh dugc rit gon bdi cac
nha thiét ké va duoc ché tao thanh mot IC duy nhat duoc goi la vi xtr 1y
(Microprocessor).

Nam 1971 tap doan Intel da gidi thi¢u 8080 1a bo vi x1r Iy thanh cong dau tién.
Sau d6 khong lau thi cac hang: Motorola, RCA, MOS Technology va Zilog da giéi
thiéu cac bo vi xu ly twong tu: 6800, 1801, 6502 va Z80. Ban than cac mach nay tuy
khong c6 nhiéu hiéu qua st dung nhung khi 1a mot phan ctiia may tinh don board thi
ching tr¢ thanh trung tam.

Vi xtr 1y 13 su két hop cta 2 ki thuat cong nghé quan trong nhit d6 1a may tinh
dung k¥ thuat s6 (Digital Computer) va cic mach vi dién tir (Integrated Circuit).

Chire nang chinh ciia vi xtr 1y 14 xtr 1y dit liéu. Dé lam dugc diéu nay vi xir 1y
phai c6 cac mach logic cho vi¢e xr 1y va diéu khién dir liéu, cac mach logic diéu
khién. Cac mach logic xtr 1y s& di chuyén dit liéu tir noi ndy sang noi khac va thuc hién
céc phép toan trén dir liéu, mach logic diéu khién s& quyét dinh mach dién nao cho
viéc xu ly dir licu. Vi xtr ly thuc hi€én mot 1€nh véi trinh ty nhu sau: doc 1€nh tir bd
nhd, tiép theo mach logic diéu khién s& giai ma 1énh dé xem 1énh d6 yéu cau vi xur Iy
thuc hién cong viéc gi, sau do6 vi xur 1y s€ thuc hién ding cong viéc cua I¢nh da yéu
cau, qué trinh nay dugc goi l1a chu ky doc va thyc hién I¢nh.



Ngoai chirc nang doc va thuc hién 1énh, cac mach logic diéu khién con diéu khién
cac mach dién giao tiép bén ngoai két ndi voi vi xir 1y. Vi xtr Iy can phai co su trg giup
cua cac mach dién bén ngoai. Cac mach dién dung dé luu trix 1énh dé vi xu Iy xu ly
duoc goi 1a bd nhd, cac mach dién giao tiép dé di chuyén dir liéu tir bén ngoai vao bén
trong vi xtr Iy va xuat dir liéu tir bén trong vi xir 1y ra ngoai duoc goi 1a cac thiét bi
vao/ra hay cac thiét bi ngoai vi hay noi cach khac cac thiét bi ngoai vi la cac mach dién
gitip nguoi st dung giao tiép véi vi xur 1y.

Vi xtr Iy két hop voi cac thiét bj khac tao ra cac mdy tinh c6 kha ning tinh toan rat
16n nhu may vi tinh va c6 thé tao ra cac san pham khac cac may dién thoai, cac tong
dai dién thoai, cac hé théng diéu khién tw dong...

Dé két ndi cac khdi trén tao thanh mot hé thdng vi xir Iy doi hoi nguoi thiét ké
phai rat hiéu biét vé tat ca cac thanh phan vi xtr 1y, bo nhd va céc thiét bi ngoai vi. Hé
thong tao ra kha phtrc tap, chiém nhiéu khong gian, mach in va doi héi nguoi thiét ké,
ngudi str dung hiéu that rd vé hé théng. Vi xtr 1y thuong xtr 1y dit liéu theo byte hodc
word trong khi d6 cac ddi twong diéu khién trong cong nghiép thuong diéu khién theo
bit.

Chinh vi sy phurc tap nén cac nha ché tao da tich hop mot it bo nhd va mdt )
cac thiét bi ngoai vi cing véi vi xir 1y trén mot chip goi 1 vi diéu khién (MCU — Micro
Controller Unit).

Niam 1976 hang Intel gidi thiéu bo vi diéu khién 8748, vi diéu khién nay tich
hop hon 17.000 transistor bao g@)m mot CPU, 1kbyte bd nhd& EPROM, 64byte RAM,
mot bo dinh thoi/dém 8bit va 27 chan vao ra. Vi diéu khién nay mé dau cho ho vi diéu
khién MCS-48.

Sau 8748 cac bo vi diéu khién moi lién tuc duoc cac hing cac hing san xuat
nhu Intel, Atmel, Siemen, Microchip ... gidi thi€u véi tinh ndng ngay cang manh.

Vi diéu khién c6 thé coi 1a mot may tinh dugc tich hop trén mét chip, nd cé thé
hoat dong vo1 mot vai linh kién phu trg bén ngoai, n6 thuong duogc st dung trong cac
hé théng nhiing va trong cong nghiép.

Vi diéu khién, thyc chit, 1a mot hé théng bao gdm mot vi xir Iy ¢6 hiéu sut du
dung va gia thanh thap (khac vdi cac bo vi xtr Iy da ning dung trong may tinh) két hop
voi cac khoi ngoai vi nhu bd nhd, cic mé dun vao/ra, cac mo dun bién ddi sb sang
tuong ty va tuong tu sang s6... O may tinh thi cac mé dun thudng duge xay dung bai
cac chip va mach ngoai.

Khi vi diéu khién ra doi d3 mang lai sy tién loi 1a d& dang sir dung trong diéu
khién cong nghiép, viéc sir dung vi diéu khién khong doi hoi nguoi str dung phai hiéu
biét mot lugng kién thirc qua nhiéu nhu nguoi sir dung vi xtr Iy — di nhién nguoi sir
dung hiéu biét cang nhiéu thi cang tot nhung ddi véi nguoi bat dau thi viée st dung vi
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xir Iy 1a diéu rat phuc tap trong khi d6 mong mudn ctia ngudi st dung 1a di nhanh vao
ung dung.

1.2. PIEM KHAC BIET GIUA VI PIEU KHIEN VA VIXU LY

Vi diéu khién duoc phat trién trén co sé thira huong cong nghé vi xir Iy va giira
vi diéu khién véi vi xtr Iy c6 nhitng khac biét nhét dinh:
1.2.1. V& céu triic

Vi xtr 1y 1a mot CPU trén mot chip con vi diéu khién 1a mét chip chtra CPU, bd
nhé, mach vao/ra va cac mach dic biét khac nhu b dinh thoi/dém, mach bién dodi
AD... Nhu vay vé cau trac thi vi diéu khién 1a mot hé vi xur 1y thu nhd.
1.2.2. Vé irng dung

Céc bo vi xur Iy thudng dung 1am CPU trong cac mdy tinh con vi diéu khién thuong

dugc dung trong cac ung dung hudng diéu khién.
1.2.3. V& tap Iénh

Tap lénh cho vi xir 1y 13 nhitng 1énh mang tinh téng quat nén chung dugc ding
v6i nhiéu kiéu dinh dija chi, cho phép thao tac voi luong dit lidu 16n. Nguoc lai tap
1énh vi diéu khién chu yéu 1a nhitng 1én vao/ra don gian va cac 1énh xir 1y bit.

1.3. PIEM KHAC BIET GIUA VI PIEU KHIEN VA MAY TiNH
Nhu trén d3 noi vi diéu khién c6 thé coi 12 may tinh thu nhé tuy nhién vi diéu

khién va may tinh c6 nhiing khac biét & chd:
1.3.1. Vé irng dung

May tinh duoc thiét ké dé co thé thuc chuc nang la mat thiét bi 1ap trinh da dung.
Vi diéu khién duoc thiét ké cho cac ing dung hudng diéu khién, chuong trinh ma no
thuc hién (chuong trinh diéu khién) dugc cac hing phat trién san pham viét ra va nap
vao trong bd nhd chuong trinh, ndi dung cta chuong trinh hau nhu khong thay doi
trong sudt thoi gian ton tai clia san pham.
1.3.2. Vé bd nhé

May tinh 14 thiét bi da dung nén cac chuong trinh ing dung thudng dugc luu trén
cac thiét bi nhd ngoai nhu dia cimg, dia quang... Khi can thuc thi chuong trinh dugc
nap vao bd nhd RAM cua may tinh va vi xtr Iy s€ doc ma I¢nh tr RAM va giai ma I¢nh
dé thyc thi. Nhu vay v6i may tinh thi RAM 1a b nhé chuong trinh con ROM trong
may tinh thi luu cdu hinh ciia may va cac vao/ra co ban. Chinh vi vdy ma trong may
tinh dung luong cia RAM 16n hon ROM nhiéu 1an. Nguoc lai thi vi diéu khién
chuong trinh duoc luu trong ROM vi chung 1a chuong trinh diéu khién tng dung hau
nhu khong thay d6i ndi dung con RAM thi duoc dung dé chira dir liéu tam thoi cho



chuong trinh nhu trang thai cac chan vao/ra, ndi dung cac bién duoc khai bao trong
chuong trinh do d6 & vi diéu khién thi dung lwong ROM 16n hon RAM nhiéu lan.
1.3.3. V& hiéu niing

Do phai tich hop nhiéu thanh phan trén mot chip duy nhét nén viéc ning cao
hiéu ning cua vi diéu khién 1a khé thuc hién hon may tinh. Do dé cac tng dung doi
hoi hiéu ning cao thi vi diéu khién khong dap tng dugc nhu xr 1y anh tir camera, quan
tri co s& dir liéu... Khi can thyc hién nhiing tmg dung nay thi giai phap duoc lya chon
13 may tinh va thuong 1a may tinh nhing (Bo vi xir Iy, cac ROM, RAM, cdng vao/ra
dau cidm thé nhé, 6 dia ... dugc tich hop trén mot mach in; hé diéu hanh, chuong trinh
diéu khién ... dugc cai dat trén thé nhé).

1.4. GIOI THIEU MOQT SO HOQ VI PIEU KHIEN THONG DUNG
1.4.1. Vi diéu khién ciia hiang Atmel

Atmel 1a mot hang cung cap vi diéu khién 16n véi cac dong san pham tiéu biéu
Sau:

- Dong vi diéu khién dua trén kién trac 8051 cua Intel nhu: 83xx, 87xX, 89xX...

- Dong vi diéu khién AT91CAP nhu AT91CAP7S250A, AT91CAP7S450A ... véi
tan s6 xung nhip tr SOMHz dén 200MHz, 2 dén 4 kénh PWM, 10 kénh ADC 10 bit,
ghép ndi dugc véi cac module SDRAM ngoai.

- Dong vi diéu khién AT9ISAM 32 bit ARM véi bd nhé chuong trinh 1én dén
2MB, tan s6 hoat dong 1én dén 240MHz.

- Dong AVR 8 bit kién trac RISC nhu AT9OPWMI, ATmegal28, ATmegal6,
ATmega32

1.4.2. Vi diéu khién ciia Microchip

- Dong 8 bit nhu PIC10, PIC 12, PIC16, PIC18 véi bd nhé kiéu Flash, OPT, ROM
c6 dung luong tir 0.5kbyte dén 256kbyte hoic ROMless.

- Dong 16 bit nhur PIC24F, PIC24H.

- Dong vi diéu khién 16 bit c6 hd trg xir 1y tin hiéu sé nhu dsPIC30Fxxxx,
dsPIC33FJxxxX.

1.4.3. Vi diéu khién ctia Motorola

Motorola san xuat dong vi diéu khién 68xx nhu 6801, 6805, 6809, 6811... Mot san
pham tiéu biéu cta Motorola d6 1a vi diéu khién 68HC11, day 1a mot bo vi diéu khién
8 bit, 16 bit dia chi, tdp Iénh tuwong thich v&i cac phién ban trudc nhu 6801, 6805,
6809, 6811 c6 tich hop bo bién d6i ADC, b tao xung PWM, cong truyén thong dong
bo/khong dong bo RS232, SPI.



1.5. LINH VU'C UNG DUNG VA HUONG PHAT TRIEN

Vi diéu khién ra doi tao sy thuan loi cho nguoi st dung trong viéc diéu khién
huéng ddi tuong dic biét 1a diéu khién bit va cé thé khong can thém ngoai vi. Ung
dung chii yéu ctia vi diéu khién 1a diéu khién hudéng d6i twong va hé thdng nhiing nhu
trong diéu hoa, may giat, diéu khién nhiét do, diéu khién dong co...

Hién nay cac hing san xut vi diéu khién van tip trung nghién ctru phat trién
céc dong vi diéu khién thé hé méi c6 tich hop nhiéu tinh nang, nhiéu ngoai vi, ting toc
d6 xtr 1y, tang dung lugng bd nhé va chdng nhiéu tot dé tng trong cong nghiép noi co
moi trudong 1am viée khic nghiét va yéu cau 6n dinh cao. Mot sb hing con tich hop
tinh ndng xt 1y tin hiéu s6 trong vi diéu khién tiéu biéu 13 dong dsPIC cta Microchip.

Viéc phat trién vi diéu khién kéo theo nhiéu nganh cong nghiép dién dién tur
phat trién nhu dién tir dan dung, dién tir cong nghiép, dién tir y sinh. ..

1.6. UU VA NHUQC PIEM KHI THIET KE HE THONG VOI VI PIEU KHIEN

Trudc day ching ta di quen véi viée thiét ké cac hé théng sd voi hang chuc
tham chi hang trim vi mach sb. Viéc chuyén sang thiét ké str dung vi diéu khién cho
phép thyuc hién nhitng hé thng twong dwong véi mdt vai linh kién phu tro lam cho
thoi gian phat trién ngan hon, do tin cdy ciia hé thong cao hon, cong suat tiéu thu thap
hon, gia thanh ré hon.

Tuy nhién phét sinh vin dé méi d6 1a tbc do. Cac giai phap dua trén vi diéu
khién khong thé cho tdc do xir Iy tin hiéu nhanh nhu cic giai phap st dung céc linh
kién sb roi rac boi hé thong dua trén vi diéu khién thuong xuyén phai thue hién chu
trinh “Poc — Giai ma — Thi hanh 1énh” trong khi d6 véi cac hé thong dua trén céac linh
kién roi rac thi tin hiéu chay truc tiép tir dau ra ctia phan tir ndy t6i dau vao cta phan
tir kia v6i thoi gian khong dang ké.

Véi hé thong dya trén vi diéu khién mudn cai thién téc do, ngoai viée tdi uu hoa
chuong trinh diéu khién thi phai cai tién kién trac va tc do cia vi diéu khién, két qua
la gia thanh hé théng ting manh. Tuy nhién véi da sb cac tng dung thi tc d6 khong
phai 13 yéu cau s mot nén trong thyc té cac thiét ké dua trén vi diéu khién ngay cang
tr& nén pho bién.
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Chuwong 2
CAU TRUC HO VI BIEU KHIEN 8051

2.1. TONG QUAN
2.1.1. Toém tit lich sir ho vi diéu khién 8051

Nam 1981 héng Intel gidi thiéu bo vi diéu khién 8051. B vi diéu khién nay co
128 byte RAM, 4 kbyte ROM, hai bo dinh thoi, mot cong nbi tiép va bdén cong vao/ra
song song do rong 8 bit (bang 2-1). 8051 1 bd vi diéu khién 8 bit c6 nghia 1a CPU chi
¢6 thé 1am viéc duoc 8 bit dit lidu tai mot thoi diém, dir liéu 16n hon 8 bit thi dugc chia
thanh céc dir liéu 8 bit dé xu 1y.

Vi diéu khién 8051 d3 tré nén phd bién sau khi Intel cho phép cac nha san xuat
khac san xut va ban cac dang bién thé ctia 8051. Piéu nay dan dén sy ra doi caa nhiéu
phién ban ciia 8051 véi cac toc do khac nhau va dung lwong ROM trén chip khac nhau
nhung tat ca cac 1énh déu tuong thich voi 8051 ban dau. Nhu vay néu ta viét chuong
trinh cho mét phién ban nao cua 8051 thi cling chay dugc vo1 moi phién ban khac
cung ciu hinh ma khong phuy thudc vao hing san xuit.

Bang 2-1. Cac thong sd co bin ciia vi diéu khién 8051 diu tién

Théng sb S6 lwong
ROM 4 Kbyte
RAM 128 byte
Bo6 dém/dinh thoi 2
Chéan vao/ra 32
Cong noi tiép 1
Nguon ngat 5

2.1.2. Cac thanh vién khac cta ho 8051
C6 hai b vi diéu khién 12 cac thanh vién khéc cua ho 8051 1a 8052 va 8031.

Bang 2-2. So sanh cac thong sb ciia cic thanh vién ho 8051

Théng sb 8051 8052 8031
ROM 4 Kbyte 8 kbyte Khong co
RAM 128 byte 256 byte 128 byte
Bo dinh thoi/dém 2 3 2
Chan vao/ra 32 32 32
Cong ndi tiép 1 1 1
Ngudn ngat 5 6 1
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Bo vi diéu khién 8052 1a mot thanh vién ho 8051, 8052 c6 cac dic tinh chuan
cua 8051 ngoai ra c6 thém 128 byte RAM, 4 kbyte ROM va mdt bo dinh thoi/dém nira
(bang 2-2). Nhu vay 8052 1a md rong ciia 8051 nén cac chuwong trinh viét cho 8051
déu chay duoc trén 8052 nhung diéu nguoc lai thi khéng phai lic ndo cling dang.

Mot thanh vién khac nita ctia 8051 1a chip 8031. Chip nay thuong dugc coi nhu
1a 8051 khong c6 ROM. Dé sir dung chip nay ta phai két néi ROM ngoai v6i n6, ROM
ngoai phai chtra chuong trinh ma 8031 s€ nap va thuc hién, ROM ngoai duogc gén
thém trén hé thong 8031 thi co thé 1én dén 64k kbyte. Khi str dung ROM ngoai thi chi
con lai 2 cong trén 8031 sir dung cho muc dich vao/ra, dé ting sé luong cong vao ra thi
st dung vi mach PPI 8255 hoac mdt s6 vi mach céng khac.

2.1.3. B9 vi diéu khién AT8951 ciia hing Atmel

AT8951 la phién ban 8051 c6 ROM trén chip ¢ dang bd nhd Flash, phién ban
nay la Iy tuong trong cong viéc nghién ctru 1ap trinh vi bd nhé nay x6a nap nhanh chi
trong vai giay.

Bang 2-3. Cac phién ban 8051 ciia hang Atmel

Ky hiéu ROM RAM | Chan [Pinh thoi Ngit | Vce S6
1/0 /dém chan

AT89C51 4 kbyte | 128 byte 32 2 5 |5V 40
AT89LV51 |4 kbyte |128 byte 32 2 5 |3V 40
AT89C1051 |1kbyte |64 byte 15 1 6 |3V 20
AT89C2051 |2 kbyte | 128 byte 16 2 6 |3V 20
AT89C52 8 kbyte | 128 byte 32 3 6 |5V 40
AT89LV52 |8 kbyte |128 byte 32 3 6 |3V 40

Hién nay nhitng nguoi 1am viéc véi vi diéu khién ho 8051 thudng st dung
AT89C51 va AT89C52 vi trén thi truong hai chip nay rat phd bién va gia thanh ré. Vi
vy trong khuon kho tai liéu ndy tic gia dé cap dén cic van dé déu & trén chip
AT89CS51 va AT89CS2.

2.2. SO PO KHOI CUA VI PIEU KHIEN AT89C51
Cac khdi cau trac trong vi diéu khién 8051 duoc thé hién trong hinh 2-1 bao gdbm
cac khdi chinh nhu sau:
- Khéi ALU di kém véi cac thanh ghi TMP1, TMP2 va thanh ghi trang thai PSW.
- B6 diéu khién logic (Timing and Control).
- Vung nhd RAM ndi va vung nhé Flash ROM luu trir chuong trinh.
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VoG

FAR ADCH
AEZISTER

PRCCAAM
MDD
AEGEHSTER

POON | 200K | TMOD | mOOH
Tacch| THO | TLO TH1
ThFZ TP
B 71,1 | THE* | TLa*| roarzH4
ECISTER

RCAFELY

SBUF

IE

IF

INTERRUPT SERIAL

POAT A0 TIMER
BLOCKS

FC
INCREMENTER
FRDGRAM
COUNTER

AN
5 N
: Lo =t
s
0 fr
= PORT 1 PORT 4
LATCH T
S 17
PORT 1 FORT 2
ORIVERS
ALY XTAL2 o S
O
P1G-P17 P3o-P37

I:ljl—

Ghi chu: Ddu (*) chi c6 & AT89C52

Hinh 2-1. Khdi ciu triic bén trong ciia vi diéu khién AT89C51

- Mach tao dao dong nodi két hop voi tu thach anh bén ngoai dé tao dao dong.
- Khéi xir 1y ngat, truyén dit liéu, khdi Timer/Counter.
- Thanh ghi A, B, DPTR va 4 port: port0, portl, port2, port3 c¢6 chdt va dém.
- Thanh ghi bo ¢ém chuong trinh PC (Program Counter).

- Con tro dir liéu DPTR (Data Pointer).

- Thanh ghi con tro ngin xép SP (Stack Pointer).
- Thanh ghi 1énh IR (Instruction Register).
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- Ngoai ra con ¢ 1 sb cac thanh ghi hd trg dé quan 1y dia chi bd nhé RAM ndi

cling nhu cac thanh ghi quan 1y dia chi truy xuat b nhé bén ngoai.

Giao tiép cac khéi bén trong va cic chan dua ra ngoai duoc thé hién trong hinh 2-2.

Hinh 2-2. So giao tiép cac khdi trong vi diéu khién ho 8051

INT1
TNTO ToEX
|
P Timer2(8052) :
' Timerl :
! Timer0 i S PSSP AU
! Serial port | 128bytes 1 1 ROM | ; Timer2 i<|--T2
i , RAM . 1 'l (8052)
vVVVYYVYYVYVY ! (8052) : : Ok: 8031 : ! !
Interrupt Other 128 byte ! gE ggg% ! Timer1 [«1—T1
Control registers RAM 1 o8 : Timer0 |«4—TO
v
CPU
A A
Bus Serial
oS¢ Control /O ports Port
I 1 ‘
Crystal v v v
EA RST PSEN ALE PO P1 P2 P3 TxD RxD

Chtrc ning cua ting khéi s& dugc dé& cdp trong cac phan cu thé trong cac

chuong tiép theo.

2.3. SO PO CHAN VI PIEU KHIEN AT89C51
Vi diéu khién AT89C51 c6 tat ca 40 chan chirc nang (hinh 2-3). Trong d6 c6 24
chan c6 tac dung kép (c6 nghia 1a 1 chan c¢6 2 chirc ning), mdi chan c6 thé hoat dong

nhu duong xuat nhap diéu khién 10 (Input Output) hodc 14 thanh phan ctia cac bus dir

liéu va bus dia chi dé tai dia chi va dir li€u khi giao tiép véi bd nhd ngoai.
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PDIP

Pi.0d 1 Ucw:uucc
Pr.1d 2 2p [0 PO.0 (ADD)
Pi.2 2 3z PO.1 (AD1)
Pil.aC] 4 37 b PO.2 (AD2)
Pi.aC 5 38 b PO.3 (AD3)
Pi.5O & as b PO.4 (AD4)
PiEC]T 34 ( PO.5 (ADS5)
P1.70] & 33 b P06 (ADE)
rsTO @ 372 A PO.7 (ADT7}
(RXD) P2.00 10 11 O TEIVEPR
PQFP/TQFP (TXD} P31 11 30 O ALE/FPROG
S (TNTD) Pa.20 12 28 O FSEN
cooo (TRTT) P2.3C] 13 25 [ P2.7 (A15)
Txx (TO) P3. 4 14 27 O P2.6 (A14)
INDEX - - (T1) P35 15 26 O P2.5 (A13)
CORMNER i g S S (WF) Pa.ad 18 25 P2.4 (A1Z)
\ o odadE>ooda (RN Pa.7O 17 24 QP23 (A1)
onaonnnnnnmnn xTaL2 O 18 23 P2.2 (A1D)
48,80, 30, 38,30, 34 xTal1d 10 22 f P21 (a0}
P1.5 O 1 33 (P04 (AD4) GND ] 20 21 QP20 (AB)
P16 2 32 QPS5 (ADS)
P1.7 O 2 31 P06 (ADE)
RST O 4 30 |PD.T (ADT) PLCC
[RXD) P30 5 28 MEAIVPP e
NC g8 23 gNC cooo
(TXD) P3.100 7 27 QALEFROG Ty
(TRTT) P32 & 26 (APSEN MOEX s S i
(TRTT) P32 e 25 OP2.7 {A15) CORNER 2R 2, 0cdas
(TO) P34 10 28 BIP2.6 (A14) \lq.n_un.n_zb-n.n.n.ﬂ.
(T1) P3.54 11 23 OP2.5 (A13)
127441581715 ¥2p2 a2 F1.5 HPO.4 (AD4)
guauuoouuogoaoo Pi.8 P05 {ADS)
whn Nt pgeEam P1.7 M P08 (ADB)
e xrESYYL Y RST P07 (ADT)
e e T (RXD) P3.0 O ERIVPP
EE =@ 0N NG ONGC
== —— < L (TXD} P3.1 O ALE/FROG
T (TRTO) P32 1 FEEN
(TRTT) P3.2 CIP2.7 (415)
(TO) P3.4 P28 (Al4)
(T1} P3.50017 4 a1 25 272901P2.5 (A13)
e 18! 0t 2P %N e [ (AT
guagaoooooon
A ST T
PREfo rodan
b -~
Ed g38T§
== i . .

Hinh 2-3. So' d@d chan vi diéu khién AT89C51

Sau ddy 14 c4u hinh cac chan cia AT89C51 (s6 thir tw chan duoc néu theo kiéu
dong vo PDIP).

2.3.1. Cong PO

Cong PO 1a cong c6 2 chire nang voi sd tha ty chan 32 — 39. Vi cdu triic cac bit
trén PO (hinh 2-4) thi thdy rang PO 1a cong cuc mang hé 8 bit xuat nhap hai chiéu. Khi
sir dung chtrc nang IO thi cic bit trén PO nén gan thém dién tré khoang 1kQ kéo 1én
Vcc.

Trong céac hé thong diéu khién don gian sir dung bo nhd bén trong khong dung
b6 nhd mo rong bén ngoai thi PO duoc dung lam cac duong diéu khién 10 (Input-
Output).

Trong cac hé thong diéu khién 16n sir dung bd nhé md rong bén ngoai thi PO co
chuc nang 1a bus dia chi va bus dir liéu AD7 - ADO. (Address Data - dia chi dir li¢u)
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ADDR/DATA
CONTROL
Latch 1
PO.X
PIN
INT. BUS D Q i —
) PO.X o R
Write LATCH MUX
TO ——————— T —
CL Q
Latch
Read I :}
Pin

Hinh 2-4. Céu triic céc bit trén cong PO
2.3.2. Cong P1
Cong P1 voi sd tht ty chan 1- 8 . P1 chi c6 mot chirc ning 1a dung 1am cac
duong diéu khién xuat nhap IO co cac dién tro kéo 1én bén trong (hinh 2-5). P1 ¢6 thé
xuat nhap theo bit hodc byte. Pbi voi AT89C52 thi cac bit P1.0 va P1.1 duoc dung cho
bo Timer 2.

Vce
Read
Latch
v INTERNAL
PULL-UP*
INT. BUS
P p1x@ P1.X
Write LATCH PIN
To — cL [e] J,
Latch
READ
PIN

Hinh 2-5. CAu tric céc bit trén céng P1 va P3
2.3.3. Cong P2
Cong P2 13 cong c6 2 chitc ning voi sé thi tw chan 21 — 28. Cau tric cac bit
cua P2 ¢o cac dién tro kéo 1én (hinh 2-6).
Trong cac hé thong diéu khién don gian sir dung bo nhd bén trong khong dung
b6 nhé mo rong bén ngoai thi P2 dugc dung lam cac dudng diéu khién I10.
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Trong céc hé thong diéu khién 16n sir dung bd nhé mé rong bén ngoai thi P2 ¢
chtrc ndng 1a bus dia chi cao A8 - Al5.

Yeo
ADDR
Read CONTROL
Latch :
| INTERNAL
PULLUP*
INT. BUS b_Q | i P2.X
P2X N NS E PIN
Write LATCH | ’\
To —T—cL_ Q L————|>x>—4

Latch

READ i :}

PIN

Hinh 2-6. Céu tric cac bit trén P2
2.3.4. Cong P3
Cong P3 13 cong c6 2 chirc ning voi sb thir ty chan 10 -17. Cac chan cia cong
nay co nhiéu chire nang, cac cong dung chuyén ddi ¢6 lién hé véi cac dic tinh dic biét
cua AT89C51 nhu & bang 2-4.

Béang 2-4. Chirc nang cac chéan trén P3

Bit Tén Chirc ning chuyén doi

P3.0 RXD | Ngd vio nhan dit liéu noi tiép.
P3.1 TXD | Ngd xuat dir liéu ndi tiép.
P3.2 INTO | Ngo vao ngat ngoai thir 0.

P3.3 INTL | Ngé vao ngit ngoai thir 1.
P3.4 T0 Ngo vao cua Timer/Counter thi 0.
P3.5 T1 Ngd vao cta Timer/Counter thir 1.

P3.6 WR | Tin hiéu diéu khién ghi dit liéu 1én bd nhd ngoai.

P3.7 RD | Tin hiéu diéu khién doc dit liéu tir bd nhé ngoai.

Khi cédc muec logic 1 dugc ghi 1én cac bit ctia P3 thi cac chan twong ung dugc
kéo 1én muc cao boi cac dién trd bén trong (hinh 2-5) va c6 thé sir dung nhu 13 ngd
vao. Khi [am nhi€ém vu nhép thi thi cac bit Port 3 duoc kéo Xuéng murc thﬁp do tac
dong cua bén ngoai va s& cap dong cho cac dién tré kéo 1én bén trong.
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2.3.5. Ngd tin hiéu PSEN (Program Store Enable)

PSEN 1a tin hiéu ngd ra ¢ chan 29 c6 tac dung cho phép doc bo nhé chuong
trinh mé rong thudng ndi dén chan OE (Output Enable hoic RD) cia EPROM cho
phép doc cac byte ma 1énh.

Khi ¢ giao tiép véi bd nhé chuwong trinh bén ngoai thi méi dung dén PSEN,

néu khong c6 giao tiép thi chan PSEN bo trong.

PSEN & muc thap trong thoi gian vi diéu khién AT89C51 ldy lénh. Cac ma
1énh cua chuong trinh doc tr EPROM qua bus dit li¢u va duogc chét vao thanh ghi 1énh
bén trong AT89C51 dé giai ma lénh. Khi AT89C51 thi hanh chuong trinh trong

EPROM noi thi PSEN & mire cao.

2.3.6. Ngo tin hiéu diéu khién ALE (Address Latch Enable)

Khi vi diéu khién AT89C51 truy xuat bd nhé bén ngoai, port 0 ¢é chirc ning 1a
bus tai dia chi va bus dit liéu AD7 — ADO do d6 phai tach cac duong dir liéu va dia chi.
Tin hiéu ra ALE ¢ chén thtr 30 dung 1am tin hiéu diéu khién dé giai da hop cac dudng
dia chi va dit liéu khi két ndi chung véi IC chét.

Tin hi¢u ra ¢ chan ALE 14 m{t xung trong khoang thoi gian port 0 dong vai tro
la dia chi thép nén viéc chédt dia chi duoc thuc hién 1 cach hoan toan tu dong.

Céc xung tin hiéu ALE co tdc do béng 1/6 1an tan sd dao dong cua thach anh
gan vao vi diéu khién va c6 thé dung tin hiéu xung ngd ra ALE 1am xung clock cung
cap cho cac phan khac cta hé thong.

Trong ché do 1ap trinh cho by nhé noi cua vi diéu khién thi chan ALE duoc
ding 1am ngd vao nhan xung 1ap trinh tir bén ngoai dé 1ap trinh cho bd nhé Flash
ROM trong AT89C51.

2.3.7. Ngé tin hiéu EA (External Access)

Tin hiéu vao EA & chan 31 phai ndi 1én mirc 1 hodc mic 0.

Néu ndi EA 1én muc logic 1 (+5v) thi vi diéu khién s& thi hanh chuong trinh tir
bd nhé trong. Néu ndi EA véi murc logic 0 (0V) thi vi diéu khién sé& thi hanh chwong
trinh tir by nhd ngoai.

2.3.8. Ngo tin hi¢u RST (Reset)

Thanh ghi quan trong nhét 1a thanh ghi bd dém chwong trinh PC = 0000h.

Sau khi reset vi diéu khién ludn bit dau thuc hién chuwong trinh tai dia chi
0000h cua bd nhd chuong trinh nén cac chuong trinh viét cho vi diéu khién ludn bat
dau viét tai dia chi 0000h.
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Bang 2-5. Trang thii ciia cac thanh ghi trong AT89C51 sau khi reset hé thong

Thanh ghi No6i dung

Bo dém chuong trinh PC 0000h
Thanh ghi tich liyA 00h

Thanh ghi B 00h

Thanh ghi trang thai PSW 00h

Thanh ghi con tro SP 07h

DPTR 0000h

PO dén P3 FFh

IP xxx 0 0000 b
IE 0x0x 0000 b
Céc thanh ghi dinh thoi 00h

SCON SBUF 00h

PCON (HMOS) 00h

PCON (CMOS) Oxxx 0000 b

Dé reset vi diéu khién thi chan RST dugc ndi lén Vee. C6 thé reset vi diéu
khién bang mot nat riéng hodc reset khi cAp ngudn. Tuy nhién dé thuan tién thi nén sir
dung mach reset c6 ca hai tinh nang (hinh 2-7).

