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LOI NOI PAU

Sw ra doi va phat trién nhanh chéng ciia ky thudt vi dién tir ma
ddc trung la ky thudt vi xu ly da tao ra mét buéc ngodt quan trong
trong sw phdt trién cua khoa hoc tinh todn, diéu khién va xir Iy thong
tin. Ky thudt vi xir ly déng mét vai tro rdt quan trong trong tdt ca cdc
linh vuec cua cudc séng va khoa hoc - ky thudt, ddac biét la linh vuc tin
hoc va tw dong hoa.

Tir cdc bé vi xir Iy ban dau chi la cdc bé xir Iy trung tém trong
mot hé thong, khong thé hoat dong néu thiéu cdc bé phdn nhu RAM,
ROM, bo mach chi... cdc hang da phdt trién cdc bé vi xir Iy nay lén
thanh cdc bo vi diéu khién dé phuc vu cdac muc dich riéng biét, khac
nhau trong cong nghiép. Mot bo vi diéu khién la mot hé vi xir ly duoc
16 chirc trong mét chip bao gom mét b vi xir Iy (microprocessor), bo
nho chuong trinh (ROM), b nho dir liéu (RAM)... Hién nay, cac bo vi
diéu khién duwoc sir dung rat rong rdi va ngay cang dwoc chudn hoa dé
co thé sir dung nhiéu hom nita trong cdc nganh céng nghiép, cé mat
trong nhiéu mdy méc, trong cdc hang tiéu dimg.

Puoc s dong vién, khich Ié cia cdc thay gido, c6 gido trong
Khoa Dién Truong Dai hoc Ky thudat Cong nghiép - Dai hoc Thai
Nguyén, chiing téi da manh dan viét cuon gido trinh H¢ Vi diéu khién.
Gido trinh nham phuc vu cho sinh vién cac chuyén nganh Dién va
Pién tir, cdc ban doc gia quan tam dén linh viee Vi xiz Iy va Vi diéu khién.

Gido trinh khong di qud séu vao dién gidi ly thuyét. Chi yéu dua
ra nhitng kién thitc co ban va nhitng vi du iig dung vé 2 Chip tiéu
biéu dé la: Vi xur Iy 8086 va vi diéu khién 8051. Néi dung duoc chia
lam 4 chuwong:

Chwong I: Bao gom cdc kién thirc tong quan vé vi xir Iy nhu:
Cdu triic chung cia mét bj vi xir Iy, mét hé vi xir Iy. Cdc hé dém va
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biéu dién thong tin trong cdc hé vi xir Iy - vi diéu khién, cdc phép todn
thuc hién trén sé nhi phan.

Churong II: Trinh bay vé céu tric cua bé vi xir ly 8086 - thuéc ho
vi xir Iy 80x86 ctia Intel va co ban vé Idp trinh hop ngit trén ho vi xir Iy
nay, cdc ngi dung chinh cua chuong bao gém: Cdu tric phtfn cung,
cdach quan ly b nho, cac ché dé dia chi, tdp lénh va cac vi mach phu
trg nhu mach tao xung 8284, vi mach chot, giai ma, cac bé nho dé tao
nén mét hé vi xue Iy hoan chinh; cach ldp trinh hop ngit duwa trén tap
lénh ciia b6 vi xit Iy dé tao ra chuong trinh dang * EXE hodc * COM.

Chueong III: Trinh bay vé hé vi diéu khién OnChip ho 8051, bao
'gom: Cdu triic té chirc phan cimg, ban do bg nhd, cdc ché dé dia chi
va tdp lénh; ldp trinh hop ngit véi nhitng bai todn co ban: Nhdp xudt
dit liéu vdi cong, dinh thoi, truyén théng néi tiép, ngdt, ...

Churong IV: Trinh bay vé ghép néi vi diéu khién véi bé nhé, thiét
bi nhdp xudt. Trong chuomg nay, tdc gia ciing gidi thiéu vé vi mach
cong song song ldp trinh duoc PPI 82554 — mét vi mach cong dugc sir
dung trong rat nhiéu bai todn ghép néi khdc nhau. Phan cuéi cia
chuong la cdc so @6 ghép ndi tiéu biéu nhu: Ghép néi vi diéu khién
voi bo nho, LCD, ADC, DAC, Keyboard, step motor, ...

Trong qua trinh bién soan chdc chdn khong thé tranh khéi nhirng
thiéu sét. Rat mong nhdn dugc su dong gop y kién cua dong dao ban
doc. Moi su gop y xin giri vé: Bé mén Tu dong hoa - Khoa Dién -
Truong Dai hoc Ky thudt Cong nghiép Thdi Nguyén.

Xin chan thanh cam on!

CAC TAC GIA



CHUONG I

CAC KHAI NIEM CO BAN
VA CAU TRUC CHUNG

e Phén ly thuyét

* Muc dich cua chuong:

Pua ra nhimg khai niém co ban vé vi xir ly, hé vi xir 1y, lich sir
phat trién cua vi xir Iy. Giup sinh vién c6 nhimg cai nhin ban dau vé vi
xir ly. Nim duoc céu tric chung ciing nhu nhimg dic diém chung vé
b vi xir 1y, hé vi xir ly.

Nhic lai nhitmg kién thirc vé hé dém va cach biéu dién thong tin
trong hé vi xir 1y, cac phép toan véi sb hé 2.

* Tom tit nji dung:

Nbi dung bao gdm cac kién thirc tdng quan vé vi xir ly nhu: Cau
tric chung cua mgt bd vi xir ly, mot hé vi xur ly. Cac hé dém va biéu
dién thong tin trong cac hé vi xir Iy — vi diéu khién, cac phép toan thuc
hién trén sb nhi phan.

1.1. GIOI THIEU CHUNG VE VI XU’ LY

1.1.1. TONG QUAN
1.1.1.1. Khai niém

Vi xie ly la mot vi mach tich hop cé& lon hodc cuc lon vdi chiec
néng chinh la xir Iy dit liéu. Dé 1am dugc diéu nay chung phai c6 cac
mach dién tir logic cho viéc xir Iy va diéu khién dir liéu. Cac mach
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logic s& di chuyén dir liéu tir noi nay sang noi khac va thuc hién cac
phép toan trén dir liéu. D& vi xir Iy diéu khién cac mach logic thi can
phai c¢6 chuong trinh. Chuong trinh 1a tip hop céac l1énh dé xir ly dir
liéu, cac 1énh da dugc hwu trir trong bd nhd. Cong viéc thuc hién Iénh
bao gébm cac budc nhur sau: Pén 1énh tir by nhd, sau d6 cac mach logic
diéu khién s& giai ma 1énh va thuc hién lénh sau khi giai ma.

Ngoai chitc nang d6n va thuc hién lénh, cac mach logic diéu
khién con diéu khién cac mach dién giao tiép bén ngoai két ndi véi vi
xtr ly. Cac mach dién dung dé luu trir Iénh dé vi xir Iy xir ly duoc goi
1a bd nhé (M), cac mach dién giao tiép dé di chuyén dir liéu tir bén
ngoai vao bén trong vi xir Iy va xuét dir liéu tir bén trong vi-xir ly ra
ngoai dwoc goi la cac thiét bi ghép ndi vao ra VO.

1.1.1.2. Lich sir phit trién cia cic bd vi xir ly

Vi xtr ly 1a su két hop cua hai ky thuit cong nghé quan trong
nhét: D6 la may tinh dung ky thuat sé (Digital Computer) va cac mach
vi dién tir. Hai cong nghé nay két hop lai v6i nhau vao nam 1970, sau
d6 cac nha nghién ciru di ché tao ra vi xir ly (Microprocessor). Dua
vao lich sir phét trién cua cac bd vi xir 1y ta c6 thé chia ra 1am bén thé
hé nhu sau:

> Thé hé thir nhat (1971 - 1973)

Nam 1971, Intel cho ra doi b vi xir ly dau tién 1a 4004 (4 bit sb
liéu, 12 bit dia chi), sau d6 Intel va cac nha san xuit khac cling lan luot
cho ra doi céc b vi xir ly khac: 4040 (4 bit) va 8008 (8 bit) cua Intel.
PPS — 4 (4 bit) cia Rockwell International, IPM — 16 (bit) cua
National Semiconductor.

Dic diém chung cua céc bd vi xir ly thé hé nay la:

— Thong thudng 1a 4 bit di liéu (ciing c6 thé dai hon).

— Cong nghé ché tao PMOS véi dic diém mét dé phan tir nho,

tdc 4o cham, gia ré va chi c6 kha ning dua ra dong tai nho.
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—  Téc d6 thuc hién 1énh: 10 — 60 ps/ 1énh. Vi tin s6 dong ho
fax=0,1-0, 8 MHz.

—  Téap lénh don gian va phai can nhiéu mach phu trg mdi tao
nén mot vi xur ly hoan chinh.

> Thé hé thir hai (1974 — 1977)

Cac bo vi xir ly dai dién cho thé hé nay la vi xur ly 8 bit 6502 cua
MOS Technology, 6800 va 6809 cua Motorola, 8080 cua Intel va dac
biét 1a bd vi xir ly Z80 cua Zilog. Cac bd vi xur ly nay cé tap 1énh
phong phd hon va thuong cé kha nang phan biét dia chi b nhé vai
dung lugng dén 64 KB. C6 mét sb bd vi xir Iy con c6 kha nang phan
biét dugc 256 dia chi cho cac thiét bi ngoai vi (ho Intel va Zilog).
Chung da dugc sir dung rong rai trong cong nghiép va nhat la dé tao ra
cac may tinh 8 bit ndi tiéng mot thoi nhu Apple 1T Commodore 64. Tat
ca cac Vi xur ly thoi ky nay déu duoc ché tao bang cong nghé NMOS
(mat d§ phan tir trén mdt don vi dién tich cao hon so vdi cong nghé
PMOS) hoic CMOS (tiét kiém dién nang tiéu thu) va cho phép dat
dugc toc d6 tir 1 — 8ps/ 1énh vai tan s6 dong hd 1 — 5 MHz.

> Thé hé thir ba (1978 — 1982)

Dai dién la cac bo vi xur ly 16 bit 8086/80186/0286 cua Intel hodc
68000/68010 cua Motorola. Cac bd vi xir ly nay c6 do dai 16 bit va tap
lénh phong phi véi l1énh nhén, chia va cac thao tac véi chudi ky tu.
Kha nang phan biét dia chi cho by nhd hoac cho thiét bi ngoai vi cua
cac vi xur ly thé hé nay ciing 16n hon (tir 1 — 16 MB cho b nh¢ va téi
64 KB cho dia chi thiét bi ngoai vi di voi ho Intel). Phan 16n cac bd
vi xir ly thé hé nay déu dat téc do tir 0, 1 — 1pus/ 1énh voi tan sé dong
hd fux = 5 — 10 MHz.

» Thé hé thir tir (1983 dén nay)

Cac bd vi xur ly dai dién cho thé hé nay la cac vi xu ly 32 bit
80386/80486 va 64 bit cua Pentium cua Intel, cac vi xu ly 32 bit
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68020/68040/68060 ciia Motorola. Dac diém cua vi xir Iy thé hé nay la
bus dia chi déu la 32 bit (phan biét 4GB bd nhd) va c6 kha nang lam
viéc vai bd nhd ao. Bang 1.1 trinh bay thong sd cua cac bo vi xir ly
cua Intel.

Bang 1.1. Thong sé cia cdc bj vi xi Iy

Thong sb 8086 8088 80286
Nam san xuét 6/1978 1979 2/1982
fkmax (xung nhip dong ho) 10MHz | 10MHz | 20 MHz
MIPS (triéu lénh/s) 0,33 0,33 1,2
S4 tranzitor 29.000 29.000 134.000
Bus sb liéu 16 bit 8 bit 16 bit
Bus dia chi 20 bit 20 bit 24 bit
Kha nang dia chi 1 MB 1 MB 16 MB
S6 chan 40 40 68
Ché d6 bo nhé a0 Khong Khong Co
C6 bd quan ly bd nhé bén trong Khéng Khoéng Co

1.1.2. PAC PIEM CHUNG CUA BO VI XU LY

Maéi bd vi xir ly déu c¢6 nhimg dic diém va chirc ning riéng, tuy
nhién chung déu c6 nhimg dic diém chung sau:

Chiéu dai bus dit liéu (d6 lén cia mach vi xir ly): Puoc dinh
gid bang sé bit Iém nhat ma vi xit Iy c6 thé xit Iy song song dong thoi
trong mét lan thao tdc. Vi du: Mach vi xir 1y 16 bit thi c¢6 nghia vi xur
Iy c6 thé xir Iy song song mét lan 16 bit. Céac vi xur Iy c6 chiéu dai bus
dir liéu 16m, téc do lam viéc nhanh, kha ning truy xuit bd nho lém
duoc dung trong cac cong viéc xir ly dir liéu, diéu khién phuc tap. Cac
vi xir Iy 32 bit c6 kha ning lam viéc nhanh hon vi mdi lan lay dir liéu
tir bd nhé vi xir ly c6 thé lay mot 1an 4 byte, trong khi dé cac vi xir Iy
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8 bit thi phai lam 4 1in, véi vi xir Iy 16 bit phai thuc hién 2 lan. Dé
tang tc do lam viéc cua vi xr 1y 1a muc tiéu hang dau cua cac nha ché
tao.

Chiéu dai bus dia chi (kha ndng truy xudt bo nho) - Dung
lwgng bj nhé ma vi xir Iy cé thé truy xudt. Vi xir ly 4004 c6 14
duong dia chi nén c6 thé truy xuét duogc 2" = 16.384 6 nhd, vi xir ly 8
bit ¢6 16 duong dia chi nén c6 thé truy xuit duoc 2'® = 65.536 6 nho,
vi xt ly 16 bit c6 20 duong dia chi nén c6 thé truy xut
2%° = 1.048.576 = 1MB 6 nhé, vi xir Iy 32 bit nhu 386 hay 68020 c6
thé truy xuit 4GB 6 nhé. Vi xtr 1y ¢6 kha nang truy xuét bd nhé cang
1én nén c6 thé xir 1y cac chuong trinh 16n. Ty theo tmg dung cu thé
ma chon mot vi xu ly thich hop.

So6 chdn va cdc hinh dang ngoai cia vi xir Iy: Cac bd vi xur ly
8088/8086 duoc déng trong vo hai hang chan, dé la loai vo bing
Plastic c6 cac chan huéng xudng dudi theo hai hang song song hai
bén. Céc bd vi xir Iy 16n hon c6 64 chan hay nhiéu hon nira c6 vo boc
voi cac chin ra tao thanh mang sip xép trén ca bon phia. Thong
thuong céc vi xir 1y ¢6 sb chan cang nhiéu thi cang hoan hao. Tuy viy,
trong thuc té ngudi ta c6 thé dung phuong phap don chan, nghia la
mdt chan tin hiéu c6 thé lam hai chirc ning va dé phén biét hai chirc
nang iy ngudi sir dung phai 1ap chuong trinh.

Xung nhip hé théng (System clock): Dung dé dong bé cdc thao
tac bén trong va bén ngoai cua vi xir Iy bang cdch phat ra cac xung
nhip thoi gian theo cdc khodang cdch cé dinh.

Tan sb xung clock quyét dinh dén téc dd lam viéc cua vi xu ly, vi
xir 1y ¢ toc d 1am viée cang 16n thi kha nang xir 1y 1énh cang nhanh.
Tuy nhién, tan s6 xung nhip khong phai 1a yéu té duy nhét. Téc do vi
xtr ly con phu thude vao céch thirc xir ly thong tin trong cau tric cua vi
xu ly. Tan sb xung clock lam viéc cua céac vi xir ly duoc cho béi cac
nha ché tao.



Dién dp hoat dong (nguén nuéi): Véi cong nghé PMOS cac b
vi xir Iy can ngudn nudi véi nhidu dién ap hoat dong khéac nhau. Vi du:
+5V, £10V. Con véi cong nghé NMOS thi chi cin ngudn nudi duy
nhét +5V. Day la muc dién ap du cao dé bu lai cac sut 4p trong céc
mach sb, dong thoi ciing di nho dé tranh gdy tap 4m. Cac b vi xir ly
ngay nay voi cong nghé CMOS di cho ra doi cac loai vi xur ly 3, 3V,
doi hoi dong tiéu thu chi bing 60% so véi chip 5V.

Cdc mach phu can: La cac mach lam chirc nang giai ma chuyén
ddi sb liéu, mach ghép nbi logic, mach dém va dinh thoi gian, mach
diéu khién ban phim, hién thi... Loai mach nay ciing duoc ché tao theo
hang va thuong tuong (mg véi mach vi xir 1y cta hing ay.

Mach phéi ghép vao ra: Lam nhiém vu trao dbi s6 liéu vao vara
cho CPU. Mbi hing sé& ché tao mach phdi ghép di kém. Loai vi xir ly
nao cang nhiéu mach phdi ghép thi cang dé sir dung.

Phan mém (chwong trinh): M&i mot vi xir Iy ¢6 mot phan mém
duoc hang trang bi hay con goi la tap Iénh. Nguoi sir dung céan cir vao
tap lénh nay dé khai thac sir dung va tao thanh cac chuong trinh phuc
vu cho cac muc dich cu thé.

1.2. CAU TRUC HE VI XU’ LY VA TO CHU'C BEN TRONG CPU

1.2.1. CAU TRUC CHUNG CUA MOT HE VIXU LY

Trén déy ta da thiy bo vi xir ly 1a mét thanh phan réit co ban
khong thé thiéu duoc dé tao nén mot may vi tinh. Trong thuc té, bo vi
Xt ly con phai két hop thém céac bd phan dién tir khac nhu: bd nha, cac
bo phéi ghép vao/ra dé tao nén mot hé vi xu ly hoan chinh.

Hinh 1.1 gi6i thiéu so d6 khéi téng quat cia cia mot hé vi xir ly.

Trong so db nay ta thay rd cac khdi chirc nang chinh cua moét hé
vi xir Iy bao gom:

—  Khbi xir ly trung tam (Central Processing Unit, CPU).
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— B0 nhé ban din (Memory, M).
—  Khéi phdi ghép véi cac thiét bi ngoai vi (Input/Output, J/O).
—  Céc bus truyén thong tin.

Bus dir lieu
Iﬁ t I t I Bus ({éu khién
Bo xir Iy Bo nhé Ph6i ghép  [ag—] Thiét bi vao
trung tim Thanhghi [ (MemoOry) | mamgni | vao/ra (1/0) :

CPU trong ROM-RAM ngodi
1 ] Na —» Thiét bi ra

{ omamoi ] !

Hinh 1.1. So s6 khoi tong quat hé vi xir Iy

1.2.1.1. Khdi xir ly trung tim, CPU

Khéi xir Iy trung tdm dong vai trd chu dao trong hé théng vi xir
ly, day 1a mot mach vi dién tir c6 d9 tich hop rat cao. Khi hoat dong no
doc ma l1énh duéi dang céc bit 0 va 1 tir bd nhé. Sau do, s€ giai ma cac
1énh nay thanh diy cac xung diéu khién vmg véi cac thao tic trong
lénh dé diéu khién cac khdi khac thuc hién ting budc céac thao tac do.
Pé lam duoc diéu nay bén trong CPU c6 cac thanh ghi ciung b tinh
toan sd hoc va logic (ALU) dé thao tac véi dir liéu. Ngoai ra, ¢ day
con ¢ hé théng mach dién tir rit phirc tap dé giai ma 1énh va tir d6 tao
ra cac xung diéu khién cho toan hé.

1.2.1.2. B4 nhé ban din (Memory)

Bo nhé ban dan hay con goi 1a by nhé trong 1a mdt bd phan rat
quan trong cua hé vi xir ly. Tai ddy (trong ROM) chira chuong trinh
didu khién hoat dong cua toan h¢, dé khi bat dién 1én thi CPU c6 thé
lay lénh tir ddy ma khoi dong hé thong. Mot phan cua chuong trinh
diéu khién hé thong, cac chuong trinh tng dung, dir liéu cung cac két
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qua cua chuong trinh dugce dé trong RAM. Céac dir liéu va chuong
trinh mudn luu trir 1au dai s& duge dé & bd nhé ngoai.

1.2.1.3. Khéi phéi ghép vao/ra (1/0)

Khéi phéi ghép vao/ra tao ra kha ning giao tiép giira hé vi xur 1y
voi thé gioi bén ngoai. Cac thiét bi ngoai vi nhu ban phim, chudt, man
hinh, may in, chuyén dbi sb tuong tu (D/A), chuyén ddi twong tu sb
(A/D) déu duoc lién hé véi vi xir ly théng qua bd phan nay. Bo phéan
phdi ghép cu thé giira bus hé thong véi thé gii bén ngoai thuomg dugce
goi la cdng. Nhu vay, ta sé c6 cong vao dé 14y thong tin tir ngoai vao
va cbng ra dé dua thong tin tir trong hé ra ngoai. Tuy theo yéu cau cu
thé ma cac mach cdng nay c6 thé dugc xay dung tir cac mach logic
don gian hoac tir cac vi mach chuyén dung lap trinh duoc.

1.2.1.4. Hé thong Bus

Trén so d6 khéi hé vi xir ly ta thay ba khdi chirc nang dau lién hé
v6i nhau thong qua tap cac duong day dé truyén tin hiéu goi chung la
bus hé théng. Bus hé théng bao gom ba bus thanh phin img véi cac
tin hiéu dia chi, di liéu va diéu khién.

Bus dia chi: Thuong cé tur 16, 20, 24, 32 duong day song song
truyén tai thong tin cua cac bit dia chi. Khi doc/ghi bd nhé CPU sé dua
ra trén bus nay dia chi cua 6 nh¢ lién quan. Kha nang phén biét dia chi
(sb luong dia chi cho 6 nhé ma CPU c6 kha ning phén biét duoc) phu
thudc vao sb bit ctia bus dia chi. Vi du mot CPU c6 sb dudng day dia chi
1a N = 16 thi n6 c6 kha nang dia chi hoa dugc 2" = 2'® = 65536 = 64KB 6
nhé khac nhau (1K = 2'° = 1024). Trén so dd khéi ta d& nhan ra tinh
mdt chiéu cua bus dia chi qua chiéu cua mii tén. Chi ¢c6 CPU méi ¢6
kha nang dua ra dia chi trén bus dia chi.

Bus dir liéu: Thuong cé tir 8, 16, 20, 24, 32 dén 64 duomg day
tuy theo cac bd vi xir ly cu thé. Sé luong duong day nay quyét dinh s
bit dir liéu ma CPU c6 kha nang xir ly mét lac. Chiéu mili tén trén bus
chi ra rang day la bus 2 chiéu.

16



Bus diéu khién: Thuong gbm hang chuc duong day tin hiéu khac
nhau. Mdi tin hiéu diéu khién c6 mot chiéu nhat dinh, vi khi hoat dong
CPU dua tin hiéu diéu khién t&i cac khdi khac trong hé. Pong thoi no
cling nhan tin hiéu diéu khién tir cac khdi d6 dé phdi hop hoat dong
toan hé, nén céc tin hiéu nay trén hinh vé duoc thé hién bang miii tén
hai chiéu.

Hoat dong cua hé vi xir ly trén cling co thé duoc nhin nhan theo
mot cach khac. Trong khi hoat dong va tai mot thoi diém nhat dinh, vé
mat chic ning mbi khéi trong hé trén tuong dwong cac thanh ghi trong
(trong CPU) hodc céc thanh ghi ngoai (ndm trong bd nhé ROM, RAM
va trong khéi ghép ndi 1/0). Hoat dong cua toan hé thuc chét 1a su
phdi hop hoat dong cua céc thanh ghi trong va ngoai néi trén dé thuc
hién su bién déi dir liéu hodc su trao dbi dir liéu theo cac yéu cau da
dinh trudc.

1.2.2. CAU TRUC CHUNG CUA CPU

V6i mbi vi xir Iy déu c6 mot so dd clu triic bén trong va duoc
cho trong cac sb tay cua nha ché tao. So d6 chu triic & dang khoi rat
tién loi va dé trinh bay nguyén ly hoat dong cua vi xir ly.

CAu tric cua tit ca cac vi xir ly déu c6 cac khdi co ban giong
nhau nhu: ALU, cac thanh ghi, khéi diéu khién la cac mach logic. Dé
nim rd nguyén ly lam viéc cua vi xir ly can phai khao sat nguyén ly
két hop cac khoi véi nhau dé xir Iy mot chuong trinh.

Hinh 1.2 trinh bay so d6 khéi cua vi xir 1y 8 bit.

Nhin vao so d6 khdi trén ta c6 thé chia ciu triic chung ciia mot
CPU ra lam ba phan chinh: Khéi ALU (Arithmetic Logic Unit), khoi
diéu khién (Control Logic), cac thanh ghi (Register) va Bus dir liéu.
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16 bit
address
bus

Memory Address Register | | Accumulator A | Status REG
Hi | Lo

SP
PC

o Ty ]

F:) 8 Bit
VALY,
an mswuction | [ | | TEMP1| | [ TEMP2 |

output  |ICONTROL| | Register
control _J LOGIC

lines I””II

IN IN

instruction

Decoder our

4
[TTTTTTITITT

Hinh 1.2. S¢ 16 khéi cia vi xir Iy 8 bit
1.2.2.1. Khéi ALU

ALU la khéi quan trong nhat cua vi xur 1y, khéi ALU chira cac
mach dién logic chuyén vé xir ly dit liéu. Khéi ALU c¢6 hai ngd vao co
tén 1a “IN” chinh la cac ngd vao dir liéu cho ALU xir ly va mét ngé ra
¢6 tén 1a “OUT” chinh la ngo ra két qua dit liéu sau khi ALU xir ly
xong.
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Dir liéu truéc khi vao ALU dugc chita & thanh ghi tam thoi
(Temporarily Register) c¢6 tén la TEMP 1 va TEMP 2. Bus dir liéu bén
trong vi xir 1y dugc két nbi véi hai ngd vao “IN” cua ALU thong qua
hai thanh ghi tam thoi. Su két ndi nay cho phép ALU c6 thé 1iy bat ky
dir liéu nao trén bus dir liéu bén trong vi xir ly. Ngé ra OUT cua ALU
cho phép ALU c6 thé giri két qua dir liéu sau khi xir ly xong 1én bus
dir liéu bén trong vi xir ly. Do do, thiét bi nao két nbi véi bus bén trong
déu c6 thé nhan dir liéu nay.

Vi du: Khi ALU cong hai dir li€u thi mdt trong hai dir liéu dugc
chira trong thanh ghi Accumulator, sau khi phép cong dugc thuc hién
boi ALU thi két qua s& guri tro lai thanh ghi Accumulator va luu trir &
thanh ghi nay.

ALU xtur ly mdt dir liéu hay hai dir liéu tuy thudc vao lénh hay
yéu cau diéu khién, vi du khi cong 2 dir liéu thi ALU s& xir ly 2 dir liéu
va dung 2 ngd vao “IN” dé nhap dir liéu, khi ting mét dir liéu nao d6
l1én 1 don vi hay léy bu mot dir li€u, khi d6 ALU chi xir ly 1 dir liéu va
chi cin mét ngd vao “IN”.

Khdi ALU c6 thé thuc hién cac phép toan xir Iy nhur sau:

Add (cong) Complement (lay bu) OR (Phép OR)

Subtract (trir) Shift right (dich phai) Increment (tang)

AND(phép AND) Shift left (dich trai)  Decrement (giam)

Exclusive OR (phép XOR — hodc c6 loai trir)

Nhur vdy: Chuc ning chinh ciia khéi ALU la 1am thay ddi dir liéu
hay chuyén vé xir ly dir liéu nhung khéng luu trix dir liéu.

1.2.2.2. Cac thanh ghi bén trong vi xir ly

Cac thanh ghi bén trong c6 chirc ning lwu trir tam thoi cac dir
liéu khi xir ly. Trong sb cac thanh ghi c6 mgt vai thanh ghi dac biét khi
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thuc hién céc 1énh dic biét, cac thanh ghi con lai goi la cac thanh ghi
thong dung.

Céc thanh ghi thong dung rét hiru dung cho ngudi 1ap trinh dung
dé luu trir dir liéu phuc vu cho cong viéc xir 1y dir li¢u va diéu khién,
khi viét chuong trinh ta luén sir dung cac thanh ghi nay. S6 luong céc
thanh ghi thong dung thay di tiy thudc vao timg vi xir ly.

Céc thanh ghi co ban ludn ¢6 trong mét vi xir ly la thanh ghi tich
lujy A (Accumulator register), thanh ghi by dém chuong trinh PC
(Program Counter register), thanh ghi con tré ngin xép SP (Stack
pointer register), thanh ghi trang thai SF (Status register — Flag
register), cac thanh ghi thong dung, thanh ghi Iénh IR (Instruction
register), thanh ghi dia chi AR (address register).

1.2.2.3. Khéi diéu khién logic va khoi gidi ma Iénh

— Chuc nang cua khéi giai ma lénh (Instruction decoder) la nhan
Iénh tir thanh ghi 1énh, sau d6 giai ma dé giri tin hiéu diéu khién dén
cho khéi diéu khién logic.

— Chirc ning cta khéi diéu khién logic (control logic) la nhan
lénh hay tin hiéu diéu khién tir by giai ma lénh, sau d6 s& thuc hién
dung cac yéu cau cua 1énh. Khéi didu khién logic duoc xem la mot vi
xir Iy nho nam trong mét vi xu ly.

1.2.2.4. Bus dir li¢u bén trong vi xir ly (Internal data bus)

Bus dir liéu dung dé két ndi cac thanh ghi bén trong va ALU véi
nhau, tit ca cac dir liéu di chuyén trong vi xir ly déu thong qua bus dir
liéu nay. Cac thanh ghi bén trong c6 thé nhan dir liéu tir bus hay c6 thé
dat dir liéu 1én bus nén bus dir liéu nay la bus dir liéu hai chiéu. Bus dir
liéu bén trong c6 thé két ndi ra bus bén ngoai khi vi xir ly cn truy xuat
dir liéu tr bd nhd bén ngoai hay cac thiét bi 1/O.
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1.3. CAU TRUC D{¥ LIEU TRONG HE VI XU LY

Mot véan dé quan trong trong hé vi xiur ly 1a viéc Iuu trir va xu ly
cac dir liéu sb. Thong thuong ching ta da quen thudc véi cac sb trong
hé dém co s6 10, nhung trong thuc t& con c6 nhiéu hé dém véi cac co
s6 khac nhau. Trong phan nay ching ta s& lam quen véi cach biéu dién
s6 nhi phan, sb Hex, cac khai niém bit, byte, word, sau d6 la cac phép
toan co ban vdi ma hé hai.

1.3.1. CAC HE PEM DUNG TRONG HE VI XU LY

1.3.1.1. Hé co sé6 mudi (Decimal — thap phén)

Trong cudc séng hang ngay ta dung hé co s6 muoi, noi gon la hé
mudi (Decimal number system, viét tit 1a hé D) dé biéu dién cac gia
tri 8. Chung ta dung t6 hop céc chir s tir 0 dén 9 dé biéu dién cac gia
tri s8. Di kém theo tap hop d6 co thé dung thém hau té D & cudi dé chi
ra rang d6 1a hé mudi.

1.3.1.2. HE co s6 hai (Binary — nhi phén)

Trong thé giéi may tinh lai khac, dé biéu dién mot gia tri sb
ching ta dung hé co sé hai hoic néi gon la hé hai (Binary number
system, viét tat 1a hé B). Sir dung hai chir s 1a 0 va 1 dé biéu dién
(img v6i hai trang thai cé dién va khong cé dién cua cac mach dién tr
cAu tao nén may). Dic diém cua hé ¢ém co s6 hai 1a trong cung mot s6
¢6 hai chir sé gidng nhau thi chir s6 bén trai co gia tri gap hai lan chir
s6 bén phai.

Tir hé dém co sb hai ta c6 cac khai niém sau:

—  Bit: Mdi chir sb trong hé hai la mét bit. Chix sé dau tién bén
trai trong day cac sb hé hai goi 1a bit cé nghia lon nhét hay
bit c6 trong sb 16n nhit (Most Significant Bit — MSB), con
bit cudi cing bén phai trong day goi la bit c6 nghia bé nhét
hay bit c6 trong s6 nho nhét (Least Significant Bit — LSB).
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— Byte: 1Byte = 8 Bit.

—  Word: 1 Word = 2 Byte = 16 Bit.

— Double Word (tir kép): 1 Double Work = 32 Bit.

Vidu:15D=1111B

1.3.1.3. H¢ co s6 16 (Hexa decimal — thap luc phin)

Néu ta dung hé hai dé biéu dién cac sb c6 gia tri 1om ta s& gap
diéu bét tién la s6 hé hai thu dugc qua dai. Vi du, dé biéu dién sb 255
ta can dén 8bit viet nhu sau: 255=11111111B

Trong thuc té, dé viét két qua biéu dién cua cac sb cho gon ngudi
ta tim cach nhom bon so hé hai thanh mot so hé 16 va sir dung 16 chir
s6 coban: 0 + 9, A, B, C, D, E, F dé biéu dién.

Pic diém cua hé co s6 16 1a mot chit sb & co s 16 ¢o hai chir sb
gidng nhau thi chir s6 bén trai co gia tri gfip 16 14n chir sé bén phai.
Vidu: (11001010),=2"+2°+2 +2 =128+ 64 + 8 + 2 =202
(11001010); =(CA)16=12.16 + 10 =202
Nhue védy: Hé co s6 16 thuc té ciing 1a hé hai nhung duoc viét gon
hon va diéu quan trong nhit la gitup cho ngudi sur dung it bi nham.
1.3.1.4. Hé mudi mi hoa bing hé hai (Hé BCD)

Thich hop cho thiét bi do ¢ thém phén hién thi sb & dau ra ding
c4c loai dén hién s6 khac nhau. O day ta dung bén sé hé hai dé ma hoa
mot s6 hé muoi ¢o gia tri nam trong khoang tir 0, 1, ..., 9.

Vi du: S6 520 néu biéu dién theo kidu s BCD thi duoc
(0101 0010 0000)scp

1.3.2. BIEU DIEN CAC SO VA KY TU THEO MA HE HAI
1.3.2.1. Biéu dién s6 nguyén

Biéu dién so nguyén khong diu
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Néu ta chi dung sé nguyén duong thi cach biéu dién la don gian.
Mot s6 8 bit c6 thé duge sir dung dé biu dién céac sb tir 0 dén 255.
That vay:

00000000 =0
10000000 =128
11111111 =255

Thong thuong, néu mot chudi n bit cia cac sé nhi phan agjans ..
a,a9 s& duoc tinh nhu mot sb nguyén A khong dau, ma gia tri cua né la:

n-1

A=) 2'a,

i=0

Biéu dién diu — d6 1én (hay d6 16n c6 déu)

Viéc str dung céc sb nguyén khong dau 1a khong du vi ta can biéu
dién ca sé 4m ciing nhu cac sé nguyén duong. Vi vay, dé biéu dién cac
s6 c6 diu, bit MSB trong tir duoc dung 1am bit ddu. Néu bit MSB 12 0
thi s biéu dién 1a sé duong va néu bang 1 thi 1a s6 am. Trong mét tir n
bit thi n — 1 bit cudi cung giir gia tri sé nguyén.

Vidu: (+20 =00010100 hoac -20 =10010100)

Cong thirc tdng quat co thé dugc biéu dién nhu sau:

n-2 ,
A=22'a'_ Néua,; =0
=0
n-2 ; .
A=-)2a  Neway =1
i=0

Biéu dién s6 bu hai

Gidng nhu cach biéu dién déu - d¢ 16n, cach bidu din sé bu hai
ciing sir dung bit cao nhat (MSB) nhu 1a mét bit diu. Nhung né khac
véi cach biéu dien dau — d6 16n cac bit con lai s& ¢ y nghia khac di.

Cong thirc tong quat dé biéu dién mot sd bu hai nhu sau:
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n-2
n-1 i
A=-2 a +22 a
i=0

Trong truomg hop cac sé nguyén duong thi a,; = 0 cho nén biéu
thie —2" @ =0. Do vay, biéu thirc trén duoe biéu dién s bi hai
cho ca sb duong va sb 4m.

Béng 1.2 so sanh cach biéu dién sé bu hai va biéu dién dau — do
16n dbi vai cac s6 nguyén 4 bit.

Bing 1.2
Biba didn 80 Biéu dién d4u—d 16m | Bidu dién sb bis hai
thap phan

+7 0111 0111
+6 0110 0110
+5 0101 0101
+4 0100 0100
+3 0011 0011
+2 0010 0010
+1 0001 0001
+0 0000 0000
-0 1000 ;

-1 1001 1111
-2 1010 1110
-3 1011 1101
-4 1100 1100
-5 1101 1011
-6 1110 1010
K 1111 1001
-8 - 1000
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Quan sdt bang trén ta thiy:
— Néu ta ding 4 bit dé biéu dién sé thi ta thu duoc 16 t6 hop c6
gia tri tir 0 dén 15 tirc 1a chi biéu dién dugc sé duong.
—  Véi céach biéu dién theo dau do 16m ta c6 thé biéu dién duoc
ca s6 duong va 4m nim trong khoang —7...—0 +0...+7.
— Vi cach biéu dién theo ma bu hai ta ciing biéu dién duoc ca
s6 duong va 4m nam trong khoang —8...0...+7.
Bién doi bit
C6 trudong hop nguoi ta 1y s nguyén n bit nhung lai Iwu né vao
trong m bit ma m > n. Trong truong hop biéu dién dau do 16n c6 thé
thuc hién mot cach dé dang bang cach di chuyén bit dau dén vi tri méi
& bén trai va dién thém 0 vao do.

Vi du:

+18=00010010 (d4u — d6 16m, 8-bit)
+18 = 00000000 00010010 (d4u — do 16m, 16-bit)
-18 =10010010 (d4u — do 16m, 8-bit)
-18 = 10000000 00010010 (d4u — dd 16m, 16-bit)
Piéu nay khong con dung nita véi s6 nguyén 4m bu hai

Vi du:

+18 =00010010 (s6 bu hai, 8-bit)

+18 = 00000000 00010010 (s6 bu hai, 16-bit)
-18=11101110 (s6 bu hai, 8-bit)
~32658 = 10000000 01101110 (s6 bu hai, 16-bit)

Quy tic dé bién dbi bit s6 bu hai 1a di chuyén bit diu dén vi tri
m&i phia bén trai va dién thém céc bit c6 gia tri bang bit dau (ca vao vi
tri cii cua bit ddu). Di véi cac sé duong thi dién thém 0 véi cac sb am
thi dién thém 1. Nhu vdy, cach biéu dién 18 theo ma bu hai nhu sau:
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+18 = 00010010 (s6 bu hai, 8-bit)

+18 = 00000000 00010010 (sé bu hai, 16-bit)
-18=11101110 (sb bu hai, 8-bit)
~18=11111111 11101110 (s6 bu hai, 16-bit)

1.3.2.2. Biéu dién s6 thuc
S thuc A trong hé nhi phan duoc biéu dién nhur sau:
A= D1D2D3...Dn, d|d2d3...dn = D, d

Trong do6:
D =D;D;D;...Dn La phan nguyén
d=d;dyd;...dn La phan thap phén

Viéc biéu dién A dudi dang nhi phan dugc thuc hién lam hai
budc. Dau tién dbi phdn nguyén ra dang nhi phan theo kiéu théng
thuomg, sau d6 ddi tiép phan thap phan.

Gia sur phan thap phan 0.d;d,ds...dn c6 dang biéu dién nhi phan
la b1b2b3. ..bm.

Khi d6 gia tri cua n6 trong hé co s6 10 dugce tinh nhu sau:
d =d,dyds...dn = (b;bsbs...bm);
= (02" + 527 + b327 +...+ bm2 ™)y
1.3.2.3. Biéu dién ky tr theo ma ASCII

Trong thuc té xir ly ciia may tinh ngoai cac ky tu chir cai con co
cac ky tu dac biét va cac ky tu sé. Ky hiéu phd bién nhat ngay nay la
dung mad ASCII (American Standard Code for Information
Interchange) ma chuin cia My dung trong trao ddi thong tin. Viéc
dung céc ky tu ¢ ma hod thong tin theo bang ma chuin sé& cho chung
ta kha nang trao doi thong tin véi hdu hét cac hé vi xir ly khac, ké ca
dbi véi cac hé vi xir Iy tién tién (hinh 1.3).

Khi tra cac bang nay ta doc ma cua ky tu theo thir tu ¢t — hang.
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Vi du: Ma ASCII cia mét s ky tu thuong ding trong khi 13p trinh.

<BEL> (Bell, chuéng): 07H

<BS> (Back space, xo04 lui): 08H
<LF> (Line Feed, thém dong méi): 0AH

Hexa

decimal 0 1 2 3 4 5 6 7

0 <NUL> | <DLE> | <SP> 0 @ 4J P | p
0 16 32 48 6 80 96 112

<SQH> | <DCL> |

1 1 17| 33 . 49 & 65 Q sil 2 o1 Y3

2 <STX> | <DC2> L 2 B R b r
2 18 34 50 66 82 98 114

3 <ETX> | <DC3> # 3 C S c S
3 19 35 51 67 83 99 115

4 <EQT> | <DC4> $ 4 D 9k 4} t
4 20) 36 52 68 8 100 116

5 <ENQ> | <NAK> % 5 E U e u
5 21 37 53 69 85 101 117

6 <ACK> | <SYN> [ & 6 F \V/ f v
6 22 38 54 70 86 102] 118

7 <BEL> | <ETB> : 7 G W g w
7 23 39 . 55 71 87 103 119

8 <BS> <CAN> ( 8 H X h X
8 24 40 56 72 88 104 120,

9 <HT> <EM> ) 9 Y 1 y
9 25 4] 57 73 89 105 121

A <LF> <SUB> * J Z _] Z
10 26 42 58 i 90 106 122

B <VT> <ESC> + ; K [ {
11 27 43 59 75 91 107 123

C <EF> <FS> s < L \ l
12 28] 44 60} 76 92 108 124

D <CR> <GS> - = M ] m }
13 29 45 61 77 93 109 125

E <SO> <RSI> . > N A n -
14 30, 46 62 78 94 110] 126
F <SI> <US> / . 9 O ) <DEL>
15 31 47 63 79 — 95 111 127

Hinh 1.3. Bang ma ASCII tiéu chuin
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Khi xem xét bang ma ta c6 thé rut ra nhitmg nhén xét so by sau:

— Hai ct dAu tién cia bang ma duge ding cho cac ky tu diéu khién.

— Cot 2 danh riéng cho cac ky tu ngan céach.

— Cacky tu s6 nam & cot 3.

— Céc chit ci hoa nam & cdt 4, 5. Céc chir cai thudng & cot 6, 7.

Khoang céch giira chir thuomg va chir hoa cung tén la 20H.

Quan hé giva ma ASCII véi sé BCD

Trong khi 1am toan véi cac sé BCD ta thuong két hop hai s6
BCD thanh mét Byte, dang s6 BCD viét theo kiéu nay duoc goi la
dang BCD chuén hay con goi la dang BCD goi. Khi luu trix, khi hién
thi hoac khi truyén giita cac thiét bi cac gia tri s 0...9 thuc chit ta lam
viéc véi ma ASCII ciia cac s d6 tirc la cac s6 30H...39H. Nhur vay, ta
thdy trong 1 byte ma ASCII biéu dién cac s6 0...9 c6 4 bit thip img
v6i ma BCD cua chinh cac sé d6, 4 bit cao bao gi¢r ciing ing véi ma
BCD cuia s6 3. Néu trong byte ma ASCII nay ta thay 4 bit cao bang OH
thi ta thu dugc s6 BCD khong goi. N6i cach khéc, sb BCD khong goéi
la s6 dai 1 byte, trong d6 c6 4 bit cao bang 0; 4 bit thip 1a sb BCD
chuin ma hoa s6 can biéu dién.