+4a0 +4aF
1
12 K vrald
L1 G2
A1 e B xrae 1]
1,'-3_-';'R_: 23p L2
I <TEXT» 18
e c. I L |:| K1 e
= o T ettt arac
I [1s
& LI =
Hinh 2-7. Mach reset Hinh 2-8. Ngé vao dao dong

2.3.9. Cac ngo vao by dao dong Xtall, Xtal2

B§ dao dong dugc dugc tich hop bén trong AT89C51, khi sir dung AT89C51
nguoi thiét ké chi can két ndi thém thach anh va céc tu (hinh 2-8). Tan sb thach anh
thuong sir dung cho AT89C51 14 12Mhz + 24Mhz. Ty C2 va C3 dung tu gbm 30pF +
10pF.
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2.3.10. Chén cAp ngudn nudi
Chén 40 (Vcc) duoc ndi 1én ngudn 5V, chan 20 GND nbi mass.

2.4. TO CHUC BQ NHO

Vi diéu khién AT89C51 c6 bd nhd ndi bén trong va cé thém kha ning giao tiép
v6i bo nhé bén ngoai néu bd nhd bén trong khong du kha ning luu trir chuwong trinh.

B6 nhd ndi bén trong gdm c6 2 loai bd nhé: bd nhé dir licu (Data Memory ) va
bd chuong trinh (Code Memory). Bo nhé dir liéu c6 256 byte, bd nhd chuwong trinh ¢
dung lugng 4kbyte (89C52 co6 8 kbyte, 89WS55 co 16kbyte).

Bd nhéd mé rdng bén ngoai cling dugc chia ra lam 2 loai bd nhd: bd nhd dir ligu
va b nhd chuong trinh. Kha ning giao tiép 1a 64kbyte cho mdi loai. Hinh 2-9 minh
hoa kha ning giao tiép bo nhd cia vi diéu khién AT89C51.

FFFF FFFF
DATA CODE
Mernory Mernory
Enable Enable
wia via
OFFF
o CODE RD & WR PSEN
M
DATA Y
Memory
ag 0ooo aooo noog
Ba nhé bén trong Bo nhé bén ngoal

Hinh 2-9. Tém tiit cac viing nhé AT89C51

B6 nhé md rong bén ngoai va bd nhd chuong trinh bén trong khong c6 gi dac
biét vi chi c6 chirc nang luu trit dit liéu va ma chuong trinh nén khong can phai khao
sat. BO nhd trong cia AT89C51 dugce thé hién trén hinh 2-10.

Bo nhé chuong trinh bén trong cta vi diéu khién thudc loai bd nhé Flash ROM
cho phép x6a bing xung dién va 1ap trinh lai.

B nhé RAM ndi bén trong 1a mot by nhd dac bi¢t nguoi su dung vi diéu khién
can phai ndm rd céc td chirc va cc chirc nang dac bi¢t cia bd nhd nay. So dd cAu trac
bén trong cuia bd nhd dugc trinh bay nhu hinh 2-10.

RAM bén trong AT89C51 dugc phan chia nhu sau:

- Céc bank thanh ghi c6 dia chi tir 00h dén 1Fh.
- RAM dia chi hoa timg bit c6 dia chi tir 20h dén 2Fh.
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- RAM da dung tir 30h dén 7Fh.
- Cac thanh ghi chtc nang dic biét tir 80h dén FFh.

Bria chi Bia chi
byte Bia chi bit byte Bia chi bit
g FF
I EEE R EE R B
R.IAI':‘Ida dung
eo|E7|Es|Es|E4|E3|E2|EL] EO | Acc
po|p7]|pe|Ds[p4|p3]p2| D1 [ DO | PSW
30 Be| - | - | - |ec[eBlBalBO] B2 | IP
25 [7e[7E[D[7c[7B]7A] 79 [ 78
26|77 |76 75|72 [ 73] 72[ 71 |70 Bo|B7]|Bs[B3[B4[B3|B2[B1] BO | P3
2D | 6F |6E |6D | 6C [6B |64 69 | 68
2c (67 |66 | 65|64 |63 ]62] 6160 ag|aF| | Jac|aBlaa]ao] as | IE
2B | 5F [5E|5D[5C[5B|5A[ 59 (58
2a[s57]s56[ss5]s54]53]52]51]50 aola7]aslas[aafasfas]ai] a0 | e2
29 [4F [4E[4D[ac[4B[4a] 49 4s
28 [47 46|45 |44 [43]42] 41 [40 99 SBUF
273k [3E[3D|3c|3B34] 39 |38 o3 [oF |oE oD |ec|oBloal 99 | 93 |scon
26 [37]36 35|34 [33]32] 3130
352k [2e[p|2c]2B[24] 20 [ 28 o0 9796 os]o4esloz] 01 [ 90 | P1
242726 (25|24 (23] 222120
23 [1F[1E[1iD|1c1B[1a] 1018 8D THI
22 [17]us 15[ 1413 2] 1110 8C THO
21 [oF [oE [op|oc (0B |04 09 [ 0s 8B TL1
2007 os]05]04]03]02] 0100 8A TLO
IF Bank 3 29 TMOD
13 33 |sF|sE |sD|sc|eBsal g9 | 38 |TCoN
17 Bank 2 87 PCON
10
OF Bank 1 83 DPH
08 82 DPL
7 Bank thanh ghi 0 81 5P
00 | {mic diah cho gdn cho RO -R7) 80 (8786 [85[84[s3[82] 81 [ s0 | PO
RAM Ciic Thanh Ghi oé¢ Chifc Ning Bac Biét

Hinh 2-10. Ciu tric b nhé trong ciia AT89C51

2.4.1. Cac bank thanh ghi

32 byte thép cua bd nhd ndi dugc danh cho 4 bank thanh ghi. Bo 1€nh
AT89C51 hd tro thém 8 thanh ghi c6 tén 1a RO dén R7 va theo mic dinh sau khi reset
hé théng thi cac thanh ghi RO dén R7 duoc gan cho 8 6 nhd c6 dia chi tir 00H dén
07H, khi d6 bank 0 c6 2 cach truy xuit bang dia chi tryc tiép va bang thanh ghi R.

Ngudi 1ap trinh ding ving nhé 4 bank thanh ghi dé luu trit dir liéu phuc vu cho
viéc xur 1y dir lidu khi viét chuwong trinh.

Chtrc nang chinh ciia 4 bank thanh ghi nay 1a néu trong hé thdng c6 s dung
nhiéu chuong trinh thi chuong trinh thir nhat c6 thé sir dung hét cac thanh ghi RO dén
R7 ciia bank0, khi chuyén sang churong trinh thir 2 dé xir Iy mét cong viéc gi d6 va van
sir dung céc thanh ghi RO dén R7 d¢ luu trit cho viéc sir 1y dit liéu ma khong lam anh
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huong dén cac dir liéu RO dén R7 trude day va khong can phai thue hién cong viée cat
dir liéu thi cdch nhanh nhét 1a gan nhom thanh ghi RO dén R7 cho bankl 1a xong.
Tuong tu ta c6 thé mo thém hai chwong trinh nita va gan cho cac bank 3 va 4.

2.4.2. RAM c6 thé truy xuét tirng bit

Vi diéu khién AT89C51 c6 210 6 nhé bit c6 thé truy xuit ting bit, trong dé c6
128 bit ndm & cac cac 6 nhd byte c6 dia chi tir 20h dén 2Fh va cac bit con lai chia
trong nhom thanh ghi c6 chirc ndng dac biét.

Céc 6 nhé cho phép truy xuét timg bit va cac 1énh xir 1y bit 1a mot thé manh cua
vi diéu khién. Cac bit c6 thé duoc thiét 1ap, x6a, AND, OR bang 1 1énh duy nhat trong
khi d6 dé xir 1y cac bit thi vi xir Iy van c6 thé xir Iy dugc nhung phai sir dung rat nhiéu
1énh dé dat duoc cung mot két qua vi vi xir 1y thudng xir 1y byte.

Céc cong ciing c6 thé truy xuat dugc timg bit.

Céc 6 nhé bit cho phép truy xuét timg bit va ciing c6 thé truy xuat byte phu
thudc vao 1é€nh duoc dung la 1€nh xwr 1y bit hay 1€nh xr 1y byte. Chu y dia chi ctua 6
nhéd byte va bit trung nhau.

Nguoi lap trinh ding ving nhd nay dé luu trir dit liéu phuc vu cho viée xur 1y dir
liéu byte hoac bit. Cac dir 1i€u xtr 1y bit nén luu vao ving nhd nay.

Chii y: Trong so d6 cic 6 nhd nao ma chia ra 1am 8 va cé cac con sd bén trong
1a cac 6 nhé vira cho truy xudt byte va ca truy xut bit. Nhirng 6 nhé con lai thi khong
thé truy xuat bit.

2.4.3. RAM da dung

Ving nhd RAM da dung gém c6 80 byte c6 dia chi tir 30h dén 7Fh — ving nhé
nay khong c6 gi dac bi¢t so véi 2 vung nhé trén. Vung nhéd bank thanh ghi 32 byte tur
00h dén 1Fh ciing c6 thé dung lam ving nhd RAM da dung mic du cic cac 6 nhé nay
da c6 chlrc nang nhu da trinh bay.

Moi dia chi trong ving RAM da dung déu c6 thé truy xuat tr do dung kiéu dja
chi truc tiép hodc gian tiép.

B§ nhd ngén xép cta vi diéu khién dung bd nhd RAM ngi nén dung lugng cua bo

nhd ngan xép nho trong khi d6 cac bo vi xir Iy ding bd nhé bén ngoai lam bd nhd
ngan xép nén dung luong tiy ¥ mé rong.

2.4.4. Cac thanh ghi c6 chirc ning dic biét (SFR — Special Function Registers)

Céc thanh ghi nodi cia AT89C51 duoc truy xuit ngdm dinh bdi bd 1énh. Céc
thanh ghi trong AT89C51 duoc dinh dang nhu mdt phan cia RAM trén chip vi vay
mdi thanh ghi s& c6 mot dia chi (ngoai trir thanh ghi bd dém chuong trinh va thanh ghi
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Iwru trir m3 1énh vi cac thanh ghi nay d3 c6 chire ning cb dinh). Ciing nhu cac thanh ghi
RO dén R7. Vi diéu khién AT89C51 c6 21 thanh ghi c6 chirc ning dic biét nam & ving
trén cia RAM ndi c6 dija chi tir 80h dén FFh gdm céc thanh ghi sau:

Tur trang thai chuong trinh PSW
Thanh ghi B

Con tro Stack

Con tré dir liéu DPTR

Céc thanh ghi Port

Céc thanh ghi dinh thoi

Céc thanh ghi cua Port nbi tiép
Céc thanh ghi ngat

Thanh ghi diéu khién ngudn

Trong phan ndy chi mang tinh giéi thiéu cac phan tiép theo sé trinh bay chi tiét

hon vé cac thanh ghi nay.
Chii y: 128 6 nhd c6 dia chi tir 80h dén FFh thi chi ¢6 21 thanh ghi ¢6 chirc ning
dic biét dugc xac dinh cac dia chi, con cac 6 nhd con lai thi chua thiét lap va trong

tuong lai s& dugc cac nha thiét ké vi diéu khién thiét 1ap thém khi do sé& c6 cac vi diéu

khién thé hé mé1 hon.
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Chuong 3
TAP LENH 8051

3.1. GIOI THIEU

Vi diéu khién hay vi xtr 1y 1a cac IC lap trinh, khi thiét ké hé théng diéu khién
c6 str dung vi xtr 1y hay vi diéu khién thi phan mach dién 1 phan cimg, mudn hé théng
van hanh thi phai viét mot chuong trinh diéu khién nap vao bo nhd ndi bén trong vi
diéu khién hoic b nhd bén ngoai va gan vao trong hé thong dé hé thong van hanh va
di nhién phai viét dung thi hé théng méi van hanh dung. Chuong trinh goi 13 phan
mém.

Phan mém va phan cimg c6 quan hé véi nhau, nguoi lap trinh phai hiéu rd hoat
dong cua phan cimg dé viét chuong trinh.

Chuwong trinh (Programe) 1a mot tap hop cac 1énh duogc t6 chitc theo mot trinh
tu hop 1i dé giai quyét ding cac yéu cau cua ngudi 1ap trinh. Ngudi 1ap trinh 1a ngudi
biét giai thuat dé viét chuong trinh va sip xép dung cac 1énh theo giai thuat. Ngudi 1ap
trinh phai biét chirc ning cia tit ca cac 1énh cua vi diéu khién dé viét chuong trinh.

Tat ca cac 1énh c6 thé co clia mot ngdn ngir lap trinh con goi 14 #dp lénh.

Ho vi diéu khién 8051 déu c6 chung 1 tap 1énh, cac vi diéu khién thé hé sau chi
phat trién nhiéu vé phan cimg con 1énh thi it mé rong.

Tap 1énh ho 8051 c6 ma I¢nh 8 bit nén ¢ kha nang cung cép 28=256 1énh.

Trong toan bo tap 1énh cua vi diéu khién c6 139 1énh 1 byte, 92 1énh 2 byte va
24 1énh 3 byte.

Lénh (Instruction) cua vi diéu khién 13 mot s nhi phan 8 bit (con goi 1a ma
may). 256 byte tir 0000 0000b dén 1111 1111b tuong Gng vdi 256 1énh khac nhau. Do
1énh dugc mi hoa thanh dang s6 nhi phan qua dai va khé nhé nén cac nha 1ap trinh da
xdy dung mot ngon ngir lap trinh Assembly cho dé nhé, didu nay gitp cho viéc 1ap
trinh duoc thuc hién mot cach dé dang va nhanh chéng ciling nhu doc hiéu va g0 roi
chuong trinh.

Khi viét chuong trinh bang ngén ngit 1ap trinh Assembly thi vi diéu khién s&
khéng thyc hién duge ma phai ding chuong trinh bién dich Assembler dé chuyén doi
céc 1énh viét bang Assembly ra 1énh nhi phan twong tng rdi nap vao bd nhé khi dé vi
diéu khién méi thuc hién dugc chuong trinh.

Ngon ngilr 1ap trinh Assembly do con nguoi tao ra, khi st dung ngdn ngir
Assembly dé viét chuong trinh thi nguoi 1ap trinh vi diéu khién phai hoc hét tt ca cac
1énh va viét ding theo qui wdc vé cu phap, trinh ty sip xép dir liéu dé chuong trinh
bién dich c6 thé bién dich dung.
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3.2. CAC KIEU PINH DPIA CHI BQ NHO CUA 8051
Vi diéu khién ho 8051 c6 8 kiéu dinh dia chi nhu sau:

- Kiéu dinh dia chi dung thanh ghi.
- Kiéu dinh dia chi truc tiép.
- Kiéu dinh dia chi gian tiép.
- Kiéu dinh dia chi tirc thoi.
- Kiéu dinh dia chi twong ddi.
- Kiéu dinh dia chi tuyét dbi.
- Kiéu dinh dia chi dai.
- Kiéu dinh dia chi chi sb.

3.2.1. Kiéu dinh dia chi diung thanh ghi (Register Addressing)
Kiéu nay thuong duoc dung cho cac 1énh xtr 1y dir liéu ma dir liéu ludén luu
trong cac thanh ghi. P4i vai vi diéu khién thi 1énh thudc kiéu niy ma hoa bang 1 byte.
Vi du: Mov A,R1; sao chép ndi dung thanh ghi R1 vao thanh ghi A

3.2.2 Kiéu dinh dia chi tryec tiép (Direct Addressing)

Kiéu nay thuong dugc ding dé truy xuat dir lidu cua bat ky 6 nhé ndo trong 256
byte bd nhd RAM nodi cua vi didu khién AT89C51. Cac 1énh thudc kiéu ndy thuong
mi hoa bang 2 byte: byte thir nhat 1a ma 1énh, byte thir 2 13 dia chi cta 6 nhé:

Vi du: Mov A,05h; sao chép ndi dung 6 nhd c6 dia chi 05h vao thanh ghi A

3.2.3. Pinh dia chi gian tiép (Indirect Addressing)

Kiéu dinh dia chi gian tiép duoc twong trung boi ky hidu @ va duge dit trude
cac thanh ghi RO, R1 hay DPTR. RO va R1 c¢6 thé hoat dong nhu mot thanh ghi con
tro, ndi dung cua n6 cho biét dia chi ctia mot 6 nhé trong RAM ndi ma dit li€u s€ ghi
hodc s& doc. Con DPTR dung dé truy xuit 6 nhé ngoai. Cac 1énh thudc dang ndy ma
hoa bang 1 byte.

Vi du: Mov A,@R1; sao chép nd1 dung 6 nh¢ ¢6 dia chi trong thanh ghi R1 vao
thanh ghi A

3.2.4. Dinh dia chi tirc thoi (Immediate Addressing)

Kiéu dinh dia chi tic thoi duoc tuong trung bdi ky hiéu # va dugc dat trudce
mot hang sb. Lénh nay thuong dung dé nap 1 gia tri 1a 1 hang s6 ¢ byte thtr 2 (hodc
byte thtr 3) vao thanh ghi hoac 6 nhé.

Vi du: Mov a,#30h; nap dit liéu 13 con s6 30h vao thanh ghi A
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3.2.5. Pinh dia chi twong ddi (Relative Addressing )

Kiéu dinh dia chi twong d6i chi st dung voi nhiing 1énh nhay. Noi nhay dén c6
dia chi bang dia chi dang luu trong thanh ghi PC cong véi 1 gia tri 8 bit (con goi 1a gia
tri 1éch tuong doi: relative offset) c6 gia tri tir — 128 dén +127 nén vi diéu khién c6 thé
nhay 1ui (néu s6 cong v6i sé 4m) va nhay tdi (néu sb cong véi sé duong). Lénh ndy ma
hoa bang 2 byte, byte thtr 2 chinh 1a gia tri léch twong ddi.

Noi nhay dén thudng duoc xac dinh boi nhin (label) va trinh bién dich s& tinh
todn gia tri 1éch.

Pinh vi tuong ddi c6 wu diém 13 ma 1énh ¢ dinh, nhung nhugc diém 1a chi
nhay ngin trong pham vi -128 +127 byte (256byte), néu noi nhay dén xa hon thi 1énh
nay khong dap tng duoc s& co 16i.

Vi du: Sjmp X1; nhay dén nhan c6 tén 1a X1 nam trong tam vuc 256 byte

3.2.6. Pinh dia chi tuyét d6i (Absolute Addressing)

Kiéu dinh dia chi tuyét dbi duoc dung véi cac 1énh ACALL va AJMP. Cac 1énh
ndy c6 mi lénh 2 byte cho phép phan chia bo nhé theo trang - mdi trang c6 kich thudc
dung bang 2Kbyte so v4i gia tri chira trong thanh ghi PC hién hanh. 11 bit dia chi
A10+A0 duoc thay thé cho 11 dia chi thip trong thanh ghi PC nim trong ciu tric ma
Iénh.

bPinh dia chi tuyét ddi ¢6 wu diém 1a ma lénh ngén (2 byte), nhung nhuoc diém
13 ma 1énh thay d6i va gidi han pham vi noi nhay dén, goi dén khong qué 2 kbyte.

Vi du: Ajmp X1 ;nhay dén nhén c6 tén 13 X1 nam trong tim vyc 2 kbyte

3.2.7. Dinh dia chi dai (Long Addressing)

Kiéu dinh dia chi dai duoc dung véi 1énh LCALL va LIMP. Cac 1énh nay cé
mi 1énh 3 byte — trong d6 c6 2 byte (16bit) 1a dia chi cia noi dén. Cau trac ma 1énh 13
3 byte.

Uu diém cua dinh dia chi dai 1a c6 thé goi 1 chuong trinh con hoac c6 thé nhay
dén bat ky ving nhé nao trong ving nhé 64K, nhuoc diém 1a cac 1énh kiéu nay dai 3
byte va phu thudc vao vi tri dén — diéu nay sé& bat tién boi khong thé doi toan by ma
1énh cua chuong trinh tir ving nhé nay sang cac vung nhd khac — c6 nghia 1a khi
chuong trinh di viét noi dén tai dia chi 1000h thi sau khi dich ra ma 1énh dang s6 nhi
phan thi sau d6 nap vao b nhé thi dia chi bit ddu phai dung véi dia chi da viét 1a
1000h; néu nap & ving dia chi khac dia chi 1000h thi chuong trinh s& thyc hién sai.

Vi du: Ljmp X1; nhay dén nhan c6 tén 1a X1 nam trong tim vuc 64 kKbyte.
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3.2.8. Pinh dia chi chi s6 (Index Addressing)

Kiéu dinh dia chi chi sb “dung mot thanh ghi co ban: 1a bg dém chuong trinh
PC hoic bd dém dit liéu DPTR” két hop vé1 “mot gia tri 1éch (offset) con goi la gia tri
tuong d6i (thuong luu trong thanh ghi)” dé tao ra 1 dia chi ctia 6 nhé can truy xuit
hodc 1a dia chi cua noi nhay dén.
Vi du: MOVX A, @A + DPTR; lay dir liéu trong 6 nhé c6 dia chi bang DPTR + A

Khi khao sat tap 1énh mot cach chi tiét thi chire nang cua cac thanh ghi va cac
kiéu truy xudt nay s& duoc trinh bay rd rang hon.

3.3. TAP LENH

Dé khao sat tap 1énh thi phai thong nhat mot sé qui dinh vé cac tir ngit ki hiéu
trong tap 1énh thuong dugc st dung nhu sau:

- Direct twong trung cho 6 nhé ndi co dia chi truc tiép (Direct).

- Rn tuong trung cho céc thanh ghi tir thanh ghi RO dén thanh ghi R7.

- @RI tugng trung cho 6 nhd ¢o6 dia chi luu trong thanh ghi Ri va Ri chi ¢6 2
thanh ghi 1a RO va R1.

- Cac lénh thuong xay ra giita cac ddi tugng sau:

+ Thanh ghi A.

+ Thanh ghi Rn.

+ O nhé c6 dia chi direct.

+ O nhé c6 dia chi luu trong thanh ghi @Ri.
+ Dt liéu 8 bit #data.

+ Addrl1 Ia dia chi 11 bit ttr A11 — AO: dia chi nay phuc vu cho 1énh nhay hoac
1énh goi chuong trinh con trong pham vi 2 kbyte.

+ Addr16 1a dia chi 16 bit tir A15 — AO: dia chi nay phuc vu cho 1énh nhdy va 1énh
goi chuong trinh con & xa trong pham vi 64 kbyte — d6 chinh 1 dja chi nhay dén, hoic
dia chi cta chuong trinh con.

Khi viét chuong trinh nguoi 1ap trinh c6 thé thay thé dia chi bang nhan (label)
dé khoi phai tinh todn cac dia chi cy thé. C6 thé nhiéu noi nhay dén cting mot nhén.
Khong dugc didt cac nhan cung tén.

Céc 1énh c6 anh huong dén thanh ghi trang thai thi c6 trinh bay trong 1énh, con
céc 1énh khong dé cap dén thanh ghi trang thai thi c6 nghia 1a no khong anh hudng.

3.3.1. Nhém 1énh di chuyén dir liéu (8 bit)

Nhom 1énh nay dung dé sao chép dir liu gitra cac thanh ghi, nap dif liéu vao
céc thanh ghi. Nhom 1énh nay xuat hién nhiéu nhét trong cac chwong trinh khi 1ap trinh
vi diéu khién. Bang 3-1 tom tit cac 1énh thudc nhém nay.
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Bang 3-1. Tém tat cac Iénh di chuyén dir ligu

Pinh dia chi S6 chu
Cu phip Két qua Truc | Gian [Thanh| Tirc k?'
tiép | tiép | ghi | thoi | MY

MOV A, <ngudn> A =ngudn X X X X 1
MOV <dich>,A <dich>= A X X X 1
MOV <dich>,<nguén> | <dich> = <nguén> X X X X 2
MOV DPTR, #datal6 | DPTR = dir li¢u 16 bit X 2
PUSH <nguon> Ngin xép = <ngudn> X 2
POP <dich> <dich> = ngan xép X 2
XCH A, <byte> ani;tgéi noi dung A X X X 1

Lénh chuyén dit ligu tie mét thanh ghi vao thanh ghi A
Cu phap: Mov A, Rn
Lénh nay chiém 1 byte va thoi gian thyc hién 1énh 1 1 chu ky may.
Chtic nang: Chuyén ndi dung ctia thanh ghi Rn vao thanh ghi A, ndi dung thanh
ghi Rn van giit nguyén.

Lénh chuyén dit ligu tiv é nhé truc tiép vao thanh ghi A

Cu phap: Mov A, direct

Lénh nay chiém 2 byte va thoi gian thyc hién Iénh 1a 1 chu ky may.

Chtrc nang: Chuyén ndi dung cta 6 nhé trong Ram ndi c6 dia chi direct & byte
thi hai vao thanh ghi A. Truc tiép c6 nghia 1a dia chi ciia 6 nhé duoc ghi ¢ trong 1énh.

Lénh chuyén dir ligu tiv 6 nhé gidn tiép vao thanh ghi A
Cu phap: MOV A,@RIi
Lénh nay chiém 1 byte va thoi gian thyc hién 1énh 1a 1 chu ky may.
Chtrc nang: Chuyén ndi dung 6 nhd trong Ram ndi, ¢ dia chi chira trong thanh
ghi Ri, vao thanh ghi A.

Lénh nap dit liéu 8 bit vao thanh ghi A

Ct phap: MOV A, #data
Lénh nay chiém 2 byte va thoi gian thuc hién 1énh 1 1 chu ky may.
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Chtrc nang: Nap dit liéu 8 bit data (d0 dén d7) vao thanh ghi A.

Lénh chuyén diF ligu tir thanh ghi A vio thanh ghi Rn
Cu phap: Mov Rn, A
Lénh nay chiém 1 byte va thoi gian thyc hién 1énh 1 1 chu ky may.
Chtrc nang: Chuyén ndi dung cta thanh ghi A vao thanh ghi Rn.

Lénh chuyén dit ligu tiv 6 nhé truee tiép vao thanh ghi Rn

Cu phap: MOV Rn, direct

Lénh nay chiém 2 byte va thoi gian thyc hién 1énh 14 1 chu ky may.

Chtre ning: Chuyén ndi dung cua 6 nhé trong Ram ndi co dia chi direct vao
thanh ghi Rn.

Lénh chuyén tivc thoi div ligu 8 bit vao thanh ghi Rn
Cu phap: MOV Rn, #data
Lénh nay chiém 2 byte va thoi gian thyc hién 1énh 1a 1 chu ky may.
Chtic nang: Nap dit liéu 8 bit data (d0 dén d7) vao thanh ghi Rn.

Lénh chuyén dit ligu tiv thanh ghi A vao 6 nhé truc tiép

Cu phap: MOV direct, A

Lénh nay chiém 2 byte va thoi gian thyc hién 1énh 1 1 chu ky may.

Chtre nang: Chuyén ndi dung ciia thanh ghi A vao 6 nhé trong Ram noi c¢6 dia
chi direct.

Lénh chuyén dit ligu tiv thanh ghi Rn vao 6 nhé truc tiép

Cu phap: MOV direct, Rn

Lénh nay chiém 2 byte va thoi gian thyc hién 1énh 1a 2 chu ky may.

Chtrc nang: Chuyén ndi dung cta thanh ghi Rn vao 6 nhé trong Ram ndi ¢6 dia
chi direct.

Lénh chuyén diF ligu tiv 6 nhé truc tiép vio 6 nhé truc tiép

Ct phap: MOV direct, direct

Lénh nay chiém 3 byte va thoi gian thuc hién 1énh 1 2 chu ky may.

Chtre nang: Chuyén ndi dung ctia 6 nhé trong Ram ndi c6 dia chi direct vao 6
nhé ¢o dia chi truc direct.

Lénh chuyén dir ligu tiv 6 nhé gidn tiép vao 6 nhé truc tiép
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Cu phap: MOV direct, @RI

Lénh nay chiém 2 byte va thoi gian thyc hién 1énh 14 2 chu ky may.

Chure nang: Chuyén noi dung 6 nhé c6 dia chi chira trong thanh ghi Ri véo 6
nho c¢6 dia chi direct.

Lénh chuyén diF ligu vao é nhé truc tiép
Cu phap: MOV direct, #data
Lénh nay chiém 3 byte va thoi gian thuc hién 1énh 1 2 chu ky may.
Chtc nang: Nap dit liéu 8 bit (d0 dén d7 ) vao 6 nhé co dia chi direct.

Lénh chuyén dir ligu tiv thanh ghi A vao 6 nhé gidn tiép

Cu phap: MOV direct, A

Lénh nay chiém 1 byte va thoi gian thyc hién 1énh 1a 1 chu ky may.

Chure nang: Chuyén ndi dung ciia thanh ghi A vio 6 nhé trong Ram noi c¢6 dia
chi chira trong thanh ghi Ri.

Lénh chuyén dir ligu tiv 6 nhé truee tiép vao 6 nhé gidn tiép

Cu phap: MOV @RI, direct

Lénh nay chiém 2 byte va thoi gian thyc hién 1énh 1 2 chu ky may.

Chtrc nang: Chuyén ndi dung 6 nhé cé dia chi direct vao 6 nhé ¢ dia chi chtra
trong thanh ghi Ri.

Lénh chuyén di¥ ligu tikc thoi vao é nhd gidn tiép

Cu phap: MOV @RI, #data

Lénh nay chiém 2 byte va thoi gian thyc hién 1énh 1 1 chu ky may.

Chtrc nang: Nap dir liéu 8 bit (d0 dén d7) vao 6 nhé c6 dia chi chira trong thanh
ghi Ri.

Lénh chuyén dit ligu ticc thoi 16 bit vao thanh ghi con tré di ligu
Cu phap: MOV dptr, #datal6
Lénh nay chiém 3 byte va thoi gian thyc hién 1énh 1a 2 chu ky may.
Chutre nang: Nap dir liéu 16 bit vao thanh ghi con tr6 dir liéu dptr.

Lénh chuyén di¥ ligu tiv 6 nhé cé dia chi la Dptr + A vao thanh ghi A

Cu phap: MOVC A, @A+DPTR
Lénh nay chiém 1 byte va thoi gian thyc hién 1énh 1a 2 chu ky may.
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Chtrc ning: chuyén ndi dung cia 6 nhé ngoai, c¢6 dia chi chira bang dptr cong
v6i gié tri chira trong A, chuyén vao thanh ghi A.

Lénh chuyén di¥ ligu tiv 6 nhé cé dia chi la PC + A vao thanh ghi A

Cu phap: MOVC A, @A+PC

Lénh nay chiém 1 byte va thoi gian thyc hién 1énh 14 2 chu ky may.

Chtrc nang: chuyén ndi dung ctia 6 nhd trong bd nhd chuong trinh c6 dja chi
chtra bang PC cong véi gid tri chira trong A duoc chuyén vao thanh ghi A.

Lénh chuyén dir ligu tiv 6 nhé ngoai gidn tiép (8 bit dia chi) vao thanh ghi A

Cu phap: MOVX A, @RI

Lénh nay chiém 1 byte va thoi gian thyc hién 1énh 1a 2 chu ky may.

Chtic ning: chuyén ndi dung 6 nhd trong bd nhé chuong trinh c6 dia chi chira
trong thanh ghi Ri vaothanh ghi A.

Lénh chuyén dit ligu tiv 6 nhé ngoai gidn tiép (16 bit dia chi) vao thanh ghi A

Cu phap: MOVX A|@DPTR

Lénh nay chiém 1 byte va thoi gian thyc hién 1énh 1 2 chu ky may.

Chtrc ning: chuyén nodi dung cua 6 nhd ngoai ¢ dia chi chtra trong thanh ghi
dptr vao thanh ghi A.

Lénh chuyén dit ligu tiv thanh ghi A vao 6 nhé ngoai gidn tiép (8 bit dia chi)

Ct phap: MOVX @ RIi, A

Lénh nay chiém 1 byte va thoi gian thyc hién 1énh 1a 2 chu ky may.

Chure nang: chuyén noi dung cua thanh ghi A ra 6 nhd ngoai ¢ dia chi chua
trong thanh ghi Ri.

Lénh chuyén di¥ ligu tiv thanh ghi A vao 6 nhé ngodi gidn tiép (16 bit dia chi)
Cu phap: MOVX @DPTR, A
Lénh nay chiém 1 byte va thoi gian thuc hién 1énh 1 2 chu ky may.
Chtrc nang: Chuyén ndi dung cta thanh ghi A ra 6 nhd ngoai c6 dia chi chira
trong thanh ghi dptr.

Lénh cdt ngi dung 6 nho truc tiép vao ngin xép

Ct phap: PUSH direct
Lénh nay chiém 2 byte va thoi gian thyc hién 1énh 1a 2 chu ky may.
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Churc nang: cat ndi dung cia 6 nhd ¢d dia chi direct vao 6 nhd ngan xép. Con
tro ngan x€p SP tang 1én 1 trudce khi luu nd1 dung.

Lénh ldy diF ligu tiv ngdn xép trd vé 6 nhé truc tiép
Cu phap: POP direct
Lénh nay chiém 2 byte va thoi gian thyc hién 1énh 14 2 chu ky may.
Chtrc niang: 1dy ndi dung cta 6 nhd ngian xép tra cho 6 nhd c6 dia chi direct.
Con tré ngin xép SP giam 1 sau khi ldy dit liéu ra.

Lénh trao doi dir ligu giiva thanh ghi véi thanh ghi A
Cu phap: XCH ARn
Lénh nay chiém 1 byte va thoi gian thyc hién 1énh 1a 1 chu ky may.
Chtc nang: Trao d6i ndi dung cua thanh ghi Rn véi thanh ghi A.

Lénh trao doi dir ligu giita 6 nhé truc tiép véi thanh ghi A

Cu phap: XCH A,Direct

Lénh nay chiém 2 byte va thoi gian thyc hién 1énh 1a 1 chu ky may.

Chtrc ning: Trao ddi nodi dung cuia thanh ghi A voi ndi dung 6 nhé c6 dia chi
direct.

Lénh trao doi dir ligu giiva 6 nhd gidn tiép véi thanh ghi A

Cu phap: XCH A,@Ri

Lénh nay chiém 1 byte va thoi gian thyc hién 1énh 1a 1 chu ky may.

Chtic nang: Trao doi ndi dung ctia 6 nhé c6 dia chi chta trong thanh ghi Ri véi
thanh ghi A.

Lénh trao doi 4 bit div liéu gifva 6 nhé gidn tiép véi thanh ghi A

Cu phap: XCHD A @Ri

Lénh nay chiém 1 byte va thoi gian thuc hién 1énh 1 1 chu ky may.

Chtrc ning: Trao ddi dit lidu 4 bit thap ctia 6 nhé c6 dia chi chira trong thanh
ghi Ri v&i dit liéu 4 bit thap trong thang ghi A.

3.3.2. Nhém 1énh s6 hoc

Nhom 1énh sb hoc thuc hién cac phép toan s6 hoc thong thuong nhu cong, trur,
nhan, chia dugc li¢t ké trong bang 3-2.
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Bang 3-2. Tém tit cac 1énh trong nhém I¢nh s6 hoc

Pinh dia chi S6 chu
Cu phap Két qua Tryc | Gin [Thanh| Tie | XY
tiép | tiép | ghi | thoi | MY

ADD A <byte> A = A + <byte> X X X X 1
ADDC A <byte> A=A+<byte>+C X X X X 1
SUBB A, <byte> A=A-<byte>-C X X X X 1
INC A A=A+1 Chi vai thanh ghi A 1
INC <byte> <byte> = <byte> + 1 X X X 1
INC DPTR DPTR=DPTR +1 Dit liéu kiéu con tro 2
DEC A A=A-1 Chi vai thanh ghi A 1
DEC <byte> <byte> = <byte> - 1 X X X 1
MUL AB B:A=B*A Chi v6i thanh ghi A va B 4
DIV AB g‘j még’?'@]B] Chi v6i thanh ghi AvaB | 4
DA A Piéu chinh thap phan Chi véi thanh ghi A 1

Lénh cong thanh ghi A voi thanh ghi

Cu phap: ADD A,Rn

Lénh nay chiém 1 byte va thoi gian thyc hién 1énh 1 1 chu ky may.

Chtic ning: cong nodi dung thanh ghi A v&i ndi dung thanh ghi Rn, két qua luu
trong thanh ghi A. Lénh c6 anh huéng dén thanh ghi trang thai.

Lénh cong néi dung 6 nhé truc tiép vao thanh ghi A

Cu phap: ADD A, direct

Lénh nay chiém 2 byte va thoi gian thyc hién 1énh 14 1 chu ky may.

Churc nang: Cong ndi dung cua 6 nho co6 dia chi direct véi ndi dung thanh ghi
A, két qua chira & thanh ghi A. Lénh c6 anh huéng dén thanh ghi trang thai.

Lénh céng néi dung 6 nhé gidn tiép vao thanh ghi A

Ca phap: ADD A,@Ri
Lénh nay chiém 1 byte va thoi gian thuc hién 1énh 1 1 chu ky may.

33



Chtrc nang: cong ndi dung cua 6 nhd co dia chi chtra trong thanh ghi Ri véi
thanh ghi A, két qua luu trir trong thanh ghi A. Lénh c6 anh huong dén thanh ghi trang
thai.

Lénh cong dit liéu tirc thoi 8 bit vao thanh ghi A

Cu phap: ADD A, #data

Lénh nay chiém 2 byte va thoi gian thyc hién 1énh 14 1 chu ky may.

Chtrc ning: Cong dir liéu 8 bit (d0 dén d7) voi ndi dung thanh ghi A, két qua
Iuru trix trong A. Lénh c6 anh huéng dén thanh ghi trang thai.

Lénh cong thanh ghi A voi thanh ghi co bit carry

Cu phap: ADDC A,Rn

Lénh nay chiém 1 byte va thoi gian thyc hién 1énh 1a 1 chu ky may.

Chtre ning: cong ndi dung thanh ghi A vé6i ndi dung thanh ghi Rn véi bit C, két
qua luu trong thanh ghi A. Lénh ¢6 anh hudng dén thanh ghi trang thai.

Lénh cong ndi dung 6 nhé truc tiép vao thanh ghi A cé bit carry

Cu phap: ADDC A, direct

Lénh nay chiém 2 byte va thoi gian thyc hién 1énh 13 1 chu ky may.

Chtre nang: Cong ndi dung cua 6 nhd co6 dia direct ngi dung thanh ghi A va bit
C, két qua chira ¢ thanh ghi A. Lénh c6 anh huéng dén thanh ghi trang thai.

Lénh cong ndi dung 6 nhé gidn tiép vao thanh ghi A cé bit carry

Cu phap: ADDC A,@RIi

Lénh nay chiém 1 byte va thoi gian thyc hién 1énh 1a 1 chu ky may.

Chtrc nang: cong ndi dung cua 6 nhd c6 dia chi chira trong thanh ghi Ri véi
thanh ghi A véi bit C, két qua luu trit trong thanh ghi A. Lénh c6 anh huong dén thanh
ghi trang thai.

Lénh cong dir liéu 8 bit vao thanh ghi A co bit carry

Cu phap: ADDC A, #data

Lénh nay chiém 2 byte va thoi gian thyc hién 1énh 14 1 chu ky may..

Chtrc ning: Cong dir liéu 8 bit (d0 dén d7) voi ndi dung thanh ghi A va bit C,
két qua luu trit trong A. Lénh c6 anh huéng dén thanh ghi trang thai.

Lénh trie thanh ghi A voi thanh ghi
Cu phap: SUBB A,Rn
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Lénh nay chiém 1 byte va thoi gian thue hién 1énh 1 1 chu ky may.
Chtrc nang: Trur nd1 dung thanh ghi A vé1 nd1 dung thanh ghi Rn va trir cho co
Carry, két qua luu trong thanh ghi A. Lénh c6 anh huong dén thanh ghi trang thai.

Lénh triv ngi dung thanh ghi A cho néi dung é nhé truc tiép

Ct phap: SUBB A, direct

Lénh nay chiém 2 byte va thoi gian thyc hién 1énh 14 1 chu ky may.

Chtre nang: Trur ndi1 dung thanh ghi A cho ndi dung ctia 6 nh¢ ¢é dia chi direct
va trir cho ¢ Carry, két qua chira ¢ thanh ghi A. Lénh c6 anh huong dén thanh ghi
trang thai.

Lénh triv ngi dung thanh ghi A cho néi dung 6 nhé gidn tiép

Cu phap: SUBB A,@Ri

Lénh nay chiém 1 byte va thoi gian thyc hién 1énh 1a 1 chu ky may.

Chtrc nang: Tru nd1 dung cua thanh ghi A cho dir liéu cua 6 nhé c6 dia chi chura
trong thanh ghi Ri va trir cho ¢ carry, két qua luu trit trong thanh ghi A. Lénh c6 anh
huong dén thanh ghi trang thai.

Lénh trie ngi dung thanh ghi A cho div li¢u tvec thoi 8 bit

Cu phap: SUBB A, #data

Lénh nay chiém 2 byte va thoi gian thuc hién Iénh 1a 1 chu ky may.

Chure nang: Trir ndi dung thanh ghi A cho dif liéu 8 bit d0 dén d7 va trir cho co
carry, két qua luu trir trong A. Lénh c¢6 anh hudng dén thanh ghi trang thai.

Lénh tang noi dung thanh ghi A
Cu phéap: INC A
Lénh nay chiém 1 byte va thoi gian thyc hién 1énh 1 1 chu ky may.
Chtrc nang: Tang ndi dung thanh ghi A Ién 1.

Lénh tang ngi dung cua thanh ghi
Cu phéap: INC Rn
Lénh nay chiém 1 byte va thoi gian thyc hién 1énh 1a 1 chu ky may.
Chutre nang: Tang ndi dung thanh ghi Rn 1én 1.

Lénh ting ndi dung é nhd truc tiép
Cut phap: INC direct
Lénh nay chiém 2 byte va thoi gian thyc hién 1énh 1a 1 chu ky may.
Chtc nang: Tang ndi dung cua 6 nhé co dia chi truc tiép ¢ byte thi 2 1én 1.
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Lénh tiang ndi dung é nhd gidn tiép
Cu phap: INC @RI
Lénh nay chiém 1 byte va thoi gian thyc hién 1énh 14 1 chu ky may.
Chure nang: Tang ndi dung ctia 6 nhé ¢o6 dia chi chira trong Ri 1én 1.

Lénh tang ngi dung con tro dir liéu Dptr
Cua phap: INC dptr
Lénh nay chiém 1 byte va thoi gian thyc hién 1énh 13 2 chu ky may.
Chure nang: Tang ndi dung cta thanh ghi con tro dir li€u dptr 1én 1.

Lénh giam noi dung thanh ghi A
Cu phap: DEC A
Lénh nay chiém 1 byte va thoi gian thyc hién 1énh 1a 1 chu ky may.
Chtre nidng: Giam noi dung thanh ghi A xubng 1.

Lénh giam ngi dung cua thanh ghi
Cu phap: DEC Rn
Lénh nay chiém 1 byte va thoi gian thyc hién 1énh 1a 1 chu ky mdy..
Chtre ning: Giam noi dung thanh ghi Rn xubng 1.

Lénh giam ni dung 6 nhé truc tiép
Cu phap: DEC direct
Lénh nay chiém 2 byte va thoi gian thuc hién 1énh 1a 1 chu ky may.
Chtic nang: Giam nodi dung ctia 6 nhd c6 dia chi direct & byte thir 2 xuéng 1.

Lénh giam néi dung 6 nhé gidn tiép
Cu phap: DEC @RI
Lénh nay chiém 1 byte va thoi gian thuc hién Iénh 1a 1 chu ky may.
Chtre ning: Giam noi dung cta 6 nhd c6 dia chi chira trong Ri xudng 1.

Lénh nhan thanh ghi A voi thanh ghi B

Cu phép: MUL AB

Lénh nay chiém 1 byte va thoi gian thuc hién 1énh 13 4 chu ky may.

Chtre nang: Noi dung cta thanh ghi A nhan véi ndi dung cta thanh ghi B, két
qua 1a mot dir liéu 16 bit, 8 bit thap luu trit trong thanh ghi A, 8 bit cao luu trit trong
thanh ghi B.
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Lénh chia thanh ghi A cho thanh ghi B

Cu phap: DIV AB

Lénh nay chiém 1 byte va thoi gian thyc hién 1énh 14 4 chu ky may.

Chtrc ning: No6i dung cua thanh ghi A chia cho ndi dung cua thanh ghi B, két
qua ctia phép chia luu trit trong thanh ghi A, s6 du luu trit trong thanh ghi B. Lénh anh
hudng dén thanh ghi trang thai: Bit CY va bit OV bi x6a vé 0, néu phép chia nay ma
dir liéu trong thanh ghi B = 00h thi ndi dung thanh ghi A khong thay doi, ni dung
trong thanh ghi B khong xéac dinh va bit OV = 1, bit CY = 0.

Lénh diéu chinh thap phén néi dung thanh ghi A

Cu phap: DA A

Lénh nay chiém 1 byte va thoi gian thyc hién 1énh 1a 4 chu ky may.

Chtrc nang: Néu 4 bit thadp A3A2A1A0>9 hoidc bit AC = 1thi A3A2A1A0 + 6,
két qua luu tré lai trong A. Néu 4 bit cao ATA6A5A4>9 hoic bit Cy = 1 thi
ATABA5A4 + 6, két qua luu tro lai thanh ghi A. Két qua sau cung trong thanh ghi A 13
so0 BCD.

3.3.3. Nhém Iénh logic
Nhom 1énh nay thuc hién cac ham logic trén bit hodc trén byte bao gdm céc
Iénh AND, OR, XOR, xoay ...
Bang 3-3. Tém tit cac Iénh logic

Pinh dia chi S6 chu
Cu phap Ket qua Truwe | Gian [Thanh| Tic k?'
tiép | tiép | ghi | thoi | MY
ANL A <byte> A = A AND <byte> X X X X 1
ANL <byte> A Zbyte> = <byte> AND X 1
<byte> = <byte> AND
ANL <byte>, # data #data X 2
ORL A <byte> A = A OR <byte> X X X X 1
ORL <byte> A <byte> = <byte> OR A| x 1
<byte> = <byte> OR
ORL <byte>, # data #data X 2
XRL A, <byte> A = A XOR <byte> X X X X 1
XRL <byte> A Zbyte> = <pyte> XOR « 1
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XRL <byte>, # data ;g;’tta” = <byte>XOR | 2
CLRA A = 00H Chi v6i thanh ghi A 1
CPL A A=NOT A Chi véi thanh ghi A 1
RL A Xoay A sang trai 1 bit Chi vé6i thanh ghi A 1
RLC A Xoay Asang ral IbIt | i i thanh ghi A 1

cung véi co CY

RR A Xoay A sang phai 1 bit Chi v6i thanh ghi A 1

Xoay A sang phai 1 bit

RRC A 0ay A sar Chi véi thanh ghi A 1
cung vo1 co CY
SWAP Sony thanh ghi A di4 | |6 thanh ghi A 1

Lénh and thanh ghi A voi thanh ghi

Cu phap: ANL A,Rn (and logic)

Lénh nay chiém 1 byte va thoi gian thyc hién 1énh 1a 1 chu ky may.

Chure nang: Noi dung thanh ghi A and v6i ndi dung thanh ghi Rn, két qua luu
trlr trong thanh ghi A.

Lénh and thanh ghi A véi ndi dung 6 nhé truc tiép

Cu phap: ANL A, direct

Lénh nay chiém 2 byte va thoi gian thyc hién 1énh 14 1 chu ky may.

Chtrc nang: Noi dung thanh ghi A and vdi ndi dung ctia 6 nhd ¢o6 dia chi direct,
két qua chira ¢ thanh ghi A.

Lénh and thanh ghi A véi néi dung 6 nhé gidn tiép

Cu phap: ANL A, @RI

Lénh nay chiém 1 byte va thoi gian thyc hién 1énh 1a 1 chu ky may.

Chure nang: No6i dung thanh ghi A and vdi 6 nhéd c6 dia chi chira trong thanh ghi
Ri, két qua luu trit trong thanh ghi A.

Lénh and thanh ghi A voi dir liéu tirc thoi 8 bit

Ca phap: ANL A, #data

Lénh nay chiém 2 byte va thoi gian thuc hién 1énh 1 1 chu ky may.

Chtrc nang: Noi dung cta thanh ghi A and véi dir liéu dO dén d7, két qua luu trix
trong thanh ghi A.
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Lénh and néi dung 6 nhé truec tiép véi néi dung thanh ghi A

Cu phap: ANL direct, A

Lénh nay chiém 2 byte va thoi gian thyc hién 1énh 14 1 chu ky may.

Chtre nang: Noi dung 6 nhd cé dia chi direct and véi ndi dung cia thanh ghi A,
két qua luu trit vao 6 nhd.

Lénh and néi dung 6 nhé truwee tiép véi dir ligu tirc thoi 8 bit

Cu phap: ANL direct, #data

Lénh nay chiém 3 byte va thoi gian thuc hién 1énh 1 2 chu ky may.

Chtrc ndng: N6i dung cua 6 nhd ¢6 dia chi direct and vé1 dir li€u 8 bit, két qua
luu trir vao 6 nho.

Lénh or thanh ghi A voi thanh ghi

Cu phap: ORL A, Rn

Lénh nay chiém 1 byte va thoi gian thyc hién 1énh 14 1 chu ky may.

Chtrc nang: Noi dung thanh ghi A or vdi ndi dung thanh ghi Rn, két qua luu trit
trong thanh ghi A.

Lénh or thanh ghi A véi ndi dung é nhé truc tiép

Lénh nay chiém 2 byte va thoi gian thuc hién Iénh 1a 1 chu ky may.

Chtrc nang: Noi dung thanh ghi A or v6i nd1 dung cua 6 nhé c6 dia chi direct,
két qua chira ¢ thanh ghi A.

Lénh or thanh ghi A v6i néi dung é nhé gidn tiép

Ct phap: ORL A, @RI

Lénh nay chiém 1 byte va thoi gian thyc hién 1énh 1 1 chu ky may.

Chtrc nang: N§i dung thanh ghi A or v6i 6 nhé ¢d dia chi chira trong thanh ghi
Ri, két qua luu trit trong thanh ghi A.

Lénh or thanh ghi A voi dir liéu tirc thoi 8 bit

Cu phap: ORL A, #data

Lénh nay chiém 2 byte va thoi gian thyc hién 1énh 1a 1 chu ky may.

Chtrc ning: Noi dung cua thanh ghi A or véi dir liéu 8 bit (tir dO dén d7), két
qua luu trir trong thanh ghi A

Lénh or ndi dung é nhé truc tiép véi nji dung thanh ghi A
Cu phap: ORL direct, A
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Lénh nay chiém 2 byte va thoi gian thue hién 1énh 1 1 chu ky may.
Chtrc nang: No1 dung 6 nhd c6 dia chi direct or vé1 ndi1 dung cua thanh ghi A,
két qua luu trit trong 6 nhé ¢ dia chi direct.

Lénh or ndi dung é nhé trwc tiép véi dir liéu tirc thoi 8 bit

Cu phap: ORL direct, #data

Lénh nay chiém 3 byte va thoi gian thyc hién 1énh 1 2 chu ky may.

Chtrc ning: N6i dung cua 6 nhéd ¢ dia chi direct or véi dir liéu 8 bit (tir d0 dén
d7) & byte thir 3, két qua luu trit trong 6 nhd.

Lénh ex-or thanh ghi A véi thanh ghi

Cu phap: XRL A, Rn

Lénh nay chiém 1 byte va thoi gian thyc hién 1énh 1a 1 chu ky may.

Chure nang: Noi dung thanh ghi A ex-or véi ndi dung thanh ghi Rn, két qua luu
trlr trong thanh ghi A.

Lénh ex-or thanh ghi A véi néi dung 6 nhé truwee tiép

Cu phap: XRL A, direct

Lénh nay chiém 2 byte va thoi gian thyc hién 1énh 13 1 chu ky may.

Chirc nang: NOi dung thanh ghi A ex-or vdi ndi dung cua 6 nhé co6 dia chi
direct, két qua chira ¢ thanh ghi A.

Lénh ex-or thanh ghi A véi néi dung 6 nhé gidn tiép

Cu phap: XRL A, @Ri

Lénh nay chiém 1 byte va thoi gian thyc hién 1énh 1 1 chu ky may.

Chirc ndng: No1 dung thanh ghi A ex-or v&i 6 nhd ¢6 dia chi chira trong thanh
ghi Ri, két qua luu trit trong thanh ghi A.

Lénh ex-or thanh ghi A voi di li¢u tiec thoi 8 bit

Ca phap: XRL A, #data

Lénh nay chiém 2 byte va thoi gian thyc hién 1énh 1a 1 chu ky may.

Chure ning: Noi dung ciia thanh ghi A ex-or véi dit lidu 8bit, két qua luu trir
trong thanh ghi A.

Lénh ex-or néi dung 6 nhé trwe tiép véi néi dung thanh ghi A -

Cu phap: XRL direct, A
Lénh nay chiém 2 byte va thoi gian thuc hién 1énh 1 1 chu ky may.
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Churc nang: Noi dung 6 nhd c6 dia chi direct ex-or voi1 ndi dung cua thanh ghi
A, két quia luu trit vao 6 nhd.

Lénh ex-or néi dung é nhé trwe tiép véi dir ligu tirc thoi 8 bit

Cu phap: XRL direct, #data

Lénh nay chiém 3 byte va thoi gian thyc hién Iénh 1a 2 chu ky may.

Chtrc nang: Noi dung ctia 6 nhd co dia chi direct ex-or vai 8 bit dir liéu 8 bit,
két qua luu trit vao 6 nhd.

Lénh xoa ngi dung thanh ghi A
Cu phap: CLR A
Lénh nay chiém 1 byte va thoi gian thyc hién 1énh 1a 1 chu ky may.
Chtic nang: Noi dung thanh ghi A bang zero.

Lénh bu noi dung thanh ghi A
Cu phap: CPL A
Lénh nay chiém 1 byte va thoi gian thyc hién 1énh 1a 1 chu ky may.
Chtrc nang: Noi dung thanh ghi A duoc iy bu 1, két qua chira trong A.

Lénh xoay trai ngi dung thanh ghi A
Cu phap: RL A
Lénh nay chiém 1 byte va thoi gian thyc hién 1énh 1 1 chu ky may.
Chtrc nang: N§i dung thanh ghi A dugc xoay trai 1 bit.

Lénh xoay trdai ndi dung thanh ghi A va bit carry
Cu phép: RLC A
Lénh nay chiém 1 byte va thoi gian thuc hién Iénh 1a 1 chu ky may.
Chtrc nang: N§i dung thanh ghi A va bit C dugc xoay trai 1 bit.

Lénh xoay phdi ndi dung thanh ghi A
Cu phap: RR A (rotate right)
Lénh nay chiém 1 byte va thoi gian thyc hién 1énh 1a 1 chu ky may.
Chtrc nang: N§i dung thanh ghi A xoay phai 1 bit nguoc voi 1énh RL A.

Lénh xoay phai ngi dung thanh ghi A va bit carry

Cu phép: RRC A
Lénh nay chiém 1 byte va thoi gian thuc hién 1énh 1 1 chu ky may.
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Chtre nang: N6i dung thanh ghi A va bit C dugc xoay phai 1 bit

Lénh xoay thanh ghi A 4 bit
Cu phap: SWAP A
Lénh nay chiém 1 byte va thoi gian thuc hién 1énh 1 1 chu ky may.

Chtrc ning: hoan chuyén 4 bit thip va 4 bit cao trong thanh ghi A.

3.3.4. Nhém Iénh chuyén quyén diéu khién
Nhom 1énh nay 1a nhém 1énh chuyén quyén diéu khién c6 nghia 14 vi diéu khién

dang thuc hién 1€nh tai dia chi nay thi cé thé nhay dén hodc chuyén dén thuc hién 1énh

tal1 mot dia chi khac.

Trong nhom nay gdm c6 1énh goi chuong trinh con, 1énh két thic chuong trinh

con tré vé chuong trinh chinh, 1énh nhay khong diéu kién va 1énh nhay c6 diéu kién,

1énh tro vé tir chuong trinh ngat, 1énh lip.
Céc 1énh nhay bao gdm 1énh nhay tuong dbi, 1énh nhay tuyét ddi, 1énh nhay dai.

Céc 1énh nhay c6 diéu kién thi khi thoa diéu kién thi 1énh s& nhay con néu

khong théa mén diéu kién thi s& thuc hién 1énh ké ngay sau 1énh nhay. O day chi trinh

bay di€u kién thoa man con diéu ki¢n khong théa man thi ta hiéu ngam.

Bang 3-4. Tém tit cac Iénh chuyén quyén diéu khién

Pinh dia chi S6 chu
Cu phap Két qua Truc | Gian [Thanh| Tirc k?'
tiép | tiép | ghi | thoi | MY
IJMP <nhin> Nhay dén <nhdn> d¢ 2
thuc hién
Nhay dén vi tri A +
JMP @A + DPTR DPTR 2
CALL <nhin> Goi ~chu:()‘ng trinh con 5
<nhan>
RET T%loat khoi chuong 5
trinh con
RETI Tpoat k1301 chuong 5
trinh ngat
NOP Khong lam gi ca 1
JZ <nhin> oy den <obdn=nCu | Cpivei thanh ghi A | 2
JZN <nhan> I:h;% den<nhan> néul i 6 thanh ghi A 2
. _| Giam va nhay dén
DINZ <byte>, <nhan> <nhin> néu <byte># 0 X X 2
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CINZ A <byte>, Nhay dén <nhin> néu y % 5
<nhan> A=<byte>

CINE <byte>, # data, | Nhay dén <nhin> néu « X 5
<nhan> <byte>= #data

Lénh goi chwong trinh con ding dia chi tuyét doi

Ct phap: ACALL addrll

Lénh nay chiém 2 byte va thoi gian thue hién 1énh 14 2 chu ky may..

Chtre nang: Khi 1énh nay dugc thuc hién thi vi diéu khién s& thuc hién chuong
trinh con tai dia chi addr11. Chuong trinh con khong dugc cach 1énh goi qua 2 kbyte.
Addr11 cta chuong trinh con c6 thé thay bang nhan (tén cta chuong trinh con).

Chii y: Trude khi nap dia chi méi vao thanh ghi PC thi dia chi cta 1énh ké trong
chuong trinh chinh duoc cit vao bd nhé ngan xép.

Lénh goi chwong trinh con dung dia chi dai 16 bit

Cu phap: LCALL addrl16

Lénh nay chiém 3 byte va thoi gian thyc hién 1énh 1 2 chu ky may.

Churc nang: Khi 1€nh nay dugc thuc hi¢n thi vi diéu khién sé& thuc hién chuong
trinh con tai dia chi addr16. Lénh nay c6 thé goi chuong trinh con ¢ bat ky vi tri nao
cling duoc trong ving 64kbyte. Addrl6 cua chuong trinh con c6 thé thay bang nhén
(tén cua chuong trinh con). 16 bit dia chi A15 — AQ dugc nap vao PC, vi diéu khién sé&
thyc hién chuong trinh con tai dia chi vira nap vao PC. Chu y: Trudc khi nap dia chi
vao thanh ghi PC thi dia chi cua 1énh ké trong chuong trinh chinh dugc cat vao bo nhd
ngan xép.

Lénh tré vé tir chwong trinh con

Cu phap: RET

Lénh nay chiém 1 byte va thoi gian thyc hién 1énh 14 2 chu ky may.

Chtrc ning: Lénh nay s& két thuc chuong trinh con, vi diéu khién s& tro lai
chuong trinh chinh dé tiép tuc thyuc hién chuong trinh.

Chu ¥: 1énh nay sé lay dia chi ctia 1énh ké di luu trong bo nhé ngan xép (khi
thuc hién 1énh goi) tra lai cho thanh ghi PC dé tiép tuc thyc hién chuong trinh chinh.
Khi viét chirong trinh con thi phdi luén luén két thiic bang lénh RET.

Lénh tré vé tiv chwong trinh con phuc vu ngit

Cu phap: RETI
Lénh nay chiém 1 byte va thoi gian thuc hién 1énh 14 2 chu ky may.
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Chtrc ning: Lénh nay s& két thic chuong trinh phuc vu ngit, vi diéu khién s&
tr¢ lai chuong trinh chinh dé tiép tuc thuc hién chuong trinh.

Lénh nhay diing dia chi tuyét doi

Ct phap: AJMP addrl1

Lénh nay chiém 2 byte va thoi gian thyc hién 1énh 14 2 chu ky may.

Y nghia cta 1énh: vi diéu khién s& nhay dén dén dia chi addr1l dé thuc hién
chuong trinh tai d6. Addrll c6 thé thay thé bang nhin. Nhén hay dia chi nhay dén
khong qua 2 kbyte. 11 bit dia chi A10 — A0 dugc nap vao PC, cac bit cao cia PC
khong thay ddi, vi diéu khién s& nhay dén thyc hién 1énh tai dia chi PC méi vira nap.

Lénh nay khac vé6i 1énh goi chuong trinh con 1a khong cét dia chi tré vé. Noi
nhay dén khong qué 2 kbyte so véi 1énh nhay.

Lénh nhady dung dia chi 16 bit

Ct phap: LIMP addr16

Lénh nay chiém 3 byte va thoi gian thyc hién 1énh 1a 2 chu ky may.

Chtic nang: vi diéu khién s& nhay dén dia chi addr16 dé thuc hién chuong trinh
tai d6. Noi nhay dén tiiy ¥ ndm trong ving 64 kbyte.

Lénh nhay twong doi

Cu phap: SIMP rel

Lénh nay chiém 2 byte va thoi gian thuc hién Iénh 1a 2 chu ky may.

Chtrc nang: vi diéu khién s& nhay dén 1énh co6 dia chi twong ddi (rel) dé thuc
hién tiép. Co thé thay thé rel bang nhin. Lénh nay chi nhay trong tim vuc 256 byte: c6
thé nhay t6i 128 byte va c6 thé nhay Iui 128 byte. Khi tim vuc nhay xa hon ta nén
dung lénh AJMP hay LIMP.

Chii y: rel (relative: twong ddi) cac 1énh c6 xuat hién “rel” déu lién quan dén
1énh nhay: noi nhay dén dugc tinh bang cach 1ay ndi dung cia PC cong véi sb luong
byte cua cac 1énh nam gitta 1énh nhay va noi nhay dén. Chiing ta khong can quan tim
dén diéu nay vi chuong trinh bién dich ctia may tinh s& tinh giup chung ta.

Lénh nhay gidn tiép

Ca phap: IMP @A + DPTR

Lénh nay chiém 1 byte va thoi gian thyc hién 1énh 1a 2 chu ky may.

Chure nang: 1énh s& nhdy dén noi c6 dia chi bang noi dung cua A cong véi dptr
dé tiép tuc thyc hién chuong trinh tai do.
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Lénh nhay néu co Z =1 (npi dung thanh ghi A bang 0)

Cu phap: JZ rel (jump zero)

Lénh nay chiém 2 byte va thoi gian thyc hién 1énh 14 2 chu ky may.

Chtrc ning: néu bit Z = 1 thi vi diéu khién s& nhay dén thyc hién chuong trinh
tai dia chi rel (thoa diu kién), néu Z = 0 thi vi diéu khién s& tiép tuc thuc hién 1énh ké
(khong thoa diéu kién).

Lénh nhay néu co' Z = 0 (ndi dung thanh ghi A khdc 0)

Cu phap: INZ rel

Lénh nay chiém 2 byte va thoi gian thyc hién 1énh 1 2 chu ky may.

Chtrc nang: néu Z = 0 thi vi diéu khién s& nhay dén thuc hién chuong trinh tai
dia chi rel.

Lénh nhdy néu bit carry = 1

Cu phap: JC rel

Lénh nay chiém 2 byte va thoi gian thyc hién 1énh 1a 2 chu ky may.

Chtrc niang: néu bit carry CY = 1 thi vi diéu khién s& nhay dén thuc hién
chuong trinh tai dia chi rel.

Lénh nhay néu bit carry =0

Cu phap: INC rel

Lénh nay chiém 2 byte va thoi gian thyc hién 1énh 1a 2 chu ky may.

Chtrc ning: néu bit carry CY = 0 thi vi diéu khién s& nhay dén thuc hién
chuong trinh tai dia chi rel.

Lénh nhay néu bit = 1

Cu phap: JB bit, rel

Lénh nay chiém 3 byte va thoi gian thyc hién 1énh 14 2 chu ky may.

Chtrc ning: néu ndi dung cua bit co dia chi bit (duoc xac dinh bdi byte thir 2)
bang 1 thi vi diéu khién s& nhay dén thyc hién chwong trinh tai dja chi rel.

Lénh nhay néu bit =0

Cu phap: JNB bit, rel

Lénh nay chiém 3 byte va thoi gian thyc hién 1énh 1a 2 chu ky mdy.

Chtrc ning: néu ndi dung cta bit co dia chi bit (duoc xac dinh bai byte thir 2)
bang 0 thi vi diéu khién s& nhay dén thyc hién chuong trinh tai dia chi bang rel.
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Lénh nhdy néu bit = I va xéa bit

Cu phap: JBC bit, rel

Lénh nay chiém 3 byte va thoi gian thyc hién 1énh 1a 2 chu ky may.

Chtc ning: néu bit duge xac dinh boi byte thir 2 bang 1 thi bit nay duoc x6a vé
0 va vi diéu khién s& nhay dén thuc hién chuong trinh tai dia chi rel.

Lénh so sanh é nhé truc tiép véi ndi dung thanh ghi A

Cu phap: CINE A, direct, rel (compare jump if not equal)

Lénh nay chiém 3 byte va thoi gian thuc hién 1énh 1 2 chu ky may.

Chtre ndng: 1énh nay anh hudng dén ¢ CY va thyc hién viéc nhay nhu sau:
- Néu noi dung cua A > ndi dung cta 6 nhé co6 dia chi direct thi bit CY = 0.
- Néu ndi dung ctia A <ndi dung ctia 6 nhé c¢o6 dia chi direct thi bit CY = 1.
- Néu noi dung cua A khac ndi dung ctiia 6 nhé co6 dia chi direct thi 1énh s€
nhay dén va thuc hién lénh tai dia chi rel.
- Néu noi dung cia A biang ndi dung ciia 6 nhd c6 dia chi direct thi khong
nhay va 1am 1énh ké.