Vidu:
Mai ASCII cua 5 1a 0011 0101 =35H
Ma ASCII cua 9 1la 0011 1001 = 39H

Ma BCD khéng goicua 5 1a 00000101 = 05H
Ma BCD khéng géicia 9 12 0000 1001 = 09H
Mai BCD géi chuan cia 59 1a 0101 1001 = 59H
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1.3.3. CAC PHEP TOAN SO HQC VOI MA HE HAI
1.3.3.1. Phép cong

Phép cong cac sb hé hai dugc thuc hién giéng nhu khi lam véi
cac s6 hé 10. Quy tic phép cong véi s6 hé hai dugc cho trong bang 1.3.

Bang 1.3
A B Y C
0 0 0 0
0 1 1 0
I 0 1 0
1 1 0 1
Y: két qua
C: nh¢ (Carry)
Vidu: 99 + 95 =194
Cong hé muoi Cong h¢ hai
Nhé 1111 1110
99 Sb hang 1 01100011
95 S6 hang 2 0101 1111
194 Tong 1100 0010

Cac bd cOng trong cac khéi tinh toan sé hoc ctia may tinh sé& thuc
hién cac phép cong theo cach da noi & trén.
1.3.3.2. Phép trir
Phép trir cac s6 hé hai dugc thuc hién giéng nhu khi lam véi cac
s6 hé 10. Quy tac phép trir véi s6 hé hai dugc cho trong bang 1.4:
Bang 1.4

—|—|o|o|®
—|o|—|o|e
o|—|—|o|=<
o|lo|— oW
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Vidu: 194 —95=99

Trir hé muoi Murgn Trir hé hai

11111110
194 S bi trir 1100 0010
95 S6 trir 0101 1111
99 Hiéu 01100011

Trong khi lam phép trir ta nhan thdy c6 thé thuc hién phép trir
bing phép cong. Cong sb bi trir vai s6 i cta sb bi trir (s6 bu hai).

Vidu: 15-13=2

Ta d biét —13 biéu dién theo s6 bu hai nhu sau: 1111 0011

15 = (0000 1111),

-13 = (1111 0011)pa2

Téng = (0000 0010), =2
1.3.3.3. Phép nhin

Phép nhan cac s6 hé hai duoc thuc hién giéng nhu khi lam véi céac
sb hé 10. Quy tic phép nhéan véi s hé hai duge cho trong bang 1.5:

Bang 1.5
a b Y
0 0 0
0 1 0
1 0 0
1 1 1

Trén co s& quy tic vira néu va dé cho don gian ta thuc hién mét
phép nhan 2 s6 h¢ hai 4 bit dé lam sang t6 thuét toan nhan:
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1001 S6 bi nhan (9)
0110  S6 binhan (6)
0000 Thanh phan 1 cta téng tich luy
1001 Thanh phén 2 cia téng tich luy
1001 Thanh phan 3 cla téng tich luy
0000 Thanh phan 4 cla téng tich luy
0110110  Téng tich luy (54)

Téng tich luy = 54

D6 dai cuc dai cua két qua trong truong hop nay la 8 bit. Néu ta
¢6 céac toan hang 8 (hoac 16) bit thi d§ dai cuc dai cua phép toan la
16 (hodc 32) bit. Phan tich ky vi du trén ta thay phép nhan c6 thé
thuc hién theo thuit toan cdng va dich (trén co s& cac bd cong va
dich nhu sau):

— Thanh phin diu tién cua tong tich luy thu duoc la tich cua 5O

LSB trong s6 nhan voi s6 bi nhan. Néu LSB = 0 thi thanh
phn nay ciing bang 0, con néu LSB = 1 thi thanh phan nay
chinh bing sb bi nhan.

— MB&i thanh phn thi i tiép theo cua tong tich luy sé tinh duogc

bang cach tuong tu, nhung phai dich trai i bit (co thé bo qua
céc thanh phén bang 0)

— Tbng cua cac tong thanh phan la tich can tim. L4y luén vi du

trén dé minh hoa.

1001 S6 bi nhan (9)

0110  S6 bi nhan (6)
1001 S5 bi nhan dich tréi
1001 S6 bi nhan dich trai

0110110  Téng tich luy (54)




1.3.3.4. Phép chia

Vi vi xir Iy gdbm cac phan tir dé thyuc hién phép cong va dich, vi
vy ta sé dua ra quy tic thuc hién phép chia biang cach dp dung
phuong phap cong va dich.

Buéc 1: Ddi sb chia ra sb bu hai cta noé.

Budce 2: Léy s6 bi chia cong voi s6 bu hai cua sb chia (trir di ) chia).

Néu két qua nay co6 bit ddu bang 0 (nghia la phan nay cua s6 bi
chia chia dugc cho sé chia) thi bit twong img ctia thuong bing 1.

Néu két qua nay c6 bit ddu bang 1 (nghia la phan nay cua sb bi
chia khong chia dugc cho s chia) thi bit trong mg cta thuong bang 0
va budc phai khoi phuc lai gia tri ban dau cua sé bi chia bang cach
cong két qua véi s6 chia & ma hé hai.

Budc 3: Dich trai két qua thu dugc ¢ trén va lam lai buée 2 cho
dén khi nhan dugc két qua la 0 (chia hét) hoac nho hon sb chia (chia
con du).

Vi du: Thuc hién phép chia: 255/22

S bi chia: 215 =011010111

S6 chia: 22 =010110

S6 bu hai cta s6 chia =101010

Cac budc thuc hién duoc tién hanh nhu sau:

S bi chia =011010111

S6 chiagmabu2 décong =101010

Tong 1 = 000100111 bit d4u = 0 => thuong = 1
Dich trai tong 1 =00100111

S chiagmabu2 décong =101010
Téng 2 = 11001111 bit ddu =1 => thuong = 0
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S6 chiadma hé 2 dé cong  =010110

S bi chia =00100111

Dich trai s6 bi chia =0100111

S chiagmabu2 décong =101010

Tong 3 =1111011 bit ddu=1=>thuong =0
S6 chia & ma hé hai dé cong = 010110

S bi chia =0100111

Dich tréi s6 bi chia =100111

S chiagmabu2 décong =101010

Téng 4 =010001 bit ddu =0 => thuong = 1

Pén day khong thé thuc hién dugc nita vi tng 4 12 010001 = 17 <22
Nhu vy két qua phép chia la: 1001 =9 va du 010001 = 17

e Phan bai tap

Bai 1. Thé nao 1a mét hé vi xir ly? Chic ning cua timg khdi
trong hé vi xur ly?

Néu mot hé vi xir ly khong c6 bd nhd trong ROM, RAM thi ¢6
hoat dong dugc khong? Tai sao? Néu mdt hé vi xur ly khong co khéi
ghép néi vao ra I/O thi c6 thé hoat dong duoc khong? Tai sao?

Bai 2. C6 may phuong phap biéu dién sé nguyén? Uu, nhuoc
diém cua timg phuong phap?

Thuc hién cac phép tinh sau:

01001101b +00110010b = ?
10111100b-01011111b=?

Cho biét két qua ctia phép tinh & hé co sb 10 néu cac sb néi trén la:

a) S6 nguyén khong dau;



b) S6 nguyén c6 d4u bidu din theo kidu diu - d¢ 16m;

c) Sb nguyén c6 déu biéu din theo kidu ma bu hai.

Bai 3. Dé ma héa mét sb —125 trong hé vi xir 1y c6 thé thyc hién
theo nhimg phuong phap nao? Ma cuia sb trén cho timg phuong phép?

Thé néo la hién tugng tran trén trong phép cong? Cho vi du minh hoa.
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CHUONG II

HO VI XU LY INTEL 8086

e Phan ly thuyét

* Muc dich cia chuong:

Giup sinh vién khao sat va nim chéc cu triic mét vi xir Iy cu thé
cta hang Intel: Nam dugc ciu tric phin cimg (ciu triic bén trong, so
dd chirc ning cac chan), cdu tric phan mém (cac ché d dia chi). Khao
sat cac vi mach phu trg (ném dugc vai tro, chirc nang céc vi mach phu
tro, biét cach ghép ndi chiing véi vi xir ly 8086).

Nim duge ciu tric cua lap trinh hop ngit 8086, tir d6 1ap trinh
nhimg chuong trinh don gian sir dung b vi xur ly 8086.

* Tém tit ni dung:

Noi dung chuong II tap chung trinh bay ky vé cdu tric cua bd vi
xir ly 8086 — thudc ho vi xir ly 80x86 cua Intel va co ban vé lap trinh
hop ngir trén ho vi xir ly ndy, cac ndi dung chinh cia chuong bao gom:
Chu truc phin cimg, cach quan 1y bd nhd, cac ché do dia chi, tap lénh
va cac vi mach phu trg nhu mach tao xung 8284, vi mach chét, giai
md, cac b nhd dé tao nén mot hé vi xur ly hoan chinh; cach 1ap trinh
hop ngi dua trén tap 1énh ctia bg vi xir ly dé tao ra chuong trinh dang
* EXE hoac *.COM.

2.1. CAU TRUC CUA BQ VI XU LY 8086

2.1.1. TONG QUAN
Sau khi da tim hiéu qua vé cAu tric cua vi xir ly, tiép theo ta sé di
sau tim hiéu mot bd vi xir Iy cu thé va rat dién hinh: Bd vi xur ly 80x86
cua Intel. Cac thong s6 cua 8086 nhur sau:
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Nim san xuit: 6/1978

fkmax (d0ng hd nhip): 10MHz

MIPS (triéu 1énh/s): 0,33

S6 tranzitor: 29000

Bus s6 liéu: 16 bit

Bus dia chi: 20 bit

Kha nang dia chi: IMB

S chan: 40

D6 dai by nhé dém 1énh (hang doi): 6 byte
C6 thé thao tac vai bit, byte, tir, tir khdi

C6 kha nang thuc hién phép tinh véi cac sb 8 va 16 bit 6

d4u hodc khong c6 ddu dang nhi phan hoic thap phan, bao gém ca

phép chia va nhén.

2.1.2. CAU TRUC BEN TRONG VA HOAT PONG CUA VI XU

LY 8086

Hinh 2.1 la so d6 khéi cau triic bén trong cia vi xir ly 8086.
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EU: Execution Unit, khéi thuc hién 1énh.
BIU: Bus Interface Unit, kh6i phdi ghép bus.
ALU: Arithmetic and Logic Unit, khéi sé hoc va logic.



Thanh ghi c&

E.U (Execution Unit) | B.LU (Bus Interface Unit)
| -
Bus dfa chi |
20 Bi
AX l“ T Bus dif lieu
Cic thanh ghi BX 16 bit
da nang I [
CX |
DX
P Cic thanh ghi doanl CS
Ciéc thanh ghi va con tro lénh | DS
con tro va chi s6 BP | SS
SI
DI . | ES Bus trong cia CPU
| IP 16 bit dt lieu
| H 20 bit dia chi
— == ]
N N Bus dif liéu ! - )
T ALU (16 bit) | d-é“.’i';é ggo&a
icu n
| BUS
Céc thanh ghi tam thdi f<@——p l
Khéi > |
diéu khién 1
clia EU
| Dem lenh (hang doi 1énh)
ALU | 6 byte

Hinh 2.1. So' d6 khdi ciu tric bén trong cia vi xir Iy 8086

2.1.2.1. Cic khoi chire niing ciia CPU

Chirc nang bén trong vi xir ly vé mat logic dugc chia lam hai
khéi xir ly. Khi thir nhét la khéi giao dién bus (BIU) va khéi thir hai
1a khéi thuc hién 1énh (EU).
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BIU: Cung cip céc chirc ning lién quan dén viéc nhan 1énh va
xép hang dém lénh (hang doi), Iuu trix cic toan hang va dinh vi cac dia
chi. Khéi nay ciing cung cip cac chirc niang diéu khién Bus co sd.

Hang doi 1a mét RAM ndi bo toc d6 cao, dp dai cua hang doi nay
voi vi xir ly 8086 1a 6byte. Ky thuat hang doi 1énh cho phép BIU su
dung bd nhé rét hiéu qua. BIU s& liy mi Iénh trong bd nhd roi dua vao
hang doi. Nhu vay, BIU cé thé cung cép cac 1énh mét cach lién tuc ma
khong déc chiém BIU. Diéu nay lam giam déng ké thoi gian chét trén
Bus. Hang doi 1énh 1am viéc nhu mét by dém 1énh FIFO (First In First
Out, vao trudc ra trudc).

Néu c6 su vao/ra lién tuc ciia dong ma 1énh trong b dém nay thi
c6 nghia 1a ¢6 su phbi hop hoat dong higu qua giita hai khéi EU va
BIU theo co ché xir Iy xen ké lién tuc dong ma lénh dé 1am tang téc do
xir ly tong thé.

EU: Nhan cac lénh duoc la‘iy ra trude tir hang doi 1énh va cung
cAp cac toan hang, cac dia chi cho BIU dé khéi nay doc 1énh va dir
liéu. Trong khi d6, ban than EU s& giai ma lénh, thuc hién, roi lai
chuyén cac két qua téi BIU dé huu trir.

Céc 1énh chita trong hang doi 1énh chinh 1a nhimg 1énh cét trong
cac 6 nhé lién tiép nhau va ké tiép 1énh dang dugc thuc hién. Néu EU
thuc hién mot 1énh rdi chuyén diéu khién dén mét noi khac thi BIU s&
xo04 hang doi, lay 1énh tir dia chi méi, chuyén ngay cho EU rdi lai bat
dau lay tiép cac 1énh dé dua vao hang doi.

Co ciu nhan 1énh va thuc hién 1énh cua vi xir ly 8086/8088

Chi dan lénh:

Lénh 1 (da c6 sin): Thuc hién va ghi két qua
Lénh 2: Chi thuc hién Iénh
Lénh 3: Poc toan hang va thuc hién
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. CPU Ghi Nhan lénh Thuc hién Nhan lénh Doc Thuc hién
Vi xirly
the he
he2 ) Bus: [ Bam Bin Ban Ban
EU: | Thuc hién 1 Thuc hién 2 Thuc hién 3
Vi xirly
8086/8088 BIU: | Nhan lénh 2 Nhan kénh 3 Ghi lénh 1 Nhan lénh 4 Poc Nhan Kah §
BUS: Ban Ban Ban Ban Ban Ban

ALU: Piy chi 1a mét tip con cia EU, nhung trong thuc té n6
giéng nhu moét phﬁn c6 chu tric doc lap, chiu trach nhiém thuc hién
cac thao tac sd hoc va cac thao tac logic. Két qua lai dugc dinh vi
trong mot thanh ghi hoac trong by nhé va 6 co trang thai dugc cap
nhat dua trén két qua cua céc thao tac nay.

2.1.2.2. Cac thanh ghi cia CPU

Céc thanh ghi c6 thé dugc chia lam 4 nhém 1an luot c6 tén la:

— Céc thanh ghi doan: CS, DS, SS, ES.

— Cac thanh ghi da nang: AX, BX, CX, DX.

— Cac thanh ghi con tr6 va chi sb: IP, BP, SP, SI, DI
— -Thanh ghi c¢. FR (Flag).

Thanh ghi doan

Khéi BIU dua ra trén Bus dia chi 20 bit dia chi. Nhu vay, 8086
¢6 kha ning phan biét dugc 2?° = 1048576 = 1M 6 nhé hay 1MB.
Trong khong gian IMB nay bd nhé can dugc chia ra thanh cac ving
khac nhau danh riéng dé:

— Chira ma chuong trinh.

— Chira dir lidu va két qua trung gian ciia chuong trinh.
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— Tao ra mdt ving nhé dic biét goi la ngin xép (stack) dung vao
viéc quan 1y cac thong sé ciia bd vi xir ly khi goi chwong trinh con
hodc tr& vé tir chuong trinh con.

Trong thuc té vi xir Iy 8086/8088 c6 cac thanh ghi 16 bit lién
quan dén dia chi dau cua cac ving (doan) ké trén va ching dugc goi 1a
céc thanh ghi doan (Segment register). D6 la cac thanh ghi:

— CS (Code Segment): Thang ghi doan ma, chira dia chi bit dau
cua doan chuong trinh (doan ma) mang nhimg Iénh thuc hién dugc va
thong thuong 1a mot vung nhé chira dir liéu dang hang khong thé thay
dbi dugc hozc 1a mot ving ROM/EPROM.

— DS (Data Segment): Thanh ghi doan dir li¢u, chira dia chi bat
dau cua doan dir liéu, bao gém cac tham sb, cac bién, cac mang sb
liéu...

— SS (Stack Segment): Thanh ghi doan ngin xép, chira dia chi
bt diu cua doan ngin xép. Pay 1a mot mang cua RAM, noi ma dir
liéu ton tai trong cac thanh ghi dugc luu trit trong sudt qua trinh ngit
hoic thuc hién chuong trinh con.

— ES (Extra Segment): Thanh ghi doan dir liéu phu, chuia dia
chi bat d4u ctia viing nhé bd sung.

Dung lugng 16n nhit ciia mdi doan nhd nay 1a 64 Kbyte. Viéc
thay ddi gia tri cac thanh ghi doan tuong tmg c6 thé dich chuyén linh
hoat trong pham vi khong gian 1 Mbyte. Vi viy, cac doan nay c6 thé
ndm céch nhau khi thong tin can hwu trir trong ching doi héi dung
lugng du 64 Kbyte hoic ¢iing ¢6 thé nim trim 1én nhau do cé nhimg
doan khong can dung hét dung luong 64 Kbyte.

Noi dung cua thanh ghi doan cho phép ta xac dinh dia chi 6 nhé
nam & dau doan. Dia chi nay goi la dia chi co sé, dia chi cua cac 6 nhé
khéc ndm trong doan dugc tinh biang cach cong thém vao dia chi co s&
mot gia tri goi la dia chi Iénh hay d¢ 1énh (offset). D9 1énh nay duoc
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xé4c dinh boi mét thanh ghi 16 bit khac déng vai tro thanh ghi 1énh
(offset register).

Maoi sy trao ddi thong tin trong hé théng vi xir Iy déu ding dia chi
vét ly, con dia chi dugc tao bdi thanh ghi doan va thanh ghi 1énh nhu
trén duogc goi la dia chi logic va dugc ky hiéu nhu sau:

Dia chi logic = Thanh ghi doan: Thanh ghi lénh

Dia chi logic ton tai dudi dang gia tri cac thanh ghi cu thé bén
trong CPU va khi can thiét truy nhap 6 nhé nao do6 thi né phai dugc
dbi ra dia chi vat ly dé dua 1én bus dia chi (ph?m tir Z trén hinh vé).
Viéc chuyén dbi nay do mét bd tao dia chi thuc hién.

Dia chi vat ly cia 6 nh¢ dugc tinh theo cong thirc sau:

20 bit dia chi vat ly = Thanh ghi doan x 16 + Thanh ghi lénh

Vi du: Cap CS:IP s& chi ra dia chi cia 1énh sip thuc hién trong doan
ma. Néu tai mot thoi diém nao d6 ta c6 CS = FOO0H va IP = FFFOH thi

CS:IP ~ FOO0Hx16 + FFFOH = FO000H + FFFOH = FFFFOH

Ta ciing can chil y rang mot gia tri dia chi vat 1y s& c6 nhiéu cach
tao ra tir nhiéu gia tri thanh ghi doan va thanh ghi lénh.

Vi du: dia chi vat 1y ctia 32412H c6 thé duoc tao ra tir cac gia tri.

Thanh ghi doan Thanh ghi lénh
3000H 2412H
3200H 0412H
3240H 0012H

Cdc thanh ghi da nang

Trong khéi EU c6 4 thanh ghi da ning AX, BX, CX, DX. Diéu
dic biét 1a khi can chira dir liéu 8 bit thi mdi thanh ghi nay c6 thé tach
ra lam 2 thanh ghi 8 bit cao va thip lam viéc doc 14p nhau, d6 1a cac
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thanh ghi AH va AL, BH va BL, CH va CL, DH va DL. Méi thanh ghi
c6 thé dugc dung mét cach van ning dé chira cac loai dir liéu khac
nhau, nhung ching ciing ¢6 nhimg chirc nang riéng:
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AX (Accumulator, Acc): Thanh chira, cac két qua cua cac
thao tac thuomg dugc chira & day, néu két qua la 8 bit thi
thanh ghi AL dugc goi la Acc.

BX (Base): Thanh ghi co s&, thuong chira dia chi co s cua
mat bang trong bo nhé.

CX (Count): Thanh ghi dém, thuong ding dé chira sb lan
lap cua Iénh ldp, con CL thuong dung chira s6 lan dich hoac
quay trong cac lénh dich hoac quay.

DX (Data): Thanh ghi dir liéu. DX va AX tham gia vao thao
tac cua cac phép nhan hoic chia 16 bit, DX con dung dé chira
dia chi cua cac céng trong cac lénh vao/ra dir liéu (IN/OUT).

Cic thanh ghi con tré va chi so \
8086 c6 ba thanh ghi con tré va hai thanh ghi chi sé 16 bit, cac
thanh ghi nay (trir IP) déu c6 thé dugc ding nhu cac thanh ghi da
ning, nhung mg dung chinh ciia mdi thanh ghi 14 ching dugc ngdm
dinh nhu la thanh ghi 1énh cho cac doan tuong ung.

— IP (Instruction Pointer): Con tré 1énh, IP ludn tré vao lénh

tiép theo s& duoc thuc hién nim trong doan ma CS. Dia chi
ddy du cua lénh tiép theo nay ung voi CS:IP va duoc xac
dinh theo cach da noi o trén.

BP (Base Pointer): Con tré co sé, BP ludn troé vao mot dir
liéu ndm trong doan ngan xép SS. Pia chi day du cua mot
phan tir trong doan ngin xép img véi SS:BP va duge xac
dinh theo cach da noi ¢ trén.
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— SP (Stack Pointer): Con tré ngin xép, luon tré vao dinh hién
thoi cua ngan xép nim trong doan ngan xép SS. Dia chi day
du cua dinh ngin xép tng voi SS:SP va duge xac dinh theo
cach da néi ¢ trén.

— SI (Source Index): Chi sé nguﬁn, SI chi vao dir liéu can léy
trong doan dir liéu DS ma dia chi diy du tuong tmg véi
DS:SI va dugc xéac dinh theo cach da néi & trén.

— DI (Destination Index): Chi s0 dich, DI chi vao dir liéu can
ct trong doan dir liéu DS ma dia chi diy du twong img véi
DS:DI va duogc xac dinh theo cach da néi ¢ trén.

Thanh ghi co FR (Flag Register)

MB3i bit cua thanh ghi ¢ dé phan 4nh mét trang thai nhit dinh
ctia két qua phép toan do ALU thuc hién hodc mdt hoat dong cua EU.
Dua vao cdc cd ndy ma ngudi lap trinh c6 thé dua ra cac 1énh thich
hop tiép theo cho vi xir Iy (c4c 1énh nhay c6 diéu kién). Thanh ghi co
¢6 16 bit nhung chi sir dung 9 bit 1am bit co.

X X X X (0] D I T S Z X A X P X &

x: Khong dugce dinh nghia

Céc cd cu thé:

Cdc co trang thdi

— C hodc CF (Carry Flag): Co nhé CF = 1 khi ¢c6 nhé hoac
muon tr MSB.

— F hodc PF (Parity Flag): C& chin lé, phan anh tinh chin 1¢
cua tong sb bit 1 ¢6 trong két qua. CF = 1 khi tdng sé bit 1
trong két qua la chin.

— A hodc AF (Auxiliary carry Flag): C& nhé phu, rit ¢ ¥
nghia khi ta lam viéc véi cac sé BCD, AF = 1 khi ¢6 nhé
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hodc muon tir mdt s BCD thp (4 bit thép) sang mdt sd
BCD cao (4 bit cao).

— Zhodc ZF (Zero Flag): C¥ réng, ZF = 1 khi két qua bang 0.

— S hoic SF (Sign Flag): Cé&r d4u, SF = 1 khi két qua am.

— O hoic OF (Overflow Flag): Cé tran, OF = 1 khi két qua la
s6 bu hai vuot ra ngoai gia tri biéu dién cua né.

Cac c&r diéu khién (c6 thé 14p hoic xo4 bing cac lénh riéng)

— T hoic TF (Trap Flag): C& bay, TF = 1 thi CPU lam viéc &
ché do chay timg l1énh (ché d6 nay dung khi can tim 15i
chuong trinh).

— I hoic IF (Interrupt enable Flag): C& cho phép ngit, IF = 1
thi CPU cho phép cac yéu cau ngat dugc tac dong.

— D hodc DF (Direction Flag): C& hwémg, DF = 1 khi CPU
lam viéc vdi chudi ky tu theo ky tu tir phai sang trai (vi vay
D chinh la co lui).

2.1.3. MO TA CHUC NANG CAC CHAN CUA VI XU LY 8086

Hinh 2.2 12 so d6 bd tri chan cua vi xir 1y 8086.

Ta ky hiéu I/O tuong tmng la tin hiéu di vao va di ra khéi vi xir ly.

— ADO + ADIS5 [I, O]: Céc chan don kénh cho céc tin hiéu cua
Bus dir li€u va Bus dia chi. Xung ALE s& bao cho mach
ngoai biét khi nao trén cac duong d6 c6 tin hiéu dir liéu
(ALE = 0) ho#c dia chi (ALE = 1).

- Al6/S3, A17/S4, A18/S5, A19/S6 [O]: Pia chi/trang thai.
Diy la 4 duong dia chi cao nhét. Dia chi A16 — A19 s& ¢
mat tai cac chan d6 khi ALE = 1 con khi ALE = 0 thi trén
céc chan d6 c6 tin hiéu trang thai S3 — S6.



Chédo  Chédo
MIN MAX
GND[] 1 L 40 [Jvee
ADMC 2 39 :] ADIS
ADI3E 3 38 :] A16/S3
ADIZE 4 37 :] A17/54
AD1I[] 5 36 [_]A18sss
ap1[_] 6 35 A19/S6
AD9 E 7 34 ) (BHE/ST)
ADS [: 8 313 [ ] MN/MX
ap7[] 9 32 [Jrp
AD6 |: 10 31 |_]HOLD (RQ/GTO)
aps [ n 8086 30 [JHLDA (RQ/GT1)
as [] 12 29 [Jwr (LOCK)
AD3 |: 13 28 [ ]ioM (S2)
a2 [] 14 27 [CJotR S1)
ADI |: 15 26 [ _JDEN (S0)
ADO D 16 25 :| ALE (QS0)
L[] 17 24 [JINTA (Qs1)
INTRE 18 23 :]iﬁr
CLK [: 19 22 :] READY
GND E 20 21 :| RESET
Hinh 2.2. So' @b chin ciia vi xir ly 8086
A17/S4 A16/S3 Truy nhap dén
0 0 DPoan dir liéu phu (ES)
0 1 Poan ngin xép (SS)
1 0 Doan ma (CS) hoac khong doan nao
1
o 1 Doan dir liéu (DS)
S6 luén 1a 0

Bit S6 = 0 lién tuc, bit S5 phan anh gia tri bit IF cua thanh ghi co,
hai bit S3, S4 phoi hop véi nhau dé chi ra viéc truy nhap cac thanh ghi
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doan. Tin hiéu nay chuyén sang trang thai tré khang cao khi Bus ndi
bd ghi nhan tin hiéu treo.
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— RD [O]: Doc. Tin hiéu doc cho biét bo vi xir ly dang thuc

hién doc bo nhé hay doc I/O phu thudc vao trang thai chdn
S2. RD = 0 thi Bus dir liéu sin sang nhan sé liéu tir b nho
hoic thiét bi ngoai vi.

READY [I]: Tin hiéu bdo cho CPU biét tinh trang sin sang
ciia thiét bi ngoai vi hay b nhd. Khi READY = 1 thi CPU
thuc hién doc/ghi ma khong can chén thém céac chu ky doi.
Nguoc lai, khi thiét bi ngoai vi hay bd nhé c6 toc dé hoat
dong cham, chung c6 thé dua tin hiéu READY = 0 dé bao
cho CPU biét ma chd chung, luc nay CPU tur dong kéo dai
thoi gian thuc hién 1énh doc/ghi b?mg cach chén thém céc chu
ky doi.

INTR [I]: Tin hiéu yéu cdu ngit che duoc. Khi c6 yéu ciu
ngit ma c& cho phép ngit IF = 1 thi CPU két thic lénh dang
lam d¢, sau d6 di vao chu ky chip nhan ngit va dua ra bén
ngoai tin hiéu INTA = 0.

TEST [I]: Tin hiéu tai chan nay dugc kiém tra béi 1énh
WAIT (xem phan tap 1énh). Khi CPU thuc hién lénh WAIT
ma lic d6 tin hiéu TEST = 1 né sé& cho cho dén khi TEST =0
thi n6 méi thuc hién 1énh tiép theo.

NMI [1]: Tin hiéu yéu ciu ngit khong che dugc. Tin hiéu nay
khong chiu su khong ché cia co IF va né sé duge CPU nhin
biét bang tac dong cua suon lén cua xung yéu cau ngit. Nhan
dugc yéu cau nay CPU két thiic 1énh dang lam dé sau dé né
chuyén sang chuong trinh phuc vu ngit kiéu INT 2.



— RESET [I]: Tin hiéu khoi dong lai 8086. Khi RESET = 1 kéo
dai it nhét trong thoi gian 4 chu ky ddng hd thi 8086 budc
phai khoi dong lai.

— CLK [I]: Tin hiéu dong hd (xung nhip). Xung nhip c6 do
rong 1a 77% va cung cap nhip lam viéc cho CPU.

— Ve [I]: Chén ngudn nuéi, tai ddy CPU duoc cung cip ngudn
+5V£10%, 340mA.

— GND [O]: Hai chan ngudn dé ndi véi diém OV cia ngudn nudi.

— MN/MX [I]: Chéan diéu khién hoat dong ciia CPU theo ché
do MIN/MAX.

Ché dp MIN: Chan MN/MX duoc ndi thing vao +5V ma khong
qua dién tr&. Trong ché d6 MIN tét ca céc tin hiéu diéu khién lién quan
dén thiét bi ngoai vi truyén thdng va bo nhé da cé sin trong 8086. Vi
vay, viéc phdi ghép vai cac thiét bi d6 rit d& dang va chinh vi tin dung
duoc céc phdi ghép ngoai vi c6 sn nén c6 thé giam gia thanh hé thong.

— IOM [O]: Tin hiéu nay phan biét trong thoi diém di dinh
phén tir ndo trong cac thiét bi vao/ra (I0) hodc bd nhé (M)
duoc chon lam viéc vai CPU.

— WR [O]: Xung cho phép ghi. Khi CPU dua ra WR = 0 thi trén
bus dff liéu cac dit liéu da on dinh va chung s€ dugc ghi vao b
nhé hoic thiét bi ngoai vi tai thoi diém dot bién WR = 1.

— ALE [O]: Xung cho phép chét dia chi. Khi ALE = 1 cé
nghia la trén bus don kénh AD c6 cac dia chi cua thiét bi
vao/ra hay cua 6 nhd. ALE khong bao gio ¢ trang thai tro
khéng cao, khi CPU bi treo thi ALE = 0.

— DT/R [O]: Tin hiéu diéu khién cac dém hai chiéu cia Bus
dir liéu dé chon chiéu chuyén trén Bus D.
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— DEN [O]: Tin hiéu béo cho bén ngoai biét la lic nay trén
Bus don kénh AD"c6 dir liéu 4n dinh.

—  SSO0 [O]: Tin hiéu trang th4i. Tin hi¢u nay giéng nhu SO &
ché 46 MAX va dugc ding két hop véi IO/M, DT/R dé giai
ma cac chu ky hoat dong cua Bus.

Bang 2.1.

IO/M | DT/R | SSO Chu ky diéu khién bus
0 0 Poc ma 1énh
0 0 1 Poc b nhé
0 1 0 Ghi bg nhd
0 1 1 | Busréi
1 0 0 Chap nhan yéu cau ngit
1 0 1 Poc thiét bi ngoai vi
1 1 0 | Ghi thiét bi ngoai vi
1 1 1 Dirng

Bang cac chu ky cua bus qua céc tin hiéu SS0, I0O/M, DT/R

— HOLD [I]: Tin hiéu yéu cau treo CPU dé mach ngoai thuc
hién viéc trao déi dir liéu v6i bd nhd bing cach thdm nhip
truc tiép (Direct Memory Access, DMA). Khi HOLD = 1,
CPU sé tu tach ra khéi hé théng biang cach treo bus (cac bus
& trang thai tro khang cao) dé b diéu khién DMA (DMA
Controller, DMAC) c6 thé ldy duoc quyén diéu khién hé
thdng dé lam cac cong viéc trao déi dir liéu.

— HLDA [O]: Béo tin hiéu cho bén ngoai biét yéu cau treo
CPU dé dung cac bus da duoc chip nhan va CPU 8086 da
treo cac bus.



Ché dp MAX: Chan MN/MX nbi dit. Trong ché d6 nay mot sb
tin hiéu diéu khién can thiét duoc tao ra trén co s& cac tin hiéu trang
thai nhd dung thém & bén ngoai mot by mach diéu khién bus 8288.
Ché d6 MAX duoc sir dung khi trong hé théng c6 mat bd dong xir ly

toan hoc 8087.

— S2, S1, S0 [O]: Céc chan trang thai dung trong ché do MAX dé
ghép nbi voi mach diéu khién bus 8288 (xem phin diéu khién bus
trong ché d6 MAX). Cac tin hiéu nay dugc 8288 dung dé tao ra cac tin
hiéu diéu khién trong cac chu ky hoat dong cua bus.

Bang 2.2. Bang cdc tin hiéu diéu khién cta 8288

S2 | S1 | SO Chu ky diéu khién bus Tin hiéu
0 0 0 | Chép nhan yéu ciu ngit INTA

0 0 1 Poc thiét bi ngoai vi IORC

0 1 0 | Ghi thiét bi ngoai vi IOWC, AIOWC
0 1 1 | Ding Khéng

1 0 0 | Poc ma lénh MRDC

1 0 1 | Poc b nhd MRDC

1 1 0 | Ghi bo nhé MWTC, AMWC
1 1 1 | Busrdi Khéng

— QSO0 va QS1 [O]: Tin hiéu thong bao cac trang thai khac nhau
cua dém lénh (hang doi).
— RQ/GTO va RQ/RT1 [I/O]: Céc tin hiéu yéu ciu dung Bus cua
cac bd vi xir ly khac hodc thong bao chap nhan treo cia CPU dé cho
phép céc bo vi xur ly khac dung Bus. RQ/GTO0 c6 mirc vu tién cao hon

RQ/RTI.
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Bing 2.3. Bang céc trang thdi cia dém Iénh

QS1 | QS0 Trang théi dém Iénh
0 0 Khong hoat dong
0 1 Doc byte mi lénh dau tién tir dém lénh
1 0 Dém Iénh rong
1 1 | Poc byte tiép theo tir dém lénh

— LOCK [O]: Tin hiéu do CPU dua ra dé cim cac bd vi xir ly
khac dung Bus trong khi n6 dang thi hanh mot 1énh nao dé dat sau
lénh LOCK (xem phan tap lénh vi xir ly 8086).

2.1.4. TO CHUC BQ NHO CUA VI XU LY 8086

Vi xir ly 8086 c6 20 duong dia chi va do d6 c6 thé dia chi hoa
duoc 2% 6 nhé dir liéu 8 bit kéo dai tir dia chi 00000h dén FFFFFh. By
nh¢ logic duoc chia thanh doan 1énh (CS), doan dir liéu (DS), doan
ngan xép (SS), doan thém (ES) véi 64 Kbyte cho mdi doan. Té chirc
bd nhé cua 8086 duogc biéu dién nhu hinh 2.3.

B0 nhd cua 8086 dugc danh dia chi theo don vi byte (8 bit), trong
khi d6 c6 nhiéu thao tac sir dung sb 16 bit. Trong bd nhé mét sé 16 bit
dugc luu thanh hai byte ké nhau. Byte thép duoc luvu ¢ dia chi thz‘ip
hon. Chang han, véi sé 3D7Fh s& dugc lwu trong bd nhé thanh 7F3Dh.
Pdy la mdt chu y quan trong khi 1am viéc véi cac sé 16 bit trong bd
nhg.

CPU sé thuc hién 1énh dau tién & dia chi FFFFOh ma & d6 thuong
chira mot 1énh nhay.

Cac vi tri tr 00000h — 003FFh duoc du tinh cho cac thao tac xur
ly ngat. Trong phan nay chira CPU s¢ thuc hién lénh dau tién & dia chi
FFFFOh ma & d6 thuong chira mét 1énh nhay.
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FFFFFh
P &
64K CS Doan l¢nh
¥ »
DS Doan dif lieu
CS
DS /
SS ¥ »
ES
' SS Doan ngan xép
OFFTET
P &
ES Doan dit liéu them
1 # 00000h

Hinh 2.3. To chirc bd nhé cia vi xir ly 8086

Cac vi tri tr 00000h — 003FFh dugc du tinh cho cac thao tac xu
Iy ngit. Trong phin nay chira dia chi chuong trinh con xir Iy ngit nén
dugc goi 1a bang vector ngit.

2.2. CAC CHE PO DINH DIA CHI CUA BO VI X(r LY 8086

Ché db dia chi (addressing mode) la cach dé CPU tim théy toan
hang cho cac 1énh cua né khi hoat dong. Mot bd vi xir ly c6 thé co
nhiéu ché do dia chi. Cac ché d6 dia chi nay duoc xac dinh ngay tir khi
ché tao va khong thé thay déi dugc. Bo vi xir 1y 8086/8088 c6 7 ché do
dia chi sau:

—  Ché d6 dia chi thanh ghi.

— Ché do dia chi tic thi.
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— Ché db dia chi truc tiép.

— Ché d6 dia chi gian tiép qua thanh ghi.
—  Ché d6 dia chi tuong dbi co sé.

— Ché d6 dia chi tuong déi chi sb.

— Ché do dia chi tuong ddi co s& chi sb.

2.2.1. CHE PQ PIA CHI THANH GHI

Trong ché % dia chi nay ngudi ta sir dung cac thanh ghi c¢6 sin
trong CPU nhu 1a cac toan hang dé chira dir liéu can thao tac, vi vdy
khi thuc hién c6 thé dat téc do truy nhap cao hon so véi cac Iénh truy
nhap dén bo nho.

Vidu:

MOV BX, DX ;copy noi dung DX vao BX

ADD AX, BX ;cong AX voi BX roi ghi ket qua

vao AX
2.2.2. CHE PQ PIA CHI TUC THI

Trong ché d6 nay toan hang dich 1a mot thanh ghi hay mét 6 nhd,
coOn toan hang nguén la mot héng s6. Ta co thé dung ché do dia chi nay
dé nap dir liéu cén thao tac vao bat ky thanh ghi nao trir (thanh ghi
doan va thanh ghi c¢) va bat ky 6 nhé nao trong doan dir liéu DS.

Vi du:

MOV CL, 100;chuyen 100 vao CL.

MOV AX, OBC8h;chuyen 0BC8h vao AX de roi

MOV DS, AX;copy noi dung AX vao DS (vi ; khong
duoc chuyen truc tiep vao thanh ghi doan)

MOV [BX], 20;chuyen 20 vao o nho tai
;dia chi DS:BX.
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2.2.3. CHE PO PIA CHI TRUC TIEP
Trong ché do dia chi ndy mot toan hang chira dia chi lénh cta 6
nhé dung chira dir liéu, con toan hang kia c6 thé 1a thanh ghi ma khong
duoc 1a 6 nho.
Vidu:

MOV AL, [0243H];chuYen noi dung o nho
;DS:0243 vao AL

MOV [4320],CX;chuyen CX vao hai o nho lien

;tiep DS:4320 va DS:4321

2.2.4. CHE PO PIA CHI GIAN TIEP QUA THANH GHI
Trong ché do dia chi nay mot toan hang la mét thanh ghi dugc sir
dung dé chira dia chi lénh cia 6 nhé dir liéu, con toan hang kia la
thanh ghi ma khong dugc 1a 6 nhé.
Vidu:
MOV AL, [BX];copy noi dung o nho co dia
schi DS:BX
MOV [SI], CL;copy noi dung CL vao o nho
;co dia chi DS:S1
MOV [DI], AX;copy noi dung AX vao hai o

;nho lien tiep co dia chi DS:DI va DS: (DI+1)

2.2.5. CHE PQ PIA CHI TUONG POI CO SO
MGt toan hang 1a thanh ghi, mt toan hang la 6 nhd chira dir li€u
¢6 dia chi 1énh dugc biéu dién bi mot thanh ghi co s BX (hoac BP)
cong voi mot hang sb biéu dién gia tri dich chuyén. Thanh ghi doan la
DS hoic SS
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Vidu:

MOV CX, [BX+10];copy noi dung hai o nho
;lien tiep co dia chi DS:BX+10 va
;DS:BX+11 vao CX

MOV AL, [BP+5];chuyen noi dung o nho co
;dia chi SS:BP+5 vao AL

Quan sét trén ta thiy: 10 va 5 1a cac dich chuyén cua céc toan
hang tuong Umg.

BX+10, BP+5 goi la dia chi hiéu dung.

DS:BX+10, SS:BP+5 chinh la dia chi logic tmg véi dia chi vat ly.

2.2.6. CHE PQ PIA CHI TUONG POI CHi SO

Mot toan hang la thanh ghi, con toan hang kia la 6 nhé chira dir
liéu c6 dia chi 1énh dugc biéu dién boi mot thanh ghi chi s6 SI (hoic
DI) cong véi mot hing s6 biéu dién gia tri dich chuyén. Thanh ghi
doan la DS.

Vidu:

MOV CX, [SI+10];copy noi dung hai o nho lien

;tiep co dia chi DS:SI+10 va DS:SI+llvao CX

MOV AL, [DI+5];chuyen noi dung o nho co

;dia chi DS:DI+5 vao AL
2.2.7. CHE PQ PIA CHI TUONG POI CHI SO CO SO

Mot toan hang 1a thanh ghi, mt toan hang 13 6 nhé chira dir liéu
c6 dia chi 1énh dugc biéu di&n béi mot thanh ghi co s¢ BX (hoic BP)
cong véi mot thanh ghi chi sé SI (hodc DI) cong véi mot hﬁng sb biéu
dién gia tri dich chuyén. Thanh ghi doan la DS hoic SS.

Vidu:

MOV BX, [BX+SI+10]
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MOV AL, [BP+DI+5]
Cic ché db dia chi da trinh bay & trén c6 thé tom tit lai trong
bang 2.4:

Bang 2.4
Ean wts . Thanh ghi
Che 46 dia chi Toan hang % u
doan ngam dinh
Thanh ghi Reg
Thrc thi Data
Truc tiép [offset] DS
5 [BX] DS
Gian tiep qua
. [SI] DS
thanh ghi
(DI] DS
. [BX]+Disp ' DS
Tuong doi co s& .
[BP]+Disp SS
, [DI]+Dis , DS
Tuong d6i chi sé . P
[SI]+Disp DS
[BX]+[DI]+Disp DS
Twong ddi chi s6 co [BX]+[SI]+Disp DS
s& [BP]+[DI]+Disp SS
[BP]+[SI]+Disp SS

Chii y: Reg: Thanh ghi, Data: Dit liéu tirc thi, Disp: Dich chuyén.
2.3. TAP LENH CUA VI XU LY 8086

2.3.1. GIOI THIEU CHUNG

Tap lénh cua ho vi xir 1y 80x86 dam bao tuong thich thé hé sau
v6i thé hé trude. Diéu d6 c6 nghia 1a cac chuong trinh viét cho 8086
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van chay dugc trén céc bd vi xir Iy méi hon ma khong phai thay doi
(khong dam bao thi tu ngugc lai). Tap lénh cia mdt bd vi xir ly
thuong c6 rat nhiéu 1énh (hang trim 1énh), vi thé ma viéc tiép cén va
lam chu ching la tuong ddi khoé khan. C6 nhiéu céch trinh bay tép 1énh
cia bd vi xir ly: Trinh bay theo nhém Iénh hoic theo thir tur abe. Dé cé
thé nhanh chéng va dé dang sir dung cac lénh co ban va lap trinh dugc
ngay, ta s€ trinh bay theo nhom Iénh:

—  Nhém cac 1énh van chuyén (sao chép) dir liéu.

—  Nhém céc 1énh tinh toan sb hoc.