Lénh so sanh dir liéu tirc thoi voi ndi dung thanh ghi A

Cu phap: CINE A, #data, rel

Lénh nay chiém 3 byte va thoi gian thuc hién Iénh 1a 2 chu ky may.

Chtre ning: 1énh nay anh hudng dén co C va thuc hién viéc nhay nhu sau:
- Néu noi dung cua A > data 8 bit thi bit C = 0.
- Néu noi dung ctia A < data 8 bit thi bit C = 1.
- Néu noi dung ctia A khic data 8 bit thi 1énh s& nhay dén thuc hién 1énh tai
dia chi rel.
- Néu noi dung cta A bang data 8 bit thi khong nhay va 1am 1énh ké.

Lénh so sanh dir liéu tirc thoi voi ndi dung thanh ghi

Cu phap: CINE Rn, #data, rel

Lénh nay chiém 3 byte va thoi gian thuc hién 1énh 1 2 chu ky may.

Chtre ning: 1énh nay anh hudng dén cd C va thuc hién viéc nhay nhu sau:
- Néu nodi dung ctia thanh ghi Rn > data 8 bit thi bit C = 0.
- Néu noi dung cta thanh ghi Rn < data 8 bit thi bit C = 1.
- Néu ndi dung cua thanh ghi Rn khac data 8 bit thi 1énh s& nhay dén thuc
hién Iénh tai dia chi rel.
- Néu ndi dung cua thanh ghi Rn bang data 8 bit thi khong nhay va lam lénh
ke.
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Lénh so sanh dit liéu tivc thoi véi div ligu gidn tiép

Cu phap: CINE @RI, #data, rel

Lénh nay chiém 3 byte va thoi gian thyc hién 1énh 14 2 chu ky may.

Chtc ning: 1énh nay anh huong dén c& C va thyc hién viéc nhay nhu sau:
- Néu noi dung ctia 6 nhé c6 dia chi luu trong thanh ghi Ri > data 8 bit thi
bit C =0.
- Néu ndi dung ciia 6 nhé cé dia chi luu trong thanh ghi Ri < data 8 bit thi
bit C =1.
- Néu n6i dung ctia 6 nhé c6 dia chi luu trong thanh ghi Ri khac data 8 bit
thi 1énh s€ nhay dén thuc hién 1énh tai dia chi rel.
- Néu noi dung ciia 6 nhé c6 dia chi luu trong thanh ghi Ri bang data 8 bit
thi khong nhay va lam 1énh ké.

Lénh giam thanh ghi va nhady

Cu phap: DINZ Rn, rel (decrement and jump if not zero)

Lénh nay chiém 2 byte va thoi gian thyc hién 1énh 1a 2 chu ky may.

Chtic nang: Noi dung ciia thanh ghi Rn giam di 1 va néu két qua trong thanh
ghi Rn sau khi giam khac 0 thi vi diéu khién s& thyc hién chuong trinh tai dia chi rel,
néu két qua béng 0 thi vi diéu khién s& tiép tuc thuc hién 1énh ké.

Lénh giam 6 nhé trwc tiép va nhdy

Cu phap: DINZ direct, rel

Lénh nay chiém 3 byte va thoi gian thuc hién Iénh 1a 2 chu ky may.

Chtrc nang: Néu noi dung ctia 6 nhd ¢o dia chi direct giam di 1 va néu két qua
sau khi giam khac 0 thi vi diéu khién sé& thuc hién chuong trinh tai dia chi rel, nguoc
lai néu két qua béng 0 thi vi diéu khién sé& tiép tuc thuc hién 1énh ké.

Lénh Nop
Cu phap: NOP
Lénh nay chiém 1 byte va thoi gian thuc hién 1énh 1 1 chu ky may.
Chtrc nang: Noi dung cta PC tang 1én 1 va tiép tuc thuc hién 1énh tiép theo.

3.3.5. Nhém Iénh xir Iy bit
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Bang 3-5. Tom tit cac 1énh xir Iy bit

Cu phap Két qua S6 chu ky may.
ANL C,bit C = C AND bit 2
ANL C,/bit C = C AND (NOT bit) 2
ORL C,bit C = C OR bit 2
ORL C,/bit C = C OR (NOT bit) 2
MOV C,bit C = bit 1
MOV bit,C bit=C 2
CLRC C=0 1
CLR bit bit=0 1
SETB C c=1 1
SETB bit bit=1 1
CPLC C=NOTC 1
CPL bit bit = NOT bit 1
JC rel Nhay néu C =1 2
INC rel Nhay néu C =0 2
JB bit,rel Nhay néu bit = 1 2
INB bit,rel Jump néu bit=0 2
:

Lénh xoa bit carry
Cu phap: CLR C

Lénh nay chiém 1 byte va thoi gian thuc hién Iénh 1a 1 chu ky may.
Chtrc nang: Xoéa bit C vé 0.

Lénh xoa bit
Cu phap: CLR bit

Lénh nay chiém 2 byte va thoi gian thuc hién 1énh 14 1 chu ky may.
Churc nang: X6a bit co6 dia chi dugc xac dinh bdi byte thir 2 vé 0.

Lénh thiét Igp bit carry
Cu phép: SETB C

Lénh nay chiém 1 byte va thoi gian thuc hién 1énh 1 1 chu ky may.
Chre nang: Thiét 1ap bit C = 1.

48




Lénh thiét lap bit
Cu phap: SETB bit
Lénh nay chiém 2 byte va thoi gian thyc hién 1énh 14 1 chu ky may.
Chtrc nang: Thiét 1ap bit c6 dia chi dugc xac dinh boi byte thur 2 1én 1.

Lénh bu bit carry
Cu phap: CPL C
Lénh nay chiém 1 byte va thoi gian thuc hién 1énh 1 1 chu ky may.
Chtc nang: Bu bit carry, néu trude d6 C=1thi C=0,néu C=0thi C = 1.

Lénh bu bit

Cu phap: CPL bit

Lénh nay chiém 2 byte va thoi gian thyc hién 1énh 1a 1 chu ky may.

Churc ndng: Bu bit c6 dia chi x4ac dinh béi byte thir 2, néu trude do bit nay = 0
thi két qua bit nay bang 1 va nguoc lai néu trude d6 bang 1 thi n6 s& bang 0.

Lénh and bit carry voi bit

Cu phap: ANL C, bit

Lénh nay chiém 2 byte va thoi gian thyc hién 1énh 13 1 chu ky may.

Chtic ning: Bit C and vdi bit co dia chi dugc xac dinh bdi byte thir 2, két qua
chtra ¢ bit C.

Lénh and bit carry voi bu bit

Cu phap: ANL C, /bit

Lénh nay chiém 2 byte va thoi gian thyc hién 1énh 14 2 chu ky may.

Chure nang: Bit C and vai1 bu bit ¢6 dia chi dugc xac dinh boi byte tha 2, két
qua chura ¢ bit C.

Lénh or bit carry voi bit

Cu phap: ORL C, bit

Lénh nay chiém 2 byte va thoi gian thyc hién 1énh 1a 2 chu ky may.

Chtrc niang: Bit C or véi bit ¢6 dia chi duge xac dinh boi byte thir 2, két qua
chtra ¢ bit C.

Lénh or bit carry voi bu bit

Cu phap: ORL C, /bit
Lénh nay chiém 2 byte va thoi gian thyc hién 1énh 1a 2 chu ky may.
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Chtc nang: Bit C or v6i bu bit ¢ dia chi duoc xac dinh bai byte tht 2, két qua
chtra ¢ bit C.

Lénh di chuyén bit vao bit carry
Cu phap: MOV C, bit
Lénh nay chiém 2 byte va thoi gian thyc hién 1énh 1 1 chu ky may.
Chtrc nang: Bit ¢ dia chi xac dinh bai byte thir 2 dugc chuyén vao bit C.

Lénh di chuyén bit carry vao bit
Cu phap: MOV bit, C
Lénh nay chiém 2 byte va thoi gian thyc hién 1énh 1 2 chu ky may.
Chtic nang: Bit C chuyén vao bit ¢6 dia chi duoc xac dinh bai byte thirc.
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Chuong 4
BO DINH THOI/BPEM

4.1. GIOI THIEU

Céc bo dinh thoi/dém (Timer/Counter) trong vi diéu khién duoc sir dung rong
rdi trong cac Umg dung do ludong va diéu khién. Cac Timer hay Counter chi 1a mot va
chinh 14 bo dém c6 chirc ning dém xung.

Trong vi diéu khién 8051 c¢6 2 Timer/Counter 0 va Timer/Counter 1, con 8052
thi co 3 Timer/Counter 0, Timer/Counter 1 va Timer/Counter 3.

Néu str dung & ché d6 Timer thi thoi gian dinh thoi nhan véi chu ky ctua mbi
xung s€ tao ra lugng thoi gian can thiét, & ché do Timer vi diéu khién thuong dém
xung ndi lay tir mach dao dong bén trong vi dicu khién c6 chu ky 6n dinh. Ché do
Timer dung dé dinh thoi gian chinh xac dé diéu khién céc thiét bi theo thoi gian. Trong
ung dung dinh khoang thoi gian thi Timer dugc 1ap trinh sao cho s€ tran sau mot
khoang thoi gian va thiét 1ap cd tran bang 1. Co tran duoc dung boi chuwong trinh dé
thuyc hién mot hanh dong twong mg nhu kiém tra trang thai cac ngd vao ra hodc giri
cac su kién dén cac ngo ra.

Néu sir dung & ché d6 Counter thi ta chi cin quan tam dén sé luong xung dém
dugc, khong can quan tim dén chu ky cua xung dém. Ché do Counter thuong dém
xung nhan tlr bén ngoai dua dén ngd vao TO ddi vai Timer/Counter thir 0 va ngd vao
T1 ddi véi Timer/Counter tht 1. Dém xung tir bén ngoai con goi 1a dém sy kién. Mot
g dung cho ché d6 Counter 1a c6 thé sir dung vi diéu khién lam cic mach dém san
pham.

Pén day ta c6 thé xem Timer hay Counter 13 1 va chu y rang tai mdi mot thoi
diém ta chi sir dung mét trong 2 chirc ning hodc 1a Timer hoic 1a Counter.

Céac Timer/Counter cua vi diéu khién sir dung 16 flip flop nén ta goi 1a Timer/
Counter 16 bit va sb luong xung ma Timer/Counter ¢ thé dém duoc tinh theo s6 nhi
phan bat dau tir 0000 0000 0000 0000b dén 1111 1111 1111 1111b, néu viét theo sb
hexa thi bat dau tir 0000h dén FFFFh va néu tinh theo gia tri thap phan thi bat dau tir 0
dén 65535.

Khi dat dén gia tri cuc dai va néu co6 thém 1 xung ntra thi b dém s& bi tran, khi
bi tran thi gia tri dém s& tu dong vé 0 (giéng nhu mach dém nhi phan 4 bit khi dém lén
1111 va néu ¢6 1 xung nita thi gia tri d&ém v& 0000) va cd tran cua Timer/Counter 1én
1 dé bao hiéu Timer/Counter d3 bi tran (Trudc khi dém thi phai xo0a cd tran).

Nguoi lap trinh str dung trang thai cd tran 1én 1 dé r& nhanh hoat chim dut thoi
gian can thiét da dinh dé chuyén sang 1am mot cong viéc khac. Va khi co tran 1én 1 s&
tao ra ngét cling dé r& nhanh chuong trinh dé thuc hién mot chuong trinh khac.
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Céc gia tri dém duoc cua Timer/Counter 0 thi luu trong 2 thanh ghi THO va
TLO — mdi thanh ghi 8 bit két hop lai thanh 16 bit.

Tuong tu, cac gia tri dém duogc cua Timer/Counter 1 thi luu trong 2 thanh ghi
THI va TL1 — mbi thanh ghi 8 bit két hop lai thanh 16 bit.

Ngoai cac thanh ghi luu trit s6 xung dém vira gidi thiéu thi con ¢ 2 thanh ghi
hd tro kém theo: thanh ghi TMOD va thanh ghi TCON dung dé thiét 1ap nhiéu ché 4o
hoat dong khac nhau cho Timer/Counter dé dap tmg duogc sy da dang cac yéu ciu tng
dung trong thyc té.

4.2. CAC THANH GHI LIEN QUAN PEN TIMER/COUNTER
Bang 4-1 liét ké tén, chtrc nang, dia chi cia cic thanh ghi lién quan dén cac
Timer/Counter cua vi diéu khién AT89C51.
Bang 4-1. Cac thanh ghi lién quan dén cac Timer/Counter ciia vi diéu khién AT89C51

Tén Chirc nang Pia chi | Cho phép truy xuit bit
TCON | Diéu khién 88h Cé
TMOD | Chon ché d¢ lam viéc 89h Khong
TLO Byte thap cta Timer 0 8Ah Khoéng
TL1 Byte thap ctia Timer 1 8Bh Khong
THO Byte cao ciua Timer O 8Ch Khoéng
TH1 Byte cao cua Timer 1 8Dh Khoéng

4.2.1. Thanh ghi chon ché @9 1am viéc cho Timer/Counter (Thanh ghi TMOD)

TMOD.7 TMOD.6 TMOD.5 TMOD.4 TMOD.3 TMOD.2 TMOD.1 TMOD.0

GATE1 CI#T1 M11 MO01 GATEO CI#TO M10 MO0
NG U\ _
RS e
Timerl Timer0Q

Hinh 4-1. Thanh ghi TMOD
Thanh ghi TMOD chtta hai nhém 4 bit dung dé thiét 1ap ché d6 lam viéc cho
Timer 0 va Timer 1
Bang 4-2. Bang mo ta hoat dong thanh ghi TMOD

Bit | Tén Mo ta

Néu Gatel=1 thi Timer1 chi lam viéc khi INT1=1
7 | Gatel | Néu Gatel=0 thi hoat dong ctia Timer1 khong bi anh huong bdi mirc
logic trén chan INT1
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Cl#T1

Néu C/#T1=0 Timer/Counter! 1a bd dinh thdi (Timer)
Néu C/#T1=1 Timer/Counter! 1a bé dém (Counter)

M11

MO1

Chon ché d6 cho Timer/Counterl

00: Ché d6 0 — Ché do 13 bit

01: Ché d6 1 — Ché do 16 bit

10: Ché do 2 — Ché do 8 bit t dong nap lai

Gate0

Néu Gate0=1 thi Timer0 chi lam viéc khi INTO=1
Néu Gate0=0 thi hoat dong ctia Timer0 khong bi anh huéng bdi mirc
logic trén chan INTO

CHTO

Néu C/#T0=0 Timer/Counter0 1a bd dinh thoi
Néu C/#T0=1 Timer/Counter0 1a bd dém

M10

MO0

Céc bit chon ché do cho Timer/CounterQ

00: Ché d6 0 — Ché d6 13 bit

01: Ché d6 1 — Ché d6 16 bit

10: Ché d6 2 — Ché d 8 bit ty dong nap lai

11: Ché do 3 — Timer 0 dugc tach ra 1am hai timer 8 bit gdm co:
TLO 1a Counter/Timer 8 bit
THO 1a Timer 8 bit

Ghi chi: Gia tri thanh ghi khi Reset 12 00000000b

4.2.2. Thanh ghi diéu khién Timer (Thanh ghi TCON)

TCON.7 TCON.6 TCON.5 TCON.4 TCON.3 TCON.2 TCON.1 TCON.0

TF1

TR1

TFO

TRO

IE1

IT1

IEO

ITO

Hinh 4-2. Thanh ghi TCON

Chtrc nang céc bit trong thanh ghi TCON duogc mo ta trong bang 4-3.

Bang 4-3. Bang mo ta hoat dong thanh ghi TCON

Bit

Mo ta

Co béo tran cia Timerl. Puoc thiét 1ap boi phan ctimg khi ¢o tran
Timer1, duoc x6a boi phan mém hozc béi phan ctng khi bo xir 1y
chi d&én chuong trinh phyc vu ngat.

TR1

Bit diéu khién Timer1 hoat dong. Pugc thiét lap/x6a bang phan
mém dé diéu khién Timer1 chay/dung.

TR1=0 thi Timer1 khong dugc cap xung (Dirng)

TR1=1 thi Timerl duoc cap xung (Chay)
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5 TFO | Co bao tran cta Timer0O (Hoat dong twong tu TF1)

4 TRO | Bit diéu khién Timer0 hoat dong. (Hoat dong twong tuy TR1)

3 Co bao ngat ngoai 1.

Khi c6 ngit xay ra ¢ ngd vao INT1 (canh xudng hodc murc thip) thi
IE1 | cOoIE1 tac dong lén muc 1.

Khi vi diéu khién thuc hién chuong trinh con phuc vu ngat INT1 thi
tu dong xda ludn co bao ngét IE1

2 Bit diéu khién cho phép ngit INT1 tic dong bang muc hay bang
IT1 canh.
IT1 = 0 thi ngét ngoai INT1 tac dong bang mirc thap.

IT1 = 1 thi ngit ngoai INT1 tac dong bang canh xudng.

1 IEO | Co bao ngit ngoai 0 (Hoat dong giong IE1)

0 ITO | Bit diéu khién ngat 0 (Hoat dong giong IT1)

Ghi chu: Gia trj thanh ghi khi Reset 1a 0000000b

4.2.3. Cac thanh ghi chira gia tri ctia cac b¢ Timer/Counter

Céac Timer/Counter déu 1a 16 bit, mdi Timer/Counter c6 2 thanh ghi 8 bit dé
chtra cac gia tri khoi tao hoac cac gia tri hién thoi cia cac Timer/Counter (Hinh 4-3).
Cu thé Timer/Counter0 c6 THO va TLO, Timer/Counterl c¢6 TH1 va TL1. Cac thanh
ghi nay khong dugc dinh dia chi bit.

THO (8bit) TLO (8bit) TH1(8bit) TL1(8bit)

— /) — /)
V V

Timer/CounterO Timer/Counterl

Hinh 4-3. Cac thanh ghi chira gia tri ctia b Timer/Counter

4.3. CAC CHE PQ HOAT PONG CUA BQ PINH THOI

Vi diéu khién 8051 c6 2 Timer 1a Timer0 va Timerl. Ta dung ky hi¢u TLx va
THx dé chi 2 thanh ghi byte thip va byte cao ctia Timer0 hodc Timerl. Nhu di trinh
bay & trén cac Timer co 4 kiéu hoat dong, phan nay ta s& khao sat chi tiét cac kiéu hoat
dong cua Timer.
4.3.1. Ché 6 dinh thoi 13 bit (Ché @ 0 — Mode 0)

Ché do nay tuong thich véi cac bo vi diéu khién trudc do, trong cac ing dung
hién nay thi ché d6 nay it st dung.
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O ché do nay 8 bit cao sir dung hét 8 bit cia thanh ghi THx, 5 bit con lai chi sir
dung 5 bit trong s6 thap cta thanh ghi TLx, con 3 bit cao ctia TLx khong dung dén
(hinh 4-4).

O ché d¢ nay gia tri dém 16n nhat 1a 8191 tirc dém tir 000h dén 1FFFh va néu c6 thém
mot xung nita thi b dém sé tran va 1am cho c& tran 1én 1.

Timer x
THx TLx Overflo
! : _TFX Interrupt
(8 bits) (5 bits) TGON reg Request

Tt ——
]
TMOD reg

Hinh 4-4. Timer/Counter 0 va 1 & ché d¢ 0

4.3.2. Ché @6 dinh thai 16 bit (Ché do 1 — Mode 1)

CAu hinh ché d6 nay giéng ché do 0, chi khac bay gio Timer 1a 16 bit va sir
dung hét tat ca cac bit cta hai thanh ghi THx va TLx (Hinh 4-5). Gia tri ¢&ém 16n nhat
trong ché do nay 1a 65535 tic 1a tir 0000h dén FFFFh. Co& tran tuong tng s& bang 1
néu nhu c6 su chuyén sé dém tir FFFFh xudng 0000h va Timer tiép tuc dém.. Co tran
1a bit TFx trong thanh ghi diéu khién Timer TCON, bit nay dugc doc hodc ghi bang
phan mém.

Cac thanh ghi gié tri dinh thoi THx va TLx c6 thé dugc doc hodc ghi & mdt thoi
diém bét ky bang phan mém.

Timer x

THx TLx | Overflo
(8bits) | (8bits) Interrupt
ON'reg Request

Hinh 4-5. Timer/Counter 0 va 1 & ché d¢ 1

4.3.3. Ché @6 tw dong nap lai (Ché d6 2 — Mode 2)

Byte thip ctia Timer (TLx) chira gia tri dinh thoi 8 bit, byte cao cua Timer
(THx) luu giir gia tri nap lai. Khi s6 dém tran tir FFh xudng 00h thi cd tran ctia Timer
duogc thiét 1ap 18én 1 va dong thoi gia tri trong thanh ghi THx s& duoc nap vao thanh ghi
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TLx, viéc dém s& bat dau tir gia tri ndy va cho dén khi c6 tran tiép theo va qué trinh
duogc 1dp lai (Hinh 4-6). Ché dd nay kha tién 1gi bdi viéc tran Timer xay ra ¢ nhiing
khoang thoi gian xac dinh va tudn hoan mot khi thanh ghi TMOD va THx dugc khai
dong.

Y .
0sC 12 0 imer x
| ™ Tlx Overflow TFx » Interrupt
(8 bits)
1 Teg Request
Tx |
MOD reg

INTx# H
DFE\ &
) (8 bits)
—TRJ( J
GATE 41>Qﬁ ONTeg '

Hinh 4-6. Timer/Counter 0 va 1 & ché dp 2

4.3.4. Ché d¢ tach Timer (Ché d 3 — Mode 3)

Ché d6 3 1a ché d6 dinh thoi tach Timer va timg Timer hoat dong khac nhau.
Timer 0 & ché do 3 dugc chia 1am 2 bd 8 bit hoat dong riéng & 1a TLO va THO, mdi
Timer sé& thiét lap cac co tran twong Gmg 1a TFO va TF1 khi xdy ra tran (Hinh 4-7).

Timer 0

faTégs) Qustlion Interrupt
ON. Request

Timer 1
THo Overflow T | = Interrupt

(8bits) Request

ON.8

Hinh 4-7. Timer/Counter 0 ¢ ché dd 3

Timer 1 khong hoat dong & ché do 3 nhung c6 thé duoc khoi dong bang cach
chuyén Timer nidy vao mot trong cac ché do khac va khong thé bao co tran vi TF1 da
duoc su dung dé bao tran cho THO.

Khi Timer 0 hoat dong & Mode 3 s& cung cip thém 1 Timer 8 bit thir ba. Khi
Timer0 ¢ mode 3, Timer 1 ¢ thé hoat dong nhu 1a mot bo dao dong thiét lap téc do
Baud phuc vu cho céng ndi tiép dé truyén va nhan dit liéu, hodc no c6 thé dung trong
cac tmg dung ma khong st dung ché do bao tran va bao ngit.
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4.4. NGUON XUNG CUNG CAP CHO TIMER/COUNTER

Timer/Counter c6 thé dém xung tir hai ngudn: néu Timer/Counter sit dung &
ché d6 dinh thoi (Timer) thi s& dém xung bén trong (xung ndi) da biét tan sb, néu
Timer/Counter st dung & ché do dém (Counter) thi dém xung tir bén ngoai (hinh 4-8).
Bit C/#T trong TMOD cho phép chon ché d6 Timer hay Counter khi khai tao & thanh
ghi TMOD.

Crystal
On-chip
(] oscillator - 12
L - .\l\._ p Timer
! clock
®
1
, 0 = Up (interval timing)
T-O or Tl ) 1 = Dawn (event counting)
pin
CT

Hinh 4-8. Nguén xung clock

4.4.1. Hoat dong dinh thoi

Néu bit C/#T = 0 thi Timer hoat dong dém noi xung lién tuc léy tor dao dong
trén Chip. Tan sd ngd vao tu thach anh dugc dua qua mot mach chia 12 dé giam tan sb
phu hop véi cac tmg dung. Néu dung thach anh 12MHz thi sau khi qua b chia 12 tin
56 dua dén by dém Timer la IMHz.

Timer s& sinh ra tran khi n6 da dém du s6 xung tuong (g, thoi gian qui dinh
phu thude vao gia tri khoi tao dugc nap vao cac thanh ghi THx va TLx.

4.4.2. Pém sy Kién

Néu bit C/#T = 1 thi Timer hoat dong dém xung dén tir bén ngoai va chu ky cua
mdi xung do ngudn tao tin hiéu bén ngoai quyét dinh. Hoat dong nay thuong dung dé
dém cac su kién. SO lugng cac su kién dugc luu trir trong thanh ghi cua cac Timer.

Ngudn xung clock bén ngoai dwa vao chan P3.4 (T0) 1a ngd nhap xung clock
ctua Timer(0 va P3.5 (T1) 1a ngd nhap xung clock cua Timerl.

Trong cac tng dung dém xung tir bén ngoai cac thanh ghi Timer sé& ting gia tri
dém khi xung ngd vao Tx chuyén trang thai tir 1 sang 0 (tic dong xung clock canh
xudng). Ngd vao nhan xung bén ngoai dugc lay mau trong suét khoang thoi gian cua
mdi chu ky may., do d6 khi xung & mirc cao (1) trong mét chu ky ndy va chuyén sang
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mure thiap (0) trong mot chu ky ké thi bo dém ting 1én mot. DE nhan ra su chuyén doi
tir 1 sang 0 phai mat 2 chu ky mdy., nén tdn sd xung bén ngoai 16n nhat 1a 500KHz néu
hé théng vi diéu khién st dung dao dong thach anh 12 MHz.

4.5. KHOI PONG, DUNG VA PIEU KHIEN CAC BQ TIMER/COUNTER

Bit TRx trong thanh ghi TCON dugc diéu khién béi phan mém dé cho phép céac
Timer/Counter bét dau qu4 trinh dém hodc nging dém.

Dé Timer/Counter bat dau hoat dong thi phai thiét 1ap bit TRx 1én bang 1. Bé
cac Timer/Counter ngirng hoat dong thi phai x6a bit TRx xudng bang 0.

Bit TRx bi x6a khi Reset hé thong, do d6 & ché d6 mic dinh khi mo may cac
Timer bi cam.

Toan bd chirc ning khoi dong, dimg va diéu khién Timer/Counter duoc trinh
bay trén hinh 4-9.

12 MHz 'I_:]L On-chip e
T e e e e ™ | ™ ]—-)[TFJ‘
T | ! L (16 bits)
(P3.5) 0=Up 0= "Up
‘ _ 1 = Down | = Diown
oFF

— |

Gate

INT1
(F3.3)

Hinh 4-9. Diéu khién hoat dong ciia Timer/Counter

Mot phuong phap khac dé diéu khién cac Timer 1a dung bit GATE trong thanh
ghi TMOD va ngd nhap bén ngoai INTx. Phuong phap nay thuong duoc ding dé do
cac do rong xung. Gid st xung can do do rong dua vao chan INTO, ta phai khoi tao
Timer 0 hoat dong & mode 1 1a mode Timer 16 bit v&i gia tri khoi tao ban dau 1a
TLO/THO = 0000h, bit GATE = 1, bit TR0 = 1. Khi xung dua dén ngd vao INTO = 1
thi “cong dugc mo” dé cho xung ndi c6 tan sé6 1MHz vao Timer0. Qua trinh Timer 0
dém xung noi s& dirng lai cho dén khi xung dua dén ngd vao INTO xubng murc 0. Thoi
gian dém duoc cua Timer 0 chinh 1 d6 rong xung can do.
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4.6. KHOI TAO VA TRUY XUAT CAC THANH GHI TIMER/COUNTER

Céc Timer/Counter thudng duoc khai tao 1 1an & dau chuwong trinh dé thiét lap
ché d6 hoat dong phuc vu cho cac tng dung diéu khién lién quan dén dinh thoi hay
dém xung ngoai. Tuy thudc vao yéu cau diéu khién cu thé ma ta diéu khién cac Timer
bit diu dém, ngimg hay khoi dong dém lai tir dau ...

Thanh ghi TMOD 14 thanh ghi d4u tién can phai khéi tao dé thiét 1ap mode hoat
dong cho cac Timer/Counter. Vi du khoi dong cho Timer0 hoat dong & mode 1 (mode
Timer 16 bit) va hoat dong dinh thoi dém xung ndi bén trong thi ta khoi tao bang cach
nap gia tri 00000001b vao thanh ghi TMOD. Trong 1énh nay M1 = 0, MO = 1 dé vao
mode 1 va C/#T = 0, GATE = 0 dé cho phép dém xung ndi bén trong dong thoi xoa
cac bit mode ctia Timer 1. Sau I¢nh trén Timer0 van chua dém va Timer0 chi dém khi
bit diéu khién chay TRO=1.

Néu ta khong thiét 1ap cac gia tri bit dau dém cho cac thanh ghi TLx/THx thi
Timer s& bat dau dém tir 0000h 1én va khi chuyén trang thai tir FFFFh sang 0000h s&
sinh ra tran 1am cho bit TFx = 1 rdi tiép tuc dém tir 0000h 1én tiép . . .

Néu ta thiét lap gia tri bat ddu dém cho TLx/THx khac 0000h, thi Timer s& bat
dau dém tir gia tri thiét 1ap d6 1én nhung khi chuyén trang thai tir FFFFh sang 0000h
thi Timer lai &ém tir 0000h lén.

Pé Timer ludn bat dau dém tir gia tri ta gan thi ta co thé 1ap trinh chd sau mbi
lan tran ta s& x6a ¢ TFx va gan lai gia tri cho TLx/THx dé Timer luon ludn bat dau
dém tir gia tri khoi gan 1én.

Pic biét néu bd dinh thoi hoat dong trong pham vi nhé hon 256us thi ta nén
dung Timer & mode 2 (tu dong nap 8 bit). Sau khi khéi tao gid tri dau cho thanh ghi
THx, va TLx, khi thiét 1ap bit TRx thi Timer s& bat dau dém tir gia tri da gan trong
TLX va khi tran tor FFh sang 00h trong TLx, thi ¢¢ tran TFx tu dong dugc thiét lap,
ddng thoi gia tri trong THx tir dong nap sang cho TLx va Timer bit dau dém tir gid trj
khoi gan nay 1én. Noi cach khac, sau mdi 1an tran ta khong can khoi gan lai cho cac
thanh ghi Timer ma chiing van dém duoc lai tir gid tri da gan.

4.7. TIMER/COUNTER 2 CUA 8052

Ho vi diéu khién 8052 c6 3 Timer/Counter: Timer/Counter0, Timer/Counterl
va Timer/Counter2. Cac Timer/Counter0 va Timer/Counterl c6 cac thanh ghi va hoat
dong giébng nhu ho 8051. O day chi trinh bay thém phan hoat dong cua
Timer/Counter2.

Cac thanh ghi ctia Timer/Counter2 bao gém thanh ghi TL2, TH2, thanh ghi
diéu khién T2CON, thanh ghi RCAP2L va RCAP2H.

59



4.7.1. Thanh ghi T2CON

T2CON.7 T2CON.6 T2CON.5 T2CON.4 T2CON.3 T2CON.2 T2CON.1 T2CON.0

TF2

EXF2 RCLK TCLK EXEN2 TR2 CH#T2 | CPM#RL2

Hinh 4-10. Thanh ghi T2CON

Thanh ghi T2CON la thanh ghi diéu khién Timer/Counter2. Thanh ghi nay cho
phép truy xuit timg bit. Cac bit trong thanh ghi va hoat dong cta né duoc mo ta trong
hinh 4-10 va bang 4-4

Bang 4-4. Bang mo ta hoat dong thanh ghi T2CON

Bit

Tén

Mo ta

TF2

Co tran Timer2: hoat dong giéng nhu cac Timer trén (TF2 s& khong
duoc thiét 1ap 1én mirc 1 néu bit TCLK hodc RCLK ¢ mirc 1).
TF2 chi co thé x6a bang phan mém.

EXF2

Co ngat ngoai ciia Timer2: Chi dugc thiét 1ap khi xay ra su thu nhan
hoac nap lai dit li¢u bdi su chuyén trang thai tr 1 sang 0 ¢ ngd vao
T2EX va EXEN2 = 1.

Khi cho phép Timer2 ng'flt, EXF2=1 thi CPU s¢& thuc hién hién
chuong trinh con phuc vu ngat Timer2.

EXF2 chi c6 thé x6a bang phan mém.

RCLK

Bit clock thu cua Timer 2.

Khi RCLK=1 thi Timer2 cung céap toc d6 Baud cho port nbi tiép dé
nhan dit liéu vé (Khi thu) va Timer T1 s& cung cép toc do Baud cho
port ndi tiép dé phat dir liéu di (Khi phat).

TCLK

Bit clock phat cia Timer 2.

Khi TCLK=1 thi Timer2 cung cip téc d6 Baud cho port ndi tiép dé
phat dir liéu di va Timer1 s& cung cap toc d¢6 Baud cho port ndi tiép
dé nhén dir liéu ve.

EXENZ2

Bit diéu khién cho phép tac dong tir bén ngoai. Khi EXEN2 = 1thi
hoat dong thu nhan va nap lai ctia Timer2 chi xay ra khi ngd vao
T2EX c6 sy chuyén trang théi tir 1 sang 0.

TR2

Bit diéu khién Timer 1 dém / ngimg dém:

TR2 = 1 thi Timer2 duoc phép dém xung. (Chay)

TR2 = 0 thi time2 khéng duoc phép dém xung (Ngimg).

Dung phian mém diéu khién bit TR2 dé cho phép Timer 2 dém hay
ngimg dém.
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Bit lua chon Counter hay Timer:
1 | C/H#T2 |C/#T2=1 Timer/Counter 2 la bo dém
C/#T2 =0 Timer/Counter 2 1a b dinh thoi

Co thu nhan/nap lai dir liéu cua Timer T2,

Khi bit nay = 1 thi thu nhn chi xay ra khi ¢6 sy chuyén trang théi tir
1 sang 0 & ngd vao T2EX va EXEN2=1.

Khi bit nady = 0 thi qué trinh ty dong nap lai khi Timer T2 tran hoac
khi c6 su chuyén trang thai ¢ ngd vao T2EX va bit EXEN2 = 1.

Néu bit RCLK hoic TCLK = 1 thi bit niy xem nhu bo.

0 |CPMH#RL2

Ghi chu: Gia tri thanh ghi khi Reset 1a 00000000b

4.7.2. Thanh ghi T2MOD
T2MOD.7T2MOD.6 T2MOD.5T2M0OD.4T2MOD.3T2MOD.2T2MOD.1T2MOD.0

- - - - - - T20E DCEN

Hinh 4-11. Thanh ghi T2MOD
Thanh ghi T2MOD 14 thanh ghi khong cho phép truy xuat timg bit. Thanh ghi
nay dug mo ta trén hinh 4-11 va bang 4-5
Béing 4-5. Bang mo ta hoat dong thanh ghi T2MOD

Bit| Tén Mo ta

- Khong st dung

- Khong str dung

- Khong str dung

- Khong st dung

- Khong st dung

N W &~ 01O

- Khong str dung

Cho phép dau ra khi str dung Timer 2 dé tao xung (Ché do tao xung

1| T20E — Clock out)

0 | DCEN | Bit cho phép Timer 2 hoat dong nhu mot by dém tién Iui

Ghi chu: Gia tri thanh ghi khi Reset 1a xxxxxx00b

4.7.3. Thanh ghi TH2 va TL2; RCAP2H va RCAP2L

Ciing giéng nhu cac thanh ghi THO, TLO, THI, TL1 thanh ghi TH2 va TL2
chtra gia tri dém cua Timer2, tuy nhién khac nhau 1a Timer0 va Timerl dung cac thanh
ghi THx dé chura gia tri nap lai trong ché do tu dong nap lai con Timer2 dung
RCAP2H va RCAP2L dé chira gia tri can nap lai.
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4.7.4. Cac ché d6 hoat dong ciia Timer/Counter2

Timer/Counter2 c6 thé dung dé dinh thoi hodc dung nhu bd dém dé dém xung
ngoai dwa dén ngd vao T2 chinh 13 chan P1.0.

Timer/Counter2 c6 3 ché d6 hoat dong: Tu dong nap lai, thu nhan va thiét lap
tdc d6 Baud dé phuc vu cho truyén dit liéu. CAu hinh céc bit dé chon ché do hoat dong
dugc trinh bay trong bang 4-6.

Bing 4-6. Bing thiét 1ap ché d9 hoat dong ciia Timer/Counter2

RCLK + TCLK | CP/#RL2 | TR2 Ché do
0 0 1 16 bit ty dong nap lai
0 1 1 16 bit thu nhan
1 X 1 Cung cép toc do Baud
X X 0 Off

a. Ché do tu dong nap lai

0SC s 12 B
CZ =0
iy "r’r’\ ...l
OI o T ‘ T2 }—
/| |
| CONTROL OVERFLOW
]‘ _ TR? VANV AN
] Cm2 =1 RELOAD Y
T2 PIN TIMER 2
INTERRUPT
RCAP2H | RCAPIL
« o T2
TRANSITION
DETECTOR
TEX PIN [—— % o1 o > EXF2
|  conTROL
EXEN2

Hinh 4-12. Timer2 & ché d9 tu dong nap lai (DCEN=0)

- Néu DCEN=0 thi Timer 2 hoat dong nhu mdt Timer 16 bit ty dong nap lai. Gia
tri nap lai dugc chtra trong RCAP2H va RCAP2L (Hinh 4-12). Sy kién nap lai xay ra
khi:

+ X4y ra tran tic 14 chuyén sé dém tir FFFFh sang 0000h.

+ C6 sy chuyén tir mic 1 xubéng muc O (canh xubng) trén chan T2EX khi
EXEN2 da dugc thiét 1ap bang 1. Sy chuyén mirc ndy ciing dong thoi thiét lap
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EXF2=1. Tuwong ty nhu c& TF2 thi c& EXF2 ciing c¢6 thé dugc kiém tra bing phan
mém hoic tao ngat. Bit EXF2 phai x6a bang phan mém.

+12
0S8C 0 P
1
*CON.,
CT/2
ORN

2}

(DOWN COUNTING RELOAD VALUE)
T2EX:
FFh
(3-bit) [ ]1-up
2=DOWN
TOGGLE T2CONreg

FFh
(8-bit)

TL2
{sbity | (8-bit) |

' TIMER 2
™ INTERRUPT

rcap2l|rcapzH
(8-bit) || (8-bit)
(UP COUNTING RELOAD VALUE)

Hinh 4-13. Timer2 & ché d9 tw dong nap lai (DCEN=1)

- Néu DCEN=1 thi Timer 2 van hoat dong nhu mot Timer 16 bit ty dong nap lai nhung
¢6 hai cach ty dong nap lai:

+ Khi T2EX=1 thi Timer 2 s& dém tién tir gia tri xuat phat cho dén khi c6 su kién
chuyén s6 dém tir FFFFh sang 0000h thi xay ra tran. Sy kién tran s& thiét 1ap co TF2
déng thot nap gié tri chtra trong RCAP2H va RCAP2L vao Timer?2.

+ Khi T2EX=0 thi Timer 2 s& dém Iui tir gia tri xuat phat cho dén gia tri chtra
trong RCAP2H va RCAP2L thi xdy ra tran. Sy kién tran s¢ thiét lap co TF2 déng thoi
nap gia tri FFFFh vao Timer (Hinh 4-13).

b. Ché dg thu nhdn

Khi CP/#RL2=1 thi Timer 2 hoat dong & ché do thu nhan. Khi d6 Timer 2 hoat
dong binh thudng nhu mot Timer/Counter 16 bit, thanh ghi TL2, TH2 s& luu trit xung
dém va néu co6 su chuyén trang thai tir FFFFh sang 0000h thi s& sinh ra tran va 1am cho
co tran TF2=1. Bit co tran c6 thé kiém tra bang phan mém hay c6 thé tao ra ngit.

Dé cho phép ché do thu nhan hoat dong thi 1am cho bit EXEN2 = 1. Néu bit
EXEN2 = 1 va khi ¢ su chuyén trang trai tir 1 sang 0 & ngd vao T2EX thi ché do thu
nhan s& xay ra: gia tri dém dugc trong thanh ghi TL2, TH2 s& dugc chuyén sang 2
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thanh ghi RCAP2L va RCAP2H. Co EXF2 ciing duoc chuyén 1én mtrc 1 dé bao hiéu
qua trinh thu nhan da xay ra, co EXF2 c6 thé kiém tra bang phan mém hoic tao ngit.

Hoat dong thu nhan dir liéu cua Timer T2 dugc trinh bay ¢ hinh 4-14.

[={=h

CT2=0
Te— TLZ TH2 TE2
I CiT2=1 ' {8 Bits) | (8 Bits)
T2 Pin

CONTROL

TR2 / N/
M M TIMER 2
INTERRUPT
CAPTURE
| FICAPEL] RCAF‘EH]

T2EXPIN— % o EXF2

CONTROL

TRANSITION
DETECTION

EXENZ2

Hinh 4-14. Timer2 & ché d9 thu nhan

c. Ché dé cung cdp toc dg Baud

Timer 2 ¢6 thé dugce dung vao viée tao toc d6 Baud cho duong truyén va duong
nhan dit liéu cho cong ndi tiép tiy thudc vao bit TCLK va RCLK trong thanh ghi
T2CON. Ché dd nay duoc dé cap cu thé trong chuong 5.

4.75. Sir dung Timer 2 dé tao xung vudng trén chéan P1.1

C6 thé sir dung Timer 2 dé tao xung vudng (Co ty sd do rong xung 50%) & chan
P1.1 dugc minh hoa trong hinh 4-15. Khi d6 bit C/#T2 phai dugc x6a, bit T20E phai
duogc thiét 1ap con bit TR2 dugc dung diéu khién chay/ding Timer 2 tirc 1 tao/ding
xung vuong trén P1.0.

Tan sb xung tao ra duogc tinh bang cong thic

Fp1.0=Fosc/ (4 * (65536 - (RCAP2H*256 + RCAP2L)))

Néu str dung thach anh c6 tan s6 12MHz thi tily thudc vao gia tri nap vao thanh
ghi RCAP2L va RCAP2H ma c6 thé tao ra xung vudng trén chan P1.0 c6 tan s6 tir
46Hz dén 3MHz.
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osc ~2 ™~
%
T2CON TL2 TH2
(8-bit) | (Bbit)
[T OVER-
FLOW
RCAP2ZL | |RCAP2H
(8-bit) || (8-bit)
Toggle
T2 I} —] 7
L1 D
[ — T20E |
T2MOD
EXFa— TIMER 2
TEX [] L L EXF2 INTERRUPT
EXENZ T2CON
T2CON

Hinh 4-15. Timer2 ¢ ché d9 tao xung vuéng trén P1.0
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Chuong 5
CONG NOI TIEP

5.1. GIOI THIEU

Truyén dir liéu nbi tiép ctia 8051 co thé hoat dong & nhiéu mode riéng biét trong
pham vi cho phép cua tan sd. Chirc ning co ban cua cong ndi tiép 1a dit liéu dang song
song dugc chuyén thanh nbi tiép dé truyén di va dit liéu nhan vé dang ndi tiép duoc
chuyén thanh song song.

Chan TxD (P3.1) 1a ngd xuét dir liéu di va chan RxD (P3.0) 1a ngd nhan dit liéu
ve.

Dic trung cua truyén dit liéu ndi tiép 13 hoat dong song cong co nghia 1a co thé
thue hién truyén va nhan dir liéu cing mot lac. Ngoai ra cong ndi tiép con c6 mot dic
trung khac, viéc dém dir li€u khi thu cua céng nay cho phép mot ky tu dugc nhan va
luu gitr trong by dém thu trong khi ky tu tiép theo duoc nhan vao. Néu CPU doc ky tu
thir nhat trude khi ky tu thtr hai duoc nhan day du thi dir liéu khong bi mat.

Hai thanh ghi chtrc ning dic biét phuc vu cho truyén dir liéu 13 thanh ghi dém
SBUF va thanh ghi diéu khién SCON. Thanh ghi dém SBUF nam & dia chi 99H c6 2
chtic nang: néu vi diéu khién ghi dir liéu 1én thanh ghi SBUF thi dit liéu d6 s& duoc
truyén di, néu hé théng khac guri dit liéu dén thi s& duoc luu vao thanh ghi dém SBUF.
So db khbi cta hé thong truyén dit liéu nhu hinh 5-1.

TxD ExD
(P31} (P3.0%

SETTE \—b I
J Shift register

|—> CLK (write only) Q "y
AN U

Baud rate clock Baud rate clock
(transmit) (teceive)

SBUF
iread only)

U

2051 Internal bus [

Hinh 5-1. So d6 khdi ciia cng ndi tiép

Thanh ghi diéu khién truyén dir liéu SCON nam & dia chi 98H 1a thanh ghi cho
phép truy Xuét bit bao gdm cac bit trang thai va cac bit diéu khién. Cac bit diéu khién
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dung dé thiét 1ap nhiéu mode hoat dong truyén dir liéu khac nhau, con cic bit trang
thai cho biét thoi diém két thiic khi truyén xong mét ki tu hodc nhan xong mot ki tu.
Céc bit trang thai c6 thé dugc kiém tra trong chwong trinh hodc c6 thé lap trinh dé sinh
ra ngét.

Tan s hoat dong cua truyén dit liéu ndi tiép con goi téc do Baud (sb lwong bit
dir liéu duogc truyén di trong mot gidy) cé thé hoat dong cb dinh (sir dung dao dong
trén chip) hodc co thé thay doi. Khi can toc d6 Baud thay doi thi phai sir dung Timer 1
dé tao toc d6 Baud. Trén 8052 b Timer2 ciing c6 thé duoc 1ap trinh dé tao toc do
Baud.

5.2. THANH GHI PIEU KHIEN TRUYEN DU LIEU NOI TIEP SCON

SCON.7 SCON.6 SCON.5 SCON.4 SCON.3 SCON.2 SCON.1 SCON.0

SMO SM1 SM2 REN TB8 RB8 TI RI

Hinh 5-2. Thanh ghi SCON

Thanh ghi SCON sé& thiét 1ap cac mode hoat dong truyén dit liéu khac nhau cho
8051. Bang 5-1 tom tit thanh ghi diéu khién cong ndi tiép SCON.

Bang 5-1. Thanh ghi diéu khién cong ndi tiép

Bit Ky hiéu Mo ta hoat dong
7 SMO Bit chon mode truyén ndi tiép: bit thit 0.
6 SM1 Bit chon mode truyén ndi tiép: bit thir 1.

Bit cho phép truyén két nbi nhiéu vi xir Iy & mode 2 va 3;
RI sé& khong tich cuc néu bit thir 9 da thu vao 1a 0.

4 REN Bit cho phép nhén ki ty. REN = 1 s& cho phép nhan ki ty.
Dung luu bit 9 dé tryén di khi hoat dong & mode 2 va 3.

5 SM2

3 TB8 . .
TB8 bang 0 hay 1 1a do nguoi 1ap trinh thiét 1ap.

2 RBS Dung dé Iuu bit 9 nhan vé khi hoat dong & mode 2 va 3.
Co bao hiéu nay lén muc 1 khi truyén xong 1 ki ty va xéa

1 TI . . 2 ~ 2 « L

bo1 nguodi 1ap trinh d€ san sang truyén ki tu tiép theo.

Co bao hi¢u nay lén mac 1 khi nhan xong 1 ki ty va xda
0 RI bo1 ngudi 1ap trinh dé sin sang nhan ki ty dir liéu tiép

theo.

Ghi chu: Gia tri thanh ghi khi Reset 1a 0000000b
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5.3. CAC MODE TRUYEN DU LIEU NOI TIEP

Trude khi truyén dit lidu thi thanh ghi SCON phai duoc khoi tao diing mode. Vi
du dé khai tao truyén dit liéu mode 1 thi 2 bit: SMO SM1 = 01, bit cho phép thu: REN
=1, va co ngit truyén TI = 0 dé sin sang truyén (TI=1 chi thyc hién béi phan cing,
TI=0 thyc hién bdi phdn mém).

Truyén dit liéu ndi tiép ciia 8051 c6 4 mode hoat dong tury thudc theo 4 trang
thai ctia 2 bit SMO SM1 duoc liét ké & bang 5.2. Ba trong bén mode cho phép truyén
bat ddng bo voi mdi ki ty thu hodc phat s& dugc két hop véi bit start hodc bit stop.

Bang 5-2. Cac mode truyén dir liéu
SMO | SM1 | Mode M5 ta Téc do Baud
0 | Thanh ghi dich | C6 dinh (tan s6 f/12).
1 | UART 8 bit Thay d6i (dugc thiét 1ap boiTimer).
2 |UART9bit | Cb6 dinh (tin s6 /32 hoic f/64)
3 |UART9bit | Thay ddi (duoc thiét 1ap bai Timer).

=, O O
O = O

5.3.1. Ché d9 thanh ghi dich (Mode 0)

WRITE
T R
SBUF P3.0 ALT
CUTPUT
FUNCTION
ZERO DETECTOR
» START SHIFT J
TX CONTROL
=6 | TX CLOCK T1 SEND
SERIAL
PORT TXD
INTERRUFT F3.1 ALT
SHIFT QUTPUT
[rxcLock Rl RECEIVE CLOCK FUNCTION
RX CONTROL
RE START SHIFT
R 11111110

FXD
FA.OALT
INPUT
FUMCTION

INPUT SHIFT FIEG.

B80C51 INTERNAL BUS

Hinh 5-3. Cong ndi tiép khi thu phat dir li¢u 6 mode 0
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Dé dinh c4u hinh cho truyén dit liéu ndi tiép & mode 0 thi 2 bit SMO SM1 = 00.
Dit liéu ndi tiép nhan vao va dir liéu truyén di déu thong qua chan RxD, con chan TxD
thi dung dé dich chuyén xung clock (Hinh 5-3). 8 bit dit liéu dé truyén di hodc nhan vé
thi ludn bit dau véi bit co trong sé nhoé nhat LSB. Toc d6 Baud dugc thiét 1ap ¢ dinh
& tan s6 bang 1/12 tan s6 dao dong thach anh trén chip.

o —— - —  Ois muchineg cyele ————— - =
51 ¥] 53 54 35 E1]
|.-|_||:-2]|.'-|IP2|P||P'.] b e e e | e ] e
~ UUUUUULOUU L L
| ] ‘_
I i
ALE 1 ]
radu outd 1 X — Walid daia bai T ><:
! -——53P1 568 —- ————
Shin CLOCK : :
WRITE : ) o :
1o SHUF L - Espanded wicw e m == T s
£ I | | I I I ! | |
A 1 I O S A S B A 1
1 |
Ll saul hooDo W Bl ¥ b2 Wb N pd W Ds W D6 X DY
[RX1Y} | 0 :
o Shin L& L& L 4§ L4 L F& L4 L4 L4
(TXIY

Hinh 5-4. Gién d6 thoi gian phat di liéu ¢ mode 0

Khi thyc hién I¢énh ghi dit 1i€u Ién thanh ghi SBUF thi qué trinh truyén dir liéu
bat dau. Dir liéu dugc dich ra ngoai thong qua chan RxD cung v&i cic xung nhip ciing
duoc guri ra ngoai thong qua chan TxD. Mdi bit truyén di chi c6 xuat hién trén chan
RxD trong khoang thoi gian mot chu ky may. Trong khoang thdi gian ctia mdi chu ky
may., tin hiéu xung clock xuéng mirc thap tai thoi diém S3P1 va 1én mic cao tai thoi
diém S6P1 trong gian db thoi gian hinh 5-4.

_.._;.[ ’-( — COine machine cycle

ALE

Data out
(RXD) |

s I P s Y o T o Y P s Y e Y |
D)

Hinh 5-5. Gian d thoi gian thu di liéu & mode 0

69



Qua trinh nhan duoc khoi dong khi bit cho phép nhan REN = 1 va ¢ nhan RI =
0. Nguyén tic chung 1 khoi tao bit REN = 1 ¢ dau chwong trinh dé khoi dong truyén
dit liéu, va xba bit RI dé sin sang nhan dir liéu vao. Khi bit RI bi x06a, cadc xung clock
s& xuit ra bén ngoai théng qua chan TxD, bit ddu chu ky may. ké tiép thi dir liéu tir
bén ngoai s& dugc dich vao bén trong thong qua chan RxD (hinh 5-5).

Mot tmg dung cu thé st dung mode 0 1a ding dé mé rong thém sd lwong ngd ra
cho 8051 véi cach thirc thyc hién nhu sau: mot thanh ghi dich tir ndi tiép thanh song
song duoc ndi dén cac dudng TxD va RxD cia 8051 dé mé rong thém 8 dudng ra nhu
hinh 5-6. Néu dung thém nhiéu thanh ghi dich méc ndi tiép vao thanh ghi dich dau tién
s€ mo rong dugc nhiéu ngo ra.

8 Extra Output

HRARNAN

TXD (P3.1) Clock

Y

Shift Register
RXD (P3.0) Data

Y

Hinh 5-6. Mét irng dung mode 0 dé ting thém ngé ra bing thanh ghi dich.

5.3.2. Thu phat bat dong bd 8 bit véi toc dd Baud thay doi (Mode 1)

Trong mode nay, truyén dir liéu ndi tiép hoat dong bat dong bo UART
(Universal Asynchronous Receiver Transmitter) 8 bit c6 toc do Baud thay d6i duoc.
UART 14 bo thu va phét dit liéu ndi tiép véi mdi ky tu dir liéu ludn bat dau bang 1 bit
start (& mirc 0) va két thuc bang 1 bit stop (& muc 1), bit parity d6i khi duoc ghép vao
gitra bit dir 1i€u sau cung va bit stop.

Trong mode nay, 10 bit dir liéu s€ phat di & chan TxD va néu nhan thi s& nhan ¢
chan RxD. 10 bit d6 bao gém: 1 bit start, 8 bit data (LSB 14 bit du tién), va 1 bit stop.
Péi véi hoat dong nhan dir li¢u thi bit Stop dugc dua vao bit RB8 trong thanh ghi
SCON.

Trong 8051, toc d6 Baud duogc thiét 1ap bai tbe d6 tran cua Timerl. Dbi v6i ho
8052 ¢6 3 Timer thi toc do Baud c6 thé thiét 1ap boi toc do tran ctia Timerl hoic
Timer2 hoac ca 2 Timerl va Timer2: mot Timer cho may phat va 1 Timer cho may
thu.

Nguédn cung cap xung clock dé déng bd cac thanh ghi truyén dir liéu ndi tiép
hoat dong & mode 1, 2, 3 duoc thiét 1ap boi bd dém 16 nhu hinh 5-7, ngd ra cua bd
dém 1a xung clock tao toc d6 Baud. Xung ngd vao ctia bd dém c6 thé lap trinh bang
phan mém.
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16 x baud rale ———————jp| + 12

—

Baud rate clock

Serial pont shift register

Hinh 5-7. Cung cip xung cho truyén dir li¢u ndi tiép.

Khi c6 mot 1énh ghi dir liéu 1én thanh ghi SBUF thi qué trinh truyén dit liéu bat
dau nhung n6 chua truyén ma chd cho dén khi bo chia 16 (cung cap toc d6 Baud cho
truyén dir liéu nbi tiép) bi tran. Dir liéu duoc xut ra trén chan TxD bét dau vdi bit start
theo sau 1a 8 bit data va sau cung 1a bit stop. Cac co phat TI dugc nang Ién muic 1 cung
lac v6i thoi diém xuat hién bit Stop trén chan TxD nhu hinh 5-8.

Qua trinh nhan dir liéu duoc khoi dong khi co sy chuyén ddi tir muc 1 sang muc
0 & ngd vao RxD. Bo dém 4 bit duoc reset ngay lap tirc dé sip xép bit dit liéu dang dén
tir ngd vao RxD. Mdi bit dit liéu dén dugc 1y mau ¢ trang thai dém thir 8 trong mot
chu ky 16 trang thai ctia bo dém 4 bit.

o e

| i . Stop
Star bit
TXD Y, bil Do DI D2 X D3 X D4 X D5 X D6 X D7 [
TI }'
(SCON. ] ﬂ

Transmit intermupt
(ready for more da)

Hinh 5-8. Co bao phat xong dit liéu TI

Khi ¢6 sy chuyén trang thai tir 1 xuéng 0 ¢ ngd vao RxD cua bo thu thi trang
thai 0 nay phai ton tai trong 8 trang thai lién tuc cta bo dém 4 bit. Néu truong hop nay
khong dung thi by thu xem nhu bi tac dong boi tin hidu nhidu. B thu sé reset va trd vé
trang thai nghi va chd su chuyén trang thai tiép theo.

Gia sir viée kiém tra bit start 1a hop 18 thi bit start s& dugc bo qua va 8 bit dit
lidu duoc nhan vao thanh ghi dich néi tiép.

Khi tit ca 8 bit duoc ghi vao thanh ghi dich thi 3 cong vi¢c sau s€ dugc thuc hi¢n
tiép theo:

- Bit thr 9 (bit stop) duogc dich vao bit RB8 trong SCON.

- 8 bit data dugc nap vao thanh ghi SBUF.

71



- Co ngdt nhan RI=1.

Tuy nhién, 3 céng viéc trén chi xay ra néu hai diéu kién sau ton tai:
*RI=0
* SM2 =1 va bit Stop nhan dugc = 1 hoac SM2 = 0.

5.3.3. Thu phat bt dong bd 9 bit c6 toc dd Baud ¢b dinh (Mode 2)

Khi SMO SM1 = 10 thi truyén dit liéu hoat dong & mode 2 cé téc do Baud cd
dinh. C6 11 bit dugc phat hoac thu: 1 bit Start, 8 bit data, 1 bit data thr 9 duoc 1ap
trinh va 1 bit Stop. Khi phat thi bit thtt 9 duoc dit vao TBS ciia SCON (co thé bit
parity). Khi thu thi bit thar 9 dugc dat vao bit RB8 cua thanh ghi SCON. Tdc d6 Baud
trong mode 2 bang 1/32 hodc 1/64 tan s6 dao dong thach anh.

5.3.4. Thu phat bat ddng bd 9 bit c6 toc dd Baud thay déi (Mode 3)

Khi SM0 SM1 =11 thi truyén dir liéu hoat dong & mode 3 1a mode UART 9 bit
c6 tde do Baud thay d6i. Mode 3 twong ty mode 2 ngoai trir toc d6 Baud dugc lap trinh
va duoc cung cap boi Timer. Cac mode 1, mode 2 va mode 3 rat giéng nhau, nhing
diém khac nhau 13 & toc d6 Baud (mode 2 ¢6 dinh, mode 1 va mode 3 thay d6i) va s6
bit dir liéu (mode 1 c6 8 bit, mode 2 va mode 3 co6 9 bit data).

5.4. KHOI TAO VA TRUY XUAT CAC THANH GHI TRUYEN DU LIEU
5.4.1. Bit cho phép thu (Receive Enable).

Dé cho phép thu dit liéu thi chuong trinh phai lam cho bit REN = 1 va diéu nay
duoc thue hién & dau chuong trinh.

5.4.2. Bit dir li¢u thi 9.

Bit dir liéu thir 9 dugc phat trong mode 2 va mode 3 phai dugc nap vao bit TBS
bang phan mém cod nghia 1a ngudi 14p trinh phai thuc hién cong viée nay trudc khi
truyén dir lidu di, con bit dit liéu thir 9 cua dit liéu thu dugc thi ty dong dat vao trong
bit RBS.

Phan mém c6 thé hodc khong doi hoi bit dir liéu thi 9 tham gia vao qua trinh
truyén dir liéu tuy thudc vao dic tinh cua cac thiét bi ndi tiép két ndi v6i nhau thiét 1ap
ra qui dinh. Bit dit liéu thir 9 dong vai trd quan trong trong truyén thong nhiéu vi xir 1y.

5.4.3. Bit ki¢m tra chin 1é Parity

Bit thir 9 thuong duoc dung 1a bit kiém tra chin 16. O mdi chu ky may., bit P
trong thanh ghi trang thai PSW bang 1 hay bang 0 tiy thudc vao qua trinh kiém tra
chin 8 bit dit liéu chira trong thang ghi A.

72



Vi du néu hé théng truyén dit liéu yéu cau 8 bit data cong thém 1 bit kiém tra
chén, thi cac 1énh sau diy s& phat 8 bit trong thanh ghi A cong véi bit kiém tra chin
dugc cong vao bit thir 9.

Trong mode 1 ta van c6 thé st dung bit kiém tra chin 1é nhu sau: 8 bit data
dugc phat trong mode 1 c6 thé bao gdm 7 bit dit liéu, va 1 bit kiém tra chin 1é. Dé phat
modt ma ASCII 7 bit véi 1 bit kiém tra chin vao 8 bit.

5.4.4. Cac c& ngit

Co ngit nhan RI va phat TI trong thanh ghi SCON déng mét vai trd quan trong
trong truyén dir liéu ciia 8051. Ca hai bit déu duogc thiét 1ap boi phan cting nhung phai
x6a boi phan mém.

Co RI duoc thiét lap & muc 1 khi két thuc qué trinh nhan déy du 1 ki tu va cho
biét thanh ghi dém thu da day. Trang thai cia co RI ¢6 thé kiém tra bang phan mém
hodc ¢6 thé 1ap trinh dé sinh ra ngét. Néu mudn nhan mét ky tu tor mot thiét bi da duoc
két ndi dén Port ndi tiép, thi chuong trinh phai cho cho dén khi co RI = 1, sau d6 xo6a
co RI va doc ky tu tir thanh ghi SBUF.

Co TI 1én muc 1 cho biét da phat xong ky tu va cho biét thanh ghi dém SBUF
da rang. Néu mubn gd1 1 ky tu dén mot thiét bj d3 duoge két ndi dén céng ndi tiép thi
trude tién phai kiém tra xem cong ndi tiép dd sin sang chua. Néu ky tu truéc dang
duoc gui di, thi phai chd cho dén khi két thuc qua trinh giri.

5.5. TRUYEN THONG DA XU LY

32 T/O lines 32 1/O lines
MASTER PO Pl P2 P3 PO Pl P2 P3
8951 8951 Slave #1 89031 Slave # 2
TXD RXD RXD

A &

v

Hinh 5-9. Két ni nhiéu vi xir y.

Mode 2 va mode 3 c6 mét chire niang dic biét cho viée truyén thong da xir 1y. O
cac mode 2 va 3, 9 bit dir liéu duoc thu va bit thir 9 duoc luu vao bit RBS. Truyén dir
liéu co thé lap trinh sao cho khi thu duoc bit Stop thi ngat ciia truyén dir liéu ndi tiép
tac dong chi khi bit RB8 =1. Cau triic nay duoc phép boi bang cach thiét 1ap SM2 = 1
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trong thanh ghi SCON. Mode nay duoc tmg dung trong mang sitr dung nhiéu 8051
duogc to chirc theo cAu hinh may chu va mdy té (hinh 5-9).

Trong c4u hinh két ndi ¢ trén thi mdi mot vi xir 1y t& s& c6 mot dia chi duy nhat
do chung ta qui dinh.

Khi bo xtr 1y chu muén phat mot khéi dit liéu dén mot trong cac bd xu 1y to thi
trwde tién vi xir 1y chil phai gui ra 1 byte dja chi dé nhan dién bo xtr Iy t& mudn két
ndi.

Byte dia chi dugc phan biét voi byte dit li¢u boi bit thir 9: trong byte dia chi thi
bit thir 9 bang 1 va trong byte dit liéu thi bit thir 9 bang 0.

Céc vi xir Iy t& sau khi nhan duogc byte dja chi s& biét duoc vi xir Iy chi mudn
giao tiép t¢ nao. Khi c6 vi xir Iy t& dugc phép thi nd s& xoa bit SM2 dé bt dau nhan
cac byte dit liéu tiép theo. Con céac vi xur 1y khong dugc phép thi van giit nguyén bit
SM2=1 dé khong nhan céc byte dit liéu truyén giita vi xir 1y chi va vi xtr 1y t& dang
dugc phép. Vi xir 1y té sau khi két ndi véi vi xir 1y cha xong thi phai 1am cho bit
SM2=1 dé san sang két ndi cho nhing 1an tiép theo.

Sau khi thuc hién xong viéc trao ddi dir liéu thi vi xu ly muén truy xuat mot vi
xur 1y khéc thi phai tao ra mdt dia chi méi va vi xur Iy t& tuong img véi dia chi d6 dugc
phép va hoat dong giong nhur vira trinh bay.

5.6. TOC PO BAUD CUA CONG NOI TIEP

Truyén dir liéu nbi tiép néu hoat dong & mode 0 va mode 2 thi c¢6 téc do truyén
¢ dinh. Trong mode 0 thi tdc d6 truyén bang 1/12 tin sé dao dong trén Chip. Néu str
dung thach anh 12 MHz thi té¢ d6 truyén ctia mode 0 1 1MHz nhu hinh 5-10a.

Trong thanh ghi PCON c¢6 mot bit SMOD c¢6 chirc ning 1am ting gap d6i toc do
Baud, mic nhién sau khi reset hé théng thi bit SMOD = 0 thi cac mode truyén dir liéu
hoat dong véi toc do qui dinh, khi bit SMOD = 1 thi téc do ting gap doi.

Vi du trong mode 2, tdc d6 truyén c6 thé ting gip doi tir gia tri mic dinh 1/64
tan s6 dao dong trén Chip (SMOD = 0) 1én dén 1/32 tan s6 dao dong trén Chip (lng
véi SMOD =1) nhu hinh 5-10b.

Céc toc do Baud trong mode 1 va mode 3 cua 8051 dugc xac dinh boi toe do
tran cua Timer 1. B6i vi Timer hoat dong & tan sb tuong ddi cao nén phai chia cho 32
khi bit SMOD = 0 va chia cho 16 néu SMOD = 1 trudc khi cung cap xung clock dé
thiét lap tbc do Baud cho port ndi tiép. Téc d6 Baud & mode 1 va 3 cua 8051 duoc xac
dinh boi tée do tran cta Timer 1 hoac Timer 2, hodc ca 2 nhu hinh 5-10c.