— Nhom céc 1énh tinh toan logic.

— Nhom céc 1énh dich, quay toan hang.

— Nhom cac 1énh nhay (rénhanh).

— Nhom céc 1énh lap.

—  Nhém céc 1énh diéu khién, dic biét khac.

2.3.2. TAP LENH CUA VI XU LY 8086

2.3.2.1. Nhém cic 1énh vin chuyén (sao chép) dir liéu

1. LDS — Load register and DS with words from memory (nap
mot tir (tir b nhd) vao thanh ghi cho trong 1énh va mét tir tiép theo
vao DS).

Dang Iénh: LDS Dich, Ngudn

Trong do:

— Dich la mét trong cac thanh ghi: AX, BX, CX, DX, SP, BP,
SI, DI.

— Ngubn la 6 nhé trong doan DS dugc chi ra trong énh.

Pay la 1énh nap vao thanh ghi da chon va vao DS tir 4 6 nhé lién
tiép. Mot trong nhimg Ung dung cua lénh nay la 1am cho SI va DS chi
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vao dia chi ddu ciia ving nhé chira chudi Ngudn truéc khi dén lénh
thao tac chudi.
Cac co bi thay d6i: Khong.
Vidu:
LDS SI, STR_PTR

Nap vao thanh ghi SI ndi dung 2 6 nhé STR_PTR va
STR_PTR+1 va nap vao DS ndi dung 2 6 nhé STR_PTR+3 va
STR_PTR+4. Cac 6 nhé nay déu nim trong doan dir liéu DS va chira
dia chi cua chudi Nguf)n. Do vay, sau d6 DS:SI chi vao dau chudi
Ngudn can thao tac.

2. LEA — Load Effective Address (nap dia chi hi€éu dung vao
thanh ghi).

Dang lénh: LEA Dich, Ngudn

Trong do:

— Dich 1a mét trong cac thanh ghi: BX, CX, DX, BP, SI, DI

- Nguf)n 1a tén bién trong doan DS dugc chi rd trong 1énh hoac

0 nhd cu thé.

Pich«Dia chi 1énh ctia Ngudn, hoic

Pich«Dia chi hiéu dung cua Nguén.

Pay la lénh dé tinh dia chi 1énh cua bién hodc dia chi cua 6 nhé
chon 1am Ngudn rdi nap vao thanh ghi d4 chon.

Céc cd bi thay ddi: Khong.

Vi du:

LEA DX, Label ;nap dia chi lech cua Label vao DX

LEA CX, [BX][DI];nap vao CX dia chi hieu dung

;do BX va DI chi ra EA=BX+DI
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3. LES - Load register and ES with words from memory (nap
mot tir (tir bd nhé) vao thanh ghi cho trong 1énh va mét tir tiep theo
vao ES). ‘

Dang lénh: LES Dich, Nguén

Trong do:

— Dich 1a mét trong cac thanh ghi: AX, BX, CX, DX, SP, BP,

SI, DL

— Ngubn la 6 nhé trong doan ES dugc chi ra trong 1énh.

Day la 1énh nap vao thanh ghi da chon va vao ES tir 4 6 nhé lién
tiép. Mot trong nhimg tmg dung cta lénh nay 1a lam cho DI va ES chi
vao dia chi ddu cua ving nhé chira chudi Ngudn trude khi dén 1énh
thao tac chuoi.

Cac cd bi thay d6i: Khong.

Vidu:

LDS DI, [BX]

Nap vao thanh ghi DI ndi dung 2 6 nh¢ BX va BX+1 va nap vao
ES ndi dung 2 6 nhé¢ BX+3 va BX+4. Cac 6 nhé nay déu nam trong
doan dir liéu ES va chia dia chi cua chudi Nguén. Do vay, sau do
ES:SI chi vao d4u chudi Ngudn can thao tac.

4. MOV — Mov a byte or word (chuyén mdt byte hay tir)

Dang lénh: MOV Bich, Ngudn

Mb ta: Pich«~Ngubén

Trong d6, toan hang Pich va Ngudn c6 thé tim dugc theo cic ché
dc‘} dia chi khac nhau, nhung phai ¢6 cung d dai va khong dugc phép
dong thoi 1a hai 6 nhd hodc hai thanh ghi doan.

Cac cor bi thay ddi: Khong.
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Vidu:
MOV AL, AH ; AL<AH
MOV CX, 50 ; CX«50
MOV DL, [SI] ;DL«{DS:SI}
5. MOVS/MOVSB/MOVSW — Move String byte or String word
(chuyén mét phén tir ciia mot chudi sang mét chudi khac).
Dang Iénh:
MOVS Chudi_ Pich, Chudi_Ngudn
MOVSB
MOVSW
MG ta:
Phén tir chudi_Bich<«phén tir chui_Ngudn
Lénh nay dung dé chuyén timg byte hay timg tir ciia chudi Ngudn
sang chudi Dich.
Céc cdr bi thay dbi: Khong.
Vi du:
CLD;xoa co huong lam viec voi chuoi theo chieu —

MOV DI, OFFSETChuoi dich;lay dia chi lech

;cua chuoi_dich tai ES vao DI

MOV SI, OFFSET Chuoi_goc;lay dia chi lech

;cua chuoi_goc tai DS vao SI
MOVSB; chuyen lbyte, SI va DI tang them 1
6. OUT — Output a byte or a work to a port.
Dang 1énh: OUT Port, Acc

Mo ta: Acc— {Port}
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— Néu Acc 1a AL thi dit lidu 8 bit dugc dwa ra cong Port.
—  Néu Acc 1a AX thi dir liéu 16 bit dugc dua ra cong Port va
Port + 1.

Co6 mdt cach khac dé chira dia chi cong la thong qua thanh ghi
DX. Khi ding thanh ghi DX dé chira dia chi cong ta c6 kha nang dia
chi hoa cong mém déo hon. Lic nay dia chi cdng nim trong dai
0000H... FFFFH va viét lénh theo dang:

OUT DX, Acc
Céc c&r bi thay ddi: khong.
Vidu:
OUT 45H, AL ;dua du lieu tu AL ra cong 45H
MOV DX, OOFFH;nap dia chi cong vao DX
OUT DX, AX;dua du lieu tu AX ra OOFFH
7. POP — Pop word from top of Stack (lay lai 1 tir vao thanh ghi
tir dinh ngéan xép)
Dang lénh: POP Dich
Mo ta:
Dich«{SP}
SP«SP+2
Toan hang Dich c6 thé la cac thanh ghi da nang, thanh ghi doan
(nhung khong dugc 1a thanh ghi doan ma CS) hoic 6 nhé.
Céc cd bi thay di: khong.
Vidu:
POP DX;lay 2 byte tu dinh ngan xep dua vao DX
8. POPF — Pop word from top of Stack to Flag register (lay 1 tir
vao thanh ghi c& tir dinh ngin xép).
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Dang 1énh: POPF
Mo ta:
FR«{SP}
SP«SP+2
Chuyén cac bit x4c dinh cua tir & dinh cta Stack (duge SP tro t6i)
tGi cac co va bang cach do no thay the tat ca cac co hién thoi.
Cac cd bi thay dbi: tit ca cac cd.
9. PUSH - Push word on the Stack (cét 1 tir vao ngin xép)
Dang lénh: PUSH Ngudn
Mo ta:
SP«SP-2
Ngudén— {SP}

Toan hang Pich c6 thé 1a cac thanh ghi da ning, thanh ghi doan
(ké ca CS) hoic 6 nhd.

Cac cd bi thay dbi: khong.
Vidu:
PUSH BX;BX -> ngan xep tai vi tri do SP chi ra

10. PUSHF - Push Flag register to the Stack (cAt thanh ghi co
vao ngin xép)

Dang 1énh: PUSHF
Mo ta:
SP«SP-2
FR—{SP}

PUSH giam SP di 2 byte va nhd d6 né chuyén tit ca cac co téi
dinh cua Stack.

Céc cd bi thay d6i: khong.
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Vidu:

PUSH BX;BX -> ngan xep tai vi tri do SP chi ra

11. XCHG - Exchange (hoan ddi ndi dung hai toan hang)

Dang lénh: XCHG  Dich, Nguén

M5 ta: Pich <> Ngudn

Toan hang Pich va Ngudn phai c6 cing d6 dai, khong dugc dong
thoi 1a 2 6 nhé cling khong dugc l1a thanh ghi doan.

Céc cr b thay ddi: khong.

Vidu:

XCHG AH, AL ;trao doi noi dung AH va AL

XCHG AX, BX ;trao doi noi dung AX va BX

2.3.2.2. Nhém cic Iénh tinh tozn s6 hoc
12. ADC - Add with Carry (cdng c6 nhd)

Dang lénh: ADC Pich, Ngudn
M5 ta: Pich « Dich + Nguén + CF
Céc c& bi thay ddi: AF, CF, OF, PF, SF, ZF.
Vidu:

ADC CL, BL ; CL«CL+BL+CF
13. ADD — Add (cdng hai toan hang)

Dang lénh: ADD Dich, Nguén
MO ta: Dich « Dich + Ngudn

Céc cd bi thay ddi: AF, CF, OF, PF, SF, ZF.
Vidu:

ADD DX, CX ; DX«DX+CX

14. DEC — Decrement (giam byte hay word di mét gi4 tri)
Dang Iénh: DEC bich
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DEC trir toan hang Pich di 1.
Cic co bi thay d6i: AF, OF, PF, SF, ZF.

Vidu:
MOV BX, 1200H ;chuyen 1200H vao BX
DEC BX ; BX=11FFH

15. DIV — Division (chia khong d4u)

Dang lénh: DIV Ngudn

Toén hang Ngudn la s chia. Tuy theo d¢ dai toan hang Nguén ta
¢ hai truong hop bo tri phép chia.

— Néu Ngudn 1a sb 8 bit: AX/Ngudn, thuong dé vao AL, sé du dé
vao AH. '

— Néu Ngubdn 1a s 16 bit: DXAX/Ngudn, thuong dé vao AX, sb
du dé vao DX.

Céc cd bi thay dbi: khong.

Vi du:

MOV AX, 0033H ;chuyen 0033H vao AX
MOV BL, 25

DIV BL ;AL=02H va AH=01H

16. IDIV — Integer Division (chia c6 déu)

Dang Iénh: IDIV Ngudn

Thuc hién mét phép chia c6 diu thanh ghi tong (va phan mo rong
cua no) cho toan hang Nguén.

— Sau phép chia AL (AX) chira thuong sb (s c6 ddu), AH (DX)
chira sé du (s6 co dau).

— DAu cua s6 du triung voi ddu cua sb bi chia.

Céc c& bi thay ddi: khong.
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Vidu:

IDIVCL

17. IMUL - Integer Multiplication (nhan c6 dau)
Dang lénh: IMUL Ngudn

— Néu Ngudn 1a sb c6 ddu 8 bit: ALxNgudn. Sau khi nhan
AX«tich.

— Néu Ngudn 12 sé c6 déu 16 bit: AXxNgudn. Sau khi nhan
DXAX«tich.

Céc cdr bi thay dbi: CF, OF.

Vidu:

IMULCL

18. IN — Input data from a port (doc dir liéu tir cng vao thanh
ghi Acc).

Dang lénh: IN Acc, dia_chi_cong

Lénh IN truyén mot byte hoac mdt tir tir mot cf)ng vao lan luot
ti thanh ghi AL hodc AX. Dia chi cua cbng c6 thé duge xéc dinh 1a
mot hang tirc thi kiéu byte cho phép truy nhip cac cdng tir 0...255
hodc thong qua mét s6 da dugc dua ra truéc d6 trong thanh ghi DX ma
cho phép truy nhép cac cong tir 0...65535.

Céc cd bi thay dbi: khong.

Vi du:

IN AL, 45H ;doc mot byte tu mot cong
IN AX, DX ;doc mot tu tu mot cong
19. INC — Increment (tang toan hang 1én 1)

Dang Iénh: INC Dich

Mo ta: bich « Dich + 1
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Cac co bj thay ddi: AF, OF, PF, SF, ZF.

Vidu:

INC AL

20. MUL — Multiply unsigned byte or word (nhén s khong diu)
Dang lénh: MUL Ngudn

Néu Ngudn 1a sb 8 bit: AL*Ngudn. S6 bi nhan phai 14 sb 8 bit dat

trong AL, sau khi nhan tich luu vao AX.

Néu Nguén 1a s6 16 bit: AX*Ngudn. S bi nhan phai 1a s6 16 bit

dit trong AX, sau khi nhan tich luu vao DXAX.

Céc c&r bi thay dbi: CF, OF.

Vidu:
MUL CX ;AXXCX — DXAX
MUL BL ;ALXBL — AX

21. NEG - Negation (ly bu hai cia mot toan hang, dao du cua

mdt toan hang).

Dang 1énh: NEG bPich

M5 ta: Pich « 0 - Pich

Céc cd bi thay dbi: AF, CF, OF, PF, SF, ZF
Vi du:

NEG AL ;AL«0- (AL)

22. SBB — Substract with Borrow (trir c6 muon).
Dang lénh: SBB  Dich, Ngudn
M5 ta: Dich « Dich - Ngudn - CF

Toan hang Dich vao Ngudn phai chira cing mét loai dir liéu va

khong dugc dong thoi 1a hai 6 nhd, ciing khong dugc 1a thanh ghi
doan.
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Céc co bi thay dbi: AF, CF, OF, PF, SF, ZF.

Vidu:

SBB AL, 78H ;AL«AL-78H-CF
23. SUB — Substract (trir hai toan hang)

Dang lénh: SUB Pich, Ngudn

M5 ta: Dich«Dich - Ngubn

Toan hang Pich vao Ngudn phai chira ciing mdt loai dir liéu va

khong duoc dong thoi 14 hai 6 nhd, ciing khong duoc 1a thanh ghi doan.
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Céc co bi thay ddi: AF, CF, OF, PF, SF, ZF.
Vidu:

SUB AL, 78H ;AL«AL-78H
2.3.2.3. Nhém cac Iénh tinh toan logic

24. AND (phép va logic)

Dang lénh: AND Pich, Ngudn
MO ta: Dich « Dich ~ Ngudn
Cac c& bi thay d6i: CF, OF, PF, SF, ZF.
Vidu:

AND DX, CX ;DX«DX AND CX theo tung bit
25. NOT - Logical Negation (phu dinh logic)

Dang Iénh: NOT Dich

NOT dao céc gia tri cla cac bit cua toan hang Dich.

Céc cd bi thay ddi: khong.

Vidu:

MOV AL, 02H ;AL=(0000 0010)B

NOT AL ;AL=(1111 1101)B



26. OR - Logic OR (phép hoic logic)

Dang iénh:
Mo ta:

Vidu:

OR AX, BX
2.3.2.4. Nhom cac lénh dich, quay toian hang

OR

DPich, Nguén

Pich = Pich v Ngudn
Cac co bi thay d6i: CF, OF, PF, SF, ZF.

;AX«AXVBX theo tung bit

27. RCL - Rotate though CF to the Left (quay trai thong qua co

nho)
Dang lénh:
Mo ta:

RCL

Pich, CL

CF

MSB

[}

LSB

CL phai duoc chura san s6 lan quay. Trong truong hop quay 1 lan

¢6 the viét RCL Dich, 1

Cac cd bi thay dbi: CF, OF.

Vidu:

MOV CL,

RCL AL, CL
Trudce khi thuc hién 1énh:

3

;so lan quay la 3

Sau khi thuc hién 1€nh:

cO nho)
Dang lénh:

RCR

AL =01011110, CF =0.
AL =11110001, CF =0.
'28. RCR - Rotate though CF to the Right (quay phai thong qua

Dich, CL
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CF MSB - LSB

CL phai dugc chira sin sb 1an quay. Trong truong hop quay 1

14n c6 thé viét RCR Dich, 1

Céc cd bi thay dbi: CF, OF.
Vi du:

MOV CL, 2 ;so lan quay la 2

RCR AL, CL
Trudce khi thuc hién lénh: AL =11000010, CF = 1.
Sau khi thuc hién 1énh: AL =01110000, CF = 1.
29. ROL - Rotate all bit to the Left (quay vong sang trai).
Dang lénh: ROL bich, CL.
Mo ta:

CF MSB| < LSB

CL phai chira sin sé lan quay mong muén. Trong truomg hop

quay 1 lan c6 thé viét ROL Bich, 1
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Céc co bi thay doi: CF. OF.

Vidu:

MOV CL, 2 ;50 lan quay la 2

ROL AL, CL

Trudc khi thue hién lénh: AL =11001100, CF = 1
Sau khi thuc hién 1énh: AL =00110011,CF =1



30. ROR - Rotate all bit to the Left (quay vong sang phai).
Dang 1énh: ROR bich, CL
Mo ta:

MSB > LSB CF

CL phai chira sin s6 lan quay mong muén. Trong trudong hop
quay 1 14n c6 thé viét ROR Pich, 1

Céc c&r bi thay dbi: CF, OF.

Vi du:

MOV CL, 2 ;so lan quay la 2

ROR AL, CL

Trudc khi thuc hién lénh: AL=11001100,CF =0

Sau khi thyuc hién Iénh: AL=00110011,CF=0

31. SAL/SHL - Shift Arithmetically Left (dich trai s6 hoc)/Shift
Logically Left (dich trai logic). '

Dang Iénh:
SAL bich, CL
SHL bich, CL
Mo ta:
CF MSB| < LSB fe—0

CL phai chira sn sé 1in quay mong mudn. Trong trudng hop
quay 1 lan c6 thé viét SAL Dich, 1

Céc cd bi thay déi: SF, ZF, CF, OF, PF.

Vi du:

Mov CL, 2 ;so lan quay la 2

SAL AL, CL
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Truéc khi thuc hién 1énh: AL =11001100,CF =0

Sau khi thyuc hién 1énh: AL = 00110000, CF =1
32. SAR - Shift Arithmetically Right (dich phai s6 hoc).
Dang lénh: SAR Pich, CL
Mo ta:

MSB —> LSB CF

L

CL phai chtra sin sb lan quay mong muén. Trong truomg hop

quay 1 14n thi ta c6 thé viét SAR Dich, 1.

Céc cdr bi thay ddi: SF, ZF, CF, OF, PF.

Vi du:

MOV CL, 2 ;so lan quay la 2

SAR AL, CL

Trude khi thuc hién Iénh: AL =11001100, CF =1
Sau khi thuc hién 1énh: AL=11110011,CF=0
33. SHR - Shift logically Right (dich phai logic)
Dang lénh: SHR bich, CL

MG ta:

0—=MSB > LSB CF

CL phai chira sin s6 lan quay mong mudn. Trong truong hop

quay 1 1an c6 thé viét SHR Pich, 1
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Cac co bi thay ddi: SF, ZF, CF, OF, PF.
Vidu:
MOV CL, 2 ;so lan quay la 2

SHR AL, CL



Truéc khi thyuc hién 1énh: AL =11001100,CF =1

Sau khi thyc hién 1énh: AL =00110011,CF=0
34. TEST - Logic Camparison (I¢énh so sanh logic)
Dang lénh: TEST Pich, Ngudn

M5 ta: Pich A Ngudn

TEST thuc hién phép so sanh hai toan hang (dang byte hodc tir)
va cap nhét cac cd nhung khong tra lai két qua (tic 1a khong c6 toan
hang nao thay d6i, khong luu két qua). Néu phia sau lénh TEST la
1énh JNZ (nhay néu khac 0), thi mot 1énh nhay sé dugc thuc hién néu
c6 mot cap céc bit tuong img deu bang 1.

Céc cd bi thay ddi: CF, OF, PF, SF, ZF.

Vidu:

TEST AL, 3FH

TEST AX, 0034H

35. XOR - Exclusive OR (Iénh logic XOR (hodc dao)).

Dang lénh: XOR Pich, Ngudn
MO ta: Pich«Dich & Ngudn.
Céc cd bi thay ddi: CF, OF, PF, SF, ZF.
Vidu:

XOR AX, AX

XOR BX, BX

MOV AX, 5857H

MOV BX, 58A8H

XOR AX, BX
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Trudéc khi thue hién 1énh XOR Sau khi thye hién Iénh XOR
AX=5857TH AX=00FFH
BX=58A8H BX=58A8H

2.3.2.5. Nhém cic Iénh so sanh

36. CMP — Compare (so sanh)

Dang Iénh: CMP Pich, Nguf‘)n

CMP trir toan hang Dich cho toan hang Ngudn, nhung khéng luu
trir két qua. Cac toan hang khong bi thay dbi. Két qua cua lénh nay
dung dé cap nhat cac co va c6 thé dugc dung dé lam diéu kién cho céac
1énh nhay c6 diéu kién tiép theo.

Cac co bi thay ddi: AF, CF, OF, PF, SF, ZF.

Céac co chinh theo quan hé Pich va Ngudn khi so sanh hai sb
khong dau.

So sanh CF | ZF

Pich = Ngudn 0 1

Dich > Ngudn 0 0

Dich < Ngudn 1 0

37. CMPS/CMPSB/CMPSW — Compare String Bytes or String
Words (so sanh hai chudi byte hay hai chudi tir).

Dang lénh:
CMPS Chudi_Dich, Chudi Ngudn
CMPSB
CMPSW
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— Lénh nay so sanh timg phén tir (byte hay tir) cia hai xau c6 cac
phén tur cung loai. Lénh chi tao cac cd, khong luu két qua so sanh, sau
khi so sanh c4c toan hang khong bi thay doi.

Cic cor bi thay d6i: AF, CF, OF, PF, SF, ZF.

Vidu:

StrBytel DB “chuoi bytel”

StrByte2 DB “chuoi byte2”

StrWordl DW “chuoi wordl”

StrWord2 DW “chuoi word2”

LEA SI, StrBytel ;nap gia tri hieu dung

;StrBytel vao SI
LEA DI, StrByte2 ;nap gia tri hieu dung

;StrByte2 vaoDI

COMPS StrByte2, StrBytel ;co the thay bang
; COMPSB
LEA SI, StrWordl ;nap gia tri hieu dung

;StrWordl vao SI

LEA DI, StrWord2 ;nap gia tri hieu dung
;StrWord2 vaoDI

COMPS StrWord2,StrWord ;co the thay bang COMPSW
2.3.2.6. Nhom cac lénh nhiy (ré nhanh)

38. JA/JNBE — Jump if Above/Jump if Not Below or Equal
(nhay néu cao hon/nhay néu khéng thip hon hodc bang).

Dang lénh:
JA NHAN
JNBE NHAN

73



M6 ta: [P«IP + dich chuyén

Hai 1énh trén biéu dién cing mét thao téc nhay c6 diéu kién téi
NHAN néu CF + ZF = 0. Quan hé cao hon/thdp hon la quan hé¢ danh
cho viéc so sanh (do 1énh CMP thuc hién) dé 16n hai s6 khong dau.

Cac cor bi thay dbi: khong.

Vidu:

CMP AX, 12ABH;so sanh AX voi 12ABH

JA  THOI ;nhay den THOI neu AX cao hon 12ABH

39. JAE/JNB/JNC - Jump if Above or Equal/Jump if Not
Below/Jump if No Carry (nhay néu lén hon hodc bing/nhay néu
khong thip hon/nhay néu khong c6 nhé).

Dang lénh:
JAE NHAN
JNB NHAN
INC NHAN

M5 ta: IP«IP+dich chuyén

Ba lénh trén biéu dién cung mot thao tac nhay c6 diéu kién toi
NHAN néu CF = 0. Quan hé cao hon/thip hon 1a quan hé danh cho
viéc so sanh (do 1énh CMP thuc hién) d6 16n hai sé khong déu.

Cac cd bi thay doi: khong.

Vi du:

CMP AL, 10H ;so sanh AL voi 10H

JAE THOI;Den THOI neu AL cao hon hoac bang 10H

40. JB/JC/JNAE - Jump if Below/Jump if Carry/Jump if Not
Above or Equal (nhay néu thip hon/nhay néu cé nhé/nhay néu khong
cao hon hoic bang).
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Dang lénh:

JB NHAN
JC NHAN
JNAE NHAN

M5 ta: IP«—IP+dich chuyén

Ba lénh trén biéu dién cung mdt thao tic nhay cé diéu kién toi
NHAN néu CF = 1. Quan hé cao hon/thdp hon la quan hé danh cho
viéc so sanh (do 1énh CMP thuc hién) d6 16n hai s6 khong dau.

Céc co bi thay d6i: khong.

Vi du:
CMP AL, 10H ;so sanh AL voi 10H
JB  THOI ;nhay den THOI neu AL thap hon 10H

41. JBE/JNA — Jump if Below or Equal/Jump if Not Above
(nhay néu thap hon hoic bing/nhay néu khong cao hon).

Dang lénh:
JBE NHAN
JNA NHAN

MBS ta: IP«IP+dich chuyén

Hai Iénh trén bidu dién cing mot thao tac nhay c6 diéu kién t6i
NHAN néu CF + ZF = 1. Quan hé cao hon/thdp 12 quan hé danh cho
viéc so sanh (do 1énh CMP thuc hién) d¢ 16m hai s6 khong dau.

Cac cd bi thay ddi: khong.

Vi du:

CMP AL, 10H ;so sanh AL voi 10H

JBE THOI;Den THOI neu AL thap hon hoac bang 10H

42. JCXZ - Jump if CX register is Zero (nhay néu ndi dung
thanh dém CX rong).
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Dang Iénh: JICXZ NHAN

MG ta: IP«IP+dich chuyén

Lénh trén biéu dién thao tic nhay c6 diéu kién téi NHAN néu
CX =0 va khong lién quan dén ZF.

Céc cd bi thay dbi: khong.

Vidu:

JCXZ THOI ;nhay den THOI neu CX = 0

43. JEAJZ - Jump if Equal/Jump if Zero (nhay néu bing
nhau/nhay néu két qua bang khong)

Dang Iénh:
JE NHAN
JZ NHAN

M5 ta: IP«-IP+dich chuyén

Lénh trén bidu dién thao tic nhay c6 diéu kién téi NHAN néu
ZF=1.

Céc cor bi thay dbi: khong.

Vidu:

SUB AL, 10H ;tru AL cho 10H

JE  THOI ;nhay den THOI neu AL bang 10H

44. JG/JNLE - Jump if Greater than/Jump if Not Less than or
Equal (nhay néu 1én hon/nhay néu khong bé hon hodc bing)

Dang Iénh:
JG NHAN
JNLE NHAN

Mo ta: IP«—IP+dich chuyén

Hai Iénh trén biéu dién cung mét thao tac nhay c6 diéu kién t6i
NHAN néu (SF xor OF) + ZF = 0. Quan hé 1én hon/bé hon la quan hé
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danh cho viéc so sanh (do 1énh CMP thuc hién) cua hai s6 c6 ddu. Lén
hon c6 nghia 1a duong hon.

Cic c&r bj thay d6i: khong.

Vidu:

CMP AL, 10H ;so sanh AL voi 10H

JG THOI ;nhay den THOI neu AL lon hon 10H

45. JGE/JNL — Jump if Greater than or Equal/Jump if Not Less
than (nhay néu 16n hon hodc bang/nhay néu khong nho hon)

Dang Iénh:
JGE NHAN
JNL NHAN

M5 ta: IP«—IP+dich chuyén

Hai 1énh trén biéu dién cing mét thao tic nhay c6 diéu kién téi
NHAN néu (SF xor OF) = 0. Quan hé 16n hon/bé hon 12 quan hé danh
cho viéc so sanh (do 1énh CMP thuc hién) cua hai s6 ¢6 ddu. Lén hon
c6 nghia 1a duong hon.

Céc cdr bi thay dbi: khong.

Vidu:

CMP AL, 10H ;so sanh AL voi 10H

JGE THOI;Den THOI neu AL lon hon hoac bang 10H

46. JL/JNGE — Jump if Less than/Jump if Not Greater than or
Equal (nhay néu bé hon/nhay néu khong 16n hon hoic bang).

Dang Iénh:
JL NHAN
JINGE NHAN

Mo ta: IP<«-IP+dich chuyén
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Hai lénh trén biéu dién cing mét thao tac nhay c6 diéu kién t6i
NHAN néu (SF xor OF) = 1. Quan hé 16n hon/bé hon 12 quan hé danh
cho viéc so sanh (do 1énh CMP thyc hién) cua hai s6 c6 dau. Lén hon
c6 nghia 1a duong hon.

Céc cor bi thay ddi; khong.

Vidu:

CMP AL, 10H ;so sanh AL voi 10H

JL  THOI ;nhay den THOI neu AL nho hon 10H

47. JLE/JNG — Jump if Less than or Equal/Jump if Not Greater
than (nhay néu nhé hon hodc bing/nhay néu khong 16n hon)

Dang lénh:
JLE NHAN
ING NHAN

Mo ta: [P« IP+dich chuyén

Hai Iénh trén biéu dién cing mot thao tac nhay c6 diéu kién t6i
NHAN néu (SF xor OF) + ZF = 1. Quan hé 16n hon/bé hon la quan hé
danh cho viéc so sanh (do 1énh CMP thuc hién) cua hai s6 ¢6 dau. Lén
hon c6 nghia la duong hon.

Cac c& bi thay ddi: khong.
Vi du:
CMP AL, 10H ;so sanh AL voi 10H
JLE THOI;Den THOI neu AL nho hon hoac bang 10H
48. JMP - Unconditional Jump (Iénh nhay khong diéu kién).
‘ JMP trao quyén diéu kh’ién cho viing muc tiéu mot cach khong
diéu kién. Lénh nay c6 cac ché d6 giéng nhu 1énh CALL.
Dang Iénh: Sau ddy 1a nhimg cach viét 1énh khong diéu kién.
JMP NHAN
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Céc cor bj thay d6i: khong.
49. JNE/JNZ — Jump if Not Equal/Jump if Not Zero (nhay néu
khong bing nhau/nhay néu két qua khong rong).

Dang 1énh:
JNE NHAN
INZ NHAN

M5 ta: IP«-IP+dich chuyén

Hai 1énh trén biéu dién cung mét thao tac nhay c6 diéu kién téi
NHAN néu ZF = 0.

Céc cd bi thay dbi: khong.

Vidu:

CMP AL, 10H ;so sanh AL voi 10H

JNE THOI ;nhay den THOI neu AL khac 10H
50. JNO — Jump if Not Overflow (nhay néu khong tran)
Dang lénh: JNO NHAN

M5 ta: IP<«IP+dich chuyén

Day la 1énh nhay c6 diéu kién t6i NHAN néu OF = 0.

Céc cd bi thay ddi: khong.

Vidu:

MUL AL, BL ;nhan AL voi BL

JNO THOI ;nhay den THOI neu khong tran

51. JNP/JPO — Jump if Not Parity/Jump if Parity Odd (nhay néu
parity 1¢).

Dang Iénh:
JNP NHAN
JPO NHAN
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M ta: IP«IP+dich chu)én
Hai Iénh trén biéu dién cing mét thao tac nhay c6 diéu kién t6i

NHAN néu PF = 0.

Céc cd bi thay ddi: khong.

Vi du:

IN AL, 98H ;doc ky tu tu cong

OR AL, AL ;tao co

JNP THOI ;nhay den THOI neu parity le

52. JNS - Jump Not Signed (nhay néu két qua duong).

Dang lénh: JNS NHAN

M5 ta: I[P« IP+dich chuyén

Pay la lénh nhay c6 diéu kién toi NHAN néu SF = 0. Két qua la

duong sau khi thuc hién céc phép toan co6 dau.

Céc cd bi thay ddi: khong.
Vi du:

SUB AL, AH ;tru hai so co dau AL cho AH

JNS THOI ;nhay den THOI neu ket qua duong
53. JO — Jump if Overflow (nhay néu tran)

Dang 1énh: JO NHAN

MO ta: P« IP+dich chuyén

Pay la lénh nhay c6 diéu kién téi NHAN néu OF = 1. Tic la xay

ra tran sau khi thuc hién cac phép toan c6 dau.
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Cac cd bi thay ddi: khong.
Vidu:
ADD AL, AH ;cong AL voi AH

Jo THOI ;nhay den THOI neu co tran



54. JP/JPE — Jump if Parity/Jump if Parity Even (nhay néu
parity chin)

Dang 1énh:
JP NHAN
JPE NHAN

M5 ta: IP«IP+dich chuyén

Hai 1énh trén bidu dién cing mdt thao tic nhay c6 diéu kién téi
NHAN néu PF = 1.

Céc c&r bi thay ddi: khong.

Vidu:

IN AL, 99H ;doc ky tu tu cong

OR AL, AL ;tao co

JP  THOI ;nhay den THOI neu parity chan

55. JS — Jump if Sign (nhay néu 4m)

Dang lénh: JS  NHAN

M ta: [P«IP+dich chuyén

Pay la 1énh nhay c6 diéu kién téi NHAN néu SF = 1. Két qua la
am sau khi thuc hién cac phép toan cé dau.

Céc cd bi thay dbi: khong.

Vi du:

SUB AL, AH ;tru hai so co dau AL cho AH

Js THOI ;nhay den THOI neu ket qua duong

2.3.2.7. Nhém cac lénh lip

56. LOOP — Loop if CX is not 0 (13p néu CX # 0)
Dang lénh: LOOP NHAN
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Mo ta: Lénh nay dung dé lap lai doan chuong trinh (gdm céc lénh
nim trong khoang tir NHAN dén hét 1énh LOOP NHAN) cho dén khi
s6 1an lap CX = 0. Piéu nay c6 nghia 1a truée khi vao vong 13p ta phai
dua sb 1an lap mong mudn vao CX, va sau mdi lan lap thi CX tu dong
giam di 1.

Céc cd bi thay di: khong.

Vidu:

MOV AL, O ;Xoa AL

MOV CX, 10 ;nap so lan lap vao CX

LAP:INC AL ;tang AL len 1

LOOP LAP ;lap lai 10 lan, AL=10

57. LOOPE/LOOPZ — Loop while CX = 0 or ZF = 0 (lap lai
doan chuong trinh cho dén khi CX = 0 hoic ZF = 0).
Dang 1énh:
LOOPE NHAN
LOOPZ NHAN
M5 ta: Lénh nay dung dé lap lai doan chuong trinh (gém céac iénh
nam trong khoang tir NHAN dén hét 1énh LOOPE NHAN hoic
LOOPZ NHAN) cho dén khi s6 1an lip CX = 0 hodc c& ZF = 0. Diéu
nay c6 nghia 1a trudc khi vao vong lap ta phai dua sb lan lap mong
mudn vao CX, va sav mAi lan 13p thi CX tu dong giam di 1.

Céc co bi thay ddi: khong.

Vidu:

MOV AL, AH ;AL=AH

MOV CX, 50 ;nap so lan lap vao CX
LAP:INC AL ;tang AL

COMP AL, 16 ;SO sanh AL voi 16
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LOOPE LAP;lap lai cho den khi AL#16 hoac CX = 0

58. LOOPNE/LOOPNZ — Loop while CX =0 or ZF = 1 (1ap la1 .
doan chuong trinh cho dén khi CX = 0 hoic ZF = 1).

Dang lénh:
LOOPNE NHAN
LOOPNZ NHAN
M5 ta: Lénh nay dung dé lap lai doan chuong trinh (gbém céc 1énh
nam trong khoang tor NHAN dén hét 1énh LOOPNE NHAN hoac
LOOPNZ NHAN) cho dén khi s6 lan lap CX = 0 hoic co ZF = 1. Piéu
nay c6 nghia la trudc khi vao vong lap ta phai dua sb lan lap mong
muon vao CX, va sau moi lan lap thi CX tu dong giam di 1.
Céc cd bi thay dbi: khong.
Vidu:
MOV AL, AH;AL=AH
MOV CX, 50;nap so lan lap vao CX
LAP:INC AL ;tang AL
COMP AL, 16;so0o sanh AL voi 16
LOOPNE LAP ;lap lai cho den khi AL=16 hoac CX = 0
59. REP — Repeat String Instruction until CX = 0 (lap lai lénh viét sau
do cho té1 khi CX = 0).

Pay la tiép dau ngir dung dé viét trudc cac 1énh thao tic véi
chudi dir liéu ma ta mudn lap lai mot s6 1an. S6 1an 13p phai dé trude
trong CX. Khi céc 1énh nay dugc thuc hién thi CX tu dong giam di 1.
Quia trinh 1ap két thic khi CX = 0.

Céc co bi thay d6i: khong.



Vidu:
REP MOVSB ;lap lai lenh chuyen byte cua
;chuoi toi khi CX = 0
60. REPE/REPZ — Repeat String Instruction until CX =0 or ZF = 0
(1ap lai 1énh viét sau d6 cho téi khi CX = 0 hodc ZF = 0).

Pay la tiép dau ngir dung dé viét truéc cac lénh thao tac véi
chudi dir liéu ma ta muédn lap lai mot s 1an. S6 1an lap phai dé trude
trong CX. Khi céc 1énh nay dugc thuc hién thi CX tu dong giam di 1.
Qua trinh 13p két thuc khi CX = 0 hodc khi hai phén tir so sanh khac
nhau (ZF = 0).

Céc co bi thay dbi: khong.

Vi du:

REPE CMPSB;lap lai lenh so sanh cac byte cua

;chuoi toi khi CX = 0 hoac ZF = 0

61. REPNE/REPNZ - Repeat String Instruction until CX = 0 or

ZF =1 (lap lai 1énh viét sau d6 cho tdi khi CX = 0 hoac ZF = 1).

Pay la tiép dau ngir ding dé viét truéc cac lénh thao tic véi
chudi dit liéu ma ta mubn lap lai mot s6 1an. S6 1an lap phai dé trude
trong CX. Khi cac 1énh nay dugc thuc hién thi CX tu dong giam di 1.
Qué trinh lap két thuc khi CX = 0 hoac khi Acc bing phan tir cla
chudi (ZF = 1).

Céc cd bi thay ddi: khong.

Vidu:

REPNE SCASB;lap lai lenh quet cac byte cua

;chuoi toi khi het chuoi (CX = 0)

;hoac AL bang mot phan tu cua chuoi
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2.3.2.8. Nhém céc 1¢énh diéu khién, dic bi¢t khic

62. CALL - Call a procedure (goi chuong trinh con)

Dang Iénh: CALL Tén_Chuong_Trinh con

Mb ta: Lénh nay ding dé chuyén hoat dong cua vi xir ly tir
chuong trinh chinh (CTC) sang chuong trinh con (ctc). Vi xu ly s&
ngung cong viéc hién tai va can cr vao vi tri tén chuong trinh con
nhay dén thuc hién.

Céc c&r bi thay ddi: AF, CF, OF, PF, SF, ZF.

Vidu:

CALL NEAR

CALL FAR
63. CLC - Clear the Carry flag (xo0a c¢ nho)

Dang lénh: CLC

Xo4 c& nhé CF va khong 1am anh hudng dén cac co khac.

Céc cd bi thay ddi: CF.
64. CLD - Clear the Direction flag (xoa c& huéng)

Dang lénh: CLD

Xoé c& huéng DF va khong 1am anh huéng dén cac cor khac.

Céc c&r bi thay déi: DF.
65. CLI - Clear the Interrupt flag (xo4 c& ngit)

Dang lénh: CLD

Xoa co ngat IF va khéng 1am anh huéng dén cac c&r khac. Céc
yéu cau ngit che duoc sé bi che.

Cac cd bi thay déi: IF.
66. CMC — Complement the Carry flag (dao c& nhé).

Dang 1énh: CMC
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M6 ta: CF = CF . Do c& nhé CF

Cac c& bi thay dbi: CF
67. HLT - Halt processing (dimg)

Dang lénh: HLT

Khi gip 1énh nay, cac hoat dong cua vi xir ly 8086 bi tam dimg
va budc vao trang thai dimg. Dé thoat khoi trang thai dimg chi cé cach
tac dong vao mot trong cac chan INTR, NMI, RESET cua bg vi xir ly.

Cac cor bi thay déi: khong.

68. INT - Interrupt (Iénh goi ngit)

Dang I1énh: INT N (N=0...FFH)

Khi gédp 1énh nay vi xir ly s€ ngimg moi cong viéc hién tai va
nhay dén dia chi bang vécto ngit dé thuc hién chuong trinh con ngit.
69. IRET - Interrupt Return (trg vé CTC tir ctc phuc vu ngit)

Dang lénh: IRET

Tré vé chuong trinh chinh tir chuong trinh con phuc vu ngit.

70. NOP - No Operation (CPU khong lam gi)

Dang lénh: NOP

Lénh nay khong thuc hién mot cong viéc gi ngoai viéc lam ting
ndi dung cia IP va tiéu ton ba chu ky déng hd. N6 thuong duge dung
dé tinh thoi gian tré trong cac vong tré hoic dé chiém chd cac 1énh can

thém vao chuong trinh sau nay ma khéng lam anh huong dén do dai
chuong trinh.

Cac co bi thay d6i: khong.
71. RET - Return from Procedure to Calling Program (tré vé chwong
trinh chinh tir chuong trinh con).
Dang lénh: RET hodc RET N (N la s6 nguyén duong)
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M5 ta: RET duoc dit cubi ctc dé vi xir ly ldy lai dia chi tré vé ma
né di duge tr dong cét tai ngin xép khi c6 1énh goi ctc.

Céc c&r bi thay ddi: khong.
72. STC — Set the Carry Flag (1ap co nho)

Dang lénh: STC

Mo ta: CF«1

STC thiét 1ap c& nhé bing 1 va khong anh huéng dén cac cor khic.

Céc co bi thay dbi: CF = 1.
73. STD - Set the Direction Flag (lap c& hudng).

Dang lénh: STD

MO ta: DF«1

STD thiét 1ap c& hudng bing 1 va khong anh huong dén cac co
khéc. Céc co bi thay d6i: DF = 1.
74. STI — Set the Interrupt Flag (1ap c& cho phép ngit)

Dang Iénh: STI

Mo ta: [Fe1

Lénh nay 1ap c& cho phép ngit @& cho phép cic yéu ciu ngit tac
dong vao chian INTR dugc CPU nhan biét. Khi IF = 1 néu c6 tin hiéu
INTR =1 thi 8086 s& bi ngat.

Céc cdr bi thay ddi: IF = 1
75. WAIT - Wait for TEST or INTR Signal (ch¢ tin hi¢u tir chan

TEST hoac INTR).

Dang lénh: WAIT

Mo ta: Lénh nay dua' bd vi xur ly 8086 vao trang thai nghi va né
sé ¢ trang thai nay cho dén khi ¢6 tin hiéu & mic thép tac dong vao
chan TEST hoéc khi ¢6 tin hi¢u & mirc cao tic dong vao chan INTR.
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Néu c¢6 yéu cau ngit va yéu cau niy dugc phép tac dong vao chan
INTR thi sau khi chuong trinh phuc vu ngit dugc thuc hién né s lai
tré vé trang thai nghi. Lénh nay dung dé dong bo hoa hoat dong cua
8086 vai cac bd dong xir Iy bén ngoai.

Céc cr bi thay dbi: khong.
2.4. CAC MACH PHU TRQ

2.4.1. MACH TAO XUNG NHIP

Cho du lam viéc trong ché d6 csync|1 18 | vee
MIN hay MAX thi 8086 luén can PCLK |2 17| X1
xung nhip (xung dong hd) tir mach AENI |3 16 | X2
tao xung nhip 8284. Mach tao xung RPY! |4 15 | ASYNC
nhip khéng nhimg cung cip xung READY|s 8284 14|EF
nhip v&i tin sb thich hop cho toan hé }:l;::j f’l :; :‘scc
th‘(‘)ng ma no6 con anh hudng té1 viéc axk s 1 ses
dong bo tin hiéu RESET va tin hiéu . 10 geser
READY cua CPU.

Hinh 2.4. So dd bé tri chan caa 8284

Y nghia cdc chan tin hiéu:

— AENI, AEN2: Tin hiéu cho phép chon d4u vao twong {mg
RDY1, RDY2 lam tin hiéu béo tinh trang sin sang cua bd
nh¢ hoic thiét bi ngoai vi.

- RDYI1, RDY2: Cung véi AEN1, AEN2 dung dé gay ra cac
chu ky doi.