Mubn c6 tdc d6 Baud thi ta khdi tao thanh ghi TMOD ¢ mode tu dong nap 8 bit
(mode 2) va dit gia tri nap lai vao thanh ghi TH1 cta Timer 1 dé tao ra toc do tran
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chinh xac dé thiét lap téc d6 Baud. Thanh ghi TMOD dugc khéi tao dé thiét lap toc do
Baud bang cach nap gia tri 0010xxxxb vao no.

On-chip . Baud rate

oscillator clock

a Mode 0

i J
et

—{ 6
Dﬂ-Ehip 1 SMOD =0

_ . Baud rate
oscillator = clock
T SMOD = |
w32
b, Mode 2
> 32 j
. SMOD =0
Oin-chip L Baud rate
oscillator -7 clock
T SMOD = |
>+ 18
c, Maode 3

Hinh 5-10. Thiét lap téc a9 Baud

Mot cach khac dé tao tdc do Baud 1a nhan tin hiéu xung clock tir bén ngoai dua
dén ngd vao T1. Cong thirc chung dé xac dinh téc d6 Baud trong mode 1 va mode 3 1a:
BAUD RATE = TIMER 1 OVERFLOW RATE + 32

Vi du: Truyén dit liéu can téc do Baud 1a 1200 thi ta tinh toan nhu sau:

Téc d6 tran ctia Timer 1 bang 1200 x 32 = 38,4KHz. Néu hé thng st dung
thach anh 12 MHz thi xung cung cép cho Timerl dém c6 tan s6 1a 1 MHz hay
1000KHz. Vay dé dat tbc do tran 38,4 KHz thi ta tinh duoc sb lugng xung dém cho
mdi chu ky tran 1a 1000 KHZ/38,4 KHz = 26,4 xung (1am tron bang 26).

Do cac Timer dém 1én va thoi diém tran xay ra khi chuyén trang thai dém tir
FFh — 00h nén ta phai nap gi tri bat dau tir (256 — 26 = 230) dé tir gia tri nay Timer 1
dém 1én 26 xung nira thi sinh ra tran. Gié tri 230 duoc nap vao thanh ghi TH1 dé tu
dong nap lai cho thanh ghi TL1 khi tran.

Bang tom 5-3 tom tit gia tri nap vao TH1 tmg véi tbe 6 Baud duoc tao ra khi
dung cac thach anh khac nhau.
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Bang 5-3. Tom tit téc d9 Baud va gia tri nap cho TH1

Fosc 11,059 12MHz 14,7456 16MHz 20MHz SMOD
Baud ra MHz MHz
1200 E8h E6h EOh DEh D5h 0
2400 F4h F3h FOh EFh EAh 0
4800 F3h EFh 1
4800 FAh F8h F5h 0
9600 FDh FCh 0
9600 F5h 1
19200 FDh FCh 1

Viéc st dung truyén dit liéu & toc d6 Baud nao tuy thudc vao yéu cau thuc té.
Téc do cang cao thi dit liéu truyén cang nhanh. Khi truyén nhiéu dit liéu thi ngoai tbc
d6 qui dinh thong nhat giira 2 hé thdng két ndi voi nhau con phai quan tim dén téc do
xur 1y dir liéu nhan vé va lay dir liéu dé goi di dé khong bi mét dit liéu trong qué trinh
truyén va nhan. Mot trong nhiing giai phap dé kiém tra xem dit liéu c6 bi mét hay
khong thi phai sir dung thu tyc bét tay.

5.7. SUDUNG TIMER 2 TAO TOC PQ BAUD

TIMER 1
CVERFLOW

*--smo

|loscH =+ 2
ci2=0

oa o TLZ TH2 N
T e . (& Bit) | (8 Bits) - RCLK
T2 PIN CONTROL I +16 |- FX CLOCK
RELOAD ‘we_ = TCLK
TR2
+ 16 =T CLOCK
RCAPZL | RCAPZH
TRANSITION
DETECTOR
reEX PIN—+| ‘s | X 2 TeRRUPT

‘ CONTROL

EXENZ

Hinh 5-11. Timer 2 trong chirc ning tao toc dé Baud
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Timer 2 c6 thé duoc dung tao toc d6 Baud cho dudng truyén va dudng nhan cua
cong ndi tiép tiy thude vao cac bit TCLK va RCLK trong thanh ghi T2CON. Sir dung
Timer 2 dé tao toc d6 Baud duoc minh hoa trong hinh 5-11. Téc d6 Baud phu thudc
vao gid tri nap trong thanh ghi RCAP2H va RCAP2L duogc liét ké trong bang 5-4
(Theo thtr ty RCAP2H - RCAP2L ).

Bang 5-4. Tém tit toc d9 Baud va gia tri nap cho RCAP2H - RCAP2L

Fosc 6MHz 11,059MHz 12MHz 16MHz
Baud rate
1200 FFh-64h FEh-EOh FEh-C8h FEh-5Fh
2400 FFh-B2h FFh-70h FFh-64h FFh-30h
4800 FFh-D9h FFh-B8h FFh-B2h FFh-98h
9600 FFh-DCh FFh-D9h FFh-CCh
19200 FFh-EEh FFh-E6h
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Chuong 6
HOAT PONG NGAT

6.1. GIOI THIEU NGAT CUA VI PIEU KHIEN 8051

Ngit (Interrupt) st dung trong vi xir Iy hay vi diéu khién hoat dong nhu sau: Vi
xtr 1y hay vi diéu khién ludn thuc hién mét chuong trinh ma ta thudng goi 1a chuong
trinh chinh, khi c6 mot su tic dong tir bén ngoai bang phan cing hay su tic dong bén
trong 1am cho vi xir Iy ngimg thyc hién chuong trinh chinh dé thyc hién mot chuong
trinh khac (con goi 1a chuong trinh phuc vu ngit ISR — Interrupt Service Rountine) va
sau khi thuc hién xong vi xur 1y tro lai thuc hién tiép chuong trinh chinh. Qua trinh lam
gian doan vi xir 1y thyc hién chuong trinh chinh xem nhu 14 ngit.

Céc sy tac dong lam nging chuong trinh chinh goi 1a cac ngudn ngt, trong vi
diéu khién khi Timer/Counter dém tran ciing sé& tao ra ngat. Ngiat dong mot vai tro
quan trong trong 1ap trinh diéu khién.

Khi str dung ngét s& cho phép vi xtr Iy hay vi diéu khién dap Gng nhiéu sy kién
quan trong va giai quyét sy kién dé trong khi chuong trinh khac dang thyc thi. Vi du:
Vi diéu khién dang thyuc hién chuong trinh chinh thi c¢6 dir liéu tir hé thong khac gui
dén thi vi diéu khién ngimg chuong trinh chinh dé thuc hién chuong trinh phuc vu ngat
nhan dir liéu xong 1o trd lai tiép tuc thyc hién chuong trinh chinh, hoac c6 mdt tin
hiéu bao ngit tir bén ngoai thi vi diéu khién s& ngimg thuc hién chwong trinh chinh dé
thuc hién chuong trinh ngat roi tiép tuc thuc hién chuong trinh chinh.

Ta c6 thé sir dung ngat dé yéu cau vi diéu khién thuc hién nhiéu chuong trinh
cung mot lac ¢o nghia la cac chuong trinh dugc thuc hi¢n xoay vong.

Ta c6 thé minh hoa qua trinh thyc hién 1 chuong trinh trong truong hop c¢é ngiat va
khong c6 ngat nhu hinh 6-1.

Time
Main Programe
a, Chwong trinh hoat dng ldqéng cé ngdt
ISR ISR ISR
A l T A
x %% % %% % %%
L

Time

b, Chwong trinh hoat déng cé ngét

Hinh 6-1 Vi diéu khién thyc hién chwong trinh chinh khi khéng ¢6 ngit va khi ¢é ngit.
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Trong d6: Ky hiéu * cho biét vi diéu khién ngimg chuong trinh chinh dé thuc
thi chuong trinh con phuc vu ngit ISR. Con ky hi¢u ** cho biét vi diéu khién quay tro
lai thuc hién tiép chuong trinh chinh sau khi thyc hién xong chuong trinh con phuc vu
ngit ISR.

6.2. TO CHUC NGAT CUA 8051

Vi diéu khién 8051 c¢6 5 ngudn ngit: 2 ngat ngoai, 2 ngat Timer va mot ngit
Port nbi tiép. Vi diéu khién 8052 c6 thém mot ngudn ngiat 1a cua Timer2 (hinh 6-2).
Mic nhién khi vi diéu khién bj reset thi tit ca cac ngét s& mat tac dung va dugc cho
phép boi phan mém.

Trong trudng hop c6 hai hodc nhiéu ngudn ngit tic dong dong thoi hoic vi diéu
khién dang phuc vu ngét thi xuat hién mot ngat khéc, thi s& co hai cach giai quyét 1a
kiém tra lién tiép va sir dung ché do wu tién.

K § !
| >
|:I o
INTO O“: TO IED —
TFO >
>
oy
ﬁ—;‘;’:ﬁ1 E1 —»
TF1 *

s >

Rl i
D
EXF2

Hinh 6-2. Céc ngudn ngit ciia ho 8052

¥

6.2.1. Cho phép / cAm ngit.

Khi ta cho phép ngit va khi ngit tac dong thi vi diéu khién s& ngimg chuong
trinh chinh dé thyc hién chuong trinh con phuc vu ngét, con khi khong cho phép thi du
coO su tac dong dén ngét thi vi diéu khién van tiép tuc thuc hién chuong trinh chinh —
khong thyc hién chuong trinh phuc vu ngat.
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Trong vi diéu khién c6 thanh ghi IE (Interrupt Enable) ¢ tai dia chi 0A8h co
chtrc ning cho phép / cAm ngat. Ta st dung thanh ghi nay dé cho phép hay khong cho
phép dbi vai timg ngudn ngit va cho toan bd cac ngudn ngit.

IE.7

IE.6

IE.5

IE.4

IE.3

IE.2

IE.1

IE.O

EA

ET2

ES

ET1

EX1

ETO

EXO0

Hinh 6-3. Thanh ghi IE

Hoat dong cua tirng bit trong thanh ghi cho phép ngit IE duogc tom tit trong

bang 6-1
Bang 6-1. Tém tit chirc ning cac bit ciia thanh ghi IE.
Bit Ki hiéu Chirc niang (Enable = 1; Disable = 0)
IE.7 EA Cho phép toan bo hodc cam toan bd cic ngudn ngat.
IE.6 - Chua dung dén
IE.5 ET2 Cho phép ngat Timer2 (8052).
IE.4 ES Cho phép ngit cong nbi tiép.
IE.3 ET1 Cho phép ngat Timerl.
IE.2 EX1 Cho phép ngat ngoai Externall (INT1).
IE.1 ETO Cho phép ngat Timer0.
IE.O EXO Cho phép ngat ngoai ExternalO (INTO).

Ghi chi: Gid trj thanh ghi khi Reset 1a 0x00000b

Trong thanh ghi IE c6 bit IE.6 chua dung dén, bit IE.7 1a bit cho phép/cdm ngat
toan bd cac nguodn ngat. Khi bit IE.7= 0 thi cAm hét tit ca cac ngudn ngat, khi bit
IE.7=1 thi cho phép tat ca cic ngudn ngit nhung con phu thudc vao timg bit diéu khién
ngit clia tmg ngudn ngat. Thanh ghi ndy cho phép truy xuét ting bit.

6.2.2. Uu tién ngat

Khi c¢6 nhiéu ngudn ngit tac dong cung lic thi ngit nao quan trong can thuc

hién truéc va ngit ndo khong quan trong thi thyc hién sau giéng nhu cac cong viéc ma

ta giai quyét hang ngay. Ngit ciing duoc thiét ké c6 sy sap xép thir ty wu tién tir thap

dén cao dé ngudi lap trinh sap xép cac ngudn ngat theo yéu cau cong viéc ma minh xir
ly.

IP.7 IP.6 IP.5

IP.4 IP.3

PT1

IP.2 IP.1 IP.0

PX0

PT2 PS PX1 PTO

Hinh 6-4. Thanh ghi IP
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Bang 6-2. Tém tit chirc ning cac bit ciia thanh ghi IP

Bit | Ki hiéu Chirc niang
IP.7 - Chua str dung
IP.6 - Chua str dung
IP.5 |PT2 Ul tién cho su ngat Timer 2 (8052).
IP.4 |PS Ul tién cho sy ngat Port nbi tiép.

IP.3 | PT1 Ul tién cho sy ngat Timer 1.
IP.2 PX1 Ul tién cho sy ngit ngoai External 1.
IP.1 | PTO Ul tién cho sy ngat Timer 0.

IP.0 PX0 Ul tién cho sy ngat ngoai External 0.
Ghi chi: Gi trj thanh ghi khi Reset 1a 0x00000b
Khi reset hé thong thi thanh ghi uu tién ngat IP bi x6a va tat cd cac ngat & mic

vu tién thap nhat.

Ngat trong 8051 ¢6 mic wu tién thdp va mic wu tién cao. Néu vi diéu khién
dang thuc hién chuong trinh con phuc vu ngit c6 murc vu tién thip va c6 mot yéu cau
ngat véi mirc vu tién cao hon xuat hién thi vi diéu khién phai nging thuc hién chuong
trinh con phuc vu ngét cO muc uu tién thép dé thuc hién chuong trinh con phuc vu
ngat moi ¢6 uu tién cao hon.

Nguoc lai néu vi diéu khién dang thuc hi¢n chuong trinh con phuc vu ngét co
mirc wu tién cao hon va cd yéu cau ngit véi mirc wu tién thip hon xuat hién thi vi diéu
khién van tiép tuc thuc hién cho dén khi thuc hién xong chuong trinh phuc vu ngét co
wu tién cao hon rdi méi thuc hién chuong trinh phuc vu ngit ¢6 vu tién thap dang yéu
cau.

Chuong trinh chinh ma vi diéu khién ludn thyc hién trong mdt hé théng thi &
mitc thap nhét, khong c6 lién két v6i yéu cau ngat nao, ludn ludn bi ngat bat chap ngat
& muc uu tién cao hay thap. Néu c6 2 yéu cau ngit v4i cac uu tién khac nhau xuat hién
d6ng thoi thi yéu cau ngét ¢ muc vu tién cao hon s& dugc phuc vy trudc.

6.2.3. Kiém tra vong quét lién tiép.

Néu 2 yéu cau ngit c¢6 ciing mirc uu tién xuét hién dong thoi thi vong quét kiém
tra lién tiép s& xac dinh yéu ciu ngit ndo s& duoc phuc vu trude tién. Vong quét kiém
tra lién tiép theo thtr ty uu tién tir trén xudng 13: ngat ngoai thi 0 (INTO), ngat Timero0,
ngat ngoai tha 1 (INT1), ngat Timerl, ngat truyén dit liéu ndi tiép (Serial Port), ngat
Timer 2. Hinh 6-5 s& minh hoa cho trinh tu trén.

C6 6 ngudn ngit cua 8052 va tac dung cua cac thanh ghi IE hoat dong nhu mot
contact On/Off con thanh ghi IP hoat dong nhu mdt contact chuyén mach gitra 2 vi tri
dé lya chon 1 trong 2.
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Trude tién ta xét thanh ghi IE: bit cho phép ngit toan cuc (Global Enable) néu
dugc phép s& dong toan bd cac contact va tiy thudc vao bit cho phép cia timg ngudn
ngat c¢6 dugc phép hay khong va ching hoat dong ciing giéng nhu mot contact: néu
dugc phép thi dong mach va tin hiéu yéu cau ngit s& dwa vao bén trong dé xur 1y, néu
khong dugc phép thi contact hd mach nén tin hiéu yéu cau ngit s& khong dua vao bén
trong va khong dugc xtr 1y.

Tiép theo 1a thanh ghi IP: tin hiéu sau khi ra khoi thanh ghi IE thi dwa dén thanh
ghi IP dé sap xép wu tién cho cac ngudn ngit. C6 2 mirc do wu tién: mirc wu tién cao va
mirc vu tién thap. Néu cac ngudn nao cd uvu tién cao thi contact chuyén mach sé dua
tin hiéu yéu ciu ngat d6 dén vong kiém tra c6 wu tién cao, néu cac ngudn nao c6 uu
tién thap thi contact chuyén mach s& dwa tin hiéu yéu cau ngit d6 dén vong kiém tra c6
uu tién thap.

IE register IP register
>o | «— High
0 l_ priority
INTO ——_ITO —c/o—ﬂ’ » -—_ interrupt
1 BT [ -t
-t | priority
- I 1.__ interrupt
TFO - — - —
1 ® -~—
ET0 | PTO §
1
0 >C | 1
—_— —t »
INTI IT1 IE1 —oEE/ﬂo—c‘:’ . — . | Interrupt
1 PX1 A
) 0 polling
-t : 1 sequence
>—
TF1 « —ute -——
ET1 PT1 v

7\
\
oz
|

+ P8

TF2 $ (8052 only) - . _
EXF2 ET2 - Ph
Y
EA—j [ Accent

interrupt

r.o.
|

/

(=1

Hinh 6-5. Ciu tric ngit ciia 8051

Vong kiém tra ngét wu tién cao s& duge thuc hién trude va sé kiém tra theo thi
ty tir trén xudng va khi gip yéu cau ngat ndo thi yéu cau ngat d6 sé dugc thyc hién.
Sau do tiép tuc thyc hién cho vong kiém tra uu tién ngét cO6 muc uu tién thép hon.

Ngit do cong ndi tiép 1a két qua OR cua cd ngit khi thi RI va cd ngat khi phat
TI, ngét do bo Timer2 do co tran TF2 hoac do co tir bén ngoai EXF2. Cac bit ¢o tao ra
cac ngat duoc tom tat & bang 6-3
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Bang 6-3. Cic co ngit

Ngat Co Thanh ghi SFR va vi tri bit
Ngit do bén ngoai (Ngit ngoai 0) IEO TCON.1
Ngiat do bén ngoai (Ngat ngoai 1) IE1 TCON.3
Ngit do Timerl TF1 TCON.7
Ngit do Timer0 TFO TCON.5
Ngiat do cong nbi tiép khi phat TI SCON.1
Ngit do cong ndi tiép khi thu RI SCON.0
Ngit do Timer2 TF2 T2CON.7 (8052)
Ngit do Timer2 EXF2 T2CON.6 (8052)

6.3. XU LY NGAT

Khi tin hiéu yéu cau ngit xuat hién va duoc chip nhan bdi CPU thi CPU thuc

hién cac cong viéc sau.

- Néu CPU dang thuc hién Iénh thi phai cho thuc hién xong 1énh dang thuc hién.

- Gia tri ctia bo dém chwong trinh PC duoc cit giit vao Stack (chinh 1a dja chi caa 1énh
tiép theo trong chuong trinh chinh).

- Trang thai ngat hién hanh dugc luu vao bén trong.

- Cac yéu cau ngat khac s& bi ngan lai & mirc ngit.

- Pia chi ctia chwong trinh phuc vuc ngit twong tmg s& duoc nap vao bo dém chuong
trinh PC.

- Thuc hién chuong trinh phuc vu ngét ISR.

Chii y: chuong trinh con phuc vu ngit khong duoc 1am mat hodc 1am sai dia chi
ciia PC da luu trong ngin xép néu diéu nay xay ra thi khi tr¢ lai chuong trinh chinh
CPU s& khong thuc hién tiép cong viéc ciia chuong trinh chinh va chung ta ciing
khong xac dinh CPU dang lam gi va & dau. Khi d6 chiing ta mat quyén kiém soét vi xtr
ly.

Mot diéu can phai cha ¥ nita 13 trong 1ap trinh chung ta khong duoc nhay tir
chuong trinh con sang chwong trinh chinh dé thyc hién tiép chuong trinh vi lam nhu
vay sau nhiéu 1an thuc hién thi b nhé ngan xép s€ bi tran va ghi de¢ 1én cac dir li¢u
khéac lam sai chuong trinh. Trong truong hop nay chuong trinh ching ta thuc hién
dung mot vai 1an va sau dé thi sai.

6.3.1. Cac vecto ngit (Interrupt Vectors)

Nhu di trinh bay & trén, khi c6 mot yéu ciu ngit xay ra thi sau khi cat gia tri dia
chi trong PC vao ngin xép thi dia chi cta chuong trinh con phuc vu ngit twong tng
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con goi boi vecto dia chi ngét s€ duoc nap vao thanh ghi PC, dia chi nay la ¢ dinh va
do nha ché tao vi diéu khién qui dinh. Cac chuong trinh ngét phai bat dau viét ding tai
dia chi quy dinh do. Céc vecto dia chi nge"tt dugc cho trong bang 6.4.

Bang 6-4. Tém tit vector dia chi ngat.

Interrupt Flag Vectors Address
System Reset RST 0000h
External 0 IEO 0003h
Timer 0 TFO 000Bh
External 1 IE 1 0013h
Timer 1 TF1 001Bh
Serial Port Rl hoac Tl 0023h
Timer 2 TF 2 hoac EXF2 002Bh

Vecto reset hé théng bat dau tai dia chi 0000h khi reset vi diéu khién thi thanh
ghi PC = 0000h va chuong trinh chinh ludn bat dau tai dia chi nay.

Khi str dung yéu cau ngit ndo thi chuong trinh con phuc vu ngit phai viét dung
tai dia chi twong tmg. Vi du sir dung ngat Timer TO thi chuong trinh ngét phai viét tai
dia chi 000Bh

Do khoang ving nhé giita cac vector dia chi ciia cac ngudn ngat chi c¢6 vai 6
nhé vi du nhu vector dja chi ngit cua ngat INTO tai 0003hva vector dia chi ngit cua
ngat TO tai 000Bh chi cach nhau c6 8 6 nhd. Néu chuong trinh phuc vy ngit ciia ngat
INTO c6 kich thudc 16n hon 8 byte thi né sé& dung dén ving nhé cia ngat TO. Cach giai
quyét tot nhat 14 ngay tai dia chi 0003h viét 1énh nhay dén mot viung nhé khéac rong
hon. Con néu cac ngit TO va cac ngat khac khong st dung thi ¢ thé viét chuong trinh
tai d6 cling duoc.

Chuong trinh chinh luén bat dau tai dia chi 0000h sau khi reset hé théng, néu
trong chwong trinh co sir dung ngat thi ta phai dung Iénh nhay tai dia chi 0000h dé
nhay dén mot viing nhé khac rong hon khong bi gidi han dé viét tiép.

6.3.2. Ngit do cac b Timer

Céc ngit do cac bo Timer xay ra do su kién tran cac bd Timer, khi d6 cac co
tran TFx s& dugc thiét 14p bang 1. Khi chuong trinh phuc vu ngit dugce dap tng thi cac
co tran s& duogc tu dong x6a bang phan cing. Riéng TF2 chi c6 thé x6a bang phan
mém.
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6.3.3. Ngit do cong ndi tiép

Ngit do cong nbi tiép xay ra khi cd ngit phat TI hodc cd ngat thu RI duoc thiét

lap l1én 1. Ngat phat xay ra khi bo dém truyén rong, ngat thu xay ra khi mot ky tu duge

nh4n xong va dang doi trong SBUF dé dugc doc (Bo dém truyén da day).

Céc ngit do cong nbi tiép khac véi cac ngit do Timer. Cd gy ra ngit cong ndi
tiép khong bi x6a bang phan cing khi CPU chuyén téi chuong trinh phy vu ngat do c6
hai ngudn ngit do cong ndi tiép TI va RI, ngudn ngat phai duoc xac dinh trong chuong
trinh phuc vu ngét va co tao ngét s& dugc x6a bang phan mém.

6.3.4. Ngit ngoai

Céc ngit ngoai xdy ra khi c6 mot muc thap hodc canh xubng trén chan INTO
hogic INT1 ciia b vi diéu khién.

Céc co tao ngat nay 1a cac bit IE0 va IE1 trong thanh ghi IE. Khi quyén diéu
khién da chuyén dén chuong trinh phy vu ngit co tao ngit chi dugc x6a néu ngit duoc
tich cuc & canh xudng. Néu ngat dugc thuc hién theo muc thi ngudn ngit bén ngoai s&
duogc diéu khién mirc ciia co thay cho phan cing.

Cach tich cuc ngét duoc dat bai bit ITx. Néu ITx=0 ngét duoc tich cuc b::ing
mure thip, néu ITx=1 ngit duoc tich cuc bang canh xudng (sudn am).Néu ngit ngoai
dugc tac dong bang canh xudng thi ngudn bén ngoai phai giit trén chan INTx ¢ mirc
cao it nhat trong mot chu ky may. va mirc thap ciing it nhat trong mot chu ky mdy. dé
CPU phat hién duoc canh xubng. Néu ngit ngoai tac dong bang mirc thap thi phai giir
INTx muc thip cho dén khi ngit duoc dap tmg va khong tac dong nira khi chuong
trinh phuc vu ngét da dugc hoan tat, néu khong mot ngét khac s€ duoc lap lai.
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Chuong 7
TRINH DICH KEIL C51 CHO HO VI PIEU KHIEN 8051

7.1. GIOI THIEU

Nhiéu ngudi 14p trinh cho ho vi diéu khién 8051 van thuong 1am viéc véi hop
ngir. Do ban chit hop ngit 1a ngdn ngit ma goi nhd va khi dich s& 4nh xa 1 — 1 sang
ngdn ngit may, viéc lap trinh v6i hop ngir thuong gip khé khin, nhat 1a cac chuong
trinh 16n cling nhu véi cac phién ban ning cao ctia ho 8051. Chuong trinh viét bang
hop ngit thuong kho doc va khé bao tri hon so véi chuong trinh viét bang hop ngén
ngit 1ap trinh cép cao nhu C ching han.

Ngoén ngit C cho phép ngudi thiét ké hé thdng viét chuong trinh twong dong
nhiéu hon véi suy nghi ctia con ngudi so véi chuong trinh viét bang hop ngit. Nguoi
thiét ké hé thong c6 thé danh nhiéu thoi gian hon vao viéc thiét ké giai thuat cia hé
thong thay vi phai tip trung vao viéc thuc hién riéng ré timg giai thuat. Piéu ndy 1am
giam mot cach dang ké thoi gian phat trién hé thong va giam thoi gin g& réi vi chuong
trinh s& dé& hiéu hon.

Bang cach st dung ngon ngir C ngudi lap trinh khong nhat thiét phai that am
tuong cu tric vi diéu khién didu nay gitp ngudi 1ap trinh tap trung dau tu nhiéu thoi
gian vao ¥ tuong va giai thuat. Ngoai ra thi chuong trinh viét bang ngén ngit C s& dé
dang st dung lai v&i cac hé thong khac so v6i chuong trinh viét bang hop ngir.

Mot trong nhitng phan mém hd trg bién dich C cho ho 8051 1a Keil C. Pay la
trinh bién dich C cho ho 8051 phd bién nhat hién nay.

7.2. HUONG DAN CAI PAT PHAN MEM KEIL C51 VERSION 8.18
Buéc I: Click vao file c51v818.exe trong CD di kém hodc trong Folder chtra phan
mém cai dat Keil C51, cira s giao dién Setup Keil C51 (hinh 7-1) xuat hién.

|7
Welcome to Keil p¥ision3 Dz KE I E

Release 3/2009 An ARME Company

This SETUP program inztalls:
Keil C51 Yersion 8.18

Thizs SETUP program may be used to update a previous product installation.
However, vou should make a backup copy before proceeding,

It iz recommended that you exit all Windows programs before continuing with SETUP.

Fallows the instructions to complete the product installation.

Mewt > | Cancel I

Hinh 7-1
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Buée 2: Chon Next, ctra sd hinh 7-2 s& xudt hién

Licenge Agreement Dz KE I E

Fleaze read the following licenze agreement carefully An ARM® Company

To continue with SETUP, you must accept the terms of the License Agreement. To accept the
agreement, click the check box below.

End-User License Agreement for ARM Keil Software
Development Tools

THIS EMD USER LICEMCE AGREEMENT ("LICENCE™) IS A LEGAL AGREEMENT
BETWEEM vOU (EITHER & SINGLE INDIVIDUAL, OR SINGLE LEGAL ENTITY) AND
|ARM LIMITED ("ARM") FOR THE USE OF THE SOFTWARE ACCOMPANTING THIS
LICEMCE. ARM IS OMLY WILLING TO LICEMSE THE SOFTWARE TO YOU ON
|CONDITION THAT vOU ACCEPT ALL OF THE TERMS IN THIS LICENCE, BY(

SLTEWTMG *T AGDEEY A0 BY TRSTALLTRIS @D ATHEDWTSE 1ISTRS AD ~oDye e D]

¥ | agree to all the terms of the preceding License Agreement

<« Back Mext > Cancel

Hinh 7-2
Buéc 3: Click vao | agree to all the items of the preceding License Agreement, sau

Folder Selection Dz KE I E

Select the folder where SETUR will install files. An ARME Company
SETUP will install pvizion3 in the following folder

To install to this folder, press 'Mext’. To install to a different folder, press 'Browse' and select another
folder.

Destination Folder

|kl Browse

<< Back | Next > | Cancel

Hinh 7-3
Buwéc 4: Nén dé mdc dinh va chon Next. Ctra s6 hinh 7-4 xuat hién dé dién thong tin
ca nhan. Nguoi cai dat phai dién ddy du cac thong tin c4 nhan nhu vi du trong hinh 7-4

|

Customer Information Dz KE I E

Please enter your information. An ARME Company

Flease enter your name, the name of the company for whaom you work, and your E-mail address.

First Mame: [Wuong

Last Mame: |Dao Nhan

Compaty Marne: | D

E-mail: Ivuongdaonhan@gmail.con’]

<« Back | Mest »» | Cancel

Hinh 7-4
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Buée 5: Chon Next dé bat dau cai dat. Qua trinh cai dat hién thi trén ctra s6 hinh 7-5

etiap Keil Co1 Version 6. 18

Setup Status > KE I E

An ARME Company

pision Setup is performing the requested operations.

Install Files ...

Installing project.lbk.

<< Back | le Cancel

Hinh 7-5
Buwéc 6: Khi cai dat xong, man hinh sau xuat hién va nhan Finish dé hoan tat qua trinh

cai dat.

s ey ;«-.:--- '

Keil p¥ision3 Setup completed > KE I I ™

An ARME Company

pision Setup has performed all requested operations successfully.

W Show Release Motes.
v Fetain curent phision configuration.

v &dd example projects to the recently used project list.

| Finizh I Cancel

Hinh 7-6
Sau khi cai dat xong thi s& ¢6 trang web gidi thiéu vé phién ban nay ciia Keil C xuat
hién dé nguoi dung tim hiéu thong tin vé phién ban.

7.3. HUONG DAN SU DUNG PHAN MEM KEIL C51

7.3.1. Tao project méi m
Buwéc 1: Chay chuong trinh Keil C bang cach double click vao biéu tuong  eiusens
trén man hinh hoac vao Start\ Programs\Keil uVision3. Man hinh lam viéc cua Keil C

(hinh 7-7) xuét hién
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M en™ [Wision3

Fil= Edit %iew Project Debug Flash Peripherals Tools SWCS  window Help

- @@ Q -

&ITarget1 j =

M
~ N <N

‘J IR

7
=

c

H

3 -
g: -4; 4 [ *[* T Build f Command } Find in Files f "._‘_i__] r
D | Simuation 2|

Hinh 7-7

Buwiéc 2: Vio Project\ New uVision Project cira s6 Creat New Project xuat hlen

‘Create New Prolect

Save in: Ij by Computer

x| o Ed-
% My Recent D ocuments

&

1
Dezktop
by O t
My Recent IB # Uacuments
Documents :{ by Computer
— e Local Disk [C:)
@ cee HONG H (D]

L B05E1_WOLS [E:]
= Audio CD ()
— =) Shared Documents
’—--) [ My Documents

A \a tdy Metwork Places
by Documents 55 mhac quoc te

Desktop

) i

ke Computer

bl Network
Places

File hare: ILED

_j Save I
!F'miec:t Files [* uwz] ;! Cancel I
|
Hinh 7-8

Save as ype:

Buéc 3: Go tén Project trong muc File name, chon Folder dé luu Project trong muyc

Save in va click vao nut Save (Hinh 7-8). Cira s6 Select Device for Target xuét hién
dé chon vi diéu khién (Hinh 7-9).

Chii y: Nén tao mot Folder cung tén v6i Project va luu Project vao dé dé dé
quan 1y boi di kém Project ¢6 nhiéu File dugc tao ra.
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[Select Device for Target "Target 1"

cPU |

Wendor  Atmel
Device:  ATEB3CE1 I Use Extended Linker [L>451] instead of EL51
Toolset:  CH1 I™ Use Extended Assembler (£351) instead of 451

Data baze Dezcription:

ATEFFEEWD [:] 8051 -baszed Fullly Static 24kHz CMOS contraller with 32 1/0 Lines.
Arescie el bt ol el
ATB3C105TY @l B DrchpRan &
ATEIC2051 —-

AT89C4051

iy Ch1

ATHICEI1E

ATEICHE130

ATEICHT 304

ATEICET

ATEICHT 314
ATHICHETE2
ATBICHEIACS &J

SEAEIENERE RN EDERER ENENERED

| ok I | Cancel I
Hinh 7-9

Buworc 4: Chon dung tén linh kién can lap trinh. Vi du lap trinh cho AT89C51 chon
AtmelAT89C51 va click nat OK.(Hinh 7-9). Ctra s6 giao dién hinh 7-10 xuét hién

\ ? ) Copy Standard 8051 Startup Code to Project Folder and Add File to Praoject ?

Mo i

Hinh 7-10

Buérc 5: Click nut OK (hinh 7-10) man hinh Keil C c6 giao dién nhu hinh 7-11

File Edit Yiew Project Debug Flash Peripherals Tools SYCS “Window Help

4 Yuooe | EE EE g, ':j’_n_ ,, ¥ Eiti -
=@ O gy B
Sl ) ,Q'{'ITargeﬂ LI &= =
| Project Woarkspace - x|

#-4] Target1

BlEa%n|® |

%

il
3

C

H

Zl =
ST T s Build 4 Command 3 Findin Files [ [« i 4

| |Simulation

Hinh 7-11

|
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Buiéc 6: Tao file ngudn bang cach vao File\ New cira sé Text xuét hién (Hinh 7-12)
D T Avisiond

File Edit Y“iew Project Debug Flash Peripherals Tools SWCS window  Help

acB@ BB o =E 6%k G -l
BB e X5 g’c}iTargeH
F‘_rcu]ect'-.-'-.-'curkspace - x|
."75 E .Target 1 .
[+ Source Group 1
f#include<stdio. h>
shit RS = P1%0:;
ghit RW = P1*1:
ghit EN = P1*Z;
Hinh 7-12

Buwéc 7: Soan thao chuong trinh trong khung Text sau d6 vao File/ Save dé luu tén file
trong muc File Name ¢ dinh dang du6i .c (Hinh 7-13). File nay nén luu trong cung
Folder véi Project

Savein |() LCD ~| @& EB ok E-

My Recent
Documents

il

Desktop

\&

tp Documents

«

b Computer

@

My Metwork.  File name: led.of - Save
Places I J \—]
Save as bype: ],-’.\II Files [*.7) _:] Cancel
|
Hinh 7-13

Buéc 8: Right Click vao Source Group 1 trong cira sd Project Workspace, giao dién
hinh 7-14 xuat hi¢n
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Project Workspace - x|
| =-%-9 Target 1

T

RS e o | B

Options for Group 'Source Group 1'

J| Build target

New Group

I Add Files to Group "Source Group 1° [ I
& Manage Components

Remove Group 'Source Group 1' and its Files

Include Dependencies

Hinh 7-14

Buwoc 9: Click vao Add File to Group 'Source Group’ giao di¢n hinh 7-15 xuét hién.
EHH"F*%’[EHE Group ‘Source Group 1 (e alr 1
Loak i |::'.‘ LCD LJ o £ EF-

File name: |I.:|:|,|:
Files of type: |I: Source file [*.c) L] Llese J

Hinh 7-15
Buwéc 10: Chon ding File ngudn di soan thao va click vao nut Add sau dé click vao
niit Close dé két thuc.

7.3.2. Thiét 1ap cAu hinh tao File hex
Buwdc 1: Vao menu Project chon Option for Target ‘Target 1’ (hinh 7-16)
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BE\IE Edit  Wiew Ernjecthgehug Flash Peripherals Tools SWCS indow  Help

= Mew Lision Project... é @ E

Mews Project Workspace...

O

Imnport piision1 Project. ..

Project Workspace Cpen Praject...
= ﬁ Target 1
=5 Source G
STAl
led.c

Close Project

Manage 3

Select Device For Target 'Target 1'

t Options For Target 'TargeT'\

Clean target

) Buld target

Rebuild all target Files

1DALCD. 2

2 G:\Gido trinh 8051 MhEYLCD3cd3, Uvz
3 Ciifceill C5 1 ExamplesiMeasureiMeasure, W2
4 Ciieill C5 1 ExamplesiHeloiHello, vz

5 Cikeill 5 1R bxcTiny Z\Examples)| Traffic| Traffic. vz

£ Qﬂl | 6 kel C5 1 ExamplesiBlinky\Blinky Uv2

7 CikeilCS 1 ExamplestCSamplet\CSample. LY2

® |

& Ei\Gido trinh 051 NhEniLCD codellod, uvz
9 C:YProgram FilesiLabeenter Electronics\Proteus 7 ProfessionallSAMPLES1WSM For S0513C51 CalculatoriCALC Uvz

10 C:\Program Files\Labcenter Electronics|\Proteus 7 Professional\SAMPLESYWSM For S0514C51 Calculator\CALC vz

ul LN A LY e—— m— - )

Output Winda

Sek Project options \Simulation Li244 il

Hinh 7-16

UM

Budc 2: Chon thé Target va dién gid tri thach anh st dung vao 6 Xtal (Hinh 7-17)

i ptions for 1

Device Target | Output | Listing | User | C51 | 451 | BLST Locate | BLST Misc | Debug | Utilties |
Atmel ATSICHT

Idze On-chip ROM [0x0-0<FFF)

temany Model: ISmaII: wariables in D5

Code Romn Size: |Large: B4F. program

Lol

Operating system: { Maone

 Off-chip Code memary 1 Off-chip ¥data memory
Start: Size: Start:
Eprom Ram
Eprani Rarm
Eprom I— | Ram ’7
I Code Banking Start: End:

™ ‘far' mermery by
Banks |- Bark frea: | [ I— [ Saveaddisss

Sizen

ar. | | Cancel | | Defaults

T
o
b=

Hinh 7-17
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Device | Targst Output | Listing | User | C51 | 451 | BLS1 Locate | ELS1 Misc | Debua | Utiities

Select Folder for Objects. .. | Mame of Executable: iLED

* Create Executable: MLCD

Iv Dehug nformation ¥ Browse Infarmation
[v Create HEX File HE Format: HE=-80

7 Create Librang: SLCD.LIB I Create Batch File

Ok, I Cancel | Detaults Help

Hinh 7-18
Buéc 4: Bién dich va tao File hex bang cach chon Project/ Build target. Cac thong
bao vé qua trinh bién dich s& hién thi trong cira so6 Output Window & phia dudi man
hinh lam viéc.

7.4. MAU CHUONG TRINH VIET TREN KEIL C51
Thong thuong khi viét chuong trinh C cho vi diéu khién phai theo khuén mau nhu sau:
// Khai bao cac thu vién
#include <reg5l1.h>
#include <stdio.h>
// Khai béo cac bién s, hé“tng sb, cAu triic, macro, chuong trinh con.
int x, i, k;
array[10];
sbit ledl = P170;
#define on =1
#define off = 0
// Céc chuong trinh con
void sub (int i)
{
N&6i dung chuong trinh con

}
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// Chuong trinh chinh

void main ()

{

N6i dung chuong trinh chinh

}
//Chuong trinh phuc vu ngat

void ngat0 (void) intrerrupt 0

{

N6i dung chuong trinh phuc vy ngdt

}

Tuy theo yéu cau dit ra ma chuong trinh c¢6 thé thiéu mot vai phan & trén nhung
bat budc phai c6 chuong trinh chinh (ham main).

7.5. CAC KIEN THU'C CO BAN VE C

Trinh dich Keil C hd trg cac 1énh trong C chuan. Sau ddy s& nhic lai mot sb
kién thirc co ban vé ngdn ngir 1ap trinh C, cac kién thirc nay duoc str dung nhiéu trong
qua trinh lap trinh cho vi diéu khién.

7.5.1. Céc kiéu dir liéu

2 Dung lugng ¢ er .
Kiéu e Pham vi gia tri
(don vi 1a bit)
bit 1 Oval
char 8 -128 toi 127
unsigned char 8 0 toi 255
signed char 8 -128 téi 127
int 16 -32.768 toi 32.767
unsigned int 16 0 t61 65.535
signed int 16 Giong nhu kiéu int
short int 8 -128 toi 127
unsigned short int 8 0 toi 255
signed short int 8 Giong nhu kiéu short int
long int 32 -2.177.783.678 t61 2.177.783.677
signed long int 32 Giong nhu kiéu long int
unsigned long int 32 0 t61 7.297.967.295
float 32 6 con s thap phan
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7.5.2. Cac toan ti trén bit

Toan tw

Mo ta

&

MOi vi tri cua bit tra vé két qua 1a 1 néu bit tai vi tri twong ¢ng cua hai
todn hang déu la 1.

MOi vi tri cua bit tra vé két qua 1a 1 néu bit tai vi tri twong ¢ng cua mot
trong hai toan hang 1a 1.

Pao nguoc gia tri cac bit cua toan hang (1 thanh 0 va nguoc lai).

MOi vi tri cua bit tra vé két qua 1a 1 néu bit tai vi tri twong ng cua mot

N trong hai toan hang la 1 chtr khong phai ca hai cung la 1.
<< Phép dich trai nhi phan
>> Phép dich phai nhi phan

7.5.3.Céc toan tir s6 hoc

Céc toan tir mot Chirc nang Cac toan twr Chirc nang
ngoi hai ngoi
Lay doi so + Cong

++ Tang mot gia tri - Trur

-- Giam mot gia tri * Nhan
% Chia lay phan du
/ Chia lay phan nguyén
A Lay s6 mil

7.5.4. Cac toan tir logic

Toan tw

Y nghia

&&

AND: tra vé két qua 1a ding khi ca 2 toan hang déu diing

OR: tra vé két qua 1a ding khi chi can mot trong hai toan hang diing

NOT: Chuyén dbi gi tri ctia toan hang duy nhat tir ding thanh sai va

nguoc lai.
7.5.5. Cac toan tir quan h¢
Toan tir Y nghia
> Lén hon
>= Lén hon hoac bang
< Nhé hon
<= Nho hon hoic bang
== Bang
1= Khong bang
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7.5.6. Cu triic diéu khién, ré nhanh
a. Cdu triic while

while (biéu thutc diéu kién)

{

Cac cau lénh;

}
Néu biéu thirc diéu kién ding(gia tri khac 0), chuwong trinh s& thyc hién cac ciu 1énh
bén trong vong lap while

b. Céu triic do ... while

C1 phap tong quat cia vong lap do ... while nhu sau:
do
{
cédu_ lénh;
}

while (diéu kién);

Ciap dau ngodc {} 14 khong can thiét khi chi c6 mot cau 1énh hién dién trong
vong lap, nhung viéc sir dung dau ngodc {} 1a mot thoi quen tét. Vong lap do ... while
lap dén khi diéu_kién mang gia tri sai (0). Trong vong lip do ... while, cdu_Il¢nh
(khéi cac cau 1énh) s& dugc thyc thi trude, va sau d6 diéu_kién duoc kiém tra. Néu
diéu kién 1a didng, chuong trinh s& quay lai thuc hién 1énh do. Néu diéu kién 1a sai,
chuong trinh chuyén dén thyc hién 1énh nam sau vong lap.

c. Cau tric for

for (biéu thiic 1; biéu thuc 2; biéu thuc 3)

{

Cac cau lénh;

}
Biéu thirc 1 13 khoi tao gia tri cho bién diéu khién bang mot 1énh gan trude khi thye
hién vong 1ap, 1énh nay chi thuc hién mét lan
Biéu thirc 2 14 mot biéu thic quan h¢, xac dinh diéu kién thoat cho vong lap.
Biéu thirc 3 xac dinh bién diéu khién s& bi thay d6i nhu thé nao sau mdi lan vong lap
duoc lap lai (thudng 1a ting hodc giam gia tri clia bién diéu khién).

Qua trinh thuc hién nhu sau: thuc hién biéu thtc 1 (chi mot lan déu), kiém tra
biéu thirc 2, thuc hién cac ciu 1énh trong than vong lip, thuc hién biéu thirc 3.
Vong lap for s€ tiép tuc dugc thuc hién chirng nao ma biéu thirc diéu kién con ding.
Khi biéu thirc diéu kién 13 sai chuong trinh s& thoat ra khoi vong lap for.
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d. Céu tric if, if ... else
if (biéu thuc diéu kién)
{

Cac céu 1lénh 1;

Cac cau 1lénh 2;
}
Néu biéu thire diéu kién dang thi chuong trinh thuc hi¢n cac cau 1énh 1, néu
khong thi chuong trinh s€ thuc hién cac cau Iénh 2.

e. Cdu lénh switch

Cau 1énh switch cho phép ta dua ra quyét dinh c6 nhiéu cach lua chon, n6 kiém
tra gid tri cia mot biéu thirc trén mot danh sach cac héng s6 nguyén hodc ki tu. Khi né
tim thay mot gia tri trong danh sach tring véi gia tri ctia biéu thirc diéu kién, cc cau
1énh gin véi gid tri d6 s& duoc thyc hién. Ch phép tong quat cta 1énh switch nhu sau:

switch (biéu thuc)

{ case hdng 1:
chudi cau lénhl;
break;

case hdng 2:
chudi cadu lénh2;
break;

case hang 3:
chudi cadu lénh3;
break;

default:
chudi cau lénh4;

}

O do, switch, case va default 1a cac tir khod, chudi_cau_1énh c6 thé 13 1énh don
hodc 1énh ghép va khong can dit trong cip diu ngodc. Biéu thirc theo sau tir khoa
switch phai dugc dat trong dau ngodc (), va toan bo phan than cia 1énh switch phai
dugc dit trong cip ngodc nhon { }. Kiéu dit liéu két qua cua biéu_thtc va kiéu dit lidu
ctia cac hang theo sau tir khoa case phai dong nhat. Cha ¥ hang sb sau case chi c6 thé
1a mot hang s6 nguyén hoic hang ky tw. N6 ciing c6 thé 1a cac hing biéu thirc —
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nhirng biéu thirc khong chira bat ky mot bién nao. Tat ca cac gia tri cia case phai khac
nhau.

Trong cdu 1énh switch, biéu thic dugc xac dinh gid tri, gia tri cua né duoc so
sanh v6i timg gia tri gdn v6i timg case theo th ty da chi ra. Néu mot gia tri trong mot
case trung voi gia tri ciia biéu thuc, cac 1énh ga"m vO1 case do s€ duogc thuc hién. Lénh
break cho phép thoat ra khoi switch. Néu khong dung 1énh break, cac cau 1énh gin
vo1 case bén dudi s€ duge thyc hién khong ké gia tri cia nod co trung véi gia tri cua
biéu thirc diéu kién hay khong. Chuong trinh ct tiép tuc thuc hién nhu vay cho dén khi
gip mot 1énh break. Chinh vi thé, 1énh break dugc coi 1 1énh quan trong nhét khi
dung switch.

Céc cau 1énh gin véi default s& duoc thuc hién néu khong co case nao thoa mén.
Lénh default 1a tiy chon. Néu khong c6 1énh default va khong c6 case nao théa mén,
khong c6 hanh dong nao duoc thuc hién. Co thé thay d6i thir tu cua case va default.

7.6. CAC HAM THU VIEN TRINH DICH KEIL C51 HO TRQ

7.6.1. Ham ngz'lt
Ham ngat 14 cac ham dugc dung voi hoat dong ngat cia vi dleu khién, nghia 1a
cac ham nay s& duoc bd dém chuong trinh PC tro téi khi xay ra ngit.
Céch khai bao :
void [tén ham ng&t] (void) interrupt [sd hiéu ngdt]

Tuong tng véi 6 ngudn ngit trong 8052 thi ¢6 cac ham ngit sau:

void ext0 (woid) interrupt 0 //ngdt ngoai 0
ééc cadu 1énh;
void }timerO (void) interrupt 1 //ngdt timerO
ééc cadu 1énh;
void thl (void) interrupt 2 //ngdt ngoai 1
ééc cadu 1lénh;
void }timerl (void) interrupt 3 //ngdt timerl
ééc cdu lénh;
void}serialport (void) interrupt 4 /*ngdt cdng ndi
tiép */
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{
Cac cau lénh;
}
void timer2 (void) interrupt 5 //ngdt timer2
{
Cadc cau 1énh;

}

Chu y:
- timer0,ext0... 1a cac tén do nguoi 1ap trinh dat cho cac ham trén, co thé thay
d01nhung0 1,2, 3,4, 5lasolnalngMihlkhongthethay d6i
- P6i v6i 8051 khong c6 ham ngit 5, con cac ham ngit khac gidng nhu 8052

Vi du chuong trinh c¢6 dung ngat

#include<regb52.h>

sbit xung = P170;

void timerl (wvoid ) interrupt 3 // ngdt timerl sé
hiéu ngdt 1a 3

{

xung =~xung ; // Pao bit tao xung

}

void main ()

{

IE=0xFF;

TMOD=0x20; //Timerl ché d6 8bit tu dbébng nap lai
TH1 = TL1 = -100; // giad tri nap lai

TR1 = 1;

while(1); //khdéng lam gl ca
}

7.6.2. Cac ham thao tac véi b0 nhé dém
a, Ham memccpy

Cu phap:
#include <string.h>
void *memccpy (void *dest, // buffer dich
void *scr, //buffer ngudn
char ¢, //ky tu danh diu viéc két thuc copy
int len ); // sb byte 1é6n nhdt duoc coppy
Chirc nang: copy cac bytes tr bo dém nay téi bo dém khac
Vidu:

#include <string.h>
#include <stdio.h> /* for printf */
void tst memccpy (void)

{
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char srcl [100] = "Copy this string to dstl";
char dstl [100];

void *c;

c = memccpy (dstl, srcl, 'g', sizeof (dstl));

if (¢ == NULL)

printf ("'g' was not found in the src buffer\n");
else

printf ("characters copied up to 'g'\n");

}

b, Hom memchr

Cu phap:
void “*memchr (void *buf, // buffer
char c, // byte can tim
int len ; // sb byte 16n nhit sé& tim

)
Chikc nang: tim ky tu ¢ trong s6 len byte dau tién ciia bo dém buf
Vi du:
#include <string.h>
#include <stdio.h> /* for printf */
void tst memchr (void)

{

static char srcl [100] = "Search this string from the
start";
void *c;
c = memchr (srcl, 'g', sizeof (srcl));
if (¢ == NULL)
printf ("'g' was not found in the buffer\n");
else

printf ("found 'g' in the buffer\n");
t

c, Ham mmcmp
Cu phap:
#include <string.h>
char memcmp (void *bufferl ,// buffer tht nhit

void *buffer?2, //buffer tht hai
int len );
Chirc nang: . .
So sanh 2 by dém len byte dau va tra vé gia tri nhu sau :
Gia tri tra vé Y nghia

<0 bufferl<buffer2
=0 bufferl=buffer2
>0 buffer1>buffer2
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Vidu :
#include <string.h>
#include <stdio.h>
void tst memcmp ( wvoid )

{

static char hexcharsl|[] "0123456789ABCDEEF";

static char hexchars2[] = "012345678%abcdef";
char i;

i = memcmp (hexchars ,hecchars2, 16);

if (1i<0)

printf ("hexchars < hexchars 2\n");
else if (i>0)

printf ("hexchars > hexchars 2\n");
else

printf ("hexcahars = hexchar2");

}

d, Ham memcpy

Cu phap:
#include <string.h>
void *memcpy (void *dest, // buffer dich
void *src, // buffer ngudn
int len ); // sb byte copy

)
Chirc nang:
Copy len byte tir src to1 dest .
Vi du:
#include <string.h>
#include <stdio.h> /* for printf */
void tst memchr (void)
{
static char srcl [100] = "Search this string from
the start";
void *c;
c = memchr (srcl, 'g', sizeof (srcl)):;
if (¢ == NULL)
printf ("'g' was not found in the buffer\n");
else
printf ("found 'g' in the buffer\n");

}

e, Ham memmove
Cu phap:
#include <string.h>
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void *memcpy (void *dest, //buffer dich
void *src, //buffer ngudn
int len ); //sb byte dugc di chuyén
)

Chire ning:Di chuyén len byte tir src t6i dest.

Vidu :
#include <string.h>
#include <stdio.h>
void tst memcpy (wvoid)
{
Static char buf [100] = "this is line 1"
"this is line 1";
"this is line 2";
"this is line 3";
printf ("buf befor = %S\n",buf);
memmove (&buf [0], &buf [16], 32);
printf ("buf after = %S\n", buf);
}

f Ham memset

Cu phap:
#include <string.h>
void *memset (void * Dbuf,
char c,

int len);
Chire nang: Thay len byte dau tién trong buf bai ky tu c.
Vidu :

#include <string.h>

#include <stdio.h>

void tst memset (void)

{

char buf [10];

memset (buf, '"\0', sizeof (buf));

}

7.6.3. Cac ham dinh b§ nh¢
a, Ham calloc
Cu phap:
#include <stdio.h>
void *calloc (unsigned int num , //sb phdn ti cua mang
unsigned int len); // chiéu dai cua mang
Chirc nang:
Cép phat bo nhé cho num mang, mdi mang gom len phan tir bat dau tir phan tir 0.
Vidu :
#include <stdio.h>
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#include<string.h>
void tst calloc (void)

{
int xdata *p; /* trd téi madng gém 100 phédn tu */

p = calloc (100,sizeof (int));

if (p==null)

printf ("error allocating array\n");

else

printf ("array adrress is %p\n", (void * ) p);

}

b, Ham malloc
Cu phap:
#include <stdlib.h>
void *malloc (unsigned int size);
Mo ta:
Dinh phan mot khéi nhd c6 kich thudc size byte trong khong gian nhé . Gia tri tra vé
cua ham la gia tri ctia con tré néu nhu bd nhé con du kich thude danh cho khédi nhé
yéu cau, nguoc lai gia tri tra vé s 1a 0.
Vidu :
#include <stdio.h>
#include<string.h>
void tst malloc (void)
{
unsigned char xdata *d;
p = malloc (1000);
if (p==null)
printf (" khong co bo nho \n ");
else
printf (" khoi nho da duoc dinh phan\n ");

}

¢, Ham realloc

Cu phap:
#include <stdio.h>
void *realloc (void xdata *p, //block can thay dbi
unsigned int size); //kich thudéc mbéi cua block
Mo ta :

Thay doi kich thudc ciia khdi nhé . Bién con tré p s& tro toi khéi nhé can thay doi,
bién size s& 14 kich thuéc méi ctia khéi nhé .
Vidu :

#include <stdio.h>

#include<string.h>

void tst realloc (wvoid)

{
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void xdata *p;
void xdata *new p;
p = malloc (100) ;
if (p !'=null)
{
new p = realloc (p,200);
if (new p!= null) p = new p;
else printf (reallocation failed\n);
}
}

d, Ham getkey

Cu phap:
#include<stdio.h>
char getkey (void);

Mo ta :
Cho nhan mét ky tu dugc giri dén tir port ndi tiép .
Vidu :
do
{
x=_getkey () ;
}
while (x!= 0x41); // chd nhdn ky tu A

e, Ham printf

Cu phap:

#include<stdio.h>

int printf (const char *fmtstr /* dinh dang chudi
ky tu*/

[, arguments]..); // Céac bién
Mo ta :

Dinh dang chudi ky tu va ghi (xuét) ra ddi teong duoc chi dinh trong thu tuc putchar
Vidu :

#include <stdio.h>

char putchar (char c)

if (¢ ! ='\n")
{
linel () ;
DATA = ¢ ;
~nop_();
_nop_ ()7
1

if(c =="\n")
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void main (wvoid)

{

char a;

int b;

long c;

unsigned char x;

unsigned int y;

unsigned long z;

float f,g;

char buf [] ="test string";

char *p =buf;

a=1;

b=12365;

c=0xT7fffffff;

X=a;

y=54321;

z=0x4A6F6E00;

£=10.0;

g=22.95;

printf ("char %bd int %d long %1d\n",a,b,c);
printf ("uchar %bu unit %u ulong %lu\n",x,vy,z);
printf ("xchar %$bx xint %x xlong %1x\n",x,vy,z);

(
(
printf ("string %$s 1s at adrress % p\n",buf,p);
printf ("$f !'= $g\n",f ,9);
printf ("$f * != %*g\n",8,f,8,9);
while (1) ;

f, Ham putchar

Cu phap:
#include <stdio.h>
char putchar (char c);

Mo ta :

Truyén ky tu ¢ qua port ndi tiép

Vidu :
#include<stdio.h>

void tst putchar wvoid()
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{

unsigned char i;

for (i=0x20;i<0x7£f;i++)
putchar (1) ;

}

7.7. MOT SO BAI TAP UNG DUNG VIET TREN TRINH BIEN DICH KEIL C51
7.7.1. Diéu khién LED don

Dé diéu khién LED don tao ra cac hiéu tng thi phai git trang thai cia LED mot
thoi gian trong dbi dai (it nhat 0.3s) vi vdy phai ¢ cac khoang thoi gian tré dé duy tri
trang thai LED. Cac bit vao ra ctia vi diéu khién chi cung cap dong nhé nén do sang
cac LED khong cao nén thuc té diéu khién LED don can c6 transistor dé ting dong
qua LED. Khi lap trinh phai cdn ctr phan cing xem LED sang khi xung & chan diéu
khién & mirc cao hay thap. Sau day l1a mot sé vi du diéu khién LED don tao céc hiéu
ung don gian.

Vi du 1: Diéu khién led tir LED1 dén LEDS trong so do hinh 7-19 nhap nhay lién tuc
voi chu ky 1s
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Hinh 7-19
#include <REGX51.H>
// Ham tao tré
void delay(unsigned int time)
{
while (time--)
{
int k = 100;
while (k--);
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// Chuong trinh chinh
void main ()

{

while (1) // Vong ladp vd tén

{
P1=0x00; // T&t tlt ca céc LED
delay (500) ; // Tré& 0.5s
P1=0xFF; // Sa&ng tlt ca céc LED

delay (500); // Tré& 0.5s

Chuong trinh trén c6 thé viét ngan gon hon, trong vong lip while(1) chi can
khéi 1¢nh sau
{
Pl= ~P1;
Delay (500);
}

Vi dy 2: Piéu khién mot LED sang chay tir LED1 dén LEDS trong so d6 hinh 7-19 véi

chu ky 4s mgt vong.

#include <REGX51.H>
#include <INTRINS.H>
void delay(unsigned int time)
{
while (time--)
{
int k = 100;
while (k--);

}

void main ()
{ P1=0x01;
while (1)
{
delay (500);
Pl= crol (P1,1); // Xoay Pl sang trai 1 bit
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Vi dy 3: Diéu khién LED sang dan tir LED1 dén LEDS trong so dd hinh 7-19 véi chu
ky 4s mot vong.
#include <REGX51.H>
void delay (unsigned int time)
{
while (time--)
{
int k = 100;
while (k—-) ;

}

void main ()

{
while (1)

{
Pl= crol (P1,1);
P1=51|Ox61;
delay (500);
if (P1==0xFF)
{
P1=0x00;
delay (500);
}
}
}
7.7.2. Giao tiép véi LED 7 thanh
Giao tiép gitta vi diéu khién va LED 7 thanh thuong s dung trong cdc ung
dung hién thi s6 nhu bo dém, dong ho thdi gian ... Vi diéu khién két ndi voi LED 7
thanh thuong str dung cac phuong phap hién thi sau:
Diéu khién truc tiép tirng thanh
Quét tirng sd
Dung mach chét
Dung thanh ghi dich
Phuong phéap diéu khién truc tiép ting thanh tén cong giao tiép nén chi dung
trong trudng hop hién thi trén 1 LED 7 thanh, phuong phap dung thanh ghi dich phu
hop véi cac vi diéu khién co chuan giao tiép SPL D6i v6i ho 8051 thi nén dung

phuong phap quét hodc ding mach chdt.
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a, Phuwong phap quét

Déi voi cac ung dung tir 4 sd tré xudng thi thuong ding phwong phap quét vi
vira tiét kiém cong va cac ngoai vi khdc ma van dam bao do sang. Nguyén 1y quét
LED 7 thanh nhu sau: Mudn diéu khién n LED 7 doan thi dung n duong day cung cip
ngudn va 8 duong day dir liéu chung cho tit ca cac LED. Tai mdi thoi diém chi cho
hién thi mot sd (Cap ngudn cho LED tuong tng) va dua dir liéu twong tng cua LED
d6 1én 8 duong day dir liéu. Cac s6 lan luot dugc hién thi v6i tan s trén 10 1an mdi
gidy, do hién twong luu anh trén vong mac nén c6 cam giac cac LED hién thi lién tuc.
Sau déy 1a cac vi du lap trinh hién thi LED 7 thanh bing phuong phap quét.

Vi dul: Hién thi mot s c6 4 chit s6 bat ky chtra trong bién x ra 4 LED 7 thanh
nhu trong hinh 7-20 (Trong thuc té thi dong dién qua mdi LED 7 thanh dugc diéu
khién qua 1 transistor dé dii dong cip cho LED).

#include <REGX51.H>

#include <stdio.h>

#include <math.h>

// Khai bdo mdng md cac sbé tx 0-9 hién thi trén LED 7 thanh
unsigned char mang[10]={0xC0, OxF9, OxA4, 0xBO, 0x99, 0x92,
0x82, OxF8, 0x80, 0x90};

unsigned int donvi, chuc, tram, ngin, x;
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Hinh 7-20

// Ham tao tré dung TimerO
void delay (void)

{

TMOD=0x02;
THO=TLO=-100;
TRO=1;

while (!TFO);
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TF0=0;
TRO0=0;

void main (void)

x=55*23; // Gid tri cua x theo phép tinh
ngin=x/1000; // Tinh s& hang ngin
tram=(x%1000) /100; // Tinh sé hang trim

chuc=((x%1000)%100) /10; // Tinh sb hang chuc
donvi=((x%1000)%100)%10;// Tinh sb hang don vi
while (1)
{
P2=0x08; // Hién thi sb hang don vi
PO= mang[donvi];
delay ()’
P2=0x04; // Hién thi sb hang chuc
PO= mang[chuc];
delay();
P2=0x02; // Hién thi sb hang tram
PO= mang[tram];
delay();
P2=0x01; // Hién thi sb hang ngin
PO= mang[ngin];
delay () ;

Vi du 2: Dém s6 1an 4n nit va hién thi trén 2 LED 7 thanh theo mach dién hinh 7-21
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#include <REGX51.H>

#include <stdio.h>

#include <math.h>

unsigned char ma 1led7[10]={0xC0, OxF9, 0OxA4, 0xBO, 0x99, 0x92,
0x82, OxF8, 0x80, 0x90};

unsigned char donvi, chuc, x=0;

void delay (void)

{

TMOD=0x02;
THO=TLO0=-100;
TRO=1;

while (!TFO);
TF0=0;

TRO0=0;

void main (wvoid)

{ IE=0x84; //Cho phép ngdt ngoai 1
IT1=1; // Ng&t bdng sudn am
while (1)

{
chuc=x/10;
donvi=x%10;
P2=0x02;
PO=ma led7[donvi];
delay ()
P2=0x01;
PO=ma led7[chuc];
delay ()
if (x==100) x=0;

}
// Ham dém (mdi 1lan xay ra ngdt gid tri x tdng thém 1)
void ngat (void) interrupt 2

{

X++;

b, Phurong phdp ding mach chét
Déi voi cac ung dung str dung nhiéu LED 7 doan néu dung phuong phap quét
thi khong dam bao d6 sang cac LED do d6 nguoi ta thudng st dung cac mach chdt dé
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giao tiép voi LED 7 doan. Khi ding mach chét thi d6 sang LED khong phu thudc sd
luong LED.

Trong thyc té thuong dung vi mach 7418374 dé lam mach chét. Dé hién thi 1én
LED 7 doan thi cac LED c6 chung duong dit liu, dit liéu trén moi LED 7 doan dugc
lwru git nhd mach chét. Hién thi LED 7 doan nao thi dua dir liéu LED d6 1én duong dit
lidu sau d6 tac dong suwon duong 1én & chan clock 74LS374 dé chdt dir liéu, sau khi da
chét thi dir liéu trén LED khong bi anh huong boi dir liéu trén duong day dit liéu. Sau
day 1a vi du ting dung phuong phap chdt dé hién thi LED 7 doan.

Vi du: Piéu khién dén giao thong co6 hién thi dém 1ui thoi gian theo so dd mach
dién hinh 7-22 v6i thoi gian cho cac tuyén duong nhu sau:
Tuyén 1:

Tuyén 2:
Xanh 2(15s) Vang 2 (5s) Do 2 (25s)
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Hinh 7-22. Mach di¢n diéu khién dén giao thong
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#include <REGX51.H>

// Pinh nghia cac bit diéu khién cac dén

sbit x1=P170;

sbit v1=P1"1;

sbit d1=P1"2;

sbit x2=P1"3;

sbit v2=P1"4;

sbit d2=P1"5;

// Nap gié tri thoi gian sé&ng cua cac den

unsigned char t dol=20, t xanhl=20, t do2=25,
t xanh2=15, t vang=5;

// Khai bdo Macro diéu khién dén

#define dol {dl=x2=1; xl=vl=d2=v2=0;}
#define vang2 {dl=v2=1; x1l=v1=d2=x2=0;}
#define do2 {x1=d2=1; dl=vl=x2=v2=0;}

#define vangl ({vl=d2=1; xl=dl=x2=v2=0;}
// Tao ma LED 7 thanh dé hién thi
ma led[]={0xCO,0xF9,0xA4,0xB0,0x99,0x92,0x82,0xF8,0x80,0x90};
// Ham tao tré khoang thdi gian 1s
void delay ()
{
int 1i,73;
for (i=0;1i<500; i++)
for (j=0;3<300; 3++) ;
}
// Ham hién thi dém 1lui thoi gian
void hien thi (unsigned char tl, unsigned char t2)
{
while (t1>0&t2>0)

{
P2=ma led[t1/10];

P0=0x01; // Hién thi hang chuc cua tuyén 1
P2=ma led[t1%10];

P0=0x02; // Hién thi hang don vi cua tuyén 1
P2-ma_led[t2/10];

P0=0x04; // Hién thi hang chuc cua tuyén 2
P2=ma led[t2%10];

P0=0x08; // Hién thi hang don vi cua tuyén 2
delay();

tl--;

t2--;
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}

void main ()

{

PO=P1=0x00;

while (1)
{
dol;
hien thi(t dol, t xanh2);
vang?2;
hien thi(t vang, t vang);
do2;
hien thi(t xanhl,t do2);
vangl;
hien thi(t vang,t vang);

}

7.7.3. Giao tiép véi LED ma tran

// Pbén

// Pbén

// Pén

// Pén

do

do

do

do

va

va

va

va

xanh 2

vang 2

xanh 1

vang 1

sang

sang

sang

sang

LED ma tran thuong dugc st dung dé hién thi chudi 1y tu, cac hinh anh dong,

chay cac dong thong bao... Khi hién thi trén LED ma tran thi thong thudng st dung

phuong phap quét hang(hodc cot). Pau tién phai théng ké cac LED sang trén mdi hang

va tao ma tung hang, tai moi thoi di€ém chi c6 mot hang dugc cap dién va cac LED

sang trén hang d6 duoc diéu khién boi cdt c6 ma tuong ing nhap vao, thuc hién viéc

quét nhanh dé mat khong c6 cam giac cac hang sang roi rac thi trén LED ma tran s&
hién thi ky tu hodc hinh anh mong muén.