— ASYNC: Chon déng bd hai tang hodc dong bd mét ting cho
tin hiéu RDY1, RDY2. Trong ché d6 déng b mét ting
(ASYNC = 1) tin hiéu RDY c6 anh huéng dén tin hiéu
READY t6i tan suon xudng cua xung dong hb tiép theo, con
trong ché do dong bo hai ting (ASYNC = 0) tin hiéu RDY
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c6 anh huéng dén tin hiéu READY khi ¢6 sudon xuéng cua
xung d6ng hd tiép theo.

READY: Néi dén dau vao READY cua CPU. Tin hiéu nay
dugc ddng bd véi cac tin hiéu RDY1, RDY2.

X1, X2: Néi hai chéan ctia thach anh vé6i tan s6 f;.

EFI: L6i vao cho xung tir bd dao dong ngoai.

F/C: Dung dé chon ngudn tin hiéu chuin cho 8284. Khi chan
nay & mirc cao thi xung dong hd bén ngoai s& duoc lam xung
nhip cho 8284, nguoc lai thi xung déng h6 cia mach dao dong
bén trong dung thach anh sé& dugc chon dé lam xung nhip.
CLK: Xung nhip fcrx = fx/3 véi d6 réng 77% ndi dén chan
CLK cua 8086.

PCLK: Xung nhip fcix = fX/6 v6i @6 rong 50% danh cho
thiét bi ngoai vi.

OSC: Xung nhip di duoc khuéch dai c6 tan s6 bang f, cia by
dao dong.

RES: Chan khéi dong ndi vao mach R - C dé 8284 co thé
khoi dong khi bat ngudn.

RESET: Léi vao RESET cua 8086 la tin hiéu khéi dong lai
cho toan hé.

CSYNC: Léi vao cho xung dong hd chung khi trong hé
thdng c6 cac 8284 dung dao dong ngoai tai chan EFI. Khi
dung mach dao ddng trong thi phai ndi dit chan nay.
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X1 CLK
X2

8284
RES  RESET

l Khdi dong hé thong

CLK

8086

RESET

Hinh 2.5. So 6 ndi 8284 véi 8086

2.42. MACH CHOT VA PEM BUS
2.4.2.1. Mach chét (Latch)

Cac mach chét 1a cac mach ma
khi tin hiéu cho phép chét ALE
(Address Latch Enable) & mic L
(Low) thi cac ddu ra sé& giir nguyén
trang thai nhu trang thai cua céc tin
hiéu dau vao trude khi chét, lic nay
cho du cac ddu vao thay ddi thi cac

dAu ra van khong thay dbi. Mudn thay
dbi trang thai cac dau ra thi ALE phai & mirc H (Hight). Vi mach chét
sir dung phd bién trong cac hé vi xir Iy hién nay 1a 74LS373.

Hinh 2.6.

Bang 2.5
Dicu khién ra | Cho phép chot | Tin hiéu vao Tin hiéu ra
(OE) (LE) (D) Q
L H H H
L H L L
L B * Khéng doi
H - * Tro khang cao
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Vi mach 74LS373 thuong dugc sir dung dé chét va dém cac
duong day dia chi véi cac bus duge don chan. Chu y 1a thong tin dia
chi chi ton tai trén bus trong mot thoi gian ngfm. Mach chét dugc diéu
khién bai tin hiéu ALE dé giir lai thong tin dia chi d6. Hinh v& 2.6 la
so db nguyén 1y cta bo chét tin hiéu ding 74L.S373. Khi chan LE ¢
mirc cao va chan OE & murc thip céc tin hiéu vao duoc chuyén téi dau
ra. Lic nay 74LS373 lam viéc nhu b dém. Khi tin hiéu trén ALE
chuyén tir cao xubng thip, cac tin hiéu dau vao D s& dugc chdt va &
trang thai nay, cac tin hiéu dau ra duoc giit nguyén cho du tin hiéu dau
vao c6 thay dbi. Hinh 2.7 trinh bay so d ghép ndi 8086 voi mach dao
dong 8284 va chbt 74LS373.

vee -y
i56 208 A0 U4 748373 20
16 8 3
d Q:m—-,r ADO AD8 f—pe N IpT—3 00 Qo -
Ny AD9 om0 Q1 -
x—;— AENT © NADJ 3 :gg g:? ADT AD3J gg gg =
4 T L] ..}
x—2en2 S pecd2i—x  Ngs—2 ane AD12 ORI 0¢ 04 Hi—xs
R ADS5 AD13 i N D5  Q5e—®
x4 1er Reapy i—E‘V\W' AD6 AD14 T.?T-;\,W 06 06—
CRYSTAL 12 8 ClkA AD7 AD15 [ o7 a7
‘LTL__4 X—7posc CLxy CLK 19 38 AGISANALE 11 |— —|1
(] Al CLK A16/S3 57T eon I
N | 17158 [—xrerd vee GND
15 | jsoms T X33 IR A18/SS 35— ZTorS4 <[ =
*— ASYNC MX Atarse ———1 \ce 0
vgc X3 <F:Ischc N\REASY NMI % 26 DEN
x—;— ES;; o el e s!'r':—” % e ] L us_ 745373
R ADS A8
R T 8 - Pl X e |
D1 HE/ST 55— NE 710! 1 X0
8284 ,l LOCK 8 E ANADTT 02 @ AT
<4 P ED) NADTZ 13102 B —xm
> 22 9Qs1imX NADTT 14 ] 04 Q4 %13
0 00 >R o oLcu e %
SW1 10u i 15— A1s
RES| c 8086 i t—‘ D7 aQry——————
\, 1M |—= -1
vee oo |2
vee
0= l =
= vee o
US 748373
A16/S3 3 A18
NATTS? 4 g? g‘: X7
7 A18
\mmr-*\. g§ gg X9
*—{Ds Q4 X
%—7105 Qs X
X506 Q855X
o7 a7 Fox
—x|E_
4[— VCC GND
vce -0

Hinh 2.7. So 36 ghép ndi 8086 véi vi mach chét 74L.S373
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2.4.2.2. B dém Bus

Muc dich cua viéc sir dung dém 1a dé ting cong suét truyén tai
cho Bus

Bj dém mpt chiéu 74LS244 (hinh 2.8):

10E =0: Cho phép cac tin hiéu dau vao nhém 1 (Al - A4) dugc
chuyén dén du ra nhém 1 (Y1 - Y4).

10E =1: Piduranhém 1 & trang thai tré khang cao Hi-Z.

20E =0: Cho phép cac tin hiéu dau vao nhém 2 (AS - A8) dugc
chuyén dén déu ra nhém 2 (Y5 - Y8).

20E =1: Dau ra nhom 2 & trang théi tré khang cao Hi - Z.

Bé dém so6 liéu hai chiéu 74LS245 (hinh 2.9)
— DIR = 1: Dit liéu duoc truyén tir A sang B (tir trai qua phai).

— DIR = 0: Dit liéu dugc truyén tir B sang A (tir phai qua trai).

—  Ag— A7 vaBy—B;: Céc chan trao dbi dit lidu.

8T us g

vce —0

O—51A2 > Y2370 o—3 A1 81 Hl—o
D—8A3 Y3TU D—-4—A2 B2 15 s}
O A Y450 o—{As B3O
O—g]As Y570 0O—3HA1  B4[3O
0—3{A6 Y6 |[+——O O—+{As 85120
O—— A8 Y8 —0O o—21 A7 g7 1o
1 —_—
O— 10E 2 o—1 o)
o—2420e & o1 | 2R =z

7415244 E':‘l 74Ls§is

Hinh 2.8. Dém mét chiéu 7415244 Hinh 2.9. Dém hai chiéu
74LS245

Hinh 2.10. Trinh bay so d6 ghép ni 8086 véi mach chét va dém
(trong d6 ¢4 sir dung 3 vi mach chét 74LS373 dé tach 20 dudng bus
don kénh).

92



f

ua_7 Uy Tas2e8
ADO A8 A\ADO L.—‘GEL Y, ) 00
ADO A08 0 0o Ao o 80
ADY AD? [~5——XDTGANXD7 o1 at \l\nﬂ—-' At 1
= = SEEgeT e g S BER
Hil e NSRS BiEAERE SHEEASHE Bhee
1 er  meroy L E ADS ADY4 m’""p o s —‘—.—:.—nj A Be ﬁ
CRYSTAL % “ bose ciik CLK - AD7 AD15 ‘w' e o7 o7 - A7 87
o pxi Ner—2cux ey 37 ME =B ®_1lom vee
b A17784 VEC GND G GND
- PTI P [ 1
134 A5vNC Mx Alwss e [} 5 i
oo ] game NRERBYZZ] N — |20 _DEN aos g pRIAERS
ke, 31| BEADY are N a0 R,
R :;F RRY2 2 RESEA\ R RQ/GTI 82 o US 74L8373 n/\ L a Ry s el
- TiRes Greser [H2—RES % BSI _— Hoo o ) N B 12
o TEST SEs7 —{or _— N M4 H
w284 LOCK |54~ 022 @ —A s es i
ee o o730 B XANIDTS As Be s
= z Qst 74 ©4 Q4 —x7/ A7 87
=0 55 Sro Ciacmia —hor | e
= £
nesen T o008 ei ALSRLN S T B\ ¢ oL g W -
€ 11 | = =11 =
& o 0
- g =]
L 0= =
=0 vee
7
aresy g [TASD aipd
KT g? : XA
A —
e St
)‘—pr oS Qs g X
o8  os
fomLu - Q-] e
1 |- =11
E o
l_' VCC GND %
vee -0

Hinh 2.10. So 4 ghép noi 8086 véi mach Reset 8284,
chot 74L.S373, dém 74L.S245

2.43. CAC BQ NHO

B6 nh¢ dung dé luu trir ma 1énh va dir liéu. Bo nhé duoc ghép
ndi truc tiép voi CPU va 1a noi dau tién duoc CPU 1Ay thong tin. Cac
bo nhd ban din c6 toe dd truy nhép cao, cé dung lugng 16n, kich thuéc
nho va tiéu thu ning luong thip. Chiing dugc ché tao thanh nhimg
chip riéng biét hoac dugc tich hop ngay bén trong CPU. Sau day la cac
bo nhé thuong dugc sir dung trong bd vi xur ly.

2.4.3.1. B nhé ¢6 dinh ROM (Read Only Memory)

— ROM: Puoc goi la vi mach nhg ¢ dinh vi sb liéu do hang ché
tao nap mot lan va thong tin s& duoc lwu trir vinh vién, sau d6 chi co
thé doc ra ma thoi. Khi ngudn dién mét thi sé liéu van duoc gilr
nguyén. Vi vdy, cac bd nhé cb dinh thuong duge sir dung dé hwu trix
c4c chuong trinh kiém tra va khoi dong mét hé vi xir ly khi bat ngudn
hoic cac thong s6 cua nhimg lan chay trude.
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— PROM (Programable ROM — ROM c6 kha ning lap trinh):
Nguoi thiét ké c6 kha ning nap chuong trinh vao ROM nhung chi
duoc mot 1an duy nhét va khong thé sira di dugc.
2.4.3.2. B) nhé bin ¢6 dinh EPROM (Erasable Programable

ROM)

Nguoi sir dung co thé nap va xo4 chuong trinh mét s6 1an. C6 thé
nap bang xung dién va xoa bang tia cuc tim. Hién tai EPROM dang
dugc dung kha phd bién. Ho 27xxx c6 cac loai sau: 2708 (1Kx8),
2716 (2Kx8), 2732 (4Kx8), 2764 (8Kx8), 27128 (16Kx8),
27256(32Kx8), 27512 (64x8) vai thoi gian tham nhap tac=250-450 ns
tuy theo loai cu thé. Trén hinh 2.11 la so db cac tin hiéu va bang chirc
nang cua 2716.

Chan CE/ OE [ Vpp | Veec | DoO-
Ché do PGM )N L)) D7
:> A0-A10 oo Poc 0 0 +5 | +5 | Dout
Duy tri 1 X +5 +5 HZ
— ook Vppla—| Ghi ﬂs:ms 1 +25 | +5 Din
N R Kiém tra 0 0 +25 | +5 | Dout
ghi
Cam ghi 0 1 +25 | +5 HZ

Hinh 2.11. So db cic tin hiéu v a bang chirc nang cua 2716

— AO0-A10: Pia chi

— DO0-D7: Dir liéu

— OE: Cho phép dua dir liéu ra

— CE/PGM: Chon vé/diéu khién ghi

— Vpp: Dién ép ghi.

Ngoai ra tuy theo céc nap xoa s liéu ngudri ta con chia bd nhé

ban cb dinh ra nhimg loai nhu EEPOM, EAPROM.
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— EEPROM: C6 thé nap xo4 s liéu biang phuong phép dién.

— EAROM: C6 thé nap xo04 chuong trinh mot s6 lan, viéc nap xo04
don gian bing tin hiéu dién nhung nhugc diém cta loai nay la thuong
doi héi nhiéu loai dién ap khac nhau.

2.4.3.3. RAM (Random Access Memory — bo nhé doc/ghi)

Bo nhd doc/ghi con goi 1a bd nhé truy nhap ngiu nhién, ngudi sir
dung c6 thé ghi s6 liéu vao va doc sb liéu ra. Khi mét dién thi sb liéu
ciing mét theo. RAM c6 hai loai.

— RAM tinh (Static RAM): Loai RAM nay liy ciu tric Flip-
Flop lam don vi nhé co sé. Vi vay, khi sb liéu da dugc ghi vao ma
ngudn nudi van co thi s6 liéu trong RAM vin con .

— RAM dgng (Dynamic RAM): RAM dong lgi dung dién dung
ky sinh cua cuc cdng (Gate) transistor truong MOS dé chira dir liéu.
Vi vdy, khi s6 liéu da dugc dua vao mic du con ngudn nudi nhung s6
liéu ctr mét dan do dién tich cua tu giam theo thoi gian. Dé gitr lai sb
liéu éy phai lam thém mdt mach goi 1a mach lam tuoi va cé tin hiéu
lam tuoi (Refresh).

o]

u7gT 01—3A°8°° 1:9
O—gA1 5 D1[350
o210 Qg ooHEC O——A2 = D2|3: 0O
o a1 S o1 0 O—51 A3 D3 g2
. A2 02 O—c1 A4 D4 33 a
o—1A3 03 a O—_ ] A5 DS (g2
C—s{A¢ 04 4 O—3-1 A6 D6 190
&
o414 XhEs O—551 A7 D7 <
O—1 A7 o7 P2 D——24 A8
O—5a] A8 021 ]A°
O—571 A9 0—2—3“ A10
0—51 A10 D_T A11
0—=- A1 o—=&]
2112 A12
2 |— o—22 | 5
o554 0E QOE
o :(7) PGM D% WE
o—=— CE & OT CsS1 %
O—2_]
1 vPszo CSs2 0
27s41l HW%B
Hinh 2.12. EPROM 2764 Hinh 2.13. SRAM HM6264B
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2.4.4. MACH GIAI MA PIA CHI

M&i mach nhé nbi ghé; v6i CPU cin phai duge CPU quy chiéu
t&6i mot cach chinh xéac khi thuc hién cac thao tic doc ghi. Diéu d6 c6
nghia 14 mdi mach nhé phai dugc gin cho mét ving riéng biét c6 dia
chi xac dinh nim trong khong gian dia chi tong thé cia by nhd. Viéc
gan dia chi cu thé cho mach nhé dugc thuc hién nhé mét xung chon
v dugc 14y tir mach giai ma dia chi. Khi CPU muén thyc hién trao dbi
thong tin véi bd nhé hay thiét bi ngoai vi, né dua ra dia chi cua thiét bj
can trao dbi trén Bus dia chi, sau d6 qua mot bd giai ma dia chi s&
xuét tin hiéu chon chip CS (Chip Select) hodc tin hiéu cho phép CE
(Chip Enable) giri t6i bd nhé hay thiét bj vao/ra can thiét. B nhé hay
thiét bi vao/ra nao nhan dugc tin hiéu chon s& dugc phép trao doi dix
liéu véi CPU con cac mach giao tiép khac sé& bi cAm (du ra & trang
thai Hi - Z).

Mot trong cdc mach giai ma dugc st dung rong rai nhit 1a
74LS138. So d6 hinh dang ngoai va bang chirc ning cia 74LS138
(hinh 2.14).

Vi du: Su dung mach nh¢ EPROM 2764 (8Kx8) c6 dia chi tir
FOOOOH — FFFFFH. Ta sé dung mach giai ma dia chi 74LS138 thuc
hién giai ma dia chi.

Tir bang chirc nang ta thay YO = 0 khi ma cac dau vao chon ¢6
C=0,B =0, A=0.Cac dau vao cho phép G2A =0,G2B =0, Gl = 1.
Vi vdy, so d6 ghép nbi 74LS138 véi EPROM 2764 nhu hinh vé 2.14.

Céc bit dia chi A16 — A19 duoc dat béng 1, trong d6 A6, Al7,
A18 dua qua mach logic NAND va dua vao G2A.

Tin hiéu IO/M dua vao chan G2B
Al13, Al4, A15 dugc dit bang 0 va 1an lugt dua vao chan A, B, C.
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ot g wHEa

o—2- B S Y1332

o—Hc Y20

6 Y3 =72

0—21S6L Y455 0O

0—s G2A X.ﬁ"—ag

0——G2B 2 Y6 [0

z 7
o Y7H—40O
74L.S448
Cic dau vao I
Cacdaura
Chon Cho phép

C|B|A|G2B|G2A| G1 | Y0 |Y1|Y2|Y3|Y4|Y5|Y6|Y7
X | x| x 1 X X 1 1 1 1 1 1 1 1
X[ x| x X 1 X 1 1 1 1 1 1 1 1
X[ x| x X X 0 1 1 1 1 1 1 1 1
0)1C|oO 0 0 1 0 1 1 1 1 1 1 1
0]0(1 0 0 1 1 0 1 1 1 1 1 1
0)]11]0 0 0 1 1 1 0 1 1 1 1 1
011711 0 0 1 1 1 1 0 1 1 1 1
1]10]0 0 0 1 1 1 1 1 0 1 1 1
11011 0 0 1 1 1 1 1 1 0 1 1
11110 0 0 1 1 1 1 1 1 |'1 0 1
1]1(1 0 0 1 1 1 1 1 1 1 1 0

x: khong quan tam.

Hinh 2.14. Hinh ding ngoai va biang chirc ning cua 74LS138
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|:‘_|> AO-A12
BUS A 000> Busp
1a 8086 2764 cia 8086
vy (8Kx8)
CE O©E
Al3—]A YOl CAEE V) RDT
Al4—p=iB Yl p—»
Al5—{C Y2 b—
FAL8138 T Ol chllnichon vo
Y4|l— cho 7 vi mach
A"’—‘} 2764 khic
Al17 ——{G2A Y5 f—a
ALS=—=] oM —{G2B Y6 }—
Al9—piG1 Y7 ——» FEOOOH-FFFFFH

Hinh 2.15. Mach giii ma dung 74LS138
2.5. BIEU DO THO! GIAN DOC/GHI CUA VI X(F LY

2.5.1. XUNG NHIP VA CHU KY MAY

Trén hinh 2.16 mé ta mdt chu ky xung nhip (chu ky déng 10),
mdt chu ky dong hd bao gbm 2 pha d6i ximg goi 1a pha 1 (tin hiéu
déng hd & mirc thip) va pha 2 (tin hiéu dong hé & mirc cao). Cac chu
ky ddng hé nay dugc dua dén 16i vao xung nhip cua vi xir ly. Mgt chu
ky xung nhip con dugc goi 1a mdt nhip. Thoi gian can thiét va sb xung
nhip co s& cho mét thao tac cta vi xir Iy goi 1a mot chu ky may. Mdi
mot chu ky may c6 4 nhip. Hinh 2.17 1a gian d6 thoi gian thuc hién
chu ky bus cua vi xu ly 8086.

Suon xudng Suon lén

Mic thdp /  Muc cao

Hinh 2.16. Xung nhip
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Nhin vio chu ky bus ta c6 thé phan ra 1am 4 pha nhu sau:

Pha T1: Cic dudmg trang thai hoat dong dé xac dinh kiéu
thao tic nao dugc CPU thuc hién, df‘mg thoi cac dia chi bg
nhé I/O ciing duoc truyén.

Pha T2: Céc tin hiéu dia chi dugc thay thé bing cac tin hiéu

dir liéu, céc tin hiéu doc/ghi tré nén tich cuc.

Pha T3: Trudc tién céc tin hiéu trang thai dugc truyén di dé

bao hiéu sﬁp hét mot chu ky Bus, sau d6 tin hiéu diéu khién

ciing dugc truyén di.

Pha T4: N6i chung day la pha ranh rdi, trong pha nay CPU
va céc khdi bén ngoai c6 thdi gian dé v hiéu hoa Bus dix liéu.

T4

Tl

T2

T3

T4

N

(\

Duong truyén

trar | thdi

Tran[

thf& le

\

Duong truyén
dia chi/dit liéu

Tin hiéu

\

bi

ia chi ) Dir liéu

)
|
[ )—

diéu khién

RD, WR

(

\——

Hinh 2.17. Théi gian thuce hién chu ky Bus cua vi xir ly 8086

2.5.2. CHU KY PQC/GHI CUA VI XU LY 8086

Hinh 2.18 chi ra mét chu ky doc cua vi xir ly 8086, ngoai pha 1
dugc md ta nhu & trén ta can chu y dén cic pha con lai. Ciing cin chi
y ring theo dic diém ky thudt thi dir liéu phai ton tai it nhét 20 ns
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true khi két thic T3 va van phai tn tai it nhét 10 ns sau khi két thic
T4. Trong khi d6 ta c6 thé huy bo ddng thai tin hiéu béo doc (0 ns).

ADO-AD15

100

Xung nhip

T1 T2 T3 T4

Dia chi

Hinh 2.18. Chu ky doc cua vi xir ly

Trong d6 cac dudng:
. tcraz: Pong hd & mirc thip cho dén khi bus dia chi & trang thai

Hi - Z = 35ns Max.

2. tcrre: Pong hd & mure thip cho dén khi RD hoat dong = 70ns Max.
. tazin: Bus dia chi dugc tha ndi cho dén khi RD hoat dong =

Ons Min.

. tovcw: Dit liéu hop 1€ cho dén khi déng hd & mirc thip = 20ns

Min.

. teupx: Dong hd & mirc thip cho dén khi dir liéu khéng hop 16

= 10ns Min.

. tciru: Pong hd muc thap cho dén khi RD & muc cao = 10ns

Min.

. trmav: RD & mic cao cho dén khi céc dia chi hop 1& = 85ns Min.
. trupx: Poc dir liéu & mirc cao cho dén khi dir liéu khong hop 1é

= (0 Min.



Viéc truy nhap b nhé kéo dai tir T1 — T3 (gén 3 chu ky dong hd
3*T = 3*200 = 600ns). Trong tdng s6 thdi gian nay phai tinh dén thoi
gian tré khi truyén dia chi tuz gja cni = 110ns, thoi gian giir cua dir liéu
khi doc tey = 30ns va thoi gian tré do truyén tin hiu qua céc
mach dém nhiéu nhét 13 tuz gem = 40ns. Nhu vdy, cac bd nhé nbi véi
8086 — SMHz cén phai c6 thoi gian thim nhap nhé hon:
3*T — tyz dia chi — tgir — trd aem = 600-110-30-40=420ns
Hinh 2.19 chi ra m¢gt chu ky ghi cua vi xir ly 8086, ngoai pha T1
dugc md ta nhu & trén ta can chu y dén cac pha sau:
—  Pha T2: Trong pha nay CPU xuit ra dir liéu cin duoc ghi va
tin hiéu bao ghi tdi bo nhé hoac /0.
— Pha T3: Trong giai doan nay dir liéu ghi la 6n dinh va tin
hiéu bao ghi da dugc tao ra.
— Pha T4: Tin hiéu bao ghi bi v6 hiéu hoa va sau d6 dir liéu cin
ghi ciing bi huy bo dé danh chd cho cac dia chi cia pha T1
cua chu ky tiép theo.

T1 T2 T3 T4

WR \\

Hinh 2.19. Chu ky ghi cia vi xir ly 8086
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1. tcrpy: Pong hd & murc thip cho dén khi dir liéu hop 1¢ = 44ns Max.

2. tcyrev: Dong hd & mic thip cho dén khi WR hoat dong = 70ns
Max.

3. tcverx: Dong hé & mirc thip cho dén khi WR khong hoat dong
= 55ns Max.

4. tcupx: Pong hdé & mirc cao cho dén khi dir liéu khéng hop 1é
= 10ns Min.

5. WR khong hoat dong cho dén khi dir liéu khong hoat dong
= 10ns.

2.6. CAC CHE PO LAM VIEC CUA VI XU LY

2.6.1. CHE PQ KHOI PONG

Vi xtr 1y c¢6 hai ché d6 khoi dong: khoi dong cimg va khai dong
mém.

— Khéi dong cing: La dua tin hiéu tac dung vao chan Reset cua
mach vi xir Iy (thuong & muc thip). Dbi véi bd vi xir 1y 8086, sau tin
hiéu Reset chuong trinh dugc thuc hién tir 6 nhé FOOOH — FFFOH.
Trong da sb truomg hop 6 nhé nay thuong chira mét 1énh nhay téi mot
thu tuc thuc hién viéc khai tao hé théng.

— Khoi dong mém: La qua trinh khéi dong lai (Restart) cia mach
vi xtr ly sau khi da thuc hién cac 1énh dic biét. Mdi 1énh khai dong c6
mét dia chi riéng git & mot 6 nhé nhét dinh trong ROM. Théng
thuong cac hang san xuit t6 chirc mot ving nhé dic biét dé lam noi
chira cac lénh khoi dong nay goi la vung con chira vector khai dong.

2.6.2. CHE PQ PQI

Muc dich cia viéc vi xir Iy 1am viéc & ché d¢ doi 1a dé phédi hop
toc 4o lam viéc cua vi xtr 1y véi thiét bi ngoai vi. Vi du: mét CPU thyc
hién 1énh mét 500ns, trong khi d6 mét thiét bi ngoai vi dé thim nhap
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duoc sb liéu mit 50us. Do vay, dé tim duoc sb liéu bén trong ngoai vi
can kéo dai xung doc bing cach thém céc chu ky doi (TWAIT) dé lam
giam tdc d6 hoat dong ciia Bus trong khi van gitr cho dit liéu va céc tin
hiéu diéu khién hoat dong trong toan bd thoi gian can thiét cho cac
thiét bi téc d6 cham nhan hogc xuét tin hiéu.

2.6.3. CHE PO TREO

Ché d6 treo duoc sir dung trong truong hop can nang cao toc do
truyén s6 liéu khi cac bd vi xir 1y khac hoic thiét bi ngoai vi mudn
thdm nhép truc tiép bd nhé ma khéng phai thong qua mach vi xir 1y.
Mubn vy, ngoai vi hodc cac bd vi xir ly khac chi can théng béo cho vi
xir Iy biét dé xin phép sir dung cac duong Bus. Khi diéu nay c6 thé
thuc hién dugc thi vi xir 1y tra 1i tin hiéu déng y va chuyén sang ché
d6 treo. Ché do ngoai vi thim nhép truc tiép b6 nhd duoc goi 1a ché do
DMA (Direct Memory Access). Trong ché d6 treo cac duomg day
dugc ndi voi chan ra cia mach vi xir 1y, cac duong dia chi va dir liéu
déu & ché d¢ Hi-Z.

2.6.4. CHE PQ NGAT

Trong truémg hop vi xir ly lam viéc vdi ngoai vi chdm ma phai
xir 1y voi khéi lwong tin tirc 16m, thi hoat dong trong ché d6 doi s& mét
quéa nhiéu thdi gian va anh hudng téi hoat dong chung cua toan hé.
Lic d6, nguoi ta cho vi xir ly lam viéc & ché d6 ngit, & ché do nay
ngoai vi s& giri tin hiéu xin ngit dén bo vi xir Iy, néu 1a ngét hop 1y thi
vi xir ly s& thuc hién nét 1énh hién hanh va chuyén sang ché do xu ly
ngit. Vi xir ly guri ra tin hiéu déng y ngit, ngoai vi nhan duoc tin hiéu
d6 sé& giri vao CPU céc dia chi twong tmg véi chuong trinh con can xur
1y ngét ma thuc chét day 1a qua trinh nhan dir lidu tir ngoai vi da xir ly
xong. Sau khi nhin dugc dia chi ngét vi xir 1y tam thoi dimg cong viéc
chinh, luu gilt dia chi cua chuong trinh hién hanh va nap vao dia chi
cua ngat. Sau khi thuc hién xong dé ra khoi ché do cua ngit cin co
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Iénh quay tr& vé IRET & cudi chuong trinh ngét. Khi nhin dugc tin

A - ” A
hiéu tr& vé vi xir Iy s& quay tré vé chuong trinh chinh véi ding che d§
trude khi ngit.

CHUONG TRINH CHINH
CHUONG TRINH CON
XULY NGAT
CAT GIUTHANH GHI
\/
KHOI PHUC THANH GHI
IRET
\/
Hinh 2.20

2.6.5. CHE PQ DUNG
Sau khi thuc hién 1énh dimg (HLT) mach vi xir ly sé thuc hién
mot chu ky mdy nao d6 (thong qua 1énh NOP). Sau 1énh (NOP), vi xir
ly sin sang lam viéc nhung phai c6 khoang tréng dé nghi ngoi. Mudn
thoat khoi ché d¢ nay can dua vao lénh RESET thi vi xir 1y s& bat diu
lam viéc tro lai.
2.7. MOT SO viDy

Vi du 1: Thiét ké bd nhé c6 dung lugng 4K x 4bit ding cac IC
nho 2K x 4bit.
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Gidi:

Céac b nhé 2K cin 11 bit dia chi A0 + A10, trong khi d6 b nho
4K lai cin 12 bit dja chi A0 = Al1. Vi vdy, & thuc hién bd nhé 4K x 4bit
ta dung hai IC nay d4u song song cac dAu dir liéu va cac dau dia chi tir
A10 + AO. Bit dia chi thtr 12 1a A11 duoc sir dung dé chon céc chip
nhé. Khi A1l = 0 chan CS\ caa IC1 c6 muc thip, con chan CS\ cta
IC2 c6 mirc cao vi tin hiéu All dugc dua qua b dao. Khi do6 ICI
duoc chon con IC2 s& bi cAm. Khi Al11 =1 thi nguoc lai, ICI bi cam
va IC2 duoc chon.

So d6 thuc hién nhu sau:

A10-A0
0000H
:J.> IC1 0

R/W b2
IC1 G D3

All T
> IC2 :> 1c2

07FFH )
080OH \

OFFFH /

Hinh 2.21. Bj nhé 4K x 4bit tir cic IC nhé 2K x 4 bit

Vi du 2: Thiét k& bd nhd ROM 8K x 8 bit tir cac IC ROM 1K x 8bit.

Giai:

Céc IC ROM 1K = 210 ¢6 10 bit dia chi A0 + A9, con bd nhé
8K = 23.2'"=2" cin 13 bit dia chi. Nhu vdy, con thiéu td hop cac bit
A10, Al1, A12. Khi d6 ta dung bd giai ma dia chi 74LS138 (3 dau
vao, tim dau ra). Dia chi cta cac IC cu thé nhu bang 2.6:
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901

Bang 2.6. Bang phan viang dja chi cho cdc IC nho

IC |A12|A11 [ A10| A9 | A8 | A7 | A6 | A5 | A4 | A3 | A2 | A1 | A0 | Diachi
ol ol oflololo]|lo]lol|lo]o| o] o]o 0000H
0] o | o 1 1 1 | 1 1 1 1 | 1 03FFH
0| o | ol ololololo]o|ofofo 0400H
0] o 1 1 1 1 1 1 1 1 1 > 07FFH
0 | 1 ol ol olo|lolo|l o]l o]l o] o] o 0800H
¥ 18 ] 0 1 1 1 1 1 | 1 1 | 1 OBFFH
0 | 1 1 ololololo]o]|l o o] o] o0 0CO0H
gl I 1 1 1 1 | | 1 1 1 | | OFFFH




LO1

IC5

1000H

13FFH

IC6

1400H

17FFH

IC7

1800H

. IBFFH

IC8

1COOH

1FFFH




Va thuc hién bé nho nhu 2.22:

Ic1
—
> IC1 Al =
03FFH / 74L5138 T
0400H 1 o L
IC2 —
aw| = — e = L.:b 07-D0
A2 L - .
07FFH / -1 E C‘F
s
1C00H |
Ics | —-
1cs
cs
IFFFH ]

Hinh 2.22. By nhé 8K x 8bit véi cac IC nhé 1K x 8bit
2.8. LAP TRINH HOP NG CHO VI XU¥ LY 8086/8088

2.8.1. GIOI THIEU CHUNG VE HQP NGU

Thoi ky ddu cua may tinh, cac 1ap trinh vién phai viét chuong
trinh dudi dang ngdn ngir may. Mic du s6 Hexa di biéu dién kha hiéu
qua sb nhi phan, song lam viéc trén ma may van con la cong viéc ning
nhoc dbi véi con nguoi. Cudi cing hop ngir da dugc xay dung, trong
d6 co sir dung céc tir goi nhd va cung véi nhimg déc tinh khac nira, hop
ngir da gitip cho cong viéc 1ap trinh trd nén dé dang va it 16i hon.

Céc chuong trinh hop ngit can duoc dich ra duéi dang ma may
nho mét chuong trinh dugc goi 1a chuong trinh dich hgp ngir hay trinh
hop dich. Hop ngit duoc coi 1a mot ngdn ngir bac thap vi né c6 quan
hé truc tiép vai cdu tric bén trong CPU. Dé lap trinh hop ngix, lap trinh
vién phai ndm vimg ciu tric bén trong CPU va tap lénh cua vi xir 1y.

Mot trinh hop dich dung dé dich chuong trinh hop ngir ra dang
ma may (d6i khi con duogc goi 1a ma ddi tugng (Object Code) hay ma
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1énh (Opcode)). Véi vi xir ly 8086 ta c thé sur dung chuong trinh dich
hop ngtr PWB (Microsoft Programmer’s WorkBench Version 1.1).
Chuong trinh PWB cho phép soan thao, dich, lién két va chay chuong
trinh da dich thanh c6ng. Ngoai ra, con dugc sir dung cho viéc tim 15i,
chay chuong trinh timg budc, hién thi ndi dung cua timg thanh ghi va
trang thai céc co.

2.8.2. CU PHAP CUA CHUONG TRINH HQP NGU

2.8.2.1. Cac truong cia hop ngir

Mot dong 1énh ctia mot chuong trinh hop ngir ¢6 thé cé nhimg
truong sau (khong nhét thiét phai c6 du cac truong).

Tén (nhdn): Ma lénh Cac toan hang ;Chu thich

— Nhin: C6 thé 1a noi dén ctia mét 1énh nhay, hay mét 161 goi
dén mot chuong trinh con. Cac nhan nay s€ dugc chuong trinh dich
gén bang cac dia chi cu thé cia 6 nhd. Nhan c6 thé dai dén 31 ky tu
nhung thuong ngin hon nhiéu, cac ky tu c6 thé 1a chiy, sb, ky tu dic
biét nhung hru y réng ky tu déu tién khong duoc 1a s6. Mdt nhan
thuong két thuc bang diu «:”.

— Ma lénh: Trong truéng ma 1énh ndi chung s€ cé cac 1énh that
va lénh gia. P6i véi cac 1énh that thi trudng nay s& chira cac ma 1énh
goi nhd. M3 1énh nay s€ dugc chuong trinh dich dich ra dang ma may.
Déi voi cac huéng din chuong trinh dich thi truomg nay chira cac
thong tin khac nhau lién quan dén céc 1énh gia cia huéng dan.

— To4n hang: Dbi voi 1énh that thi truong nay chira cac toan
hang cuia 1énh. Tuy theo timg loai 1énh ma ta c6 thé ¢6 0, 1 hodc 2 toan
hang trong mot 1énh. D4i vé6i cac hudng din chuong trinh dich thi
trudmg nay chira cic thong tin khic nhau lién quan dén cac lénh gia
cua hudng dan.
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— Chu thich: Ghi vao céc 1o giai thich cho chuong trinh va dugc
viét sau d4u “;”. Trinh hop dich s& bo qua tit ca cac chid thich nay khi
dich chuong trinh.

Vi du 1: Mot dong 1énh goi nhd:

BACK: MOV AH, [BX][SI] ;nap vao AH noi dung o

nho co dia chi DS:(BX+SI)

Trudng nhén c6 tén la BACK, truong ma 1énh c6 1énh MOV, tai
truong toan hang c6 thanh ghi AH, BX, SI va phan chu thich la
dong chit “nap vao AH noi dung o nho co dia chi
DS: (BX+SI)”.

Vi du 2: Dong 1énh véi cac huéng din cho chuong trinh dich.

MAIN PROC
MAIN ENDP

Trudmg tén c6 tén thu tuc la MAIN, ¢ truong ma lénh ta co cac
lénh gia PROC va ENDP, ddy la cac lénh gia dung dé bat dau va két
thac thu tuc MAIN.

Tiép theo ta s& nghién ciru cach thirc khai bao bién, khai béo
hing va khai bao chwong trinh con.

2.8.2.2. Khai bio bién, hing, chwong trinh con
e Khai bio bi¢n
Bién byte

Bién byte chiém 1 byte trong bd nhd va viéc dinh nghia dugc
thuce hién nhu sau:

Tén DB Gia_tri_khoi dau
Vi du:

BIEN1 DB 5
BIENZ2 DB 2
BIEN3 DB rS !
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Trong c4c vi du trén BIEN1 c6 gia tri khai dau la 5, BIEN2
khong c6 gia tri khdi dau, BIEN3 la mét bién ky tu.

Bién Word

Bién byte chiém 2 byte trong bd nhé .va viéc dinh nghia duoc
thuc hién nhu sau:

Tén DW Gia_tri_khoi_dau
Vidu:

BIEN1 DW 50
BIEN2 DW ?

Trong cac vi du trén BIENI1 co g1a tri khoi dau la 50, BIEN2
khong c6 gia tri khoi dau.

Bién ming

Bién mang 1a bién c6 mot day lién tiép cac phan tir cing loai byte
hay tir. Khi dinh nghia bién mang ta gan tén cho mét diy lién tiép cac
byte hay tir trong bd nhd cung véi céc gia tri ban dau twong img.

Vidul:

M1 DB 2, 3, 4, 5, 6

Vi du trén dinh nghia bién mang c6 tén la M1 gom 6 byte. Phan
tir ddu 12 2 c6 dia chi trung voi dia chi cia M1, phan tir thir hai la 3 ¢6
dia chi la M1+1...

Khi ta mudn khéi dau cac phan tir cia mang voi cing mot gia tri
chiing ta c6 thé thém toan tir DUP trong lénh

Vidu2:
M2 DB 100 DUP(0)
M3 DB 100 DUP(?)

Vi du trén dinh nghia bién mang c6 tén 1a M2 gdm 100 byte,
danh ch trong bd nhé cho né dé chira 100 gia tri khoi dau bing 0. M3
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gbm 100 byte, danh chd trong bd nhé cho né dé chira 100 gia trj
nhung chua dugce khai dau.

Bién kiéu xau ky tw

La mét truong hop dic biét cia bién mang, trong d6 cac phén tir
ctia mang la cac ky tu. Mot xau ky tu c6 thé dugc dinh nghia bang céc
ky tu hoac bang ma ASCII cua ky tu d6.

Vi du: Cac 1énh sau déu dinh nghia cing mét xau ky tu.

STR1 DB ‘STRING’
STR2 DB 73H, 74H, 72H, 69H, 6EH, 67H
STR3 DB 73H, 74H, 'R’, "I’', 6EH, 67H

e Khai bdo hing

Cac hing sb trong chuong trinh hop ngir thuomg duge dinh nghia
va gén bing mot tén dé nhé dé lam cho chuong trinh dé doc hon,
thuan tién cho viéc kiém tra va hiéu chinh. Viéc chi dig duoc thuc

hién bang toan tir EQU
Vidul:
HANG1 EQU 100
HANG2 EQU ‘XAU KY TU’

Véi hang la mét xau ky tu nhu HANG2 thi c6 thé sir dung dé
dinh nghia cho m¢t bién mang khac.

Vidu 2:

BIENMANG DB HANG2, 'S’

o Khai bdo chuwong trinh con

Khi mdt chuong trinh cén thiét phai thuc hién mét nhém lénh
nhat dinh (chung c6 thé bao gom céac tham sb khac nhau) nhiéu lan,
ching ta nén nhom cac 1énh dé thanh mét chuong trinh con. Sau dé,
n6 dugc goi va thuc hién bai lénh CALL, két thiuc chuong trinh con
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phai c6 1énh RET. Sau lénh RET chung s& trao quyén diéu khién cho
chuong trinh chinh tiép theo tai vi tri ma n6 da dat t6i trude khi thuc
hién I¢énh CALL.

Tén ctc

; Ccac lénh cua thé&n chuong trinh con

RET

2.8.3. KHUON DANG CUA CHUONG TRINH HQP NGU'

Nhu chung ta di biét c6 hai loai tap tin thuc hién dugc 1a .EXE
va .COM.

— Chuong trinh .EXE 1a m6t thu tuc xa (Far Procedure), ¢ thé
dwoc goi tir mdt doan khéac. Véi chuong trinh .EXE c6 thé dugc dinh
nghia 4 doan khac nhau: Poan Iénh (code), doan dir li€u (data), doan
ngin xép (stack) va doan thém (extra).

— Khac véi chuong trinh .EXE, chuong trinh .COM la mét thu
tuc gz“m (Near Procedure), chi goi dugc tir bén trong doan 1€nh va chi
¢6 thé dugc dinh nghia véi duy nhit mot doan 1énh, do d6 phai dat
doar. dir liéu va ngin xép vao bén trong doan 1énh nay.

Stack

SS
Chuong trinh & Chuong trinh
DS
ES
100h 100h
PSP PSP
.COM .EXE

Hinh 2.23
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2.8.3.1. Chuong trinh .EXE

Khi mét chuong trinh .EXE dugc nap vao by nhé, DOS s€ tao ra
mdt ving gdm 256 byte goi 12 doan mé diu cua chuong trinh (PSP),
dung dé chira cac thong tin lién quan dén viéc thuc hién chuong trinh.
Vung PSP nim ngay truéc phin ma 1énh. Cac thong sb lién quan dén
chuong trinh ciing dugc dua vao DS, ES. Vi vday, DS va ES khéng
chira dia chi doan dir liéu, do d6 phai dat thanh ghi DS dé né chira dia
chi doan dir liéu bang cac 1énh sau day:

MOV AX, data
MOV DS, AX
Khung cho mét chuong trinh .EXE c6 dang sau:
TITLE Tén_chuong trinh
COMMENT *
B4t ddu cua mét khdi cha thich
*
;Khai bdo doan stack
stack SEGMENT STACK
.;Khai bao kich thuéc Stack
stack ENDS
;Khai bado doan di 1liéu
data SEGMENT
;Pinh nghia cac dio liéu
data ENDS
;Khai bdo doan ma
code SEMENT

ASSUME CS:code, DS:data
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Start:

;Cac l1lénh
code ENDS
END Start

Nhin Start 13 noi chira dia chi du tién ma CPU sé thuc hién, chi
thi END s& két thic chuong trinh.

Vi du: Viét chuong trinh .EXE in ra man hinh dong chir
“DHKTCN!”.

Trudce hét ta s& dua ra mot sb ham ngét ciia INT 21H va INT 20H
Ham 1 cia ngit INT 21H: Poc mt ky tur tir ban phim.
Vao: AH=1
Ra: AL = ma ASCII cu ky tu
AL = 0 khi ky tu g6 vao la cac phim chirc néng
Ham 2 ciia ngit INT 21H: Hién mét ky tw 1én man hinh.
Vao: AH=2
DL = ma ASCII cua ky tu can hién thi
Ham 9 cia ngit INT 21H: Hién chudi ky trr véi $ & cudi lén
man hinh.
Vao: AH=9
DX = dia chi 1énh cua chudi ky tu

Ham 4CH, ngit INT 21H Két thic chwong trinh loai .EXE
hoiac .COM

Vao: AH =4CH

Ngit INT 20H danh riéng dé két thic chwong trinh dang
.COM

Chuong trinh dugc viét nhu sau:
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TITLE VIDU_EXE

COMMENT *

in ra man hinh dong chu DHKTCN
Chuong trinh thuoc dang .EXE

*

stack SEGMENT STACK
DB 20 DUP( ‘STACK’)
stack ENDS

data SEGMENT
STRING DB ‘DHKTCN! S’
data ENDS
code SEGMENT

ASSUME CS:code, DS:data
Start:
;Dat thanh ghi DS

MOV AX, data

MOV DS, AX

;In ra man hinh

MOV AH, 9

LEA DX, STRING ;chuyen dia chi
;lech cua xau vao DX

INT 21h

MOV AH, 4Ch

INT 21h

code ENDS
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END Start
Trong chuong trinh trén phan chi thi:

stack SEGMENT STACK
DB 20 DUP(‘'STACK')
stack ENDS

La phan khai bio doan ngin xép co tén la STACK. Ngan xép c6
kich thudc 12 20x5 = 100 byte va luc khéi dau duoc lap diy bang tir
STACK.

data SEGMENT

STRING DB ‘DHKTCN! S’

data ENDS

La phin khai bao doan dir liéu co tén la data, dang chira xau
STRING la dong chir “DHKTCN!” can in ra man hinh. Xau nay két
thic bai ky tu $ d bao cho DOS biét la da dén cudi xau.

Poan chuong trinh dugc bao quanh bai céc chi thi sau:

code SEGMENT .

ASSUME CS:code, DS:data

code ENDS

Trong d6 chi din ASSUME béo cho Assembler biét ring thanh
ghi CS tré dén doan 1énh, thanh ghi DS tré dén doan dir liéu.

Trong chuong trinh trén c6 sir dung ngét 21h (xem phan phu luc
A trang 320 — Ky thuat vi xir ly cia Vin Thé Minh). Trong d6 ham 9
cia INT 21h dugc dung dé in xdu c6 dia chi dit trong thanh ghi
DS:DX ra man hinh, ham 4Ch d& két thuc chuong trinh va tro vé
DOS.
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2.8.3.2. Chwong trinh .COM

Chuong trinh .COM chi ¢6 mét doan duy nhét. Khi chuong trinh
.COM biét diu chay thi ca 4 thanh ghi doan déu tro t6i dau cua ving
PSP. Céc chi thi cho CPU bit diu tao Offset 100h ngay sau viing PSP.
Vi viy, trong chuong trinh .COM, chi din ASSUME phai b4o cho
CPU biét cac thanh ghi CS, DS déu tro dén doan 1énh, khong cén tao
ra mot ngin xép riéng biét va khong can dat lai mot thanh ghi doan
nao. Vi chuong trinh .COM chi cén cho thanh ghi IP (con tré 1énh)
chi dén dia chi dau tién trong doan 1énh bing 1énh chi din ORG 100h
ngay dau doan 1énh.

Khung cho mét chuong trinh .COM c6 dang sau:

TITLE Tén_chuong_trinh

COMMENT i

B4t ddu cua mdét khéi chu thich
;Khai bdo doan ma
code SEGMENT

ASSUME CS:code, DS:code

ORG 100h
Start:

;Cac lénh
code ENDS
END Start

Tro lai vi du trén. Bay gid ching ta sé
viét chuong trinh dang .COM

TITLE VIDU_COM
COMMENT &
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in ra man hinh dong chu DHKTCN
Chuong trinh thuoc dang .COM
*
code SEGMENT
ASSUME CS:code, DS:code

ORG 100h
Start: ;In ra man hinh
MOV AH, 9 ;ham cua INT21h
LEA DX, STRING ;lay dia chi offset
;cua xau
INT 21h
MOV AH, 4Ch
INT 21h
STRING DB ‘DHKTCN!$”
code ENDS
END Start

2.8.4. CAU TRUC LAP TRINH CO BAN BANG HQP NGU
2.8.4.1. Ciu tric tuin twr

Kiéu ciu tric nay cac lénh duoc viét tudn tu, 1énh no tiép 1énh
kia. Pay ciing la cau tric thong dung va don gian nhat.

Vi du: Cac thanh ghi BX va CX chira cac gia tri ctia bién b va c.
Hay tinh gia tri cua biéu thirc a = 2(b + ¢) va luu két qua vao AX.

XOR AX, AX ;Xoa thanh ghi AX

ADD AX, BX ;cong thanh ghi AX voi b

ADD AX, CX ;cong tiep voi c
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SAL BAX, 1 ;nhan doi ket qua a=2(b+c)-> AX

2.8.4.2. Cau tric ré nhinh

Cau 1énh r& nhanh giﬁp‘ quyét dinh nhanh nao cia chuong trinh
duoc thuc hién can cir vao diéu kién dugc dat ra.

Cadu triic ré nhdnh mét khéi lénh (hinh 2.24)

Néu diéu kién dugc thoa man thi khdi 1énh duoc thuc hién, néu
khong khéi 1énh s& duoc bo qua va thuc hién Iénh tiép theo sau khéi
nay (hinh 2.24). Di€u nay tuong duong véi vdi viéc dung lénh nhay c6
diéu kién dé bé qua mét s thao tic nao dé trong chuong trinh hop
ngir.

Vi du: Gan cho AX gia tri tuyét d6i cia BX

CMP BX, O ;so sanh BX voi 0

JNL GAN ;nhay den GAN neu BX20

NEG BX ;neu BX<0 thi dao dau cua BX roi

AX, BX ; GAN

Gid tri 1 Gi tri 2 Gié trin
Khi lénh 1 Khéi lenh 1 Khéi leah 2 Kb lenh n
| | J
'
Hinh 2.24 Hinh 2.25 Hinh 2.26
CAu tric ré nhanh Ciu tric ré nhanh CAu tric ré nhianh
mét khoi 1énh hai khdi Iénh nhiéu khéi 1énh

Cdu tric ré nhdnh hai khéi lénh (hinh 2.25)

Néu thoa méan diéu kién 1 thi thuc hién khéi 1énh 1, néu khong
thi thuc hién khéi 1énh 2 (hinh 2.25). Diéu nay twong dwong véi viée
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dung 1énh nhay c6 diéu kién va khong diéu kién dé nhay dén cac
nhanh nao d6 trong chuong trinh hop ngir.

Vi du 1: Gia sir c6 hai sb 8 bit nim trong hai 6 nhé 1234h va
1235h. Viét chuong trinh cho vi xir ly 8086 tim sb 16n hon va giri sb
16n dén 6 nhé 1236h.

MOV AL, [1234H] ;AL«[1234H]

MOV BL, [1235H] ;BL«[1235H]

CMP AL, BL ;so sanh AL va BL
JG MAX1 ;den MAX1 neu AL>BL
JL MAX2 ;den MAX2 neu AL<BL

MAX1:MOV [1236H], AL ; [1236H] «AL
JMP EXIT ;thoat
MAX2: MOV [1236H], BL ; [1236H] «BL

JMP EXIT ;thoat
EXIT:
Vi du 2: Gan cho BL bit ddu cua AX
OR AX, AX ;or AX va AX
JS GAN1 ;nhay den GAN1l neu AX<0
MOV BL, O ;neu AX>0 thi BL«O0
JMP THOAT ;roi thoat
GAN1l: MOV BL, 1 ;gan BLe-1
THOAT: ;thoat

Cdu triic ré nhanh nhiéu khéi lénh (hinh 2.26)

Néu biéu thirc c6 gia tri bing 1 thi cong viéc 1 duoc thuc hién,
néu biéu thirc c6 gia tri 2 thi cong viéc 2 dugc thuc hién, néu biéu thirc
c6 gia tri n thi cdng viéc n dugc thuc hién.
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Vi du: Céc thanh ghi AX va BX dang l4n luot chira hai s6 a va b.
Hay so sanh hai s6 d6 va ghi két qua vao CX nhur sau:

Néua>bthiCX=2
Néua=bthiCX=0
Néua<bthiCX=1

Chuong trinh nhur sau:
CMP AX, BX ;so sanh AX va BX
JG GAN2 ;den GAN2 neu AX>BX
JE GANO ;den GANO neu AX=BX
JL GAN1 ;den GAN1 neu AX<BX
GANO: MOV cX, O ;CXe0
JMP THOAT ;roi thoat
GAN1 :MOV cX, 1 ;CXe1
JMP THOAT ;roi thoat
GAN2: MOV CX, 2 ;CXe2
JMP THOAT ;roi thoat
THOAT:

2.8.4.3. Cau tric lap
CAu tric 13p 1a ciu tric ma trong d6 mot hoic nhiéu 1énh duoc
thuc hién lap di lap lai.

Lap vdi sé lan biét trudc (hinh 2.27)

Lap lai cac cong viéc trong khéi 1énh véi mot sb lan biét trudc.
Khi d6 ta dung 1énh LOOP va gén s6 lan 13p trong thanh ghi dém CX.

Vi du: Thuc hién cong S lan lién tiép s6 10.
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Giai:

MOV AX, 10
MOV cX, 5
LAP: ADD AX, 10
LOOP LAP
NOP
Dt bo dém
Khéi 1énh

Khi lenh
D
Khi I¢nh
Hinh 2.27 Hinh 2.28 Hinh 2.29

Ldp v6i s6 lan khong biét trudc

Lap v6i sb 1an khong biét truée duoc chia lam 2 dang: Lap kiém
tra diéu kién trudc va lap kiém tra diéu kién sau.

Ldp kiém tra diéu kién trudc (hinh 2.28).

Trude hét kiém tra diéu kién, néu dung s& thuc hién khdi 1énh,
sau do6 lai quay tro lai kiém tra diéu kién. Néu diéu kién sai khéi 1énh
sé khong duoc thuc hién.

Vi du: Gia sir thanh ghi AX chita mdt sé a 16 bit. Viét chuong
trinh kiém tra néu a 16n hon 10 thi giam a di 1, va lap lai cho dén khi
a = 10. Ghi s6 lan 1ap vao thanh ghi CX.

123



Giai:

XOR CX, CX ;Xoa thanh ghi CX
XOR AX, AX ;xoa thanh ghi AX
MOV AX, a ;chuyen a vao AX
LAP: CMP AX, 10 ;so sanh a voi 10
JE THOAT ;neu a=10 thi thoat
INC CX ;neu khac thi tang CX
SUB AX, 1 ;a=a-1
JMP LAP ;quay tro lai LAP
THOAT : ;thoat

Lap kiém tra diéu kién sau (hinh 2.29)

Cac cong viéc trong khéi 1énh s& duge thuc hién trudce, sau d6
méi kiém tra diéu kién. Cong viéc sé dugc thuc hién lap di lap lai cho
dén khi diéu kién dugc thoa man. Nhu viy cong viéc sé dugc thuc
hién it nhit mot lan.

Vi du I: Gia st dia chi hexa ciia cdng vao l1a 1180H va cong ra la
1280H. Hay lap chuong trinh dé vi xir ly 8086 thuc hién cong viéc
sau: Trudc hét dat cong ra bing FFh, giit trang thai nay cho dén khi
cdng vao bang 0 thi dat cong ra bang 0 rdi thoat khoi chuong trinh.

Giai:
MOV AL, FFh ;AL«FFh
MOV DX, 1280h ;dat dia chi cong ra

OUT DX, AL ;dua so lieu trong AL ra cong

LAP:MOV DX, 1180h;dat dia chi cong vao
IN AL, DX ;doc dia chi cong vao
CMP AL, O ;AL=0?
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JE GAN ;dung thi nhay den GAN

JMP LAP ;sai thi doc lai
GAN:MOV AL, O ;AL«O
MOV DX, 1280h ;dat dia chi cong ra

OUT DX, AL ;dua so lieu trong AL ra cong
NOP

e Phén bai tap

Bai 1. So sanh su giéng va khac nhau co ban giita VXL 8086 va
8088.

Tai sao noi chip 8088 ra d&i sau VXL 8086 1a mot budc lui vé k§
thuat nhung dem lai nhiéu loi ich kinh t&?

Bai 2. Khi VXL 8086 thuc hién ghi dir liéu ra mot thiét bi ngoai
vi thi céc tin hiéu diéu khién RD, WR, 10/M, ALE, DEN c6 mirc
logic gi? Khi doc dir liéu tir by nhé thi cac tin hiéu d6 c6 mirc logic gi?

Bai 3. Bus la gi? Anh (chi) hdy trinh bay y nghia cua cac loai
Bus trong hé thdng Bus? Cho vi du.

Anh (chi) hay phan tich dé thiy dugc y nghia cua viéc sir dung
co ché xir 1y xen k& lién tuc dong mi lénh trong 8088/8086?

Bai 4. Ché do dia chi la gi? VXL 8088/8086 c6 may ché do dia
chi ? K& tén va iy vi du cho mdi ché d6 dia chi. Su phong phi cua cac
ché d6 dia chi c6 y nghia gi? Hay minh hoa bang vi du.

Bai 5. Mach giai ma dia chi la gi? c6 may loai mach giai mi dia
chi. Uu, nhuoc diém cua timg loai.

Str dung mach giai ma 74LS138 thuc hién ghép ndi VXL 8088
vGi bd nhé 32Kx8 tir cac IC2764 (8Kx8). Biét dia chi cua 6 nhé dau
tién cua vung nhd la 02000h.
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+ Hay cho biét IC2764 thudc loai IC nao? Cho biét s6 chin dja
chi va dit liéu cua IC2764?

+ V& so d6 ghép nbi va phan ving dia chi cho cac IC.

Bai 6.

+ Thiét ké bd nhé c6 dung lugng 2K x 8bit dung cac IC nhé
2K x 4bit.

+ Thiét ké b nhé ROM 8K x 8 bit tir cac IC ROM 1K x 8bit.

+ Thiét k& bd nhé 16K x 8bit dung cac IC nhé 16K x 1 bit.

+ Thiét ké bd nhé c6 dung luong 4K x 8bit dung cac IC nhé
2K x 4bit.

+ Thiét ké bd nhé c6 dung lugng 4K x 4bit dung cic IC nhé
2K x 4bit.

Bai 7. Gia sir dia chi hexa cua cdng vao l1a 1180H va cong ra la
1280H. Hay lap chuong trinh dé vi xir ly 8086 thuc hién cong viéc
sau: Trudc hét dit cong ra bang FFh, giir trang thai nay cho dén khi
cdng vao bang 0 thi dit cong ra bang 0 rdi thoat khoi chuong trinh.

Bai 8. Cho mét hé théng vi xir ly diéu khién 10 dién tro nhiét
trong cong nghiép nhur hinh 2.30:

+ Cdng vao c6 dia chi 301H (Dix liéu 8 bit)

+ Cdng ra c6 dia chi 303H (Dix liéu 8 bit)

+ Gia sir cam bién nhiét do nhiét do tir 0 dén 255°C. Déu ra cua
cam bién 0 dén 5V

+ Chuyén dbi A/D tir 00H dén FFH (tuong timg 0 dén 5V)

+U2>Ul

Hay viét chuong trinh dé 8086 diéu khién hé thong 16 nhiét nhu sau:

+ Khi t” < 100°C thi cip nguén 1

+Khi 100°C < t° < 200°C thi cp nguédn 2
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+ Khi t° > 200°C thi ngimg cdp dién dé 6n dinh nhiét quanh
200°C :
+ Khi t° > 210°C thi ngimg toan b hé thong.

LR

3

s

301H AD B4 Kbai

Lo Nhist:

Hé vi
Xt ly
8086

2] cnst cn gia cdng nhist

-1

Hinh 2.30

Bai 9. Str dung mach giai ma 74LS138 thuc hién ghép ndi VXL
8086 v&i bd nhé 32Kx8 tir cac IC2764 (8Kx8). Biét dia chi cia 6 nhé
d4u tién cua ving nhé 1a DO0Oh.

a. Hay cho biét IC2764 thudc loai IC nao? Cho biét s chan dia

chi va dir liéu cua IC2764?

b. V& so d ghép nbi va phan viing dia chi cho céc IC.

Bai 10. Sir dung mach giai ma 74LS138 thuc hién ghép ndi VXL
8088 v&i bd nha 32Kx16 tir cac IC2764 (8Kx8). Biét dia chi ctia 6 nho
dau tién cua vung nhé 1a BOOOh.

Hay cho biét IC2764 thudc loai IC nao? Cho biét sé chan dia chi
va dir liéu cua 1C2764?

V& so d6 ghép ndi va phan ving dia chi cho céc IC.
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Bai 11. C6 3 sb 8 bit ldy & 3 cdng vao c6 dia chi 1180h, 1181h,
1182h. Anh (chi) hay:

a. Sur dung 74LS138 v& mach giai ma cho cac cong co dia chi
1180h, 1181h, 1182h, 1183h.

b. Viét chuong trinh hop ngir dang .COM dé VXL 8088/8086
thuc hién tim max 3 s6 ly tir 3 cdng vao va dua két qua ra
cdng ra c6 dia chi 1183h.
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CHUONG III
HO VI PIEU KHIEN 8 BIT 8051

e Phén ly thuyét

* Muc dich cia chwong:

Gitip sinh vién so sanh duoc wu, nhuge diém gitra vi xir ly va vi
diéu khién. Gi6i thiéu mot ho vi diéu khién ndi tiéng cua Intel 8051.
Noi dung ciia chuong gitip sinh vién ndm vimg c4u tric vi diéu khién
8051 (ca phan cimg va phan mém). Biét cach 1ap trinh ching (1ap trinh
vao/ra cac cong, 1ap trinh bd Timer/Counter, lap trinh truyén thong ndi
tiép, 1ap trinh ngit).

* Tom tit ni dung:

N6i dung chuong nay tip trung trinh bay vé hé vi diéu khién
OnC. ip ho 8051, bao gdm: Céu tric td chirc phan cimg, ban db bd
nhé, cac ché do dia chi va tap 1énh; Lap trinh hop ngir v6i nhimg bai
toan co ban: nhip xuit dir liéu véi cong, dinh thoi, truyén théng ndi
tiép, ngfit,

3.1. CAU TRUC PHAN CU'NG HO VI BIEU KHIEN 8051

3.1.1. GIOI THIEU CHUNG
Khi str dung vi xir ly can phai thiét k& mot hé thong gdm co:
- Bovixuly.
— B¢ nho.
— Céc IC ngoai vi (cac mach cong giao tiép).
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Bb nhé dung dé chira chuong trinh cho vi xir Iy thuc hién va
chira dir lidu xir 1y, cac IC ngoai vi ding dé xuét nhap dir liéu tir bén
ngoai vao xur 1y va diéu khién tré lai. Cac khéi nay lién két véi nhau
tao thanh mét hé théng vi xir ly.

Yéu ciu diéu khién cang cao thi hé théng cang phirc tap va néu
yéu cau diéu khién c6 don gian, vi du chi cin déng mé 1 dén led theo
mot thoi gian yéu ciu nao d6 thi hé théng vi xir Iy ciing phai ¢ day du
cac khéi trén.

Pé két ndi cac khéi trén tao thanh mot hé thdng vi xir 1y, doi hoi
ngudi thiét ké phai rat hiéu biét vé tit ca cac thanh phan vi xr 1y, bd
nhé, céc thiét bi ngoai vi. Hé théng tao ra kha phirc tap, chiém nhiéu
khong gian, mach in, va vin d& chinh la doi hoi nguoi thiét ké, ngudi
su dung hiéu that rd vé hé théng. Mot ly do chinh nira 1a vi xur ly
thuomg xir ly dir liéu theo byte hoac word trong khi do6 cac déi tuong
diéu khién trong cong nghiép thuong diéu khién theo bit.

Chinh vi su phirc tap nén cac nha ché tao di tich hop mét it bd
nhé va mot sb céc thiét bi ngoai vi cung vai vi xir ly tao thanh mat IC
goi 1a vi diéu khién (Microcontroller). Hinh 3.1 so sanh hé théng i xir
Iy véi hé théng vi diéu khién

Data
cP :
x : I l I I SJ CP RA RO
eneral- : eri
Purpose RA RO 1o | | Time al
Micro- Iala) Seria
processo l T r I /0 | Time |
= COM
Address
(a) General-Purpose Microcessor (b)

Hinh 3.1
Ung dung cua vi diéu khién rt nhiéu trong cac hé thong diéu
khién cong nghiép, cac diy chuyén san xuét, cac bd diéu khién lap
trinh, may giat, may diéu hoa nhiét d6, may bom xing tu dong,...
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C6 rat nhiéu hang ché tao dugc vi diéu khién, hing san xuét ndi
tiéng 1a ATMEL. Hang Intel 1a nha thiét ké. C6 nhiéu ho vi diéu khién
mang c4c mi sé khac nhau, mét trong ho nbi tiéng la ho MCS-51.

Vi mach téng quat cia ho MCS-51 1a chip 8051 dugc san xuit

vao nim 1981 véi cac thong sb ky thuat nhu sau:
- 4 KBROM.

— 128 byte RAM.
— 4 port xuat nhap (I/O port) 8 bit.

— 2 b0 dinh thoi 16 bit.

— Mot cOng noi ti€p.

— Khong gian nhé chuong trinh ngoai 64 K.

— B0 xur ly bit (thao tac trén cac bit riéng r€).

— 210 vi tri nhé duge dinh dia chi, mdi vi tri mot bit.
— Nhan/chia trong 4 ps.
Va sau ddy la bang cac dac tinh ky thuat caa ho MCS - 51 va

MCs -52:
Bang 3.1
Kyhiee'’ | ROM | RAM | ™" | Timer | Ngit | Vee | 20"

/0 vo
AT89CS1 | 4K | 128 | 32 2 6 | sV | 40
ATSOLVSI | 4K | 128 | 32 2 6 | 3v | 40
AT89C1051 | 1K | 64 15 1 3 [3v | 20
AT89C2051 | 2K | 128 | 15 2 6 | 3v | 20
AT89C52 | 8K | 128 | 32 3 8 |5V | 40
ATSOLVS2 | 8K | 128 | 32 3 8§ |3v | 40
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3.1.2. SO PO CAU TRUC CUA HQ VI PIEU KHIEN 8051

Hinh 3.2 mé ta so dd cAu tric bén trong vi diéu khién 8051

Khéi ALU di kém véi cac thanh ghi templ, temp2 va thanh
ghi trang thai PSW.

B0 diéu khién logic (timing and control).

Vung nhd RAM ndi va ving nhé Flash Rom luu trir chuong
trinh.

Mach tao dao dong ndi két hop véi tu thach anh bén ngoai dé
tao dao dong.

Khéi xir Iy ngét, truyén dir liéu, khdi timer/counmter.

Thanh ghi A, B, dptr va 4 port0, portl, port2, port3 cé chét
va dém.

Thanh ghi bd dém chuong trinh PC (program counter).

Con tro dir liéu dptr (data pointer).

Thanh ghi con tré ngin xép SP (stack pointer).

Thanh ghi 1énh IR (instruction register).

Ngoai ra, con c6 1 sb cac thanh ghi hd trg dé quan ly dia chi
bo nhé RAM ndi bén trong cling nhu céac thanh ghi quan ly
dia chi truy xuét bd nhé bén ngoai.

Céc khdi bén trong cua vi diéu khién c¢6 cac thanh phan gidng
nhu d trinh bay & chuong 1 nhu khéi ALU, thanh ghi templ, thanh
ghi temp2, thanh ghi b &ém chuong trinh PC, thanh con tré ngin xép,
thanh ghi trang thai PSW, thanh ghi lénh IR, khéi giai ma lénh, khéi
diéu khién logic.
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—_—
Vee '—I— PORT 0 DRIVES PORT 2 DRIVES I
N T |
, RAM ADDR PORT 0 PORT 2 I
| I REGISTER H RAM I I LATCH LATCH I I — "_ I
| I I PROGRAM l

B ACC STACK ADDRESS

REGISTER | | REGISTER POITER REGISTER
| | TEMP 2 I I TEM1 I |
| —{ = ]|
| |

ALU NCREM
| INTERRUPT, SERIAL PORT |
AND TIMER BLOCK

PROGRAM

| ~ [ﬂﬂﬂ"‘ |
PSEN
-y

ALE/PROG=—HTIMMING AND{INSTRUCTION |
EA/Npp—>{ CONTROL | REGISTER DPTR |

P10-PL7 P3.0-P3.7

Hinh 3.2. So dd céu tric ciia ho vi diéu khién 8051

3.1.3. MO TA CHUC NANG CAC CHAN CUA 8051
So dd chan cua vi diéu khién 8051 dugc trinh bay & hinh 3.3.
3.1.3.1. Cac Port
Vi diéu khién 8051 c6 tit ca 40 chan. Trong d6 c6 32 chan danh
cho 4 céng (Port) 1a PO, P1, P2, P3. M&i cdng c6 8 bit (chan — pin).
Khi RESET mic dinh ching 1a cac cdng ra va déu mang gia tri 1.
Mudn ching la céng vao thi ghi 1 téi tit ca cac bit cua céng.
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T
| 40 p vcc
2 39 g P0.O (ADO)
3 38 g PO.1 (AD1)
4 37 b P0.2 (AD2)
5 36 | P0.3 (AD3)
5 35 1 P0O.4 (AD4)
1.0 7 34 b PO.5 (ADS)
P1.7 8 33 P P0.6 (ADS6)
RST 9 32 p P0.7 (AD7)
(RXD) P3.0 10 31 pQ EA/VPP
(TXD) P3.1 11 30 b ALE/PROG
(TNTUO) P3.2 12 29 P
(TNTT) P3.3 13 28 P P2.7 (A15)
(TO) P3.4 14 27 P P2.6 (A14)
(T1) P3.5 15 26 p P2.5 (A13)
(WR) P3.6 16 25| P2.4 (A12)
(RD) P3.7 17 24 p P2.3 (A11)
XTAL2 18 23| P2.2 (A10)
XTAL1 19 22| P2.1 (A9)
GND 20 21 | P2.0 (A8)

Hinh 3.3. So' d6 chan cua vi diéu khién 8051

» Port0

Port 0 1a port ¢6 2 chic ning véi sb thir tu chan 32 — 39. Trong
cac hé théng diéu khién don gian sir dung bd nhé bén trong khong
dung by nhd mo rong bén ngoai thi port 0 duge dung lam cac duong
diéu khién IO (Input - Output).

Trong céc hé théng diéu khién ¢6 quy m6 16n sir dung bo nhé mé
rong bén ngoai thi port 0 c6 chirc niang don kénh bus dia chi va bus dir
liéu AD7 - ADO.

» Portl

Port 1 véi sb thir tu chén 1- 8. Port] chi c¢6 1 chirc nang dung lam
cac duong diéu khién xuét nhép 10, port 1 khong c6 chirc niang khac.

» Port2

Port 2 1a port c6 2 chirc nang véi sé thir tw chan 21 — 28.

Trong cac hé thong diéu khién don gian su dung by nhé bén
trong khong dung by nhé mé rong bén ngoai thi port 2 dugc dung 1am
cac dudong diéu khién 10 (Input - Output).
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Trong céc hé théng diéu khién c6 quy mé 16n sir dung by nhé mé
rong bén ngoai thi port 2 c¢6 chirc nang la bus dia chi cao A8 - AlS.

> Port3

Port 3 12 port c6 2 chirc ning véi sé thir tu chan 10 - 17.

Binh thudng P3 ciing c6 chirc ning 1a cac cong xuit/nhap.

Ngoai ra ching con ¢6 chirc nang riéng (bang 3.2)

Bang 3.2

Dia
Bit | Tén c Chirc ning

chi
P3.0 | RxD | BOH | Ng6 vao nhan dit liéu nbi tiép.
P3.1 | TxD | BIH | Ngo xuit dir liéu ndi tiép.
P3.2 | INTO\ | B2H | Ngo vao ngit cimg thir 0.
P33 |INTI\| B3H | Ngo vao ngit cimg thir 1.
P3.4 TO B4H | Ngo vao cua timer/counter thir 0.
P3.5 Tl BSH | Ngo vao cua timer/counter thtr 1.
P3.6 WR\ B6H | Tin hiéu diéu khién ghi dir li¢u 1én b nhé ngoai.
P3.7 | RD\ | B7H | Tin hiéu diéu khién doc dir liéu tir bo nhé ngoai.

3.1.3.2. Céc ngd tin hiéu diéu khién

Ngé tin hiéu PSEN (Program Store ENable

PSEN (chdn 29): Cho phép doc bd nhé chuong trinh mé rong
thudong ndi dén chan OE (output enable hoic RD) ciia Eprom cho phép
doc cac byte ma Iénh.

Khi c6 giao tiép véi bd nhd chuong trinh bén ngoai thi méi ding
dén PSEN, néu khong c6 giao tiép thi chan PSEN bo tréng.

PSEN & mirc thip trong thoi gian vi diéu khién 8051 1iy Iénh.
Cac ma Iénh cia chuong trinh doc tir Eprom qua bus dir liéu va dugc
chét vao thanh ghi lénh IR bén trong 8051 d& giai ma lénh.
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Ngé tin hiéu diéu khién ALE (Address Latch Enable)

Khi vi diéu khién 8051 truy xuét bd nhé bén ngoai, port 0 c6
chirc nang la bus tai dia chi va bus dir liéu [AD7 — ADO]. Do d6, phai
tach cac duong dir liéu va dia chi. Tin hi¢u ra ALE & chan thir 30 dung
lam tin hiéu diéu khién dé giai da hop cac duong dia chi va dir liéu khi
két ndi ching vai IC chét. Xem hinh 3.4.

P —
12 i1
g X3 e pog-apo 2200 NDO 244 4o |12 A0
> & o T THEEE -y KT
~Nle| 2 zD P(é‘:}”“ ST 2 N o x ] 1L 22
arsT cp 6 21 qaz PO3ADY |2 %}/\Qf He wpia
] % N -
sl Sl PR el ey N -Gl e
a2 § =L Psats |52 DB PNDE €l 4 go
,H = GND* RST_ | ner porin? 2 D7 PNE ¢ ) ¢ ae L2 A
—H #1 Pacag |22 ek
& —£ o4 poi-ag 2222 o
= = 212 pr2-a10 200 :-Ec —
= — P13 P23Adt =t AlL SMO™ 74573
al| & =1 714 PZd-a12 —;62—-&;
P £ 55 PeE-aly 220
a < »z P25-A14 | AL
£1 57 p27.a15 =8 A8
17 P37-RDY . \?
8] oas e ae |2 A 12
45 1 pasy _
1; 3410 FSENY |42
13 1 sapy:
P [ERCoHEN
L R
18] s30r0
Ic3 8951

Hinh 3.4. Ghép noi vi diéu khién 8951 véi IC chét,
mach Reset, tu thach anh

Ngé tin hiéu EA (External Access)

Tin hiéu vao EA & chan 31 thuong néi 1én muc 1 hoic mic 0.
Néu néi EA 1én muc logic 1 (+5v) thi vi diéu khién sé thi hanh chuong
trinh tir b nhé ndi. Néu ndi EA véi mic logic 0 (0V) thi vi diéu khién
s€ thi hanh chuong trinh tir b nhé ngoai.

Ngé tin hiéu RST (Reset)

Ngé vao RST & chin 9 la ngd vao Reset ctia 8051. So db két ndi
mach reset nhu hinh vé& 3.4. Khi cép dién cho hé théng hoic khi nhén
136



nit reset thi mach s& reset vi diéu khién. Khi reset thi tin hiéu reset
phai & mirc cao it nhét 12 2 chu ky mdy, khi d6 c4c thanh ghi bén trong
duoc nap nhimg gia tri thich hop dé khéi dong hé thong.

3.1.3.3. Céc chan ngudn va dong hd

Cadc ngo vao bo dao dong XTALI, XTAL2

B dao dong dugc tich hop bén trong 8051, khi sir dung 8051
ngudi thiét ké chi can két ndi thém tu thach anh va cac tu nhu so db
hinh 3.4. Tan sb tu thach anh thuong sir dung cho 8051 1a 12Mhz dén
24Mhz.

Chdn 40 (Vec) duoc néi lén nguon 5V
Chdn 20 GND néi mass

3.1.4. TO CHUC BQ NHO CUA 8051

Vi diéu khién 8051 c6 bd nhé ndi bén trong va cé thém kha ning
giao tiép voi bd nhé bén ngoai néu bd nhé bén trong khong du kha
nang luu trir chuong trinh.

B nhé ndi bén trong gdm c6 2 loai bd nhé: bd nhé dir lidu va by
chuong trinh. By nhé dir li€u c6 256 byte, by nhé chuong trinh ¢6
dung luong 4kbyte. BO nhd md rong bén ngoai ciing dugce chia ra lam
2 loai by nhé: bd nhé dir li€éu va bd nhé chuong trinh. Kha nang giao
tiép 1a 64kbyte cho mdi loai. Hinh 3.5 minh hoa kha ning giao tiép bd
nhé cua vi diéu khién 8051. B4 nhd mo rong bén ngoai va bd nhd
chuong trinh bén trong khong c6 gi dac biét — chi cé chirc nang lwu trir
dir liéu va ma chuong trinh nén khong can phai khao sat. B4 nhé ram
ndi bén trong la mot bd nhéd dic biét ngudi sir dung vi diéu khién can
phai nim 5 cac té chirc va cc chirc ning dic biét cia bd nhd nay.
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00H

B6 nhé
dir liéu

OFFFH

0000H

B6 nhd
chuong trinh

0000H

Bo nhd

dir liéu
cho phép
theo dudng
RD, WR

0000H

Hinh 3.5. Bang tém tit cic ving nhé 8051

Bo nhd
chuong trinh

cho phép
theo dudmg

So db céu triic bén trong ctia bd nhé nay duoc trinh bay nhu bang 3.3.
RAM bén trong 8051 dugc phan chia nhu sau:
—  Céc bank thanh ghi c6 dia chi tir 00H dén 1FH.

— RAM dia chi héa timg bit c6 dia chi tir 20H dén 2FH.
— RAM da dung tir 30H dén 7FH.
Céc thanh ghi chirc nang dic biét tir 80H dén FFH.

Bang 3.3. Ciu triic bj nhé dit liéu bén trong vi diéu khién 8051

Dia PDia
chi Dija chi bit chi Dia chi bit
byte byte
TF FF
FO |F7|F6|F5|F4|F3|F2|(F1|(FO| B
EO |E7|E6|ES|E4|E3|E2|E1|E0| ACC
RAM da dung
D0 |D7|D6|DS5|D4(D3|D2|D1|D0| PSW
30 B8 | -|-| - BC/BB|BA|B9|B8| IP
2F |7F [7E|7D|7C|7B|7A|79 |78
2E |77|76(75|74|73|72(71|70|| BO |B7|B6|BS|B4|(B3|B2|B1|{B0| P3
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2D (6F |6E |6D|6C|6B [6A |69 |68

2C |67|66|65)|64|63[62]|61|60|| A8 |AF AC|AB|AA|A9|A8| IE

2B |SF |SE|5D|5C|5B|5A|59 |58

2A |57|56|55|54(53|52|51|50(| A0 |A7|A6|AS5|A4|A3|A2|A1[AO| P2

29 |4F |4E[4D|4C|4B[4A |49 |48

28 (47|46|45|44 |43 |42|41|40[| 99 SBUF

27 [3F|3E|3D|3C|3B|3A[39(38|| 98 |9F|9E|9D|9C|9B|9A[99 |98 |[SCON

26 [37]36]35(34(33]32|31/30

25 [2F [2E[2D|2C|2B|2A|29|28[| 90 [97(96(95|94]|93|92(91|90| PI

24 |27]26(25]24 |23 (222120

23 |IF|1E|1D|1C[1B|1A|19|18]|| 8D THI

22 [17]16[15[14] 13|12 11|10[| 8C THO

21 |OF [0OE|0D|0C|0B|0A|09|08|| 8B TL1

20 |07]06|05|04 |03 [02|01]00|| 8A TLO

IF 89 TMOD
Bank 3

18 88 |8F|[8E|8D|8C|8B|8A|89 |88 |TCON

17 87 PCON

1o Bank 2

OF 83 DPH
Bank 1

08 82 DPL

07 Bank thanh ghi 0 81 SP

00 |(méc dinh cho gan cho RO-R7) || 80 |87|86|85|84|83|82(81|80| PO

RAM noi

Cac thanh ghi c6 chirc nang dac biét

3.1.4.1.Céc bank thanh ghi c6 dia chi tir 00H — 1FH

32 byte thip cta bd nhé ndi duge danh cho 4 bank thanh ghi.

Céc thanh ghi c6 tén 1a RO dén R7 va theo mic dinh sau khi reset
hé thong thi cac thanh ghi RO dén R7 nim trong Bank0. Cac dir liéu
dugc dung thudong xuyén nén luu trir & mot trong cac thanh ghi nay.
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Do c6 4 bank thanh ghi nén tai mot thoi diém chi c6 mdt bank
thanh ghi dugc truy xuét boi cic thanh ghi RO dén R7, dé chuyén dbi
viéc truy xuét cac bank thanh ghi ta phai thay dbi céc bit chon bank
trong thanh ghi trang thai.

Ngui 14p trinh ding ving nhé 4 bank thanh ghi dé hru trix dir
liéu phuc vu cho viéc xir Iy dir liéu khi viét chuong trinh.

3.1.4.2. RAM dia chi hoéa timg bit c6 dia chi tir 20H dén
2FH

Céc 6 nhé cho phép truy xuét timg bit va cac 1énh xir ly bit 1a mét
thé manh cua vi diéu khién. Cac bit c6 thé dugc dat, xéa, AND, OR
bing 1 Iénh don trong khi do dé xir 1y cac bit thi vi xir Iy van xir ly
dugce, nhung phai sir dung rat nhiéu 1énh dé dat duoc cing mét két
qua. Céc port ciing c6 thé truy xuit dugc timg bit.

128 6 nhd bit cho phép truy xuét timg bit va ciing c6 thé truy xuit
byte phu thudc vao 1énh dugc dung la 1énh xur ly bit hay Iénh xir ly
byte. Chu y dia chi cua 6 nhé byte va bit truing nhau.

Vi du: Dé dat bit 67H 1én 1 ta c6 thé sir dung mét trong 2 1énh
sau:

MOV 2Ch, #10000000b ;hoac

SETB 67h

Nguoi 14p trinh ding ving nhé nay dé lwu trir dir liéu phuc vu
cho viéc xir ly dir li€u byte hoac bit. Cac dir liéu xir ly bit nén luwu vao
vung nhd nay.

3.1.4.3. RAM da dung cé dia chi tir 30H — 7FH

Vung nhé RAM da dung gém c6 80 byte c6 dia chi tir 30H dén
7FH — vung nhd nay khong c6 gi dac biét so véi 2 viung nhé trén
ching diing dé lwu trir cc loai dit liéu khac nhau.
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Moi dia chi trong ving RAM da dung déu c6 thé truy xuét tu do

ding kiéu dia chi truc tiép hoic gian tiép.
3.1.4.4. Cac thanh ghi c6 chirc ning dic biét

Cdc Port (tuwong ung cdc 6 nho co dia chi 80H, 90H, AOh, BOh)

Bao gém Port0 c6 dia chi 80H, Portl c6 dia chi 90H, Port2 c6 dia
chi AOH va Port3 c6 dia chi BOH. Tét ca cac Port nay déu c6 thé truy
xuét timg bit nén rat thuan tién trong diéu khién IO.

Thanh ghi con tré ngan xép SP (6 nhé cé dia chi 81h)

C6 chirc nang quan ly dia chi ciia bd nhd ngan xép. Bo nhé ngin
xép dung dé luu trir tam thoi cac dir liéu trong qua trinh thuc hién
chwong trinh cua vi diéu khién.

Ngan xép duoc truy xuét truc tiép bang cac lénh PUSH va POP
dé luu trir tam thoi va lz‘iy lai dir liéu, hoac truy Xuét ng?lm ba"mg lénh
goi chuong trinh con (ACALL, LCALL) va cac lénh tré vé (RET,
RETI) dé luu trit dia chi cua bd dém chuong trinh khi bat du thuc
hién chwong trinh con va 1y lai dia chi khi két thic chuong trinh con.

Thanh ghi con tro dit liéu DPTR (6 nho co6 dia chi 82h va 83h)

La 2 thanh ghi DPL (byte thip) c6 dia chi 1a 82H va DPH (byte
cao) co dia chi 83H. Hai thanh ghi nay c6 thé sir dung doc 1ap dé luu
trir dir liéu va c6 thé két hop lai tao thanh 1 thanh ghi 16 bit c6 tén l1a
DPTR va goi la con tro dir liéu - dugc dung dé luu dia chi 16 bit khi
truy xudt dir liéu cia bd nhé.

Thanh ghi PCON (6 nho c6 dia chi 87h)

Thanh ghi PCON (power control) c6 chirc ning diéu khién cong
suét khi vi diéu khién lam viéc hay & ché do cho dé giam bot cong sut
tiéu thu nhét 1a khi ngudn cung cép cho vi diéu khién 1a pin.
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Cdc thanh ghi phuc vu cho Timer/Counter (cdc 6 nhé c6 dia chi
tir 88h dén 8dh)

Thanh ghi TCON (timer control): thanh ghi diéu khién
timer/counter.

Thanh ghi TMOD (timer mode): thanh ghi luya chon ché d§
(mode) hoat dong cho timer/counter.

Thanh ghi THO va TLO két hop lai tao thanh 1 thanh ghi 16 bit c6
chtc nang luu trir xung dém cho timer/counter TO. Tuong tu cho 2
thanh ghi THI va TL1 két hop lai d&& lru trir xung dém cho
timer/counter T1. Kha nang luu trir s6 lugng xung dém dugc 1a 65536
Xung.

Cdc thanh ghi phuc vu truyén thong néi tiép (cdc 6 nhé c6 dia
chi tir 98h dén 99h)

La 2 thanh ghi SCON va SBUF: SCON (series control): thanh
ghi diéu khién truyén dir liéu ndi tiép. SBUF (series buffer): thanh ghi
dém dir liéu truyén ndi tiép. Dir liéu mubn truyén di thi phai luu vao
thanh ghi SBUF va dit liéu nhén vé ndi tiép ciing luu & thanh ghi nay.
Khi c6 sir dung truyén dir liéu thi phai sir dung 2 thanh ghi nay.

Cdc thanh ghi phuc vu ngat (cdc 6 nhé c6 dia chi tic ASh dén
B8h)

La 2 thanh ghi IE va IP — thanh ghi IE (interrupt enable): thanh
ghi diéu khién cho phép/khéng cho phép ngit. IP (interrupt priority):
thanh ghi diéu khién wu tién ngit. Khi c6 st dung dén ngit thi phai
ding dén 2 thanh ghi nay. Mac nhién cac thanh ghi nay dugc khai tao
& ché do cAm ngit.

Thanh ghi trang thdi chuong trinh (PSW: Program Status Word)

Thanh ghi trang thai chuong trinh & dia chi DOH duoc tém tét
nhu bang 3.4:
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Bang 3.4

BIT K A MO TA
HIEU CHI
Ch

PSW.7 Cffc D7H | Cary Flag: Co nhé

PSW.6 AC D6H | Auxiliary Cary Flag: C& nhé phu

PSW.5 FO DSH | Flag 0 con goi l1a co Zero ki hiéu la Z

PSW4 RS1 DaH Re'gister Bank Select 1: bit Iya chon bank thanh
ghi.
Register Bank Select 0: bit lya chon bank thanh

PSW.3 RSO D3H .
ghi.
00 = Bank 0; 6 nh¢ c6 address 00H+07H gén
cho R0O-R7
01 = Bank 1; 6 nhé c6 address 08H+0FH gan
cho RO-R7
10 = Bank 2; 6 nhé c6 address 10H+17H gan
cho RO-R7
11 = Bank 3; 6 nh¢ c6 address 18H+1FH gan
cho RO-R7

PSW.2 oV D2H | Overflow Flag: c& tran sb nhi phén c6 du.

PSW.1 - DIH | Reserved: chua thiét ké nén chua sir dung duogc.

PSW.0 P DOH | Even Parity Flag: c& chén Ié.