Khi can hién thi LED ma tran v&i sb dong s6 cOt 16n thi st dung thém céc mach

ghi dich.

Vi dy 1: Hién thi chit A trén LED ma tran 8x8 nhu trén hinh 7-23.
Khi mudn hién thi chit A nhu yéu cau trong hinh 7-23 thi qua trinh quét nhu sau

- Hang 1: Cot 4 va 5 sang

- Hang2:Co6t 3,4, 5, 6 sang
- Hang3: Cot 2, 3, 6, 7 sang
- Hang4: Cotl, 2, 7, 8 sang

- Hang 5 va hang 6: Tét ca cac cot sang
- Hang 7 va hang 8: Cot 1, 2, 7, 8 sang
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PO O/ADOD
PO 1/AD1 =28
PO Z/AD2 —ai
PO 2/AD3 —22
PO 4/AD4
PO S/ADS —=22
FOBIADS s
PO 7/ADT7 —22

P2.0/AB |2t
P2 /a9 =22
P2.2/A10

P2.3/A11
P2A/A12 |22
P2 5/A13 |25
P2 6ia1d |22l

P2 7/A15
P3 0RXD ;1?
P2 1TXD =
P3 2ANTD 2
P2 3NTT f—
P2 4/T0 Jg
PRSI
P3 6AVR f—
P32 7RD —H

Hinh 7-23
#include <REGX51.H>
#include <stdio.h>
// Ham tao tré
void delayl (void)
{

TMOD=0x02;
THO=TLO0=-200;
TRO=1;

while (!TFO);
TF0=0;

TR0=0;

}

unsigned char n;
// M& quét hang
unsigned char ma hang [8]= {0OxFE, OxFD, OxFB, OxF7, OxEF,
OxDF, OxBF, O0x7F};
// M& hién thi cot
unsigned char ma cot [8]= {0x18, 0x3C, 0Ox66, 0xC3, OxFF, OxFF,
0xC3, 0xC3};
void main ()
{
while (1)
for (n=0; n<=7; n++) // Thuc hién quét
{
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PO=ma hang[n];
P2=ma cot[n];
delayl () ;

Vi du 2: Hién thi chit A trén LED ma trin 8x8 nhu trén hinh 7-23 sau d6 chit A
chay tir phai qua trai
#include <REGX51.H>
#include <stdio.h>
#include <intrins.h>
void delayl ()
{

TMOD=0x02;
THO=TL0=-200;
TRO=1;

while (!TFO);
TF0=0;

TRO0=0;

}

// Tao ma quét hang

unsigned char ma hang [8]= {0xFE, OxFD, OxFB, OxF7, OxEF,
0xDF, OxBF, Ox7F};

// Tao md cdt

unsigned char ma cot [8]= {0x18, 0x3C, 0Ox66, 0xC3, OxFF, OxFF,
0xC3, 0xC3};

unsigned char k, m, n;

void main ()

{

while (1)
for (k=0; k<=8; k++)
for (m=0; m<=100; m++) // Quét 100 1lan

for (n=0; n<=7; n++)
{
PO=ma hang[n];
P2=ma cot[n];
P2=P2>>k; // Chay chit sang tréai
delayl () ;
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7.7.4. Giao tiép véi Text LCD 16x2

Thiét bi hién thi LCD (Liquid Crystal Display) duoc st dung trong rat nhiéu
cac ingdung cia VPK. LCD c6 rat nhiéu vu diém so voi cac dang hién thi khac: N6
c6 kha ning hién thi ki tu da dang, truc quan (chix, s6 va ki tw d6 hoa), dé dang dua
vao mach tmg dung theo nhiéu giao thirc giao tiép khac nhau, ton rat it tai nguyén hé
thdng va gia thanh ré ...

Text LCD 14 cac loai man hinh tinh thé 16ng nhé dung dé hién thi cac dong chir
hodc sb trong bang m3 ASCIL. Khong gidng cac loai LCD 16n, Text LCD duoc chia
san thanh ting 6 va tng v6i mdi 6 chi ¢ thé hién thi mot ky tw ASCIL Ciing vi 1y do
chi hién thi dugc ky tuy ASCII nén loai LCD nay dugc goi 1a Text LCD (dé phan biét
v6i Graphic LCD c¢6 thé hién thi hinh anh). Mdi 6 ctia Text LCD bao gdm cac “chim”
tinh thé long, viéc két hop “an” va “hién” cac cham nay s tao thanh mot ky tu can
hién thi. Trong cac Text LCD, cac mau ky tu duoc dinh nghia san. Kich thuéc cua
Text LCD duoc dinh nghia bang s6 ky tu ¢ thé hién thi trén 1 dong va tong s6 dong
ma LCD c6. Vi du LCD 16x2 1 loai ¢6 2 dong va mdi dong c6 thé hién thi tdi da 16
ky tuw. Mot s6 kich thuéc Text LCD thong thudng gom 16x1, 16x2, 16x4, 20x2,
20x4...

Trong pham vi gido trinh nay chi gidi thiéu loai giao tiép song song, cu thé 1a
LCD 16x2 diéu khién bai chip HD44780 cta hing Hitachi.

HD44780 13 bo diéu khién cho ciac Text LCD dang ma tran diém (dot-matrix),
chip nay c6 thé dugc dung cho cac LCD c6 1 hodc 2 dong hién thi. HD44780U c6 2
mode giao tiép 1a 4 bit va 8 bit. N6 chira san 208 ky tu mau kich thudc font 5x8 va 32
ky tu mau font 5x10 (tong cong 1a 240 ky tu miu khac nhau).

So d6 chan va chirc ning cac chan dugc thé hién trén hinh 7-24 va bang 7-1
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Hinh 7-24. Cac chan trén Text LCD 16*2
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Béang 7-1. Chirc ning cac chén trén Text LCD 16x2

w2
>

a
=
&O>
=

Chirc namg

Chan nodi dat cho LCD, khi thiét ké mach ta n6i chan nay vdi GND

Chén cip ngudn cho LCD, khi thiét ké mach ta ndi chan nay véi
VCC=5V

wl N (P

Chan nay dung dé diéu chinh do tvong phan ciia LCD

RS

Chén chon thanh ghi (Register Select). N6i chan RS véi logic “0”
(GND) hoic logic “1” (VCC) dé chon thanh ghi.

+ Logic “0”: Bus DB0-DB7 s& nbi véi thanh ghi 1énh IR cta
LCD (¢ ché o ghi - write) hoac ndi v6i bd dém dia chi cia LCD
(6 ché do doc - read)

+ Logic “1”: Bus DB0-DB7 sé& ndi véi thanh ghi dit lieu DR
bén trong LCD.

R/W

Chan chon che do doc/ghi (Read/Write). Noi chan R/W vdi logic
“0” dé LC;D hoat dong & ché dd ghi, hodc noi véi logic “1” dé
LCD 6 ché do doc.

EN

Chan cho phép (Enable). Sau khi céc tin hi¢u dugc dat 1én bus
DB0-DB7, cac 1énh chi dugc chap nhan khi ¢6 1 xung cho phép
cua chan E.

+ O ché do ghi: Dir liéu ¢ bus s& duoc LCD chuyén vao(chap
nhén) thanh ghi bén trong n6 khi phat hién mot xung (high-to-low
transition) cua tin hi¢u chan E.

+ O ché dd doc: Dit liéu s& dugc LCD xuit ra DB0-DB7 khi
phat hién canh 1én (lowto- high transition) & chan E va dugc LCD
giit & bus dén khi nao chin E xudng mirc thap.

7 dén
14

DBO-
DB7

Tam dudng cta bus dit liéu dung dé trao doi thong tin véi vi diéu
khién . C6 2 ché @6 st dung 8 dudng bus nay :

+ Ché do 8 bit: Dir liéu duoc truyén trén ca 8 duong, voi bit
MSB 14 bit DB7.

+ Ché d6 4 bit: Dit liéu dugc truyén trén 4 duong tir DB4 t6i
DB?7, bit MSB 1a DB7

15

A

16

K

Andt va Katdt ciia LED chiéu sang LCD trong bong tdi

Céc thanh ghi trong Text LCD 16*2 nhu sau:

- Thanh ghi IR: B¢ diéu khién LCD, nguoi ding phai “ra 1énh” théng qua tim
duong bus DB0-DB7. Mbi 1énh duroc nha san xuat LCD danh dia chi 1& rang. Ngudi
dung chi viéc cung cip dia chi 1énh bing cach nap vao thanh ghi IR. Nghia 13, khi ta

nap vao thanh ghi IR mot chudi 8 bit, chip HD44780 sé& tra bang ma 1énh tai dia chi ma

IR cung cép va thuc hién 1énh d6.
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- Thanh ghi DR: Thanh ghi DR dung dé chta dir liéu 8 bit dé ghi vao ving
RAM DDRAM hoac CGRAM (¢ ché d6 ghi) hoac dung dé chua dir liéu tir 2 vung
RAM nay goi ra cho vi diéu khién (¢ ché d6 doc). Nghia 13, khi vi diéu khién ghi
thong tin vao DR, mach noi bén trong chip s€ tu dong ghi thong tin nay vao DDRAM
hoacCGRAM. Hodac khi thong tin vé dija chi duoc ghi vao IR, dir li€u & dia chi nay
trong ving RAM ndi cia HD44780 s& dugc chuyén ra DR dé truyén cho vi diéu khién.
Bing cach diéu khién chan RS va R/W chiing ta c6 thé chuyén qua lai giir 2 thanh ghi
nay khi giao tiép voi vi diéu khién . Bang 7-2 tom tit lai cac thiét 1ap dbi v6i hai chan
RS va R/W theo muc dich giao tiép.

Béng 7-2. Thiét 1ap cac ché d9 bing chan RS va R/'W
RS [ R/W Khi st dung

0 0 | Ghi vao thanh ghi IR dé ra 1énh cho LCD

0 1 | Poc coban & DB7 va gia tri cua bo dém dia chi 6 DB0-DB6
1 0 | Ghi vao thanh ghi DR

1 1 | Doc dir liéu ttr DR

- Co bao ban BF (Busy Flag). Khi thuc hién cac hoat dong bén trong chip,
mach noi bén trong can mot khoang thoi gian dé hoan tat. Khi dang thuc thi cac hoat
dong bén trong chip nhu thé, LCD bo qua moi giao tiép véi bén ngoai va bat co BF
(thong qua chan DB7 khi c¢6 thiét 1ap RS=0, R/W=1) Ién d¢ bao cho vi diéu khién biét
n6 dang ban va khi xong viéc no6 s€ x6a co BF lai mure 0.

- B dém dia chi AC (Address Counter). Thanh ghi IR khong truc tiép két ndi
v6i ving RAM (DDRAM va CGRAM) ma thong qua bo dém dia chi AC. Bo dém nay
lai néi voi 2 ving RAM theo kiéu r& nhanh. Khi mot dia chi 1énh dugc nap vao thanh
ghi IR, thong tin dugc ndi truc tiép cho 2 viing RAM nhung viéc chon lya ving RAM
twong tac da dugc bao ham trong ma 1€nh.

Sau khi ghi vao (doc tir) RAM, bo dém AC ty dong ting lén (giam di) 1 don vi
va ndi dung ctua AC duoc xuit ra cho MCU thong qua DB0-DB6 khi c6 thiét 1ap RS=0
va R/W=1 (xem bang tom tit RS - R/W).

Luu y: Thoi gian cap nhat AC khong dugc tinh vao thoi gian thyc thi 1énh ma
dugc cap nhat sau khi cd BF 1én miic cao (not busy), cho nén khi 1ap trinh hién thi
phai delay mot khoang thoi gian khoang 4uS- 5uS (ngay sau khi BF=1) trude khi nap
dix liéu moi.

- Ving RAM hién thi DDRAM (Display Data RAM). Pay la ving RAM
dung dé hién thi, nghia 1a tng v6i mot dia chi cia RAM 13 mot 6 ki ty trén man hinh
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va khi ghi vao ving RAM nay mot ma 8 bit thi LCD s& hién thi tai vi tri twong tng
trén man hinh mot ki ty c6 ma 8 bit ma ta da cung cép.

- Ving RAM chira ki tw d6 hoa CGRAM (Character Generator RAM).
Nha san xuat danh ving c6 dia chi byte cao 1 0000 dé ngudi dung c6 thé tao cac mau
ki tu d6 hoa riéng. Tuy nhién dung luong ving nay rat han ché: Ta chi c6 thé tao 8 ki
tw loai 5x8 diém anh, hodc 4 ki ty loai 5x10 diém éanh.

pé 1ap trinh hién thi trén LCD 16*2 thi ngoai viéc nam so do chan, cic thanh
ghi thi con phai ndm dugc ma 1énh ctia nd. Bang 7-3 théng ké tap 1énh diéu khién Text
LCD 16*7 theo chuan ciia HD44780

Bing 7-3. Céc 1¢nh diéu khién LCD

Thoi
gian
thuc
hién

Tén Iénh Hoat dong

Ma Iénh: DBx: DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
Clear DBx==0 0 0 O 0 0 0 1
Display |Lénh Clear Display (x6a hién thi) s& ghi mot khoang tréng- | 1.52ps
blank (ma hién ki ty 20h) vdo tit ca 6 nhd trong DDRAM.
Nghia 13 x6a hién thi, con tré doi vé goc trai hang dau tién.

Ma Iénh: DBx: DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
bBx.= 0 0 0 O O O 1 *

Lénh Return home (Con tré vé dong trén cung bén trai) . Noi

dung cia DDRAM khéng thay doi.

Return

home 1.52us

Malénh: DBx DB7DB6 DB5DB4 DB3 DB2 DB1 DBO
DBx= 0 0 O 0 0 1 [UD][S]

I/D: Tang (I/D=1) hodc giam (I/D=0) bo dém dia chi hién thi

AC 1 don vi mdi khi c6 hanh dong ghi hodc doc ving DDRAM.

Entry Vi tri con tré ciing di chuyén theo su ting giam nay.

mode set | S: Khi S=1 toan bd ndi dung hién thi bi dich sang phai (I/D=0)

hoic sang trai (I/D=1) mdi khi c6 hanh dong ghi ving DDRAM.

Khi S=0: khong dich ndi dung hién thi.

Noi dung hién thi khong dich khi doc DDRAM hoic doc/ghi

vung CGRAM.

37us

Display | Ma lénh: DBx: DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
on/off DBx= 0 0 0 0 1 [D] [C] [B]
control | D: Hién thi man hinh khi D=1 va nguoc lai. Khi tat hién thi, noi
dung DDRAM khéng thay doi.

37us
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C: Hién thi con tré khi C=1 va nguoc lai.
B: Nhfip nhay ki tu tai vi tri con tré khi B=1 va nguoc lai.

Cursor
or
display
shift

Ma lénh: DBx =DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
DBx=0 0 0 1 [S/IC][R/IL] * *

Lénh Cursor or display shift dich chuyén con tré hay dit liéu
hién thi sang trai ma khéng cAn hanh dong ghi/doc dit liéu. Chi
tiét sir dung xem bang bén dudi:

S/IC |R/L
0 0

0 1

Hoat dong

Dich vi tri con tro sang trai

Dich vi tri con tré sang phai

1 0 Dich toan b ndi dung hién thi sang trai, con trd
cling dich theo.

1 1 Dich toan bd ndi dung hién thi sang phai, con tro

cling dich theo.

37us

Function
set

DBx: DB7 DB6 DB5 DB4 DB3 DB2 DB1 DB0
DBx= 0 0 1 [DL][N] [F] * *

DL: Khi DL=1, LCD giao tiép véi vi diéu khiénbang giao thirc
8 bit (tir bit DB7 dén DBO0). Nguoc lai, giao thirc giao tiép 1a 4
bit (tr bit DB7 dén bit DB0). Khi chon giao thtc 4 bit, dit liéu
dugc truyén/nhan 2 1an lién tiép. v6i 4 bit cao goi/nhan trudc, 4

M3 Iénh:

bit thap gdi/nhan sau.

N: Thiét 1ap s6 hang hién thi. Khi N=0: hién thi 1 hang, N=I:
hién thi 2 hang.

F: Thiét lap kiéu ki tw. Khi F=0: kiéu ki tu 5x8 diém anh, F=1:
kiéu ki tu 5x10 diém anh.

* Chu y:

- Chi thuc hién thay doi Function set & dau chuwong trinh. Va
sau khi dwoc thuc thi 1 lan, lénh thay doi Function set khong
dwge LCD chdp nhdn nita ngoai trir thiét ldp chuyén doi giao
thire giao tiép.

- Khéng thé hién thi kiéu ki tw 5x10 diém anh & kiéu hién thi 2
hang

37us

Set
CGRAM
address

Ma Iénh DB: DB7DB6 DB5 DB4 DB3 DB2 DB1 DBO
DBx= 0 1 [ACG][ACG][ACG][ACG][ACG][ACG]

Lénh nay ghi vao AC dia chi cia CGRAM. Ki hiéu [ACG] chi 1

bit ctia chudi dit liéu

6 bit. Ngay sau I¢nh nay Ia 1énh doc/ghi dir li¢u tt CGRAM tai

37us
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dia chi da duoc chi dinh.

Mai Iénh: DBx: DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
DBx= 1 [AD][AD][AD][AD] [AD] [AD] [AD]
Lénh nay ghi vao AC dia chi cia DDRAM, dung khi can thiét

?)e[t)RAM lap toa do hién thi mong mubn. Ngay sau Iénh nay la I¢nh 37us
address doc/ghi d}i’ liéu Eﬁ DDRAM tai dia chi da d}IC_)’C chi diflh-
Khi & ché d0 hién thi 1 hang: dia chi c6 thé tir 00h dén 4Fh. Khi
& ché do hién thi 2 hang, dia chi tir 00h dén 27h cho hang thir
nhat, va tir 40h dén 67h cho hang thtr 2.
Ma lénh: DBx: DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
DBx = [BF] [AC] [AC] [AC] [AC] [AC] [AC] [AC]
(RS=0, R/W=1)
Read BF | Nhu da dé cap trudc day, khi co BF bat, LCD dang lam viéc va
and lénh tiép theo (néu co6) s& bi bé qua néu co BF chua vé mirc 0
address | thap. Cho nén, khi 1ap trinh di€éu khién phai kiém tra co BF
trude khi ghi dir liéu vao LCD.
Khi doc c& BF, gié tri ciia AC ciing duoc xuit ra cac bit [AC].
N6 1a dia chi cia CG hay DDRAM 1la tuy thudc vao 1énh trudc
do
Ma Iénh: DBx: DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
DBx = [Write data] (RS=1, R/W=0)
Write Khi thiét 1ap RS=1, R/W=0, dit liéu can ghi guqc dua vao céac
data to chan DBx tir mach ngoai s€ dugc LCD chuyén vao trong LCD
CG or tai dia chi dugc xac dinh tir Iénh ghi dia‘ chi trude do (Iénh ghi 37us
DDRAM di’a chi cling xac dinh luén ving RAM can ghi) Sau’ khi ghi, b
dém dia chi AC ty dong tang/giam 1 tuy theo thiét 1ap Entry
mode.
Luu y 1a thot gian cdp nhat AC khong tinh vao thoi gian thyc thi
Iénh.
Malénh: DBx: DB7 DB6 DB5 DB4 DB3 DB2 DB1 DBO
Read DBx = [Read data] (RS=1, R/W=1)
data Khi thiét 1ap RS=1, R/W=1,dit liéu tr CG/DDRAM duoc
from CG | chuyén ra MPU th(?ng qua cac chan DBx (dia chi va ving RAM 37us
or da dugc xéac dinh bang 1énh ghi dia chi trude do).
DDRAM | Sau khi doc, AC tir dong ting/giam 1 tuy theo thiét 1ap Entry

mode, tuy nhién ndi dung hién thi khong bi dich bat chap ché do
Entry mode.
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Vi du: Thyuc hién giao tiép AT89C51 véi LCD 16x2 theo chuan Hitachi
HD44780 dé hién thi chudi ky tu va gia tri ctia bién s x (hinh 7-25)

Wi

LD

L0161

ond Dao Hhan
- Electraonic

o -

23
2z
mz7

= =l == == =] —

LI

ATEACE

T T T

F3.7/RD

PO.OfADOD
PO.15A0
PO.2rAL0E
PO.3rALS
PO.AfALS
PO.S/ADS
FPO.GrADS
PO.TIALT
P3.0O/RXD
P2 A/ TxD
P3.2/ANTO
P3.3NTA

Hinh 7-25
#include <REGX51.H>
// Pinh nghia Port truyén dit 1iéu ra LCD
#define lcd data P2
// Pinh nghia cdc bit diéu khién LCD
sbit lcd RS P0O"5;
sbit lcd RW P0"6;
sbit lcd EN PO"7;
sbit busy flag P277;
// Khai bdo cac Macro thuc hién céac ché
#define {lcd RS = 0; lcd RW
#define {lcd RS ; lcd RW
#define write data {lcd RS ; lcd RW
#define latch data {lcd EN ; lcd EN
// Khaili bdo cac Macro 1lénh LCD
#define 0x01
#define 0x02
#define 0x08

dd cua LCD

read mode

~e

(@)

write mode

~e

[E-Y

o O o -
~
—— e e

~e

[E-Y

lcd clear
lcd home
lcd off

#define
#define
#define
#define
#define
#define

lcd display on
lcd blink cursor
lcd font 8bits
lcd font 4bits
lcd move right
lcd move left

0x0C
O0x0E
0x38
0x28
0x1cC
0x18
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// Ham kiém tra cd ban (Busy flag)
void wait ready (void)
{
read mode; // Poc trang thai LCD
busy flag = 1;
while (busy flag)
{
lcd EN 0;
lcd EN 1;

//Ham tao tré
void delay (unsigned int time)
{
while (time--)
{
int k = 100;
while (k—-);

}
//Ham ghi 1lénh diéu khién 1é&n LCD
void lcd command (unsigned char command)

{

wait ready () ; // Chd LCD s&n sang

write mode; // LCD & ché d6 ghi dtr liéu
lcd data = command; // Dua lénh diéu khién 1én LCD
latch data; // Chét dit liéu

}
//Ham ghi mét ky tu 1én LCD
void write char (unsigned char ch)
{
wait ready();
write data;
lcd data = ch;
latch data;
}
// Ham ghi chudi ky tu 1lé&n LCD
void write string(char *str)

{
while (*str!="\0") // Thuc hién dén két thuc chudi
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write char (*str);
str++;
delay (150);

}
// Ham dua con trd dén vi tri cot x dong y
//Cot x=0 dén 15, dong y=0 dén 1
void gotoxy lcd(unsigned char x,unsigned char y)
{
if (y==0) lcd command (x+0x80) ;
else if (y==1) lcd command (x+0xCO) ;
}
// Ham khéi tao ché d6 hoat déng LCD
void lcd init()
{
lcd command(lcd font 8bits);
lcd command(lcd clear);

lcd command(lcd display on);

(
(
(
lcd command(lcd blink cursor);

}
//Ham hién thi gid tri chtia trong bién sb 1én LCD
void write number (unsigned int number)

{

unsigned int temp; // Bién trung gian
unsigned char buffer number[4];

buffer number[0]=number/1000; //S6 hang ngin
temp=number%1000;

buffer number[l]=temp/100; //S6 hang trdm
temp=temp%100;

buffer number[2]=temp/10; //S6 hang chuc
buffer number[3]=temp%10; //S6 hang don vi
for (temp=0; temp<4; temp++) // Ghi day 4 sbé

write char (buffer number[temp]+0x30);
}
unsigned char strl[16]= "Vuong Dao Nhan";
unsigned char str2[16]= "VKC - Electronic";
int x=34*256;
void main (void)
{

lcd init();
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gotoXY 1lcd(1,0);

write string(strl); // Hién thi chudi ky tu strl
gotoXY 1lcd(0,1);
write string(str2); // Hién thi chudi ky tu str2

lcd command(lcd clear);

write number (x); // Hién thi gid tri x

delay (500) ;
}
7.7.5 Giao tiép v6i ma tran phim 4x4

Nguyén li quet phim: Cac hang lan lugt dugc dua xubng muc thap (0V). Khi
phim nao dugc nhan thi cot trong ng s€ xuéng muc thap va can clr hang dang quét va
ot duge xuong mirc thap dé xem phim nao duge nhan.
Vi dy: Hién thi phim dugc nhan trong ma tran phim 4x4 1én LCD 16x2 (Hinh 7-26)
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Hinh 7-26

#include<AT89x51.h>
#include<string.h>
#define H1 P1 O
#define H2 P1 1
#define H3 Pl 2
#define H4 P1 3
#define LCDdata P2;.
sbit BF = 0xA7;
sbit RS = P370;
sbit RW = P3"1;
sbit EN = P3"2;
unsigned char t=0;
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void wait (void)
{
RS=0;
RW=1;
LCDdata=0xff;
while (BF)
{
EN=0;
EN=1;
}

void LCDcontrol (unsigned char x)

RS=0;
RW=0;
LCDdata=x;
EN=1;
EN=0;
wait () ;

void LCDinit (void)

LCDcontrol (0x38) ;
LCDcontrol (0x0e) ;
LCDcontrol (0x01) ;

void LCDwrite (unsigned char c)

RS=1;
RW=0;
LCDdata=c;
EN=1;
EN=0;
wait () ;

void LCDwrites (unsigned char *s)
{ unsigned char data lens, count;
lens=strlen (s);
for (count=0; count<lens;count++)
LCDwrite (* (s+count)) ;
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void gotoXY lcd(unsigned char x,unsigned char vy)
{

if (y==0) LCDcontrol (x+0x80) ;

else if (y==1) LCDcontrol (x+0xCO0) ;

void delay(long time)
{

while (time--) ;

unsigned char Phim(void)
{
unsigned char phimnhan, dem, chot;
phimnhan=0;
chot=128;
dem=4;
while (dem--)
{
Pl=~chot;
if ('H1)
{
delay (500);
phimnhan=dem+1;
delay (500);

else if (!'H2)

delay (500);
phimnhan=dem+5;
delay (500) ;

else if (!'H3)

delay (500) ;
phimnhan=dem+9;
delay (500) ;

}
else if ('H4)
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delay (500) ;
phimnhan=dem+13;
delay (500) ;
}
chot>>=1;
}

return phimnhan;

}

void viewphim (unsigned char phimnhan)
{
if (phimnhan<10)

{
LCDwrite (phimnhan+48) ;

else

LCDwrite (phimnhan/10+48) ;
LCDwrite (phimnhan%10+48) ;

}
if (t==10)t=0;

void main (void)
{
unsigned char phimnhan=0;
int a[]={0,1,2,3,4,5,6,7,8,9};
LCDinit () ;
LCDwrites ("Moi nhan phim");
LCDcontrol (0xCO) ;
while (1)
{ phimnhan=Phim() ;
if (phimnhan)
{
LCDcontrol (0x01) ;
LCDwrites ("Phim wvua nhan");
gotoXY lcd(alt],1);
viewphim (phimnhan) ;
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7.7.6. Tao xung
Vidu I: Tao xung c6 tan s& 10KHz trén chan P1.1, thach anh duogc dung c6 tan sb
12MHz.

Trong vi du ndy thi sau 50ps (twong tng 50 chu ky may.) mirc dién ap dau ra
tai chan P1.1 dao mac mot 1an. Sau 50 chu ky mdy. thi ddo mirc nén chi can Timer 8
bit la dap ung duogc.

#include<reg5l.h>
sbit xung=P1"1;
void main (void)

{

TMOD=0x02; //Timer0 & mode 2
THO=-50; //Hé sb chia 1la 100
TRO=1; //Cho TimerO chay
while (1) //Vong 13p vd han
{
while (! TFO) ; // Cho tran TimerO
TF0=0; // Xba cO tran
Xung=~xung; // Pao mic dién ap chéan P1.1

Vidu 2: Tao xung c6 tan s6 200Hz trén chan P1.1, thach anh duoc dung cé tan
s0 12MHz.
Trong vi du nay thi sau 2500us (twong tng 2500 chu ky may.) muc dién ap dau ra tai
chan P1.1 dao mirc mot 1an. Sau 2500 chu ky may. thi ddo mutc nén can Timer 16 bit
maoi1 dap ing dugc.
#include<regbl.h>
sbit xung=P1"1;
void main (void)
{

TMOD=0x01; //Timer0 & mode 1

While (1)

{

THO=-2500/256; //H& sb chia la 5000

TLO=-2500%256

TRO=1; //Cho Timer0O chay
while (! TFO0) ; // Chd tran Timer0
TF0=0; // Xba cO tran
TRO=0; // Dung TimerOQ
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Xung=~xung // Pao mic dién ap chéan P1.1

}

Vi du 3: Tao hai xung khac nhau trén cac chan P1.0 va P1.1
#include<reg5l.h>

#include<stdio.h>

sbit xungl=P1"0;

sbit xung2=P1"1;

void main (void)

{

TMOD=0x21; // TimerO0 model, Timerl mode?2
TH1=TL1=-100; // Xung cbé chu ky 200us
TR1=1;

// Khoi tao céc thanh ghi ngdt va mic uu tién ngit
IE=0x8A; // Cho phép ngdt do Timer0O va Timerl
IP=0; // Mac uu tién ngidt bang nhau
TFO=1; // Bubdc ngdt do Timerl
while (1);

Vi dy 4: Tao xung PWM: Tao xung c6 d6 rong thay doi theo thir tu 25%; 50% va 75%
trén chan P1.1.
#include <REGX51.H>
sbit F=P170;
void rong xung (float tyso);
void main (void)
{
TMOD=0x01; // Timer0 ché dd16 bit
while (1)
{
rong xung (0.25);
rong xung (0.5);
rong xung (0.75);

}

void rong xung(float tyso)
{
F=1;
TRO=0;
THO=- (unsigned int) (tyso*1000)/256;
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TLO=- (unsigned int) (tyso*1000)%256;
TRO=1;

while (!TFO) ;

TF0=0;

F=0;

TR0=0;

THO=- (unsigned int) ((l-tyso)*1000)/256;
TLO=- (unsigned int) ((l-tyso)*1000)%256;
TRO=1;

while (!TFO) ;

TF0=0;

7.7.7. Truyén thong qua cong noi tiép
Vi dy I1: Truyén mot byte qua cong ndi tiép
#include<reg5l.h>
#include<stdio.h>

char x;

void main (wvoid)

{

SCON=0x52; // Cbng nbi tiép & mode 1

TMOD=0x20; // Timerl & mode 2

TH1 = TL1 = -3; // Tbéc d6 Baud la 9600, dung thach
anh 11,0592MHz

TR1=1;

while (!TI); // Cho TI=1

TI=0; // Xba TI

SBUF=x; // Truyén byte dit liéu trong bién x

Vi du 2: Nhan mot byte qua cong ndi tiép
#include<reg5l.h>
#include<stdio.h>

char x;

void main (wvoid)

{

SCON=0x52; // Cébng nbéi tiép & mode 1
TMOD=0x20; // Timerl & mode 2
TH1 = TL1 = -3; // Tbéc d6 Baud la 9600, dung thach

anh 11,0592MHz
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TR1=1;

while (!'RI); // Cho RI=1
RI=0; // Xba RI
x=SBUF; // Nhan byte dit liéu trong bién x

Trong 2 vi du trén hén s6 chia cua toc do Baud duoc mic dinh 1a 32 do khong
co cau lénh dat SMOD=1 (Khi d6 SMOD s¢ mac dinh béng 0).

Trong mdt chuong trinh khi c6 nhiéu thao tac truyén nhén thi doan chuong
trinh truyén hodc nhan nén viét duédi dang ham nhu sau
void truyen (char x)
{

while (!TI);

TI=0;

SBUF=x;

void nhan (wvoid)

char c;

while (!RI);

RI=0;

c=SBUF';

return c; // Gia tri tra vé la c
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