Chirc nang tirng bit trang thdi:

Co Carry CY (Carry Flag): Co nhd. C = 1 néu phép toan
cOng c6 tran hoac phép trir c6 mugn.
Co Carry phu AC (Auxiliary Carry Flag): AC = 1 néu c¢6 nhé

hodc muon tir 4 bit thap 1én 4 bit cao
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— Co 0 (Flag 0): C& 0 (F0) con goi la c&r zero, ¢ zero = 1 khi
két qua xir Iy bang 0.

—  Céc bit chon bank thanh ghi truy xuat: Hai bit RS1 va RS0
dung dé thay ddi cach gan 8 thanh ghi R7 — RO cho 1 trong 4

bank thanh ghi nhu sau:
Bang 3.5
RS1 RS0 Bank thanh ghi dugc lua chon
0 0 Bank 0
0 1 Bank 1
1 0 Bank 2
1 1 Bank 3

— Co tran OV (Over Flag): Khi céc s6 c6 diu duoc cong hoic
trir voi nhau. Néu két qua cong 2 sb duong 16n hon +127
hoic cong 2 sb am két qua nho hon —128 thi két qua da vuot
ra ngoai vung gia tri cho phép thi khéi ALU trong vi diéu
khién s& lam bit OV = 1. Khi cng cac sé nhi phan khong
d4u thi khong cin quan tdm dén bit OV.

—  Bit Parity (P): P = 1 néu tdng s6 bit 1 trong két qua 1a mot s6
lé.

Thanh ghi téng A (6 nhé cé dia chi EOh)

Thanh ghi A 1a mét thanh ghi quan trong cua vi xir 1y ¢é chirc
nang luu trix dir liéu khi tinh toan. Hau hét cac phép toan sé hoc va céc
phép toan logic déu xay ra giita ALU va thanh ghi A. M6t chirc nang
quan trong khac cua thanh ghi A 1a dé truyén dir liéu tir bd nhé hoic tir
bén trong vi xur 1y ra cac thiét bi diéu khién bén ngoai thi dir lidu dé
phai chira trong thanh ghi A.
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Thanh ghi B (6 nhé c6 dia chi FOh)
Thanh ghi B dugc dung cung véi thanh ghi A dé thuc hién cac
phép todn nhan chia.

3.1.5. HOAT DONG RESET

Khi reset thi tin hiéu reset phai & mirc cao it nhit 1a 2 chu ky
may, khi d6 cac thanh ghi bén trong dugc nap nhimg gia tri thich hgp
dé khoi dong hé thong.

Trang thai cua tit ca cac thanh ghi trong 89C51 sau khi reset hé
théng dugc tém tit nhu sau:

Bang 3.6

Thanh ghi Noi dung
B dém chuong trinh PC 0000H
Thanh ghi tich liy A 00H
Thanh ghi B 00H
Thanh ghi trang thai PSW 00H
Thanh ghi con tro SP 07H
DPTR 0000H
Port 0 dén port 3 FFH
IP xxx0 0000 B
IE 0xx0 0000 B
Cac thanh ghi dinh thoi 00H
SCON 00H
SBUF 00H
PCON (HMOS) 0xxx xxxxB
PCON (CMOS) 0xxx 0000B

Thanh ghi quan trong nhit la thanh ghi bd dém chuong trinh
PC = 0000H sau khi reset. Sau khi reset xong, vi diéu khién ludn bat
dau thuc hién chuong trinh tai dia chi 0000H cua bd nhé chuong trinh,
nén cac chuong trinh cho vi diéu khién luén bét diu tai dia chi 0000H.
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Noi dung ciia RAM trén chip khong bi thay ddi boi tac dong cia
ngd vao reset (c6 nghia 1a vi diéu khién dang sir dung cac thanh ghi dé
Iru trir dir liéu nhung néu vi diéu khién bj reset thi dir liéu trong céc
thanh ghi van khong dbi).

3.2. CAC CHE DO PIA CHI CUA 8051

Céc kiéu dinh dia chi cho phép dinh rd noi ldy dir liéu hoic noi
nhan dir liéu tuy thudc vao céach thire sir dung 1énh cua nguéi lap trinh.
Vi diéu khién 8051 c¢6 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 tic thoi.

— Kiéu dinh dia chi tuong dbi.

— Kiéu dinh dia chi tuyét déi.

—  Kiéu dinh dia chi dai.

— Kiéu dinh dia chi chi sb.

3.2.1. KIEU DINH PIA CHI DUNG THANH GHI (Register
Addressing)

Sir dung cac thanh gh: chira dir liéu cén thao tac. Nhung lwu ¥
khong dugc dung 2 thanh ghi R dé thao tac véi nhau.

Vi du:

MOV A, RI1 ;copy noi dung thanh ghi R1 vao
thanh ghi A
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3.2.2. KIEU PINH PJA CHI TRUC TIEP (Direct Addressing)
Kiéu nay thuomg dugc ding dé truy xuét dir liéu cta bat ky 6 nhé
nao trong 256 byte bd nhd dir liéu ndi cua vi diéu khién 8051.

Vi du:

MOV A, OS5H ;copy noi dung o nho co dia chi
;05H vao thanh ghi A

3.2.3. DINH PIA CHI GIAN TIEP (Indirect Addressing)

Kiéu dinh dia chi gian tiép dugc tuong tnmg bai ky hiéu @ va
dugc dat trude cac thanh ghi RO, R1 (khong sir dung cac thanh ghi
R2 — R7 trong ché dd dia chi nay) hay DPTR. RO va R1 c6 thé hoat
dong nhu mét thanh ghi con tré, néi dung cua né cho biét dia chi cua
mot 6 nhd trong RAM ndi ma dir liéu s€ ghi hodc sé doc.

Vidu:

MOV A, @R1 ;copy noi dung o nho co dia chi
;dat trong thanh ghi R1 vao thanh ghi A

3.2.4. DINH PIA CHI TUC THOI (Immediate Addressing)

Kiéu dinh dia chi tirc thoi duoc tuong trung boi ky hiéu # va
dugc dat trudc mot hang so. Lénh nay thuong dung dé nap 1 gia tri la
1 hang so vao thanh ghi hoac 6 nhé.

Vi du:

MOV A, #30H ;nap du lieu 30H vao thanh ghi A

3.2.5. DINH PIA CHI TUONG POI

Kiéu dinh dia chi tuong d6i chi sir dung v&i nhimg lénh nhay.
Noi nhay dén c6 gia tri tir —128 dén +127. Lénh nay c6 ma 1énh 2 byte.
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Noi nhay dén thudng dugc xéc dinh bdi nhin (label) va trinh
bién dich sé tinh toan gia tri 1énh.
Vidu:
SJMP X1 ;nhay den nhan co ten X1 nam trong
;tam vuc 256 byte

3.2.6. PINH PIA CHI TUYET POI
Kiéu dinh dia chi tuyét déi duoc dung vai cac Iénh ACALL va
AJMP. Céc 1énh nay c6 ma lénh 2 byte.
Vidu:

AJMP X1 ;nhay den nhan co ten X1 nam trong
;tam vuc 2Kbyte

3.2.7. PINH PIA CHI DAI (Long Addressing)

Kiéu dinh dia chi dai dugc dung véi lénh LCALL va LIMP. Cac
lénh nay c6 ma lénh 8 byte. Dinh dia chi dai la cé thé goi 1 chuong
trinh con hodc c6 thé nhay dén bat ky ving nhd nao ving nhé 64K.

Vidu:

LJIMP X1 ;nhay den nhan co ten X1 nam trong

;tam vuc 64Kbyte

3.2.8. PINH PIA CHI CHI SO (Index Addressing)

Kiéu dinh dia chi chi sé “dung mét thanh ghi co ban: 1a bé dém
chuong trinh PC hoic bo d¢ém dir liéu DPTR” két hop véi “moét gia tri
1énh (offset) con goi la gia tri twong ddi [thuomg Iwu trong thanh ghi]”
dé tao ra 1 dia chi cua 6 nhd can truy xuét hoic 1a dia chi cua noi nhay
dén. Viéc két hop duoc minh hoa nhu sau:
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Base Register Offset Effective Address

PC (or PDTR) | + A =

Vidu:
MOVC A, @A + DPTR ;lay du lieu trong o nho

;DPTR+A de nap vao thanh ghi A

3.3. TAP LENH CUA 8051

Pé khao sat tap lénh thi phai théng nhit mét s6 qui dinh vé cac tir
ngir ki hiéu trong tap 1énh thuong dugc sur dung:

+ + + + + +

Direct tuong trung cho 6 nhé ndi cé dia chi truc tiép.
Rn tuong trung cho céc thanh ghi tir thanh ghi RO dén thanh
ghi R7.
@Ri tugng trung cho 6 nhé c6 dia chi luu trong thanh ghi Ri
va Ri chi ¢6 2 thanh ghi 1a RO va R1.
#data tuong trung dir li€u tirc thi.
Céc 1énh thuomg xay ra giira cac dbi tuong sau:
Thanh ghi A.
Thanh ghi Rn.
O nhd c6 dia chi direct.
O nhé c6 dia chi lwu trong thanh ghi @Ri.
Dir liéu 8 bit #data.
Addrl1 la dia chi 11 bit tir A11 — AO: dia chi nay phuc vu
cho lénh nhay hoac 1énh goi chuong trinh con trong pham
vi 2 kbyte.
Addr16 la dia chi 16 bit tir A15 — AO: dia chi nay phuc vu
cho 1énh nhay va Iénh goi chuong trinh con & xa trong
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pham vi 64 kbyte — d6 chinh 1a dia chi nhay dén, hoic dia
chi cua chuong trinh con.
3.3.1. NHOM LENH SO HQC
1. Lénh c{ng khong nhé
ADD A, Rn; Cong ndi dung thanh ghi A véi ndi dung
thanh ghi Rn, két qua luu trong thanh ghi A.
ADD A, direct; Cong ndi dung cua 6 nhé c6 dia chi direct véi ndi
dung thanh ghi A, két qua chira & thanh ghi A.
Vi du: Gia su A c6 ndi dung 0D%h va (‘? nhé c6 dia chi 30h luu
ndi dung 0B8h, 1énh:
ADD A, 30h ;A=91h, (C)=1.
ADD A, @Ri; Cong ndi dung ciua 6 nhd cé dia chi chira trong
thanh ghi Ri véi thanh ghi A, két qua luu trir
trong thanh ghi A.
ADD A, #data; Cong dir liéu data 8 bit (d0 dén d7) véi ndi dung
thanh ghi A, két qua luu trir trong A.
2. Lénh cong c¢6 nh¢
ADDC A, Rn; Cong ndi dung thanh ghi A véi ndi dung thanh
ghi Rn vé1 bit C, két qua luu trong thanh ghi A.

Vi du: Gia sut A c6 ndi dung OD9h, RO c6 ndi dung la 0B8h,
(C)=1, Iénh:

ADDC A, RO ;A=92h, (C)=1.

ADDC A, direct; Cong ndi dung cua 6 nhé c6 dia direct ndi
dung thanh ghi A va bit C, két qua chira &
thanh ghi A.
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ADDC A, @Ri; Cong ndi dung cia 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.
ADDC A, #data; Cong dir liéu data 8 bit (d0 dén d7) véi ndi
dung thanh ghi A va bit C, két qua luu trix
trong A.
3. Lénh trir c6 nhé
SUBB A, Rn; Trir ngi dung thanh ghi A cho ndi dung thanh
ghi Rn va trir cho c& Carry, két qua luu trong
thanh ghi A.

Vi du: Gia sir A c6 ndi dung 0B9h, thanh ghi RO c6 ndi dung la

5Ahva (C) =1, Iénh:

SUBBA, RO ;A=5Eh, (C)=0.

SUBB A, direct; Trir ndi dung thanh ghi A cho ndi dung cua

0 nhd c6 dia chi direct va trir cho c& Carry,
két qua chira & thanh ghi A.

SUBB A, @Ri; Trir ndi dung cua thanh ghi A cho dir liéu cua
0 nhd c6 dia chi chira trong thanh ghi Ri va
trir cho co carry, két qua luu; trir trong thanh
ghi A.

SUBB A, #data; Trur ndi dung thanh ghi A cho dir liéu 8 bit

d0 dén d7 va trr cho co&r carry, két qua hru
trir trong A.

4. Lénh tang: (increment: ting lén 1 don vi)

INC A ; Tang ndi dung thanh ghi A 1én 1.

Vi du: Gia sur A c6 ndi dung FFh, 1énh:

INC A ;A=00h.

INC Rn ; Tang ndi dung thanh ghi Rn Ién 1.
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INC direct ; Tang ndi dung cua 6 nhé cé dia chi tryc
tiép 1én 1.

INC @Ri ; Tang ndi dung cua 6 nhé c6 dia chi chira
trong thanh ghi Ri lén 1.

INC dptr ; Tang ndi dung cua thanh ghi con tré dir li¢u
dptr lén 1.

5. Lénh giam: (Decrement: giam xuong 1 don vi)

DEC A : Giam néi dung thanh ghi A xudng 1.

DEC Rn : Giam ndi dung thanh ghi Rn xuéng 1.

DEC direct ; Giam ndi dung cua 6 nhd cé dia chi direct & byte
thir 2 xudng 1.
DEC @Ri ; Giam néi dung cua 6 nhd c6 dia chi chira trong
thanh ghi Ri xuéng 1.
6. Lénh nhan thanh ghi A véi thanh ghi B
MUL AB; Noi dung cua thanh ghi A nhan véi ndi dung cua
;thanh ghi B, két qua 1a mot dir liéu 16 bit, 8 bit; thdp lwu trir trong
thanh ghi A, 8 bit cao luu trir trong thanh ghi B.
Vi du: Gia sir thanh ghi A ¢6 ndi dung la 50h, thanh ghi B ¢6 ndi
dung 0AOh , 1énh:
MUL AB ;50h*A0h=3200h, (A)=00, (B)=32h.
7. Lénh chia thanh ghi A cho thanh ghi B
DIV AB; Noi dung cua thanh ghi A chia cho ndi dung cua
thanh ghi B, két qua cua phép chia lwu trir trong thanh ghi A, sé du luu
trir trong thanh ghi B.

8. L¢nh diéu chinh thip phan ndi dung thanh ghi A
DA A
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Y nghia: Néu 4 bit thdp A3A2A1A0 > 9 hodc bit AC = 1 thi
A3A2A1A0 + 6, két qua luu trd lai trong A. Néu 4 bit cao ATA6AS5A4
> 9 hozc bit Cy = 1 thi A7TA6ASA4 + 6, két qua luu trd lai thanh ghi
A. Két qua sau cing trong thanh ghi A 1a s BCD. Lénh DA A chi
dung sau 1énh ADD ma khong bao gi¢ dung sau 1énh INC.

3.3.2. NHOM LENH LOGIC
9. Lénh nhan logic
ANL A, Rn; Noi dung thanh ghi A and véi ndi dung thanh ghi
Rn, két qua luu trir trong thanh ghi A.

Vidu:

MOV A , #10110011b ;A= 10110011b

MOV RO, #11001011b ;R0=11001011b

ANL A, RO ;A= 10000011b

ANL A, direct; N6i dung thanh ghi A and vd&i ndi dung
cua 0 nhd cé dia chi direct, két qua chia ¢
thanh ghi A. '

ANL A, @Ri; Noi dung thanh ghi A and véi 6 nhd c¢o
dia chi chira trong thanh ghi Ri, két qua luu trix
trong thanh ghi A.

ANL A, #data; Noi dung cua thanh ghi A and véi dir liéu dO
den d7, ket qua luu trir trong thanh ghi A.

ANL direct, A; Noi dung 6 nh¢ c6 dia chi direct and vd1 ndi
dung cua thanh ghi A, két qua luu trir vao 6
nho.

ANL direct, #data; NOi dung cia 6 nhé cé dia chi direct and
v6i 8 bit dir liéu 8 bit, két qua luu trir vao &
nho.
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10. Lénh cgng logic
ORL A, Rn; N6i dung thanh ghi A or véi ndi dung thanh ghi
Rn, két qua lwu tri trong thanh ghi A.

Vidu:

MOV A , #10110011b

MOV RO, #11001011b

ORL A, RO ;A=11111011Db.

ORL A, direct; Noi dung thanh ghi A or véi ndi dung cua 6 nhd
c6 dia chi direct, két qua chira & thanh ghi A.

ORL A, @Ri; Noi dung thanh ghi A or vdi 6 nhé ¢6 dia chi
chira trong thanh ghi Ri, két qua luu trir trong
thanh ghi A.

ORL A, #data; NOi dung cua thanh ghi A or vai dir liéu 8 bit
data (tir dO dén d7), két qua luu trir trong thanh
ghi A.

ORL direct, A; No6i dung 6 nhd c6 dia chi direct or véi noi
dung cua thanh ghi A, két qua luu trir trong 6
nh¢ ¢6 dia chi direct.

ORL direct, #data; N6i dung ctia 6 nhd c6 dia chi direct or véi
dir liéu 8 bit (tir dO dén d7) & byte thir 3, két
qua luu trir trong 6 nhd.

11. Lénh cgng dao logic

XRL A, Rn; N6i dung thanh ghi A ex-or véi ndi dung thanh ghi
Rn, két qua wu trir trong thanh ghi A.

Vidu:

MOV A , #10110011b

MOV RO, #11001011b

XRL A, RO ;A=01111000b.



XRL A, direct; Noi dung thanh ghi A ex-or véi ndi dung cua 6
nhé c6 dia chi direct, két qua chira & thanh ghi A.

XRL A, @Ri; Noi dung thanh ghi A ex-or vdi 6 nhé c6 dia
chi chira trong thanh ghi Ri, két qua luu trix
trong thanh ghi A.

XRL A, #data; Noi dung cua thanh ghi A ex-or véi dir li¢u
data, két qua luu trir trong thanh ghi A.

XRL direct, A; N6i dung 6 nhd c6 dia chi direct ex-or voi ndi
dung cua thanh ghi A, két qua luu trir vao 6 nhd.

XRL direct, #data; Noi dung cua 6 nhd cé dia chi direct ex-or
voi 8 bit dir liéu data 8 bit, két qua luu trir vao
0 nho.

12. Lénh x6a ngi dung thanh ghi A

CLR A; Noi dung thanh ghi A bing zero.

13. Lénh bu ndi dung thanh ghi A

CPL A; Nbi dung thanh ghi A dugc liy bu 1, két qua chira & A.

Vidu:

MOV A, #10110011b

CPL A | ;A=01001100b.

14. Lénh xoay trai ndi dung thanh ghi A

RL A ;(rotate to the left)

Y nghia: N§i dung thanh ghi A duoc xoay trai 1 bit minh hoa nhu
hinh vé.
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Vidu:

MOV A, #1011 0011b

RL A

Gi tri ban dau cua C ta khong cin quan tim dén. Két qua sau khi
xoay thi (A) = 0110 0111b va c& (C) = 1 1a do bit MSB cua thanh ghi
chuyén sang.

15. Lénh xoay trii ndi dung thanh ghi A va bit carry

RLC A

Y nghia: Noi dung thanh ghi A va bit C duoc xoay tréi 1 bit.

C A7 - A0

16. Lénh xoay phai ngi dung thanh ghi A
RR A ;(rotate to the right)
Y nghia: Noi dung thanh ghi A duoc xoay phai 1 bit ngugc véi
1énh RL A.
17. Lénh xoay phai n¢i dung thanh ghi A va bit carry
RRC A
Y nghia: N6i dung ciia A va bit C dugc xoay phai 1 bit ngugc vai
lénh RLC A.
18. Lénh xoay 4 bit thanh ghi A
SWAP A; Hoan chuyén 4 bit thip va 4 bit cao
;trong thanh ghi A.
Vi du:
MOV A, #3EH
SWAP A ;A=E3H
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3.3.3. NHOM LENH DI CHUYEN DU LIEU

19. Lénh MOV
MOV A, Rn; Chuyén ndi dung cta thanh ghi Rn vao thanh ghi
A, ndi dung thanh ghi Rn vin giir nguyén.

Vi du: Gia sur thanh ghi RO c6 ndi dung la 32h , 1énh:
MOV A, RO ;A=32h, R0=32h.
Gia tri ban dau chira trong A thi khong cin quan tam.

MOV A, direct; Chuyén ndi dung cua 6 nhé trong Ram ndi ¢
dia chi direct vao thanh ghi A.

MOV A, @Ri; Chuyén ndi dung 6 nhé trong Ram ndi, c6 dia
chi chira trong thanh ghi Ri, vao thanh ghi A.

MOV A, #data; Nap dir liéu 8 bit data (d0 dén d7) vao thanh ghi

A.

MOV Rn,A; Chuyén ndi dung cua thanh ghi A vao thanh
ghi Rn.

MOV Rn, direct; Chuyén ndi dung cua 6 nhé trong Ram ndi c6
dia chi direct vao thanh ghi Rn.

MOV Rn, #data; Nap dir liéu 8 bit data (d0 dén d7) vao thanh

MOV direct, A; Chuyén ndi dung cta thanh ghi A vao 6 nhé
trong Ram ndi c6 dia chi direct.

MOV direct, Rn; Chuyén noi dung cua thanh ghi Rn vao 6 nhé
trong Ram ndi c6 dia chi direct.

MOV directl, direct2; Chuyén ndi dung cua 6 nhé trong Ram
ndi c6 dia chi direct2 vao 6 nhé cé dia chi
direct].
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MOV direct, @Ri; Chuyén ndi dung 6 nhé cé dia chi chira
trong thanh ghi Ri vao 6 nhé cé dia chi direct.
MOV direct, #data; Nap dir liéu data 8 bit (d0 dén d7) vao &
nhé co dia chi direct.
MOV @Ri, A; Chuyén ndi dung cua thanh ghi A vao 6 nhé
trong Ram noi ¢6 dia chi chira trong thanh ghi Ri.
MOV @Ri, direct; Chuyén ni dung 6 nhé c6 dia chi direct vao
0 nh¢ c6 dia chi chira trong thanh ghi Ri.
MOV @Ri, #data; Nap dir li¢u data 8 bit (d0 dén d7) vao 6 nhd
c6 dia chi chira trong thanh ghi Ri.
MOV dptr, #datal; Nap dir liéu data 16 bit vao thanh ghi dptr.
20. Lénh MOVC
MOVC A, @A+DPTR; Chuyén ndi dung ciia 6 nhé chuong trinh,
c6 dia chi chira bang dptr cong véi gia tri
chira trong A, chuyén vao thanh ghi A.
MOVC A, @A+PC; Chuyén ndi dung cia 6 nhé chuong trinh,
c6 dia chi chia bang PC cong vai gia tri
chura trong A dugc chuyén vao thanh ghi A.
21. Lénh MOVX
MOVX A, @Ri; Chuyén noi dung 6 nh¢ dir liéu ngoai c6 dia
chi chira trong thanh ghi Ri vao thanh ghi A.
MOVX A, @DPTR; Chuyén ndi dung cia 6 nhé ngoai c6 dia
chi chira trong thanh ghi dptr vao thanh ghi A.
MOVX @ Ri, A; Chuyén ndi dung cua thanh ghi A ra 6 nhé dir
liéu ngoai co dia chi chira trong thanh ghi Ri.
MOVX @DPTR, A; Chuyén ndi dung cua thanh ghi A ra 6 nho
dir li€u ngoai c6 dia chi chira trong thanh ghi
dptr.



22. Lénh c4t ndi dung 6 nhé truc tiép vao ngin xép
PUSH direct
Y nghia: CAt ndi dung ciia 6 nhé c6 dia chi direct vao 6 nhé ngan
xép. Con tr6 ngin xép SP ting 1én 1 truéc khi luu ndi dung.
23. Lénh lay dir liéu tir ngin xép tra vé 6 nhé truc tiép
POP direct
Y nghia: Liy noi dung ctia 6 nhé ngan xép tra cho 6 nhd co dia
chi direct. Con tré ngan xép SP giam 1 sau khi lay dir liéu ra.
24. Lénh trao d6i dir li¢u
XCH A, Rn ; Trao d6i n6i dung cua thanh ghi Rn véi thanh ghi A.
XCH A, Direct; Trao ddi noi dung cua thanh ghi A véi ndi dung
0 nhd co dia chi direct.
XCH A, @Ri; Trao d6i ndi dung cua 6 nhé co dia chi chia
trong thanh ghi Ri védi thanh ghi A.
25. Lénh trao dbi 4 bit dir liéu giira 6 nhé gidn tiép véi thanh
ghi A
XCHD A, @Ri; Trao ddi dit liéu 4 bit thip cua 6 nhé c6 dia chi
chira trong thanh ghi Ri véi dir liéu 4 bit thap
trong A.

3.3.4. NHOM LENH XU LY BIT

26. Lénh xo0a bit carry

Cu phap: CLR C
Y nghia: Xéa bit C vé 0.

27. Lénh x6a bit

Cu phap: CLR bit
Y nghia: X6a bit vé 0.
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Vi du:

CLR P1.0 ;xoa P1.0=0
28. Lénh dat bit carry

Cu phap: SETB C

Y nghia: Pat bit C = 1.

29. Lénh dat bit

Cu phap: SETB bit

Y nghia: it bit 1én 1.

Vidu:

SETBP1.0 ;dat P1.0=1
30. Lénh bu bit carry

Cu phap: CPL C

Y nghia: Bu bit carry, néu truéc d6 C = 1 thi C = 0, nguoc lai
C=0thiC=1.

31. Lénh bu bit

Cu phap: CPL bit

Y nghia: Bu bit. Néu truéc d6 bit nay = 0 thi két qua bit nay béng
1 va nguoc lai néu trude d6 bang 1 thi n6 sé& bang 0.

32. Lénh and bit carry véi bit

Cu phap: ANL C, bit

Y nghia: Bit C and véi bit ¢6 dia chi dugc x4c dinh, két qua chira
o bit C.

33. Lénh and bit carry véi bu bit

Cu phap: ANL C, /bit

Y nghia: Bit C and véi bu bit ¢6 dia chi dugc xac dinh. két qua
chira ¢ bit C.
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34. Lénh or bit carry véi bit
Cu phap: ORL C, bit
Thoi gian thyuc hién 1a hai chu ky may.

Y nghia: Bit C or v6i bit ¢6 dia chi duoc xac dinh, két qua chira &
bit C.

35. Lénh or bit carry véi bu bit

Cu phap: ORL C, /bit

Y nghia: Bit C or vadi bu bit c¢6 dia chi dugc xac dinh, két qua
chira ¢ bit C.

36. Lénh di chuyén bit vao bit carry

Cu phap: MOV C, bit

Y nghia: Bit co dia chi dugc xac dinh dugc chuyén vao bit C.

37. Lénh di chuyén bit carry vao bit

Cu phap: MOV bit, C

Y nghia: Bit C dugc chuyén vao bit c6 dia chi dugc xac dinh. '

3.3.,5. NHOM LENH RE NHANH

38. Lénh goi chwong trinh con

K/

< Lénh goi chwong trinh con ding dia chi tuyét doi

Cu phap: ACALL addrll

Ma lénh:

al0 | a9 a8 1 0 0 0 1
a7 ab as a4 a3 a2 al a0

Lénh nay chiém 2 byte va thoi gian thuc hién 1énh 1a 2 chu ky
may.
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Y nghia: Khi 1énh ndy duogc thyuc 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. Addrl1 cua chuong trinh con ¢6 thé
thay bing nhan (tén ctia chwong trinh con).

¢ Lénh goi chuong trinh con dung dia chi dai 16 bit

Cu phap: LCALL addrlé6
Ma lénh:
0 0 0 1 0 0 1 0

AlS al4 al3 al2 all alo a9 a8
A7 a6 as a4 a3 a2 al a0

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

Y nghia: Khi 1énh nay dugc thuc hién thi vi diéu khién s& thuc
hién chuong trinh con tai dia chi addr16. Lénh nay c6 thé goi chuong
trinh con & dau ciing dugc trong ving 64kbyte. Addr16 cua chuong
trinh con c6 thé thay bing nhan (tén cua chuong trinh con).

39. Lénh tré vé tir chwong trinh con

Cu phap: RET

Y nghia: Lénh nay sé& két thic chuong trinh con, vi diéu khién sé
tr& lai chuong trinh chinh dé tiép tuc thuc hién chwong trinh.

40. Lénh tré vé tir chwong trinh con phuc vu ngit

Cu phap: RETI

Y nghia: Lénh nay s& két thac chuong trinh phuc vu ngit, vi diéu
khién s& trd lai chuong trinh chinh dé tiép tuc thuc hién chuong trinh.

41. Lénh nhiy khéong diéu kién

< Lénh nhiy dung dia chi tuyét doi

Cu phap: AJMP addrl1
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Y nghia: Vi didu khién s& nhay dén dén dia chi addr11 dé thyc
hién chuong trinh tai d6. Addr11 c6 thé thay thé bing nhan. Nhan hay
dia chi nhay dén khong qua 2 kbyte. Lénh niy khac véi 1énh goi
chuong trinh con 1a khong cét dia chi trd vé. Noi nhay dén khong qua
2 kbyte so vé&i 1énh nhay.

*»  Lénh nhay dung dia chi dai 16 bit

Cu phap: LIMP addr16

Y nghia: Vi diéu khién s& nhay dén dia chi addr16 dé thuc hién
chuong trinh tai d6. Noi nhay dén tuy y nam trong viung 64 kbyte.

< Lénh nhay twong doi

Cii phdp: STMP  rel; rel [relative: tuong d6i]

Y nghia: Vi diéu khién s& nhay dén 1énh c6 dia chi tuong ddi (rel)
d& thuc hién tiép. Co thé thay thé rel bang nhan.

Lénh nay chi nhay trong tim vuc 256 byte: c¢6 thé nhay t6i 128
byte va c6 thé nhay lui 128 byte. Khi tim vuc nhay xa hon ta nén dung
1énh AJMP hay LIMP.

< Lénh nhay gidn tiép

Cu phap: JMP @A +DPTR

Lénh s& nhay dén noi c6 dia chi bang ndi dung cia A cong véi
dptr deé tiép tuc thuc hién chuong trinh tai do.

42. Lénh nhay cé diéu kién

< Lénh nhay néu c& Z =1 (ni dung thanh ghi A bing 0)

Cu phap: JZ rel (jump zero)

Y nghia: Néu bit Z = 1 thi vi diéu khién s& nhay dén thuc hién
chuong trinh tai dia chi rel.
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h nhiy néu cir Z = 0 (ndi dung thanh ghi A khic 0)
Ap: JNZ rel
thia: Néu Z = 0 thi vi didu khién s& nhay dén thyc hi¢n
chuong trinh tai dia chi rel.

)

< Lénh nhay néu bit carry =1

Cu phap: JC rel

Y nghia: Néu bit carry C = 1 thi vi didu khién s& nhay dén thyc
hién chuong trinh tai dia chi rel.

< Lénh nhay néu bit carry =0

Cu phap: JNC rel

Y nghia: Néu bit carry C = 0 thi vi diéu khién s& nhay dén thuc
hién chuong trinh tai dia chi rel.

K/

< Lénh nhay néu bit=1

Cu phap: JB bit, rel
Y nghia: Néu ndi dung cta bit ¢6 dia chi bit dugc xac dinh bing 1
thi vi diéu khién s& nhay dén thuc hién chuong trinh tai dia chi rel.

K/

< Lénh nhay néu bit=0

Cu phap: JNB bit, rel

Y nghia: Néu noi dung cua bit c6 dia chi bit dugc xac dinh bing 0
thi vi diéu khién s& nhay dén thuc hién chuong trinh tai dia chi bing
rel.

< Lénh nhay néu bit =1 va xéa bit

Cu phap: JBC bit, rel

Y nghia: Néu bit dugc xac dinh bing 1 thi bit nay dugc xéa vé 0
va vi diéu khién s& nhay dén thuc hién chuong trinh tai dia chi rel.
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43. Lénh so sinh va nhiy néu khong bing nhau
< So sinh thanh ghi A véi 6 nhé va nhiy néu khong bing

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

Y nghia: Néu ndi dung ctia A khac ndi dung cuia 6 nhé cé dia chi
direct thi 1énh s& nhay dén va thuc hién 1énh tai dia chi rel.
< So sinh thanh ghi A véi dir liéu tirc thi va nhiy néu
khéng bing nhau

Ciphip: ~ CINE A, #data, rel
Y nghia: Néu ndi dung cia A khic ndi dung cia data 8 bit thi
1énh s& nhay dén va thuc hién Iénh tai dia chi rel.
< So sinh thanh ghi Rn véi dir liéu tirc thi va nhiy néu
khong bing nhau
Cu phap: CINE Rn, #data, rel
Y nghia: Néu ndi dung cia Rn khic ndi dung cia data 8 bit thi
1énh s& nhay dén va thuc hién Iénh tai dia chi rel.
% . So sanh 6 nhé cé dia chi trong Ri véi dir liéu tirc thi va
nhiy néu khong bing nhau

Cii phdp: CINE  @Ri, #data, rel

Y nghia: Néu ndi dung cia 6 nhé c6 dia chi luu trong thanh ghi
Ri khéc data 8 bit thi 1énh s& nhay dén thuc hién lénh tai dia chi rel.

44. Lénh giam thanh ghi va nhay

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

Y nghia: N§i dung cia thanh ghi Rn giam di 1 va néu két qua
trong thanh ghi Rn sau khi giam khac 0 thi vi diéu khién s& thyuc hién
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chuong trinh tai dia chi rel, néu két qua béng 0 thi vi diéu khién s& tiép
tuc thyc hién lénh ké.

45. Lénh giam 6 nhé tryc tiép va nhay

Cu phap: DINZ direct, rel

Y nghia: Néu ndi dung cta 6 nhé c6 dia chi direct giam di 1 va
néu két qua sau khi giam khéc 0 thi vi diéu khién s& thyc hién chuong
trinh tai dia chi rel, ngugc lai néu két qua bang 0 thi vi diéu khién s&
tiép tuc thuc hién lénh ké.

46. Lénh Nop

Cu phap: NOP

Y nghia: Khi gap 1énh nay vi diéu khién s& khong lam gi, muc
dich cua 1énh nay la 1am ting khoang thoi gian tré.

3.4. LAP TRINH HQP NG CHO VI DIEU KHIEN 8051

3.4.1. TRINH DICH HQP NGU

Trong phan 14p trinh hop ngit cho vi xir ly 8086 ta da trinh bay
rat 1o khai niém hop ngir va trinh dich hop ngir. Trinh hop dich dugc
ding d dich chuong trinh hop ngir (ASM) ra dang ma may hay ma
1énh ((HEX), con cac ngdn ngit bac cao duge dich thanh ma may bing
mot chuong trinh goi 14 trinh bién dich. Vi du khi viét mot chuong
trinh bang C, ta can phai sir dung trinh bién dich C dé dich chuong
trinh ra dang ma may.

Chuong trinh 8051IDE hoéac Keil C la nhitng chuong trinh bao
gdm 3 chirc niang: Soan thao chuong trinh ngudn, dich chuong trinh
ngudn, mé phéng dugc mg dung dé lap trinh cho ho vi didu khién
MCS - 51. Trinh soan thao dugc tmg dung dé viét va sira chuong trinh
ngubn, sau d6 dich chwong trinh nguon bing cich chon lénh
Assembler tir menu Assembler. Trong qua trinh dich, chuong trinh sé&
kiém tra va phat hién 13i néu c6. Sau khi dich xong sir dung chuong
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trinh mé phong dé quan sat timg buéc thuc hién chuong trinh. C6 thé
quan sat sy thay ddi ndi dung ciia cic thanh ghi, cic cd, cic cong va
bo nhéd khi chuong trinh thyc hién.

3.4.2. KHUON DANG CUA CHUONG TRINH HQP NGU'

Mbt chuong trinh hop ngit bao gdm mét chudi cac dong lénh hop
ngir. Mgt 1énh hop ngit c6 mét tir goi nhd (mnemonic), va tuy theo
timg 1énh ma sau d6 c6 mét hodc hai toan hang. Tir goi nh¢ 1a Iénh yéu
cAu CPU thyc hién 1énh con cac toan hang la cac dir liéu can thao tac.

Noi chung 1énh hop ngir cua 8051 c6 4 truong nhu sau (tuong tu
chuong II):

[Nhan:] [Tir goi nhé] [Cac toan hang] [;Chau thich]

Vi du: '

ORG OH ;Bat dau (origin) tai ngan nho 0

MOV A, #0 ;nap 0 vao thanh ghi A

MOV R4, #12H ;nap 12H vao R4

MOV R5, #13H ;nap 13H vao RS

ADD A, R4 ;cong noi dung R4 vao A (A=A+R4)

ADD A, RS ;cong noi dung R5 vao A (A=A+RS5)

HERE: SOMP HERE ;o0 lai trong vong lap

END ; ket thuc chuong trinh

3.4.3. KIEU DU LIEU VA CHI DAN
3.4.3.1. Kiéu dir li¢u

B{ vi diéu khién 8051 chi c6 mot kiéu dir lidu, d6 1a kiéu 8 bit va
dd dai thanh ghi ciing 1a 8 bit. Nhiém vu cua 1ap trinh vién d6i véi dir
liéu trén 8 bit la phan chia dir liéu thanh cac phan 8 bit (tir 00H dén
FFH) dé CPU xur ly. Dt liéu cia 8051 c6 thé 1a sé am hodc sé duong.
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Vi du: Hiy viét chuong trinh cong hai sb 16 bit. Cac sb d6 1a
3CE7H va 3B8DH, cit tong vao 2 thanh ghi R6 va R7 trong d6 R7
chtra byte thap.

CLR ;Xoa co CY=0
MOV A, #0E7H ;nap byte thap vao A —» A=E7H

ADD A, #8DH ;cong byte thap vao A — A=74H va
Cy=1

MOV R7, A ;luu byte thap cua tong vao R7
MOV A, #3CH ;nap byte cao vao A — A=3CH

ADDC A, #3BH ;cong byte cao co nho vao A -
A=78H

MOV R6, A ;1luu byte cao vao R6
3.4.3.2. Chi din

< Chi din dia chi byte DB

DB la dinh nghia dir liéu 8 bit va dugc sir dung rong rai khi lap
trinh hop ngit. 8 bit dir liéu duoc dinh nghia c6 thé & dang thip phan,
nhi phan, hexa hay ASCII va hop ngir ludn chuyén vé dang hexa.

Vidu:

DATAl: DB 12 ;so thap phan
DATA2: DB 00010100B ;so nhi phan
DATA3: DB 30H ;S0 hexa
DATA4: DB ‘2341 ;cac so ASCII
DATAS: DB ‘DHKTCN’ ;ky tu ASCII

< Chidan ORG (origin)

Dung dé bao dia chi bat dau cua chuong trinh. Sé sau ORG ¢6
thé 1a s6 & dang hexa hodc thap phan.
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“»  Chidin EQU

Puoc ding dé dinh nghia mot hing sb, chi din EQU khéng ding
6 nhé dé cét dir liéu, ma thuc hién gan mét hing sé cho nhan sao cho
khi nhin xuit hién trong chuong trinh thi gia tri hing s s& dugc thay
thé cho nhian. Muc dich cua viéc sir dung EQU la khi muén thay di
gia tri cua mot h?mg (cf) dinh) duoc sir dung nhiéu trong chuong trinh,
lap trinh vién chi can sir dung EQU va thay di mét lan, khi d6 toan bd
nhimg vi tri ma hing xuét hién s& déu bi thay dbi.

Vidu:

CONST EQU 30

MOV A, #CONST ;A=30
<  Chidan END

Chi din nay béo cho trinh hop dich biét két thic tép ngudn (asm).
Chi din END la dong cuédi cung ciia chuong trinh 8051.

3.4.4. LAP TRINH VAO/RA CAC CONG

Nhu ta da biét ca 4 cong PO, P1, P2, P3 déu c6 8 chan va tao
thanh cdng 8 bit. Tt ca cac cdng khi Reset déu dugc ciu hinh lam
cong ra. P& 1am dau vao thi can ghi 1 t&i cac bit ciia cong.

3.4.4.1. Truy cap tit ci cic bit caa cong

Pé thay ddi gi tri bit tit ca bit cdng ta c6 thé thuc hién theo ba cach.

— Thong qua thanh ghi tich luy

Quay tré lai vi du cdng PO: Viét chuong trinh dé 8051 giri ra
cdng PO gia tri SSH 1oi lai giri ra PO gia tri AAH.

MOV A, #55H
BACK: MOV PO, A
ACALL DELAY
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DELAY:
HEREZ2:
HERE1:

CPL
SJMP
DELAY:

MOV R7,
DJNZ R7,

A

BACK

MOV R6, #OFFH
#0FFH

HERE1

DJNZ R6, HERE2

RET

- Truy cap truc tiép cac cong

BACK:

DELAY:
HERE2:
HERE1:

MOV
ACALL
MOV
ACALL
SJMP
DELAY:

MOV R7,
DJNZ R7,

PO, #55H
DELAYS5S

PO, #OAAH
DELAY

BACK

MOV R6, #OFFH
#0FFH

HERE1

DJNZ R6, HERE2

RET

— Truy cép cac cong bang ky thuat: Poc — sira di — ghi
Van vi du trén ta sé& sir dung k§ thuét doc — stra ddi — ghi.

BACK:

DELAYSS:
HEREZ2:

MOV
ACALL
XLR

ACALL
SJMP
DELAY:
MOV R7,

PO, #55H;P1 = 01010101
DELAY

P1, #O0FFH;P1 XOR 1111
1111 = AAH

DELAY

BACK

MOV R6, #O0OFFH

#0FFH



HERE1:

3.4.4.2. Truy cép timg bit ciia cong

DJNZ R7,
DJNZ R6,
RET

HERE1
HERE2

Nhiéu (g dung ta chi can truy cap 1 dén hai bit cia cdng, thay
vi truy cép ca 8 bit. Mgt diém manh cta 8051 1a c6 kha ning truy cap

timg bit ma khong 1am thay ddi cac bit con lai clia cong.
Vi du: Viét chuong trinh dé 8051 thuc hién cac cong viéc sau:
+ Duy tri kiém tra P0.0 cho dén khi bit nay Ién cao.
+ Khi P0.0 1én cao hay ghi 12H vao cong P1.
+ Giri mdt xung “cao” xudng “thap” ¢én P0.2 (H - to — L).
AGAIN: JNB

MOV
SETB

NOP
CLR

P0.0, AGAIN

P1,
PO.

PO.

#12H

i

;tao do rong
;dua P0O.2xuong thap

;thoat khi P0.0=1
;xuat 12H den P1

;dua P0.2 len cao

0000
i
FO AR
PO 308
el
PO SIm0S
PO A0S
PO MY
P08
P2V
P20
P2wAry
Plaa
P2SATY
e
P27l
VDO
PIMNT
p
I owe
D

§
LR PERRREEE: FRhbhrAk

C1

Qi1

83

Qi

83

]

3

Hinh 3.6
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tit va lap lai chu ky nhu ban dau.

172

Vi du téng quat: Cho mach dién ghép néi vi diéu khién 8051 véi
cac LED nhu hinh 3.6. Hay viét chuong trinh dé 8051 diéu khién cc
LED sang lan luot tir phai qua tréi. Khi ca 8 LED cung séng thi cing

Giadi:

ORG 0000H

PORT2:

MOV P2, #00000000B
ACALL DELAY

MOV P2, #00000001B
ACALL DELAY

MOV P2, #00000011B
ACALL DELAY

MOV P2, #00000111B
ACALL DELAY

MOV P2, #00001111B
ACALL DELAY

MOV P2, #00011111B
ACALL DELAY

MOV P2, #00111111B

;tat port 2

;goi

delay
;sang
;goi
delay
; sang
;goi
delay
; sang
;goi
delay
;sang
;goi
delay
; sang
;goi
delay

;sang

chuong

1 led

chuong

2 led

chuong

3 led

chuong

4 led

chuong

5 led

chuong

6 led

trinh

trinh

trinh

trinh

trinh

trinh

con

con

con

con

con

con



ACALL DELAY ;goi chuong trinh con
delay

MOV P2, #01111111B ;sang 7 led

ACALL DELAY ;goi chuong trinh con
delay

MOV P2, #11111111B ;sang 8 led

ACALL DELAY ;goi chuong trinh con
delay

SJMP PORT2

DELAY: MOV R6, #OFFH

HERE2: MOV R7, #OFFH

HERE1: DJNZ R7, HERE1l

DJIJNZ R6, HERE2
RET
END

Vin vi du trén nhung ta c6 thé viét theo cach 2 ngin gon hon
nhiéu sir dung 1énh xoay thanh ghi thong qua c& nhé CY.

org 0000h
LAPLAI:
MOV P2, #00h ;tat port 2
SANGLED:
ACALL DELAY ;goi chuong trinh con
delay
SETB C ;lam cho bit C =1
MOV A, P2 ;chuyen port2 vao thanh
ghi A
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RLC A ;xoay thanh ghi A sang

trai
MOV P2, A ;tra lai cho port2
JNC SANGLED ;nhay ve de thuc hien tiep
SJMP LAPLAI ;sau khi 8 led sang het
thi ;quay lai tu dau
DELAY: MOV R6, #OFFH
HERE2: MOV R7, #OFFH
HERE1: DJNZ R7, HEREl

DJNZ R6, HERE2
RET
END

3.4.5. BO PEM/PINH THOI CUA 8051 VA LAP TRINH

Trong nhimg img dung k¥ thuat nhiéu khi ta phai tao ra khoang
thori gian tré dé didu khién cac thiét bi theo thoi gian hodc dém su kién
tir bén ngoai, khi do6 ta phai sir dung cac Timer va Counter dé thuc
hién nhiém vu trén. ‘

Trong vi diéu khién 8051 c6 2 timer/counter TO va T1. Céc timer
hay counter chi 14 mét va chinh 1a b dém c6 chirc niang dém xung.

Néu ta su dung & ché d6 timer thi thoi gian dinh thoi nhan vai
chu ky ctia mdi xung sé c6 duge luong thoi gian can thiét — & ché do
timer vi diéu khién dém xung ndi liy tir mach dao dong bén trong vi
diéu khién c6 chu ky on dinh. Ché d6 timer dung dé dinh thoi gian
chinh xac dé diéu khién céc thiét bi theo thoi gian.

Néu sir dung & ché d6 counter thi ta chi cin quan tim dén s
lugng xung dém dugc — khong can quan tdm dén chu ky cua xung
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dém. Mot img dung cho ché 4§ counter 1a c6 thé sir dung vi diéu khién
1am cic mach dém san phim.

Dén day ta c6 thé xem timer hay counter 1a 1 va chd y ring tai
mdi mot thoi diém ta chi sir dung mét trong 2 hoac la timer hoic la
counter.

3.4.5.1. Cac thanh ghi phuc vu cho Timer/counter
¢ Thanh ghi cia by Timer 0 va Timer 1 (hinh 3.7 va 3.8)
Céc gia tri dém dugc cla timer/counter TO 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 duoc cua timer/counter T1 thi luu trong
2 thanh ghi TH1 va TL1 — mdi thanh ghi 8 bit két hop lai thanh 16 bit.

Céc thanh ghi nay ciling co thé dugc truy cap va dugc doc nhu
cac thanh ghi khéac nhu thanh ghi A, B, RO, R1 ...

Vidu:
MOV TLO, #55H
MOV RO, THO

[ THO Tl TLO

D15 D14] D13Dl12| D11 D10| D9| D8|| D7 | D6 D5| D4| D3| D2| D1| DO

- Hinh 3.7. Cac thanh ghi cua Timer 0
[ THI1 Tl TL1 T

[ D15| D14] D13] D12] D11 D10] D9| D8 |[ D7 | D6| D3| D4] D3] D2 ] D1 ] DO]

Hinh 3.8. Cac thanh ghi cia Timer 1
«»  Thanh ghi TMOD (hinh 3.9)

Thanh ghi TMOD la thanh ghi 8 bit gdm 4 bit thip cho Timer 0
va 4 bit cao cho Timer 1.
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— Céc bit MO, M1: La céc bit ché do ding dé chon ché d6 0, 1, 2
va 3 cua cac by Timer 0 va Timer 1 (bang 3.7). Ta chi tdp trung vao
céc ché d6 duoc sir dung rong rii 1a ché do 1 va 2.

(MSB) (LSB)

GATE| cm | M1 | Mo J[ate [ ot | M1 | Mo
Timerl Timer0

Hinh 3.9. Thanh ghi TMOD

— Bit C/T (dong hd/bd dinh thoi): La bit dung dé xac dinh b
dinh thoi dugc sir dung lam b tao tré hay bd dém su kién. Néu C/T =0
thi n6 1a b tao tré. C/T = 1 thi bd dinh thdi duogc chon la b dém.

Bang 3.7. Cic ché dp lam viéc

M1 | MO | Mode Ché dj hoat dong
0 0 0 Ché d6 dinh thoi 1’3 bit.
Bo dinh thoi/bo dém 8 bit, dinh ti 1é truéce 5 bit
0 1 1 Ché do dinh thoi 16 bit, khong dinh ti 1é trude
1 0 2 Ché d6 8 bit tur nap lai
1 1 3 Ché d6 bo dinh thoi chia tach

Vi du: Xac dinh ché d6 va bg dinh thoi ciia cac truong hop sau:

a) MOV TMOD, #20H
b) MOV TMOD, #12H
Giai:

Truomg hop a: TMOD = 20H = 0010 0000B. Déi chiéu véi
thanh ghi TMOD ta thiy déy la ché d6 2 bd dinh thoi Timer 1 dugc
chon.
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Trudng hgp b: TMOD = 12H = 0001 0010B. Déi chiéu véi thanh
ghi TMOD ta thiy day 1a ché d6 1 bd dinh thai Timer 1 va ché d6 2 bd
dinh thoi Timer 0 dugc chon.

Néu C/T = 0 thi tin s6 thach anh trén chip 8051 lam nguén cho
ddng hd bd dinh thoi. Diéu d6 c6 nghia 1a gia tri cua tin sb thach anh
cua 8051 quyét dinh téc d6 dong hd cua b dinh thoi 8051. Tén sb cua
b6 dinh thoi luén bang 1/12 tin s cua thach anh trén 8051.

Vi du: Tim tan s6 déng hd va chu ky cia bd dinh thoi cua cac hé
théng xay dung trén 8051 véi tan sb thach anh nhu sau:

a) fXTAL = 12MHz

b) fXTAL = 16MHz

¢) fXTAL = 11, 0592MHz

Giai:

a) %xl2MHz=1Mszé T= :

]
1,333MHz

c)—!—xl 1,0592MHz = 0,9216MHz va T = I S 1,085us
12 0,9216MHz

— Bit cong GATE: Xac dinh cach khéi dong bg dinh thoi.

GATE = 0: Khéi dong va dimg bd dinh thoi duge thuc hién bing
phan mém nhd céac bit khoi dong b dinh thoi TR (Timer Start) 1a TRO
va TR1 (hai bit nay nam trén thanh ghi TCON (hinh 3.10). Lénh thuc
hién khaoi dong va dimg Timer 0 tuong umg la “SETB TR0” va “CLR
TRO” con dbi véi Timer 1 1a “SETB TR1” va “CLR TR1”.

Néu dung phan cimg tir bén ngoai dé khoi dong va dimg bd dinh
thoi thi ta can dat bit GATE = 1.

b) éx16MHz =1,333Mzva T= 0,75us
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D7

TF1

TRI1 TFO TRO IE1 IT1 IEO ITO

Hinh 3.10. Thanh ghi TCON

+ TF1: Co tran cua Timer 1

+ TR1: Diéu khién hoat dong cua Timer 1. N6 dugc thiét lap

bing phin mém dé bat/tit Timer 1.

+ TFO0: C¢ tran cua Timer 0
+ TRO: DPiéu khién hoat dong cua Timer 1. N6 duoc thiét lap

bing phin mém dé bat/tit Timer 0.

+IE1, IT1, IEO, ITO: Cac bit phuc vu cho ngét.

)
0.0

3.4.5.2. Lap trinh cac bg dinh thi gian cuaa 8051

Lap trinh ché @9 1 (Model 1)

Duéi day la nhimg déc trung va nhimg phép toan cua Model 1.
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D6 1a b dinh thai 16 bit, do vay cac gia tri tir 0000 — FFFFH
dugc nap vao thanh ghi TL va TH cua bd dinh théi.

Sau d6 bg dinh thoi duge khai dong nho 1énh “SETB TR0O”
cho Timer 0 va “SETB TR1” cho Timer 1.

Sau khi dugc khéi dong thi bo dinh thoi bat dau dém ting.
B dinh thoi dém 1én cho dén khi dat giéi han FFFFH. Khi
d6 né s& quay vong tir FFFFH vé 0 va bat co dinh thai TF
(Timer Flag) 1én mirc cao.

B§ dinh thoi sau khi dat gia tri giéi han thi thuc hién quay
vong vé 0. Dé lap lai qua trinh dém, céac thanh ghi TH va TL
phai duoc nap lai gia tri ban dau va c& TF can duoc xo04 vé 0.



XTAL ¥

B& dao +12 TH |TL TF
aon i
ong TF 18n cao khi ¢ tran
FEFF - 0
TR
Hinh 3.11

Cdc budc ldp trinh ché dj 1:

Pé tao ra bo tré thoi gian khi dung ché do 1 cua bd dinh thoi can
phai thuc hién cac budc dudi day:

Budce 1: Nap gia tri cho thanh ghi TMOD xac dinh bg dinh
thoi nao (Timer 0 hay Timer 1) va ché d¢ nao dugc chon.
Budc 2: Nap gia tri #m ban du cho cac thanh ghi TL va TH.
Budc 3: Khai dong bg dinh thoi.

Budc 4: Kiém tra trang thai bat cia ¢ bd dinh thoi. Thoat
khoi vong lap khi TF dugc bat 1én.

Budce 5: Dung bd dinh thoi.

Budc 6: Xoa c& TF cho vong ké tiép.

Budc 7: Quay trd lai budce 2 dé nap lai gia tri cho TL va TH.

Pé tinh toan thoi gian tré chinh xé4c (véi XTAL cu thé) ta c6 thé
str dung mat trong hai cach tinh.

Tinh theo s6 hexa Tinh theo s6 thap phan
(FFFFH — YYXXH +1)xT PSi YYXXH ra s6 thip phan
Trong d6: YYXXH: Gia trj khi | NNNNN. Sau d6 tinh (65536 —
tao cua TH, TL tuong img NNNNN)XT
T: Chu ky b dinh thai

Vi du 1: Viét chuong trinh tao ra xung vudng o day 50% trén
chan P0.1 sir dung bd dinh thai Timer 0 dé tao tré.

179



CLR TFO ;xo0oa co Timer 0
MOV TMOD, #01H;su dung Timer 0 che do 1
HERE: MOV TLO, #0F2H;TLO = F2H, byte thap

MOV THO, #0FFH;THO = FFH, byte cao

CPL PO.1 ;su dung chan PO.1
ACALL DELAY ;tao tre
SJMP HERE ;snap lai TH, TL

jx**xkkkkkkkkx* Tao tre dung Timer O.

DELAY: SETB TRO; khoi dong bo dinh thoi Timer 0
AGAIN: JNB TFO,AGAIN; kiem tra co bo dinh thoi
CLR TRO ;tat Timer O
CLR TFO ;xoa co Timer O
RET

Vi gia thiét tan s6 XTAL = 11, 0592MHz ta sé tinh dugc thoi
gian tao tré nhu sau. B dinh thai 1am viéc & tan sé dong hé bang 1/12
tan s6 XTAL. Do vay ta co:

f=11,0592/12=0,9216MHz va T = 1/f = 1/0,9216 = 1,085ps.

Thoi gian trong chuong trinh con DELAY la (FFFFH — FFF2H
+1)x1,085 = 14x1,085 = 15,19ps.

Vi du 2: Gia sir tan s6 XTAL = 11,0592 MHz. Hay viét chirong
trinh tao xung c6 tan s 2KHz trén chan P1.5.

Gidi:

— Chu ky séng vudng la: T = 1/f = 1/2KHz = 0,5ms = 500ps.

- Khoang théi gian cao (hoic théap) 1a: 0,5T = 0,5.500 = 250ps.

— S6 nhip dém cén frong khoang thoi gian d6 1a: 250/1,085 =

230 nhip
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— Gié trj cin nap vao thanh ghi TH va TL la: 65536 — 230 =

65306 = FF1AH.
Chuong trinh dugc viét nhu sau:
CLR TFO ;xoa co Timer O

AGAIN:

BACK:

MOV TMOD, #01H;su dung Timer 0 che do 1

MOV TLO, #1AH ;TLO = 1AH, byte thap
MOV THO, #0FFH ;THO = FFH, byte cao
SETB TRO ; khoi dong bo dinh

;thoi Timer O

JNB TFO,BACK ;kiem tra co bo dinh thoi
CLR TRO ;tat Timer O

CPL, Rl.5 ;dac bit P1.5

CLR TFO ;xoa co Timer O

SJMP AGAIN ;nap lai TH, TL

Vi du 3: Viét chuong trinh tao tré 8s.
DELAYSS:

AGAIN:

BACK:

CLR
MOV
MOV
MOV
MOV
SETB
JNB
CLR
CLR

DJINZ

TF1 ;Xoa co Timer 1

TMOD, #10H; su dung Timer 1 che do 1
R3,200 ;tao tre thoi gian lon
TL1,#0FEH;TL1 = FEH, byte thap
TH1, #6FH; TH1 = 6FH, byte cao

TR1 ;khoi dong Timer 1
TF1,BACK; kiem tra co bo dinh thoi
TR1 ;tat Timer 1

TF1 ;Xoa co Timer 1

R3,AGAIN ;neu R3 # 0 thi nap lai
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Tir chuong trinh trén ta thiy:

— S6 nhip dém trong khoang thoi gian la: 65536 — 28670
(6FFEH) = 36866

— Thoi gian tré trong AGAIN: 36866x1,085 = 39999610ps =~ 0,04s

— Thoi gian trong DELAY: 200%x0,04 = 8s

< Lap trinh ché 3 2 (Model 2)

Nhimg dic trung va nhitng phép toan cia Model 2.

— D6 la bd dinh thoi 8 bit, do vy cac gia tri tir 00 — FFH dugc
nap vao thanh ghi TH cua bd dinh thoi.

— Sau khi TH dugc nap gia tri 8 bit thi 8051 sao ndi dung do6
vao TL va bd dinh thoi dugc khoi dong nho 1énh “SETB
TRO” cho Timer 0 va “SETB TR1” cho Timer 1.

—  Sau khi duoc khoi dong thi b dinh thoi bt dau dém ting
bang céach ting thanh ghi TL. B dinh thoi dém 1én cho dén
khi dat gi6i han FFH. Khi d6 né s& quay vong tir FFH vé 0
va bat co dinh thoi TF (Timer Flag) 1én mic cao.

— Khi thanh ghi TL quay tir FFH vé 00, c& TF duoc bat lén 1
thi thanh ghi TL tu dong duoc nap lai véi gia tri ban dau
duoc dat tai TH. Dé 13p lai qua trinh don gian chi can xo04 co
TF va d bd dinh thoi tr 1am viéc ma khong can lap trinh
vién can thiép hay nap lai gia tri ban dau. Vi vay, ché d% 2
duoc goi 1a ché do tu nap lai.



XTAL c tran XTAL A c& tran
(bd dao—r—l—r—l— (bd da
wdo s aong)/12 L Fl
khima FP> 0 khima FFP> 0
Hinh 3.12

Cdc budc lip trinh ché dj 2:

Pé tao ra bo tré thoi gian khi ding ché d 2 cua bd dinh thoi thi
can phai thuc hién cac budc dudi day:

— Budc 1: Nap gia tri cho thanh ghi TMOD xac dinh b dinh
thoi nao (Timer 0 hay Timer 1) va ché d6 nao dugc chon.

- Budc 2: Nap gia tri dém ban d4u cho thanh ghi TH.

— Budc 3: Khai dong bo dinh thoi.

— Budc 4: Kiém tra trang thai bat cua co bd dinh thoi. Thoat
khoi vong lap khi TF dugc bat 1én.

— Bude 5: Xoa co 'TF.

— Budc 6: Quay trds lai bude 4 vi ché do 2 1a ché d6 tr dong nap lai.

Vi du I: Gia sir tAn sb thach anh 1a XTAL = 11, 0592 MHz. Hay tim:

a) Tan sb séng vudéng dugc tao ra trén chan P1.0 trong doan

chuong trinh sau.
b) Tén s6 nho nhit c6 thé c6 duge bang chuong trinh nay va gia
tri TH can c6 1a bao nhiéu?
MOV TMOD, #20H;chon Timer 1 che do 2
MOV TH1, #5 ;TH1 = 5
SETB TR1 ;khoi dong Timerl
BACK: JNB TFl, BACK;duy tri kiem tra TF1l

CPL Pl.0

;tao xung tren P1.0
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CLR TF1 ;xo0a co TF1l
SJMP BACK ;che do 2 tu dong nap lai

Giai:

a) Phin cao cia xung c6 thdi gian tdn tai la: (256 — 5)x1,085 =
272,33ps

— Ca chu ky cua xung la: T = 2x272,33 = 544,66ps

— Tén s la: = 1/T = 1/544,66 = 0,001836MHz = 1,836KHz

b) Dé c6 duoc tin s6 nho nhét tic 13 T phai 16n nhat, thi
TH = 00H. Khi d6 T = 2x256x1,084 = 555,52us va tin sé nho nhét
séla: f=1/T=1,8KHz.

3.4.5.3. Lap trinh cho bj dém
Néu C/T = 1 thi ta sir dung bd dém khi d6 cac xung duogc dua dén

cac chan 14 va 15. Cac chan nay c6 tén la TO va T1 va déu thudc vé
cong P3.

Bang 3.8
Chin Chin cong Chirc ning Mo ta
14 P3.4 TO Pau vio ngoai ciia by dém 0
15 P3.5 Tl Pau vio ngoai cia by dém 1

Vi du: Gia sir c6 mot ngudn xung ddng hd dugce cép téi chan TO.
Hiy viét chuong trinh cho bd dém 0 & ché d6 2 dém cac xung va hién
thi trang thai cua s6 dém TLO trén cdng P1.
Giai:
MOV TMOD, #00000110B;chon bo dem 0 che
;do 2, bit C/T = 1 xung ngoai

MOV THO, #0 ;xoa THO

SETB P3.4 ;lay dau vao TO
AGAIN: SETB TRO ; khoi dong bo dem
BACK: MOV A,TLO ;lay ban sao kg dem
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MOV P1,A ;dua ra cong Pl

JNB TFO0,Back ;duy tri kiem tra TFO
CLR TRO ;dung bo dem

CLR TFO ;xo0a co TFO

SJMP AGAIN ;tiep tuc dem

Trong chuong trinh trén ta phai sir dung 1énh “SETB P3.4” vi cac
cdng dugc thiét 1ap danh cho dau vao, mudn né la dau ra thi phai bat
no lén cao.

¢  Truong hep bit GATE =1

Nhu ta da biét, khi bit GATE = 0 c4c b dinh thdi/bd dém dugc
khoi dong bang phim mém. Nhung néu GATE = 1 thi cac by dinh
thdi/bd dém lai duoc khoi dong bing ph?m cung va dugc thuc hién tir
bén ngoéi thong qua cac chan P3.2 va P3.3. Tuy nhién, néu TRx dugc
bat 1én bang lénh “SETB TRx” thi ciing cho phép khéi dong va dung
bd dinh thoi tir bén ngoai tai bit ky thoi diém nao thong qua cong tic
chuyén mach don gian. Vi du: ung dung 8051 dé thiét ké bo bao dong
bang cach sir dung Timer 0. Bo Timer 0 dugc bat lén bing lénh
“SETB TRO” va ndm ngoai su kiém soat clia nguoi dung. Tuy nhién,
néu ndi mot cong tic chuyén mach t6i chan P3.2 thi ta c6 thé dimg va
khéi dong bd dinh thoi va nhu vay c6 thé tit bao dong.

Vi du téng qudt: Cho hé théng ghép ndi vi diéu khién 8051 véi
dén giao thong nhu hinh vé& 3.13. Hay sur dung cac Timer dé viét
chuong trinh diéu khién cac dén sang tit theo quy ludt nhu sau:

Bang 3.9

Dén Bit dicu khién Thai gian ton tai
Xanh 1 P2.2 9s
Vang 1 P2.1 Is

Po 1 P2.0
Xanh 2 P2.5 6s
Vang 2 P2.4 1s

Do 2 P23
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Hinh 3.13. So 6 mé phéng dén giao théng
Giai:
19:0.:9.9.0.9.9.9.9.9.9.0.0.9.9.9.0.0.0.0.0.0.9.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.¢

CHUONG TRINH DIEU KHIEN HE THONG DEN GIAO THONG
19:9,9,0.90.0.9.9.9.0.0.0.9.0.0.0.0.0.0:0.0.0.0.0.0.0.0.0.0.0.0.0.0.9.0.0.0.0.0.0.0 .6 ¢

ORG 000O0H

PORT2:
MOV P2, #00001100B ;XANH CHINH, DO PHU
LCALL DELAYSS ;GOI CTC DELAY9S
MOV P2,#00001010B ;VANG CHINH, DO PHU
LCALL DELAY1S ;GOI CTC DELAY1S
MOV P2,#00100001B ;XANH PHU, DO CHINH
LCALL DELAY6S ;GOI CTC DELAY6S
MOV P2, #00010001B ;VANG PHU, DO CHINH
LCALL DELAY1S ;GOI CTC DELAY1S
SJMP PORT2 ; LAP LAI

; XXXXXXXX CHUONG TRINH CON DELAY XXXXXXXXXX
; XXXXXXXX CTC DELAYSS
DELAYSS:

CLR TF1 ;XOA CO TIMER 1
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MOV TMOD, #10H

MOV R3, #225
AGAIN1: MOV TL1, #0FEH

MOV TH1, #6FH

SETB TR1
BACKl: JNB TF1,BACK1l

CLR TR1

CLR TF1

DJNZ R3,AGAIN1
LAI
RET

; XXXXXXXXX CTC DELAY6S

DELAY6S:
CLR TF1
MOV TMOD, #10H
MOV R3,#150
AGAIN2: MOV TL1, #OFEH
MOV TH1, #6FH

SETB TR1
BACK2: JNB TF1,BACK2
CLR TR1
CLR TF1
DJNZ R3,AGAIN2
LAI
RET

; XXXXXXXXX CTC DELAY1S

DELAY1S:
CLR TF1
MOV TMOD, #10H
MOV R3, #25

;SU DUNG TIMER 1 CHE DO 1
;TAO TRE 9S

;TL1 FEH, BYTE THAP

; TH1 6FH, BYTE CAO

;KHOI DONG TIMER 1

;KIEM TRA CO BO DINH THOI
; TAT TIMER 1

;XOA CO TIMER 1

;sNEU R3 KHAC 0 THI NAP

;XOA CO TIMER 1

;SU DUNG TIMER 1 CHE DO 1
;TAO TRE 6S

;TL1 = FEH, BYTE THAP

;TH1 = 6FH, BYTE CAO

;KHOI DONG TIMER 1

;KIEM TRA CO BO DINH THOI
; TAT TIMER 1

;XOA CO TIMER 1

;NEU R3 KHAC 0 THI NAP

;XOA CO TIMER 1
;SU DUNG TIMER 1 CHE DO 1
;TAO TRE 1S
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AGAIN3: MOV TL1, #OFEH ;TL1 FEH, BYTE THAP

MOV TH1, #6FH ;TH1 = 6FH, BYTE CARO
SETB TR1 ;KHOI DONG TIMER 1
BACK3: JNB TF1l,BACK3 ;KIEM TRA CO BO DINH THOI
CLR TR1 ; TAT TIMER 1
CLR TF1 ;XOA CO TIMER 1
DJNZ R3,AGAIN3 ;NEU R3 KHAC O THI NAP
LAI
RET
END
Tur chuong trinh trén ta thiy:

— S6 nhip dém trong khoang thoi gian l1a: 65536 — 28670
(6FFEH) = 36866

— Thoi gian tré trong AGAIN1, AGAIN2, AGAIN3: 36866x1,
085 =39999610us ~ 0,04s

— Thoi gian trong DELAY9s: 225x0,04 = 9s

— Thoi gian trong DELAY6s: 150x0,04 = 6s

— Thoi gian trong DELAY 1s: 25x0,04 = 1s

Ciing van chuong trinh trén ta c6 thé viét chuong trinh con
DELAY bing cac bd timer khic nhau & cac ché do 1 hodc 2 khac
nhau. Thoi gian tré hoan toan c6 thé dit theo y muén.

3.4.6. LAP TRINH TRUYEN THONG NOI TIEP CHO 8051

3.4.6.1. Co sé truyén thong ndi tiép

Khi cac thiét bi nam gin nhau trong hé thdng vi xir ly, viéc

truyén thong c6 thé thuc hién thong qua Bus song song m& rong hoic

qua cac mach phdi ghép song song, trong d6 cac byte hoic tir duoc
chuyén tir by phan nay sang bd phin khac trén mét tap duong din
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bing mach in hodc ddy cap song song. Uu diém cia phuong phap
truyén tin song song la c6 thé truyén dugc mot khéi lugng 16m tin tirc
trong thoi gian ngin, nén téc d6 truyén rat nhanh, tuy nhién ciing c6
nhuoc diém 1a tdn dy din, hé thong cong kénh, va néu truyén xa sé
gay méo tin hi¢u.

Trong trudmg hop phai truyén thong tin giita cac thiét bi & xa
nhau, ta khéng thé dung cach truyén nhu trén ma phai ding cach khac
dé tiét kiém dugc ddy, vira khong 1am méo tin hiéu khi truyén. Tir yéu
ciu d6 ra doi phuong phap truyén thong tin ndi tiép: & dau phat dir liéu
duéi dang song song dau tién duoc chuyén thanh dang nbi tiép, tin
hiéu néi tiép sau do dugc truyén di lién tiép timg bit trén mot duong
day (vi du nhu duomg day dién thoai). O dau thu tin hiéu ndi tiép sé
duoc bién ddi nguoc lai dé tai tao tin hiéu dang song song thich hop
cho viéc xir 1y tiép theo.

Trong thuc té c6 hai phuong phap truyén thong tin kiéu ndi tiép:
Truyén ddng bd va truyén khong dong bd (di bd).

— Truyén ddng bd: Dix liéu dugc truyén theo timg mang (céc ky tu)
véi mot tde do xac dinh. Mang ky tu trude khi duge truyén di s& duoc
gin thém & ddu mang va cubi mang cac byte (hoic mot nhém bit) danh
dAu dac biét goi 1a ky tu dong bd (SYNC). Nhor nhimg ky tu SYNC nay
ma thiét bi thu c6 thé tai tao duoc thong tin tir chudi bit truyén.

SYNCI1| SYNC2 Kyur | Ky
keét thic [kiém tra

3
[N S

Hinh 3.14. Khuén dang truyén tin néi tiép dong bd

— Truyén tin khong ddng bd (truyén tin di bd): Dir liéu dugc
truyén di theo timg ky tu. Ky tu dugc truyén di bao gid ciing bat dau
bing bit Start (luén ¢ mirc thap) va mét hoac hai bit Stop & cudi dé
bao két thuc. Tuy theo hé théng truyén tin, bén canh cac bit ma dir liéu
con c6 thé tuy chon co hay khong mét bit Parity dé kiém tra 15i khi
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truyén. Phuong phép truyén nay tuy don gian nhung c6 hiéu suét
khong cao.

- Chiéu cta dong dir liéu
Lu6n & mic thdp Lu6n & mifc cao

| |

Stat DO DI D2 D3 D4 D5 D6 Parity Stop Stop

Hinh 3.15. Khudn dang truyén tin néi tiép di bd

Téc do truyén tin ndi tiép duge do bing bit/s. Ngoai ra ngudi ta
ciing hay dung don vi Baud. Céc gia tri toc do truyén thuong gap trong
thue té 1a 110, 150, 300, 600, 1200, 2400, 4800, 9600, 19200 baud.

Pé tao diéu kién d& dang cho viéc phdi ghép duomg truyén nbi
tiép nguoi ta thuong sir dung cac vi mach chuyén dung phuc vu cho
viéc truyén dir liéu ndi tiép, nhimg IC nay dung lam cac bd thu phat di
b tdng hop UART va cac bd thu phat dong — di bd tong hop USART.
Bo vi diéu khién 8051 dwoc x4y dung sin mdt bd UART va thuc hién
truyén thong ndi tiép thong qua 2 chan trén céng P3 d6 la RxD (P3.0),
TxD (P3.1).

3.4.6.2. Chuin RS232

Pé cho phép tuong thich giita cac thiét bi truyén thong dir lidu
duoc san xuat bdi cac hiang khac nhau thi mét chuin giao dién dugc
goi 1a RS232 di duoc thiét lap. Chuan nay duoc sir dung trong may
tinh PC va hang loat cac thiét bi khac nhau. Tuy nhién, vi né dugc
thiét 1ap trude ho logic TTL rat lau, do vay dién ap dau vao va dau ra
cua né khong tuong thich vdi mic TTL. Trong RS232 thi mirc 1 dugc
biéu dién bai —3v dén -25v trong khi d6 mirc 0 thi img véi dién ap
+3v dén +25v lam cho dién ap —3v dén +3v la khéng xac dinh. Vi ly
do nay dé két ndi mot RS232 bit ky dén mot hé vi diéu khién ta phai
sir dung cac bd bién ddi dién ap nhu MAX232 dé chuyén ddi cac mirc
logic TTL vé mic dién ap RS232 va ngugc lai. Céc chip IC MAX232
190



nhin chung dugc coi nhu céc by diéu khién duong truyén. Két ndi
RS232 dén MAX232 dugc trinh bay ngay & phan sau.

So dd chan cua cap RS232 va céc tén goi cua chung thudong dugc
goi 12 d4u néi DB — 25. Trong ky hiéu thi dau néi cim vao (dau duc)
goi 1a DB — 25p va dau ndi cai dugc goi 1a DB — 25s (hinh 3.16).

13

14 25

Hinh 3.16. Diu néi DB - 25 cia RS232

Vi khong phai tit ca moi chan déu dugc sir dung trong cap cua
may tinh PC, nén IBM dua ra phién ban cua chuin vao/ra ndi tiép chi
stir dung 9 chén goi la DB - 9 nhu sau:

Hinh 3.17. Dau ndi DB - 9 va cip RS232
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Bing 3.10

Mo ta M6 ta chan DB -9
1 Data carrier detect (DCD) Tach tin hiéu mang dir li¢u
2 Received data (RxD) Dir liéu dugc nhan
3 Transmitted data (TxD) Dir liéu dugc giri
4 Data terminal ready (DTR) Diu dir liéu sin sang
5 Signal ground (GND) Pit cia tin hiéu
6 Data set ready (DSR) Dir liéu sin sang
7 Request to send (RTS) Yéu cau giri
8 Clear to send (CTS) Xoa dé giri
9 Ring indicator (RL) Bao chudng

3.4.6.3. Ghép noi 8051 véi RS232

Bo diéu khién MAX232 c6 hai bd diéu khién thuomg dé nhén va
truyén dir liéu. Trong nhiéu tmg dung thi chi c6 mét cap dugc dung.
Vi du: T1 va R1 duoc dung véi nhau dbi véi TxD va RxD cua 8051,
con cdp R2 va T2 thi chua dung dén. Pé y ring trong MAX232 bd
diéu khién T1 c6 gan Tlin va Tlout trén céc chan sé 11 va 14 tuong
Umg. Chan Tlin 1a & phia TTL va dugc ndi t6i chan TxD cua bd vi
diéu khién, con Tlout la & phia RS232 duoc nbi t6i chan RxD cua dau
ndi DB cia RS232. Bj diéu khién duong R1 ciing c6 gan Rlin va
Rlout trén céc chan s6 13 va 12 tuong timg. Chan Rlin (chan s 13) la
& phia RS232 dugc nbi t6i chan TxD cua diu nbéi DB cua RS232 va
chan Rlout (chan s 12) 1a & phia TTL ma né dugc ndi t6i chan RxD
cua bd vi diéu khién.
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Ve I'—_]
* c3
C1 £ 16 > T - 8051
c2 A 6 _ia 11 1 M2 4, 5
- - = TxDj =
11— ——o—21 14 1012 33
Rioyr Ry
12 ———o————13
9 RZOUYx RZIIN 8
TTL side 15':[' RS232 side
Hinh 3.18

Pé tiét kiém khong gian trén bang mach, nhiéu nha thiét ké sir
dung chip MAX233 tir hing Maxim. B§ diéu khién MAX233 thuc
hién cung nhimg cong viéc nhu MAX232 lai khong cin dén céac tu
dién. Tuy nhién, chip MAX233 lai dit hon rét nhiéu so véi MAX232,
khong c6 so d6 chan giéng nhau (khong tuong thich). Ching ta khong
thé 14y mot chip MAX232 ra khoéi mot bang mach va thay vao do

RS233.

Vccl
13 11
16 Max23
[17] 10 ] Tx 11
2 T1L:>c T1- 5 10 3 4 3
3| R1- RI- | RxD U
- T2- ~
1 T2 2 18
R2- R2-
20 o}— 19
TTL side 6 l:é 9 Rs233 side

Hinh 3.19. So d6 ghép néi vi didu khién 8051 chip MAX 232

va 6 cim DB-9
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o—2{pooano  P20ms 240
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D'—e' P14 P34/T0 O c2 IF 2] Ci+
o—= P15 P3.SI1 g2 4] - CONNECTOR DB9
o—rie  eewr oo —k C2+
o—H P17 P3.7RD [ c2-

19 30 c3 Ve 8
D—gp X1 _ALE¢ SO V- o
o—px2 PSEN =0 MAXEES
D'_a;— EA + C4 °
O—— RST :[:.

8051 "0 "0

Hinh 3.20. So @b ghép néi vi diéu khién 8051 chip MAX 232
va 6 cim DB-9
3.4.6.4. Lap trinh truyén thong néi tiép 8051

< Dit toc dj truyén

Pé thuc hién truyén dir liéu khong cé 13i gitta may tinh PC va
8051 thi tc d baud cua 8051 phai phu hop véi téc d6 baud cua cong
COM may tinh PC.

Téc d baud cua may tinh PC c6 thé 1a: 100, 150, 300, 600, 1200,
2400, 4800, 9600, 19200.

Téc d6 truyén cua 8051 c6 thé lap trinh duoc nhé bd dinh thoi
Timer 1. Mach dién UART truyén thong ndi tiép cia 8051 ldy tin sb
dong hd cua 8051 chia cho 32; sau d6 méi dung bd dinh thai Timer 1
dé tao ra téc do baud. Mudn Timer 1 lam viéc dat téc dd baud thi n6
phai duoc 1ap trinh vé ché do 2 1a ché do 8 bit tw dong nap lai. Pé c6
dugc tdc d6 baud twong thich voi PC ta phai nap THI theo cac gia tri
cho trong bang 3.11:
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Bang 3.11

Toc d§ baud TH1 (thip phén) TH1 (so Hex)
9600 -3 FD
4800 -6 FA
2400 12 F4
1200 -24 E8

Vi du: Xéc dinh gia tri cin nap vao TH1 dé c6 téc do baud la
9600, 2400, 1200. Néu biét tin s6 cua XTAL 1a 11,0592MHz.

Véi tan sé XTAL = 11,0592MHz = 11059,2KHz thi tan sé dong
hd cua 8051 1a 11059,2/12 = 921,6KHz, ldy 921,6KHz/32 = 28,8KHz
= 28800Hz 1a tin s UART cép tdi bd dinh thoi Timer 1 dé thiét lap
toc do.

Viéc chia 1/12 tan sb thach anh cho 32 1a gi4 tri mic dinh khi
kich hoat chan RESET cua 8051.

Nhu vay:

28000/3 =9600 Trong d6 —3 = FD dugc nap vao TH1

28000/12 = 2400 Trong d6 —12 = F4 dugc nap vao THI1

28000/24 = 1200 Trong d6 —24 = E8 dugc nap vao TH1

XTAL 232 28800H

B6 dao dong +12 9216kH UART

Y

Cic thanh ghi phuc vu cho truyén thdng néi tiép

Thanh ghi SBUF

SBUF la thanh ghi 8 bit dugc dung cho truyén thong nbi tiép cua
8051. DBé byte dir liéu dugc truyén qua dudong TxD thi cin dat dit liéu
trong thanh ghi SBUF va byte d6 s& dugc dinh khung véi bit start va
stop. Nguoc lai, SBUF s& luu mét byte dit lidu khi né duge truyén qua
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duong RxD (truée d6 8051 mé khung, tirc 1a loai trir céc bit start va

stop dé lay ra mét byte dir liéu nhan dugc va dit vao thanh ghi SBUF).

Thanh ghi SCON: Py 1a thanh ghi dugc ding cho mét sé cong

viéc trong d6 co 1ap trinh bit khai dong start, bit dimg stop va céc bit
dir liéu khi dinh khung dir liéu.

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

SMO SM1 SM2 REN TBS8 RB8 TI RI

— SMO, SM1: Xéc dinh ché d6 khung dir liéu bang cach xac dinh

s6 bit cia mot ky tur va céc bit start, stop.
Bang 3.12

SMO | sM1 Ché dp
0 | Ché do ndi tiép 0
1 | Ché d6 néi tiép 1, 8 bit dir liéu, start
0 | Ché db néi tiép 2
1 | Ché d6 ndi tiép 3

— e OO

Trong cac ché d6 trén ta chi quan tim dén ché d6 néi tiép 1. O
ché d nay méi ky tu gdm 10 bit dugc truyén, trong dé bit diu tién 1a
start, sau d6 1a 8 bit dit liéu va cudi cung 14 bit stop.
— SM2: Dung trong hé da xir ly cia 8051. Néu khong sir dung
8051 trong cac hé da xir ly thi dit SM2 = 0.

— REN: Cho phép thu (Receiver Enable). Khi & mirc cao n6
cho phép 8051 thu dir liéu trén chan RxD. Nhu viy, mudn
8051 vira phat vira thu dir liéu thi REN céan dat 1én 1. Néu
REN = 0 thi bd thu bi khoa. Cé thé dung lénh “SETB
SCON.4” va “CLR SCON.4” dé dat REN = 1 hoic bing 0.

— TB8 (Tranfer Bit 8): Pugc dung cho ché dd ni tiép 2 va 3.
Néu & ché d6 1 thi dat TB8 = 0.
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RBS (Receiver Bit 8): O ché d5 1 bit nay nhin mét ban sao
cua bit stop khi mgt dir li¢u 8 bit dugc nhan. Bit nay ciing
hiém khi dugc sir dung, vi vay dat né bﬁng 0 vi khong sur
dung ché d6 ndi tiép 2va3.

TI (Transmit Interrupt) va RI (Receiver Interrupt): Khi két
thic phat mot ky tr 8 bit thi co TI bat 1én dé bao két thic
truyén va sin sang phat byte tiép theo. Bit TI dugc bat khi
bit dau bit Stop.

Khi 8051 nhan duoc dir liéu ndi tiép qua RxD thi tién hanh tach
bit start va stop dé 1iy ra 8 bit dir liéu dat vao thanh ghi SBUF. Sau khi
qué trinh nay két thic co RI bat Ién dé bao b vi diéu khién da nhan
xong mot byte va can dugc cit di néu khong s& bi mit. Co RI dugc bat
khi dang tach bit stop.

0,
0.0

Lap trinh truyén dir liéu noi tiép

Trinh tu cac budc khi 14p trinh 8051 truyén cac byte ky tu ndi
tiép nhu sau:

B1: Nap gia tri 20H vao thanh ghi TMOD bdo sir dung Timer 1
& ché d6 2 dé thiét 1ap ché d¢ baud.

B2: Nap gia tri cho trong bang 3.11 véo thanh ghi TH1 dé thiét lap
ché do baud truyen dir liéu noi tiép (néu XTAL = 11,0592MHz).
B3: Nap gia tri 50H vao thanh ghi SCON dé bao ché do ndi
tiép 1 dé dinh khung 8 bit dir liéu, 1 bit start, 1 bit stop.

B4: Bat TR1 = 1 khai dong Timer 1.

B5: Xoa bit TI bing lénh “CLR TI”.

B6: Ghi byte ky tu cin truyén vao SBUF.

B7: Kiém tra c& TI bing 1énh “JNB TI, xx” dé bao hoan tit
viéc truyén ky tu.
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— BS8: Trd vé bude 5 dé truyén ky tu tiép theo.
Vi du: Viét chuong trinh truyén néi tiép lién tuc chit “HELLO”
véi tbe @b truyén 9600 baud.

MOV TMOD, #20H ;Timer 1 che do 2
MOV TH1, #-3 ;toc do 9600 baud

MOV SCON, #50H ;truyen 8 bit du

;lieu, 1 bit stop va cho phep thu

SETB TR1 ;khoi dong Timer 1
AGAIN: MOV A, #"H" ;truyen ky tu “H”

ACALL TRUYEN
MOV A, #"E" ;truyen ky tu “E”
ACALL TRUYEN
MOV A, #"L" ;truyen ky tu “L”
ACALL TRUYEN
MOV A, #"L" ;truyen ky tu “L”
ACALL TRUYEN
MOV A, #"O" ;truyen ky tu “0”
ACALL TRUYEN

SJMP AGAIN ;lap lai
P chuong trinh con truyen du lieu noi tiep
TRUYEN: MOV SBUF, A ;nap SBUF
HERE: JNB TI, HERE skiem tra co TI

CLR TI ;Xoa co

RET ;tro ve chuong

trinh chinh
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< Lp trinh nhin di li¢u néi tiép

Trinh tu cic buéc khi 14p trinh 8051 nhén céc byte ky tu ndi tiép

nhu sau: _

— BIl: Nap gia tri 20H vao thanh ghi TMOD béo sir dung Timer 1
& ché d¢ 2 de thiét 1ap ché d¢ baud.

— B2: Nap gi4 tri cho trong bang 3.11 vao thanh ghi TH1 dé
thiét 1ap ché do baud truyén dir liéu ndi tiép (néu XTAL =
11,0592MHz).

— B3: Nap gia tri S0H vao thanh ghi SCON dé bao ché do ni
tiép 1 dé dinh khung 8 bit dir liéu, 1 bit start, 1 bit stop.

— B4: Bat TR1 = 1 khaoi dong Timer 1.

— B5: Xoa bit RI bang 1énh “CLR RI”.

— B6: Bit c& RI duoc hién thi bang l1énh “JNB RI, xx” dé xem
toan b ky tu da dugc nhan chua.

— B7: Khi RI dugc thiét 13p thi trong SBUF da c6 mot 1 byte.
Céc ndi dung cua né dugc cat giir vao mdt noi an toan.

—  BS8: Trd vé budc 5 @ nhan ky tu tiép theo.

Vi du: Hay lap trinh cho 8051 nhan cac byte dir liéu nbi tiép va dat

ching vao cong P0. Toc d9 baud 1a 9600, 8 bit dir li¢u va 1 bit stop.

Giai:

MOV TMOD, #20H ;chon Timer 1 che do 2
MOV TH1, #-3 ;chon toc do 9600 baud
MOV SCON, #50H ;khung du lieu 8
sbit, 1 stop
SETB TR1 ;khoi dong Timer
HERE: JNB RI,HERE ;kiem tra RI
199



200

MOV A, SBUF

MOV PO, A

CLR RI
SJMP HERE
Vi du tong quat:

;luu ky tu vao thanh ghi A
;gui ra cong PO
;Xoa co RI

;tiep tuc nhan du lieu

Gia st cbng néi tiép cia 8051 dugc ndi vao cong COM cua may
tinh PC. 8051 c6 cdng P1 dugc ndi véi cac LED, P2 ndi véi cac cong
tic hanh trinh. Hay viét chuong trinh dé 8051.

a) Nhan bét ky dir liéu gi dugc PC giri dén va chuyén dén dén

LED dang dugc ndi t6i cac chan cua P1 (chay lién tuc véi toc

do 4800 baud).

b) Nhan dir liéu trén P2 va giri t6i may tinh PC (chay lién tuc
véi toe dd 4800 baud).

Giai:

To

COM
port

ORG OH

MOV P2, #OFFH

MOV TMOD, #20H
MOV TH1l, #OFAH
MOV SCON, #50H
SETB TR1

8051

RxD
P2 g SW

P1 LED

TxD

Hinh 3.21

;lay cong P2 lam cong vao
;chon Timer 1 che do 2

;chon toc do 4800 baud

;tao khung 8 bit dlieu,1l stop

;khoi dong Timer 1



LAP:MOV A, P2 ;doc du lieu tu cong P2

ACALL GUI ;truyen noi tiep

ACALL NHAN ;nhan du lieu noi tiep

MOV P1l, A ;hien thi ra den LED

SJMP LAP ;quay lai vong lap
jm—————— chuong trinh con truyen du lieu noi tiep
GUI: MOV SBUF, A ;truyen du lieu

HERE:JNB TI, HERE ;kiem tra TI

CLR TI ;xoa TI

RET ;ve chuong trinh chinh
i——mr=== chuong trinh con nhan du lieu noi tiep
NHAN:JNB RI, NHAN ;kiem tra RI

MOV A, SBUF ;luu ket qua vao thanh ghi A

CLR RI ;Xoa co RI

RET ;ve chuong trinh chinh

END

3.4.6.5. Nhan déi toc @9 baud trong 8051
C6 hai cach dé tiang toc d9 baud truyén dir liéu trong 8051.
—  Sir dung tan sb thach anh cao hon.
— Thay di mét bit trong thanh ghi diéu khién cong suit PCON
(Power Control) nhu chi ra duéi day.

D7 DO
[smob] - | - | - |GFo |GF1 [PD [ IDL |

Phuong 4n mét la khong thyc thi trong nhiéu truong hop vi tin
s6 thach anh cua hé théng la c¢o dinh. Quan trong hon 1a n6 khong kha
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thi, vi tan sb thach anh méi khéng tuong thich véi toc dd baud ciia cic
cdng COM néi tiép ciia IBM PC. Do vy, ta s& tip trung vao phuong
4n hai.

Khi 8051 dugc bat ngudn thi bit SMOD cua thanh ghi PCON &
murc thip 0. Chiing ta c6 thé dit n6 1én 1 bing phin mém va do véy
nhén d6i duoc tde dd baud. Thit ty cac 1énh dugce sir dung dé thiét lap
bit D7 cia PCON Ién cao nhu sau (thanh ghi PCON la thé danh dia chi
theo bit).

MOV A, PCON ;Pat ban sao cua PCON vao ACC

SETB ACC.7 ;Pat D7 cua ACC l1lén 1.
MOV PCON, A ;SMOD = 1
Bang 3.13. So sdnh toc dp baud khi SMOD thay doi
THI (thap phan) | THI (Hex) Toc 83 band
a an €XxX
i SMOD =0 SMOD =1
-3 FD 9600 19200
-6 FA 4800 9600
-12 F4 2400 4800
-24 E8 1200 2400

Vi du: gia sir tan s6 XTAL = 11.0592MHz cho chuong trinh du6i
day, hay phat biéu:

a) Chuong trinh nay lam gi?

b) Haiy tinh toan tin sé dugc Timerl sir dung dé dat téc do

baud?

¢) Hiy tim téc d6 baud truyén dir lidu.

MOV A, PCON ;sao noi dung thanh ghi PCON vao A

SETB ACC.7 ;dat D7 = 0

MOV PCON, A ;dat SMOD =1
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MOV TMOD, #20H ;chon Timer 1 che do 2
MOV TH1, #-3 ;chon toc do 19200
; (57600/3=19200) vi SMOD=1

MOV SCON, #50H ;che do truyen 1
SETB TR1 ;khoi dong Timerl
MOV A, #”B” ;truyen ky tu “B”
AGAIN:
CLR TI ; khang dinh TI = 0
MOV SBUF, A ;truyen di
HERE : JNB TI, HERE ;doi den khi TI bat len
SJMP AGAIN ;tiep tuc gui “B”
Loi giai:
a) Chuong trinh nay truyén lién tuc ma ASCII cua chir B (¢
dang nhi phan 1a 0100 0010).
b) Véi tin sb XTAL = 11.0592MHz va SMOD = 1 trong
chuong trinh trén ta c6:

11.0592MHz/12 = 921.6kHz 1a tin sb chu trinh may

921.6kHz/16 = 57.6kHz la tin sb duoc Timerl sir dung dé dat téc
d6 baud

¢) 57.6kHz/3 =19.200 la tbc d can tim.
3.4.7. LAP TRINH NGAT 8051
3.4.7.1. Tong quan
Mot bd vi didu khién co thé phuc vu mét sé thiét bi, mdi khi co
mdt thiét bi can dugc phuc vu thi thiét bi bdo cho bd vi didu khién
bing cach giri mdt tin hiéu ngit. Khi nhan duge tin hidu nay thi bg vi
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diéu khién s& ngimg moi cong viéc dang thuc hién dé chuyén sang
phuc vu thiét bi. Chuong trinh di ciing véi ngét dugc goi la trinh phyc
vu ngét ISR (Interrupt Service Routinei) hay con goi 12 bd quan ngit
(Interrupt handler). Trinh phuc vu ngét cia mdi ngit c6 mdt vi tri ¢d
dinh trong bd nho dé giir dia chi ISR. Tap hop cac 6 nhé luu giir dia
chi cua tét ca cac ISR duoc goi la bang vecto ngit (bang 3.14).

Tir bang 3.14 ta thiy: Chi c6 3 byte khong gian bd nhdé ROM
duoc gianh cho RESET. D6 la dia chi 0, 1 va 2. Dia chi 3 thudc vé
ngét phin cimg ngoai - ngit 0. Vi ly do d6, trong chuong trinh can dat
lénh LIMP lam 1énh dau tién dé hudng bd vi xir ly ra ngoai bang
vector ngit.

ORG 0 ;dia chi bat dau khi khoi dong
LJMP MAIN ;bo qua bang vector ngat
;-—- Bat dau chuong trinh chinh
ORG 30H
MAIN:
END

Bang 3.14. Bing vecto ngit ciia 8051

Ngit Dia chi ROM (Hexa) Chan
RESET 0000 9
Ngit phan cimg ngoai (INT0) 0003 12 (P3.2)
Ngit bo Timer 0 (TF0) 000B
Ngit phan cimg ngoai 1 (INT1) 0013 13 (P3.3)
Ngit b Timer 1 (TF1) 001B
Ngat COM néi tiép (RI va TT) 0023
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3.4.7.2. Trinh ty thyc hi¢n ngit

Khi mdt ngit dugc kich hoat trinh tu thuc hién cta bd vi diéu
khién nhu sau:

I

Két thic 1énh hién tai va luu dia chi cua 1énh ké tiép (PC)
vao ngan xép.

Luu lai trang thai hién hanh cia tat ca cac ngét vao bén trong
(nghia 1a khong Iwu vao ngin xép).

Nhay dén mét vi tri ¢b dinh trong bd nhé duoc goi 1a bang
vecto ngit, noi luu giir dia chi cua trinh phuc vu ngit.

Nhan dia chi ISR tir bang vecto ngit roi nhay t6i dia chi do
va bit dau thuc hién trinh phuc vu ngét cho dén khi géap lénh
RETI (trd vé tir ngit).

Két thuc trinh phuc vu ngit, bd vi diéu khién gap 1énh RETI
va trg vé noi n6 da bi ngit. Trude hét, hai byte cia dinh ngan
xép dugc nap vao bo dém PC, tiép theo, bd vi diéu khién bt
dau thuc hién lénh tai dia chi do.

3.4.7.3. Sau ngit ciia 8051 (bing 3.14)

Thuc té 8051 chi c6 5 ngit danh cho ngudi dung, song nhiéu tai
liéu k§ thuit ctia cac nha san xuat van néi ring c6 6 ngit vi ho tinh ca
Iénh RESET. B tri 6 ngit ciia 8051 nhu sau:

— RESET: Khi chian RESET duoc kich hoat thi 8051 nhay vé

dia chi 0000. Pay la dia chi bat lai ngudn.

Hai ngit danh cho b dinh thoi Timer 0 va Timer 1. Dia chi
& bang vecto ngit cua hai ngit nay tuong img véi Timer 0 va
Timer 1 la 000BH va 001BH.

Hai ngit phan cimg danh cho cac thiét bi bén ngoai ndi téi
chan 12 (P3.2) va 13 (P3.3) cua cong P3 1a INTO va INTI
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twong Umg. Vi tri nhé trong bang vecto ngit nay 1a 0003H va
0013H.

— Truyén thong nbi tiép c6 mdt ngit cho ca thu l4n phét. Dja
chi cuia ngit nay trong bang vecto ngit 1a 0023H.

3.4.7.4. Cho phép ngit va cAm ngit

Khi RESET tit ca moi ngit déu bi cidm (bi che), c6 nghia la
khong c6 ngit nao dugc bd vi diéu khién dap img néu ching duoc kich
hoat. Cac ngit phai dwoc cho phép bing phim mém dé bd vi diéu
khién c6 thé dap tmg dugc. Cé mot thanh ghi duge goi 1a thanh ghi
cho phép ngit IE (Interrupt Enable) chiu trach nhiém vé viéc cho phép
(khdng che) hodc cdm (che) cac qgét. IE 1a mdt thanh ghi c6 thé dinh
dia chi bit.

IE7 | IE6 IE.S IE4 | IE3 IE.2 IE.1 IE.0
EA ET2 ES ET1 EX1 ETO EXO0
EA IE7 Néu EA = 0 thi khong ngét nao dwuoc bao nhan.

Néu EA = 1 thi timg ngudn ngit s& dugc md
hodc cim b:"mg cach bat hoac xoa bit tuong

ung.
-- IE.6 Du phong cho tuong lai.
ET2 IES Cho phép hoic cAm ngit tran hoac thu cua
Timer 2 (AT89C52).
ES 1IE4 Cho phép hoic cim ngit tran cong nbi tiép.
ET1 IE3 Cho phép hodc cAm ngit tran cua Timer 1.
EX1 IE.2 Cho phép hoic cim ngit ngoai 1.
ETO IE.1 Cho phép hoic cim ngit tran cua Timer 0.
EX0 IE.O Cho phép hodc cim ngit ngoai 0.
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Vi du: Hay viét 1énh thyc hién nhiém vu sau

— Cho phép ngét nbi tiép, ngit Timer 1 va ngit phan cimg ngoai
0 (EXO0).

— C4m ngit Timer 0 .

— CAm tht ca moi ngét chi bing mdt 1énh duy nhét.

Giai:

MOV IE, #10010011B ;cho phep ngat noi tiep,

;Timer 0 va cho phep ngat phan cung ngoai

CLR IE.l;xo0a (che) ngat Timer O

CLR IE.7;Cam tat ca moi ngat.

3.4.7.5. Lap trinh ngit bd dinh thoi 8051

Néu bit ngit by dinh thoi & thanh ghi IE dugc phép thi mdi khi
bo dinh thoi nay quay vé 0, co TF dugc bat 1én va bg vi diéu khién
ngung moi viéc dang thuc hién va nhay téi bang vecto ngat dé phuc vu
ISR. Bing cach d6 bd vi diéu khién c6 thé lam nhimg cong viéc khéac
nhau cho dén khi nao dugc thong béo ring bd dinh thoi di quay vé 0
(hinh 3.22).

TFO Vecto ngit TimerQ TF Vecto ngét Timerl
[1]— [ oooBH [1] =/ | ooiBH
Nhay dén Nhay dén

Hinh 3.22. Cic ngit by dinh thoi Timer 0 va Timer 1

Vi du: Viét chuong trinh nhén lién tuc dir lidu 8 bit & cdng PO va
giri dén cong P1. Trong thoi gian nay cin tao ra trén chan P2.1 mot
song vudng tan s6 SOHz. Sir dung by Timer 0 dé tao song vudng, tan
s6 thach anh cua 8051 XTAL = 11, 0592MHz.
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Gidi:
Gia sir ta sir dung Timer 0 ché d¢ 1, truée hét cin tinh gié tri cdn
nap cho thanh ghi THO va TLO.
— Chuky song vuéng: T = 1/f=1/50 = 0, 02s = 20ms
—  Thoi gian nira chu ky phén cao: 0.5T =0, 5.20 = 10ms = 10000us
— S nhip déng hé: n=10000/1, 085 = 9216
—  Gia tri cAn nap vao THO va TLO la: 65536 — 9216 = 56320 =
DCOOH.

Chwong trinh dugc viét nhu sau:

ORG 00O0OH
LJMP MAIN ;bo qua bang vec to ngat
;——— Trinh ISR cho Timer0 de tao xung vuong

ORG 00OBH ;dia chi ngat Timer O
LIJMPISR_TO ;nhay den ISR
;-—- Chuong trinh chinh

ORG 0030H ;dia chi chuong trinh chinh

MAIN: MOV TMOD, #01H;chon Timer O che do 1
MOV PO, #O0FFH;chon PO lam cong vao
MOV TLO, #OOH ;dat TLO=00H
MOV THO, #ODCH ;dat THO=DCH
MOV IE, #82H;cho phep ngat Timer 0
SETB TRO ;khoi dong Timer O
BACK: MOV A, PO ;doc cong PO
MOV P1, A ;chuyen ra cong Pl
SJMP BACK ;tiep tuc doc
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;=—Trinh ISR cua Timer 0 che do 1 phai duoc nap lai

ISR_TO: CPL P2.1
MOV TLO, #OOH ;nap lai TLO
MOV THO, #ODCH ;nap lai THO
RETI ;ve chuong trinh chinh
END

3.4.7.6. Lap trinh ngit phin cimg ngoai

B6 vi diéu khién 8051 c6 hai ngit phin cimg bén ngoai 1a chan
12 (P3.2) va chén 13 (P3.3) dung cho ngét INTO va INT1 dia chi trong
bang vecto ngit 1a 0003H va 0013H. Khi kich hoat nhimg chan nay thi
vi diéu khién 8051 ngimg ngay moi cong viéc dang thuc hién va nhay
dén bang vecto ngit dé chay trinh phuc vu ngit (hinh 3.23).

Kich hoat mirc
INTO 0
(Pin3.2) —————oIT0 0003
1 A IE0
& (TCON.1)

Kich hoat swon

Kich hoat mirc Dc
INT1 0
(Pin3.3) —@ IT 0013
1 A =]
| f—{acona
Kich hoat swén )

Hinh 3.23. Kich hoat INTO va INT1

C6 hai cach kich hoat ngit phin cung ngoai, d6 la theo muc va
theo suon.
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< Ngit kich phat mirc

O ché db ngét theo mirc, cidc chan INTO va INT1 binh thudng &
mirc cao. Néu c6 tin hiéu mirc thip (khoang 4 chu ky may) cap t6i thi
tin hiéu nay kich hoat ngét. Truéc khi thuc hién 1énh cudi cung cua
trinh phuc vu ngét RETI, thi mirc thap tai chan INT phai chuyén sang
cao, néu khong sé& tao ra mot ngét mai va nhay dén bang vecto ngit dé
thuc hién ISR

Vi du: Gia sit INT1 dugc ndi téi mot cong tic hanh trinh, binh
thuomg & muc cao (ndi vai tiép diém thuong dong). Mbi khi chan nay
xudng mirc thip thi bat dén LED. Pén LED dugc ndi téi chan P1.2 va
binh thuong & ché do tat. Néu dén LED dugc bét sang thi phai sang
trong vai gidy. Khi cong tic duoc chuyén xudng thip, dén LED phai
sang lién tuc.

vee 8051
P1.2 Eg)
_L INTI
Hinh 3.24
Giai:
ORG 0000H
LJIMP MAIN ;bo qua bang vecto ngat
;——- chuong trinh con xu ly ngat
ORG 0013H strinh ISR cho INT1
LJMP ISR_INT1 ;den trinh phuc vu ngat
;——- chuong trinh chinh
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ORG 30H

MAIN: MOV IE, #84H;cho phep ngat ngoai INTI1
HERE: SJMP HERE;doi cho den khi duoc ngat
ISR_INT1:
SETB P1.2 ;bat den LED
MOV R3, #O0FFH
BACK: DJNZ R3, BACK;giu den LED sang mot luc
CLR P1.2 ;tat den LED
RETI ;ve chuong trinh chinh
END

Chung ta ciing can chu y rang khi bat lai ngudn (RESET) thi ca
hai chan INTO va INT1 déu & miic cao.

1. chu ky may
1.085us
i H l 4 chu ky may (4MC) Dén chan INTO
hodic INT1

4 x 1.085us

Hinh 3.25. Théi gian ti thiéu cia ngit kich phit mirc véi
XTAL = 11, 0592MHz

< Ngit kich phat swon

Nhu da néi & trén khi RESET thi 8051 dat ngit INTO va INT1 &
ché do kich phat mirc thip. Dé ddi cac ngit thanh kich phat suom thi
can phai viét chuong trinh ghi 1 t6i IT1 hoic ITO cua thanh ghi TCON
(hinh 3.26). Khi d6 néu cé mét tin hiéu chuyén tir cao xudng thip cip
cho chan P3.2 hodc P3.3 thi bd vi diéu khién s& bi ngit va budc nhay
dén bang vecto ngit tai dia chi 0003H hozc 0013H dé thuc hién trinh
phuc vu ngit. Tuy nhién, phai gia thiét ring bit ngit tuong {mg trén
thanh ghi IE da duoc dit.
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D7 DO
TF1| TR1 | TFO | TRO | IEl IT1 IE0 [ITO

Hinh 3.26. Thanh ghi TCON (Timer/Counter)

TF1 TCON.7 Co tran cua Timer 1.

TR1 TCON.6 Bit diéu khién hoat dong ctia Timer 1.

TFO TCON.5 Tuong tu TF1 nhung la cho Timer 0.

TRO TCON.4 Tuong tu TR1 nhung la cho Timer 0.

[El TCON.3 Co& ngit ngoai 1 kich phat suom, dugc CPU
thiét 1ap khi phat hién c6 suon xudng ngit
ngoai va dugc CPU xoa khi ngit dugc xir ly.
C& nay chi chét ngit kich phat suon nhung
khong chét ngit kich phat mirc thap.

ITI TCON.2 Bit diéu khién ngit 1 duoc thiét lap va xoa bai
phin mém dé xac dinh kiéu ngit ngoai kich
phat suom xubng hay muc thap.

IE0 TCON.l1 Tuwong tu IE]1 nhung la cho ngit ngoai 0.

ITO TCON.0 Tuwong tu IT1 nhung la cho ngit ngoai 0.

Chung ta phai chi y mét diém nita ring: ddi véi ngat kich phat
suon, ngudn ngit ngoai phai dugce giir & mirc cao tbi thiéu méot chu ky
may, va sau d6 duy tri & muc thip ciing téi thiéu mot chu ky may dé
dam bao bd vi diéu khién nhan biét duoc qua trinh chuyén suon Xung
tir cao xudng thip. Hinh 3.27 biéu dién thdi gian xung t5i thidu dé phat
hién ra ngit phat suon véi tn sé XTAL = 11,0592MHz.

MC 1.085us

A
A 4

1.085us

A
A 4

iMC

Hinh 3.27. Thoi gian toi thiéu phat hién ngit kich phat swom
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Vi du: Gia thiét chan P3.3 (INT1) dugc nbi véi mdt may tao
xung. Hiy viét chuong trinh trong d6 sudn xudng cia xung s& chuyén
chan P1.3 1én cao, chin nay dugc ndi téi LED bao.

Giai:
ORG 0000H
LJMP MAIN ;bo qua bang vecto ngat
;-——- chuong trinh ngat
ORG 0013H ;trinh ISR cho INT1
SETB P1.3 ;bat den LED
MOV R3, #OFFH
BACK: DJINZ R3, BACK;giu den LED sang mot luc
CLR P1.3 ;tat den LED
RETI ;ve chuong trinh chinh
;—=—- chuong trinh chinh
ORG 30H
MAIN: SETB TCON. 2 ;ngat kich phat suon
MOV IE, #84H;cho phep ngat ngoai INT1
HERE: SJMP HERE ;doi cho den khi duoc ngat
END

3.4.7.7. Lap trinh ngit truyén thong néi tiép cho 8051

O 8051 chi c6 mot ngit danh riéng cho truyén thong ndi tiép.
Ngit nay dugc dung cho ca phat va thu dir liéu. Néu bit ngit trong
thanh ghi IE (IE.4) dugc thiét 1ap, khi RI (TI) bat 1én thi 8051 nhan
duoc ngit va nhay dén dia chi trinh phuc vu ngét danh cho truyén
thong ndi tiép 0023H trong bang vecto ngit va thuc hién né. Luc d6 ta
can kiém tra xem c& nao gy ngit dé dap img cho phu hop.
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I D 0023H

RI

Hinh 3.28. Ngit truyén thong néi tiép dwgc kich hoat béi cic c& TI va RI

Chung ta ciing can lwu y ring truéc 1énh tro vé chuong trinh
chinh RETI cua ISR la cac 1énh x04a c& RI va TI. Viéc xoa co 1a khong
thé thidu, vi ngit dung dé 8051 thu va phat khong biét dugc ngudn gy
ra ngit. Vi vdy, trinh phuc vu ngit phai xo4 cic c& nay dé cho phép
ngét tiép theo dugc dap (g sau khi két thuc ngit.

Vi du: Hay viét chuong trinh sir dung cac ngit thuc hién cac cong
viéc sau:

a) Doc dir liéu tir cong P1 va truyén ndi tiép véi téc do truyén

4800 baud va sao dir liéu cong P1 vao cdng P2.
b) Thu dir liéu ndi tiép va giri dén cong PO.
¢) Sirdung Timer 0 tao séng vudng tan sé6 SOKHz trén P3.1.

Gia thiét tin s XTAL = 11,0592MHz

Giai:

ORG 0

LJMP MAIN ;bo qua bang vecto ngat

ORG 000BH ; ISR tao xung vuong
CPL PO.1
RETI
ORG 23H ;dia chi cho ngat truyen nt
SJMP SERIAL

;——- chuong trinh chinh
ORG 30H

MAIN: MOVP1l, #O0FFH;chon cong Pl lam cong vao
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MOV TMOD, #22H ;chon Timer 0 va
;Timer 1 che do 2

MoV TH1, #OFAH ;chon toc do baud 4800
MOV SCON, #50H
MOV THO, #92
MOV IE, #10010010B
SETB TR1
SETB TRO

BACK: MOV A, P1
MOV SBUF, A
MOV P2, A
SJMP BACK
ORG 100H

SERIAL: JB TI, TRANS
MOV A, SBUF
MOV PO, A
CLR RI
RETI

TRANS : CLR TI
RETI
END

Vi du tong qudt:

Cho hé théng may tron son nhu hinh 3.29:
- Bom 1, bom 2 12 hai ddng co bom hai loai son khac mau cin
' phai tron.
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— CTI1, CT2 14 hai sensor bdo mitc cao va mirc thap. Hai sensor
ndy tic dong nguoc nhau. Khi CT1 déng thi CT2 mé va
nguoc lai.

— START, STOP la nit khéi dong va nit dimg hé théng.

— Dong co tron: Trdn hai loai son khac mau.

—  Van thdo va dong co thao dung dé thao hdn hop son sau khi
tron xong.

o,

< Yéu ciu cong ngh¢

—  Khi bat ngudn hé théng tu dong kiém tra lwong son trong
binh, néu con son (CT2 tac dong) thi tr dong xa son cii ra
ngoai cho dén hét.

— Néu son hét thi tu dong bom hai loai son nho Bom 1 va

Bom 2, khi son ddy (CT1 tac dong) thi ngimg Bom 1 va

Bom 2.

Bom Bom 2

L 10]

Hinh 3.29. So 46 may tron son
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—  Khdi dong dong co tron dé tron son trong 10s.

—  Sau khi tron 10s thi cit dong co tron, khoi dong van thao va
dong co thdo dé bom son vao cac hop bén ngoai.

—  Khi son dugc bom hét ra ngoai (CT2 lai tac dong) thi dong
van théo va déng co thao rdi lai khoi dong Bom 1 va Bom 2.

— Hé théng sé tu dimg lai sau 10 lan trén hodc khi 4n nut
STOP.

< Yéu cau:

— V& so db ghép ndi giita vi diéu khién 8051 véi hé théng, gan
cac dia chi dau vao, dia chi diu ra.

Ung dung céc ngit, cac bd Timer/Counter dé 1ap trinh diéu khién

hé théng trén. Tir yéu ciu cong nghé nhu trén ta xay dung dwoc lwu db

thuat toan nhur sau:

{P2.

7 XXXXXXXXXXXXXXXXXX XXX XXX XXX XX XXX XXX XXX XX XXX XXX
;CHUONG TRINH DIEU KHIEN MAY TRON SON

F XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX
;KET NOI CAC TIN HIEU RA: BOM 1, 2 (P1.0),
;DONG CO TRON (P1.2), VAN+DC THAO (Pl.3)

;KET NOI CAC TIN HIEU VAO: START (P2.0), CT1
1), CT2(P2.2), STOP (P3.2)

7 XXXX XX XX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XX XXX XXX

ORG 0000H
LJMP MAIN
ORG 0003H ;dia chi bang vecto ngat

;int0 (stop)
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NGUNG: MOV P1,#00H ;cat tat ca

;cac dong co dau ra

SJMP NGUNG

RETI

ORG 0030H ;dia chi chuong trinh chinh
MAIN: MOV RO, #10 ;dat so lan tron=10.

MOV IE, #10000001B; cho phep ngat int0

MOV P2, #0FFH;lay p2 lam cong vao

MOV P1, #O0O0H ;cat tat ca cac

;dong co dau ra

SETB P3.2 ;dat p3.2 la dau vao
;ngat int0 (stop)
HERE: JB P2.0, HERE;k.tra bam

;start chua?

JNB P2.2, XA ;kiem tra ct2=0?

;neu dung thi xa, sai thi bom

SJMP BOM ;nhay den bom
XA: SETB P1.2 ;MO van xa
JB P2.2, KTRA ;kiem tra ct2=1?

;neu dung thi k.tra bo dem=107?,

;neu sai thi tiep tuc xa

-SJMP XA
KTRA: DEC RO
CJINE RO, #0,BOM;da tron du 10 lan chua?
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SJMP NGUNG ;neu du thi dung h.thong

BOM: CLR P1.2 ;cat van xa
SETB P1.0 ; khoi dong dong co bom
JB P2.1, TRON;kiem tra xem ctl=1?

;neu dung thi tron,sai thi bom tiep

SJMP BOM ;tiep tuc bom

TRON: CLR P1.0 ;ngung bom
SETB P1.1 ; khoi dong dong co tron
ACALL DELAY ;tao thoi gian tre
CLR Pl.1 ;ngung tron
SJMP XA ;Xa son

DELAY: CLR TF1 ;Xoa co time 1
MOV TMOD, #10H;su dung timer 1, mode 1
MOV R3, #250 ;tao tre 10s

AGAIN: MOV TL1l, #OFEH
MOV TH1, #6FH
SETB TR1 ;khoi dong timer 1

BACK: JNB TF1l, BACK;k.tra co bo dinh thoi
CLR TR1 ;tat timer 1
CLR TF1 ;Xoa co timer 1
DJNZ R3, AGAIN;neu r3 # 0 thi lap lai
RET

END

219



KD Van
va DC thao

P
bu 10 l1an?
S

Cat Van+DC thio
KD PC bom son

Cat DC bom
KD DC trén

Tron 10s

Dimg hé th6ng

Hinh 3.30. Lwu dd thuit toan cho hé thong may trén som
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e Phéan bai tap

Bai 1. Thé nao 1a vi diéu khién? Giita vi xir Iy va vi diéu khién c6
diém giong va khac nhau co ban nao? Su ra doi cua vi diéu khién
nham sir dung cho nhimng ung dung nhu thé nao? Lay vi du.

Bai 2. Hay giai thich tai sao bg vi xir ly 8086/8088 quan ly dugc
bo nhé c¢6 dung luong t6i da la 1MB, con b vi diéu khién 8051 chi
quan ly duoc bd nhé c6 dung luong téi da 1a 64 KB

Bai 3. Hay cho biét trong cac dong 1énh sau, dong 1énh nao la
1énh sai. Hay giai thich va sira lai cho dung:

a. MOV A, #30h
b. MOV RO,R1
c. PUSH A
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d. MOV A, 30h

e. ADD RO, 30h

f. MOV @R0,A

g. MOV A, @ R2

h. MOV A, #0FF30h

Bai 4. Hay viét doan chuong trinh kiém tra xem thanh ghi tich
luy c6 chira mot s6 chin khong? Néu c6 thi chia cho 2, néu khéng thi
tang 1én 1 dé chin hoa sé d6 rdi chia n6 cho 2?

Bai 5. Viét chuong trinh dé xo04 Acc sau d6 cong 5 vao Acc 15
1an lién tiép. Cudi cung giri két qua ra 6 nhé bén ngoai c6 dia chi chira
trong thanh ghi R5?

Bai 6. Xem doan chuong trinh trong bang 3.15:

Bang 3.15

Dong M lénh

1 ADD AR2

2 MOV  DPTR,#0ACI10h
3 MOV  RO,12h

4 MOVX A,@RO

5 PUSH R3

a. Hay xéc dinh ché d¢ dia chi cua Iénh trén dong 1

b. Hay xac dinh ché do dia chi cua 1énh trén dong 2.
c. Hay xac dinh ché do dia chi cia 1énh trén dong 3.
d. Hay xac dinh ché d¢ dia chi cua 1énh trén dong 4.

e. Hay giai thich ngan gon vi sao lénh trén dong 5 lai khéng
hop 1€?
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Bai 7. Sir dung 1 vi mach 74138 va cic cong can thiét dé thiét ké
mach giai mi dija chi tao ra céc tin hiéu chon chip tirong Umg céc ving

dia chi sau:
Bang 3.16
Tin hi¢u chgn chip Ving dia chi Pic tinh truy xuat

CS0 0000H - 3FFFH PSEN

CSl1 4000H - 7FFFH PSEN

Ccs2 6000H - 7FFFH RD, WR
CS3 8000H - 87FFH RD

CS4 8800H - 8FFFH WR

Bai 8. Sir dung 1 vi mach 74138 va cic cdng cén thiét dé thiét ké
mach giai ma dia chi tao ra cac tin hiéu chon chip tuong ing cac vung

dia chi sau:
Bang 3.17
Tin hiéu chon chip Vung dia chi Dic tinh truy xuat
CS0 9800H - 9BFFH PSEN
CSl 9800H - 9BFFH RD, WR
CS2 9CO0H - 9DFFH RD, WR
CS3 9E00H - 9EFFH RD, WR

Bai 9. Chi dung mdt vi mach 74138 (khong dung thém cdng),
thiét ké mach giai ma dia chi tao ra mot tin hiéu chon chip /CS tuong
{mg tim dia chi FOO0H - F3FFH.

Bai 10. Gia sir Port 1 dugc ndi dén mot thiét bi thu dir lidu (vi du
nhu 8 Sensor). Hay viét chuong trinh nhan lién tiép 10 byte dir lidu tir
thiét bi thu ndy va ghi vao 10 6 nhé (RAM ndi) lién tiép bat dau tir 6
nhé S0H. Chuyén mét chudi dir liéu gdm 10 byte trong RAM ndi c6
dia chi dau 1a 30H dén ving RAM ngoai c6 dia chi dau 1a 4000H.
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Bai 11. Viét chuong trinh tao chudi xung vuéng c6 f = 100 KHz
tai chan P1.1 véi do day 50% (Xtal 12 MHz).

Bai 12. Cho mét chudi sb 8 bit khong d4u trong RAM ndi gém 10
s bat du tir 6 nhé 30H. Hay viét chuong trinh con cong chudi sé nay
va ghi két qua vao 6 nhé 2FH (gia sir két qua nho hon hodc bang 255).

Bai 13. Cho mdt chudi ky tr dudi dang ma ASCII trong RAM
ndi, dai 20 byte, bit dau tir dia chi SOH. Viét chuong trinh xuat cac ky
tu in hoa c6 trong chudi nay ra Port 1. Biét raing ma ASCII cua ky tu
in hoa la tir 65 (chir A) dén 90 (chir Z).

Bai 14. Viét chuong trinh chd nhan data tir 1 thiét bi ngoai giri
dén 8051 qua port ndi tiép (ché do UART 8 bit, 19200 baud). Néu
nhan dwoc ky tu STX (02H) thi b4t sang LED, néu nhan dugc ky ty
ETX (03H) thi tit LED, biét ring LED duogc diéu khién bing ngé P1.3
(LED sang khi bit diéu khién bang 1). Sir dung ngit serial. Xtal
11,059MHz.

Bai 15. Viét chuong trinh chd nhan 1 xung canh xudng dua vao
chan /INTO (P3.2), khi cé xung thi nhap data tir Port]l va phat ra port
ndi tiép & ché d6 UART 9 bit 4800 baud, bit thir 9 14 bit parity lé. Xtal
6MHz.

Bai 16. Viét chuong trinh dém s6 xung dua vao chan /INTI
(P3.3) va diéu khién relay théng qua chan P3.0 (relay déng khi P3.0
béng 1), cét sb dém vao 6 nhd 40H cua Ram noi, néu sb dém chua dén
100 thi dong relay, néu sé dém dat 100 thi ngit relay.
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CHUONG IV

GHEP NOI VA TRAO POI DU LIEU
TRONG HE VI XU LY

e Phan ly thuyét

* Muc dich cua chuong:

Gitip sinh vién lam quen véi viéc ghép nbi vi diéu khién véi bo
nhé, véi vi mach 14p trinh song song chuyén dung 8255A, biét cach
ghép ndi, va 1ap trinh vi diéu khién véi cac thiét bi ngoai vi dang duoc
mg dung nhiéu trong thuc té.

Tir nhitng vi du va nhimg kién thirc co ban nay sinh vién c6 thé
tur tao ra nhimg mach dién rat hiru dung trong thuc té va hoan toan cé
thé tur thiét ké duoc.

* Tom tit nji dung:

No6i dung chuong IV tép trung trinh bay vé ghép ndi vi xir Iy — vi
diéu khién véi bd nha, thiét bi nhap Xuét. Trong chuong nay ciing gidi
thiéu vé vi mach cong song song lap trinh dugc PPI 8255 — mdt vi
mach céng duoc sir dung trong rit nhiéu bai todn ghép nbi khac nhau.
Phn cudi cia chuong la cac so d6 ghép ndi tiéu biéu nhu: ghép ndi vi
diu khién véi bd nhé, man tinh thé 16ng LCD, chuyén déi twong tu
sang s6 (ADC), sb sang tuong tu (DAC), ban phim (Keyboard), LED
7 thanh, dong co budc (stepper motor), ...

4.1. GHEP NOI VI XU LY/VI BIEU KHIEN VOI BO NHO NGOAI

Trong chuong II chiing ta d néi dén chirc ning ciing nhu mot sé
bd nhé ban dan thong dung. Trong phin nay chung ta s& tiép tuc
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nghién ctru cach thirc ghép ndi vi diéu khién 8051 véi bd nhé ngoai
khi muén mé& rong thém khéng gian nhd.

4.1.1. MOT SO CHAN CUA 8051 PHUC VU CHO GHEP NOI VOI
BQ NHO NGOAI

4.1.1.1. Chan EA

O céc vi du tir truée dén nay, ching ta sit dung ROM trén chip
hodc ROM ngoai dé lwu ma chuong trinh. Néu muén sir dung dong
thoi ca hai bd nhé ROM thi ¢6 duge khong? Cau tra 161 1a ¢6 (hinh 4.1).

FFFFh FFFFh ‘
. CHIP
NGOAI
CHIP
1000h
OFFFh
TREN
CHIP
0000h 0000h
EA =GND EA =Vcc

Hinh 4.1. B nhé ROM trén chip va ngoai chip

— Bang cach ndi EA 1én Vcc, khi RESET thi 8051 thuc hién
chuong trinh & trén chip truéc, khi chay xong thi méi chuyén sang
chay chuong trinh trén ROM ngoai. 8051 s& nap cac mi lénh bit dau
tir dia chi 0000h dén OFFFh (dia chi cudi cing cia ROM trén chip).
Sau d6, bd dém chuong trinh (con tré 1énh PC) tao ra dia chi 1000h va
tu dong chuyén huéng ra ROM ngoai ¢ chira ma chuong trinh.

— Néu ndi EA xuéng Mass thi vi diéu khién s& chi thuc hién 1énh
c6 trén ROM ngoai tir dia chi 0000h dén FFFFh

4.1.1.2. Cong PO va P2

Do thanh ghi PC va thanh ghi DPTR la thanh ghi 16 bit nén vi
diéu khién 8051 c6 thé mo rong khong gian nhd téi 64 KB cho méi
loai. Céng PO va P2 ding dé cung cép dia chi. Cong PO cip 8 bit dia
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chi thip 1a A0 — A7, con P2 thi c4p 8 bit dia chi cao tir A8 — A15. Mt
nhiém vu quan trong nita la PO con dugc dung dé cap bus dir liéu 8 bit
DO — D7. Nhu viy, cac chan tir P0.0 - P0.7 vira dugc dung lam bus dir
liéu vira ding 1am bus dia chi. Sir dung chan ALE dé tach va chét dia
chi. Khi ALE = 0 thi PO lam bus dir li€u, con khi ALE = 1 thi PO lam
bus dia chi. D& mé rong dia chi cin ndi cac chén cua PO t6i mach chét
dia chi (d4 dugc gidi thiéu trong phan cac mach phu trg cua vi xir ly)
va dung chan ALE dé chét dia chi (hinh 4.2).

vccC
Ue6s =]

vccC
uee

( D7
21 A o}] 3 A0
o2 p20As P0.0/ADO |5 Ag1— 0o 8 a0 H—p
0—33] P2.1/A9  SP0.1/AD1 =37 AB7 7101 5> Q1 [ V)
0—571 P2.2/A10  P0.2/AD2 [ D2 Q2 %5
o ;,‘.' P2.3/A11  P0.3/AD3 :Jgﬁi ,g D3 QA7
D—36| P2.4/A12  P0.4/AD4 57 8% 14| D4 Q4 [— A5
O—3571 P2.5/A13  PO.S/AD5 33 ABs 771 D5 Q5 A8
= 28 P2.6/A14 P0.6/AD6 32 AD7 18 Dé Q6 19 A7
o P2.7/A15 P0.7/AD7 D7 a7
0—HPL0  PIOROD O WE  oEfg
O—3 P1.1 P3.1/DD 1.,43 GND
O—p P12 P3.2/INTO |53 TR
o—a{ P13 P3.3/INT1 :;:4‘3 LS =
O—g P1.4 P3.4/T0 450
O— P15 P3.5T1 50
O—5 P16 P3.6/WR [470
o—— P17 P3.7/RD [0
o ¢ 3
0—px2 PSEN 0
oNl=

9 EA
O—— RST

(]

=

o
8051 °:|

Hinh 4.2. Ghép noi 8051 véi IC chdt 74LS373

4.1.1.3. Chan PSEN

Chan PSEN La chén cho phép cit chuong trinh (Program Store
Enable). Dy la tin hiéu ra va dwoc ndi téi chan OE cia bd nhé ROM
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chuong trinh ngoai. Néu khong ghép néi véi bd nhé chuong trinh
ngoai thi chan PSEN & tréng.

4.1.1.4. Chan RD va WR
La chan cho phép doc va ghi dir liéu khi ghép ndi 8051 véi bd
nhé dir liéu ngoai. Chan RD s& ndi v6i chan OE cua by nhé dir liéu
ngoai. Chan WR s& ndi véi chan WE cuia bd nhé dir liéu ngoai. Kh1
doc dit liéu tir bd nhé vao vi diéu khién thi chan RD sé tich cuc & mirc
thap, nguoc lai khi ghi di lidu tir vi didu khién ra bd nhé thi chan WR

sé tich cuc & muc thap.

4.1.2. GHEP NOI VI PIEU KHIEN 8051 VOI BQ NHO
CHUONG TRINH NGOAI

Viéc ghép nbi vi diéu khién 8051 v6i bd nhé chuong trinh ngoai
khong c6 gi la dic biét, chi luu ¥ ring chin PSEN luén duogc ndi véi
chan OE cua bd nhé ban dan.

Vi du: Thuc hién ghép ndi vi diéu khién 8051 véi bd nhé ROM
chuong trinh ngoai 2764 (8Kx8).

Gidi:

IC nhé 2764 (8Kx8) c6 13 chan dia chi tir A0 — A12 (Vi 1K =2'°
byte => 8KB = 2°.2'° = 2'® byte nén né c6 13 chan dia chi). Sé 6 nhé
ma IC nay tao ra 1a 2> = 8192 6 nhé = 2000h 6 nhé. Néu ndi chin
EA xudng Mass thi ving nhé cho phép nap chuong trinh sé la
0000h — 1FFFh. So d6 két ndi nhu sau:

Khi vi didu khién 14y 1énh tir bd nhé thi chan PSEN duoe kich
hoat xuéng murc thép, do vay chan PSEN duoc ndi véi chan OE va CE
cua ROM chuong trinh 2764.
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vce vee vee

ves ues )
A8 ADO_ 3
Po.0AD0 S P20iA8 |55 Hoo 8 0 A S 00y
PO.VAD1 S P21/A9 7701 < a1 A Lo
PO.2AD2  P2ZA10 o402 @ 2 oofy
PO.VAD3 P2 WAT1 W03 a3 A o
PO.4/AD4 P2UAT2 5104 Q4 M 04y
PO.S/ADS P2 S/AT3 A L A 05|
POG/ADS P2E/A14 o os A 08fg
PO.TIADT P2 TIA1S o7 AT o7
= A8
PO PIORD HI—X AEUIE o )
P11 nmm—ﬂ—x Otk o A10
P1.2 P3. K —=E7_373 A1l
P13 P3.3NT1 'TK A12
P14 P340 HE—X _
P15 P3.ST1 Hg—X — OF
P16 PIGNIR X Bon
P17 PA7IRD X cE
ALE

bx1 _AEX —wed
3] PSEN
EA
RST —

Hinh 4.3. Ghép noi vi diéu khién 8051 v6i bg nhé chwrong trinh ngoai

4.1.3. GHEP NOI VI PIEU KHIEN 8051 VOI BQ NHO DU
LIEU NGOAI

Ta biét rang thanh ghi bd dém chuong trinh PC cua 8051 1a 16
bit,do vdy c6 thé truy cip dugc 2'® = 64Kb ma chuong trinh. O nhiéu
vi du dir liéu dugc dit trong khong gian ma chuong trinh va dung 1énh.
MOVC A, @A+DPTR & ly dir liéu. Chir C trong 1énh MOVC la tir
chir ma 1énh (Code) dé béo ring dit liéu duoc dit trong khong gian ma
1énh cta 8051. Tuy nhién, ho 8051 con cé khdng gian dir liéu riéng
biét.

Vi thanh ghi con tré dir liéu DPTR c6 d dai 16 bit nén né ciing
c6 thé quan 1y duoc tdi da 64Kb 6 nhé di li¢u. Nhu vay, 8051 c6 téng
cong 128KDb khong gian dia chi, trong d6 64Kb danh cho ma chuong
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trinh va 64Kb danh cho dir li¢u. Khong gian chuong trinh dugc truy
cap nho thanh ghi PC, con khong gian dir liéu dugc truy cdp nho thanh
ghi DPTR va mét 1énh c6 tén MOVX (chir X la tir External dé chi
khong gian by nhé dir liéu dwgc thuc hién tir bd nhé ngoai). Dé
chuyén dit liéu lvu trir & by nhé dir liéu ngoai vao CPU Iénh
MOVX A, @DPTR dugc thuc hién va 1énh sé& doc byte dir liéu do
thanh ghi DPTR tré dén. Mic du ca hai 1énh MOVC A, @A+DPTR
va MOVX A, @DPTR khé giéng nhau vé hinh thirc, nhung diém
khéc nhau co ban m¢t 1énh thuc hién nhén dir li¢u tir ving nhé chuong
trinh, con 1énh kia thi nhan dir liéu tir vung dir liéu.

Dé ndi ghép 8051 vai bd nhé dir lidu ngoai thi can sir dung chan
RD dé diéu khién doc dir liéu va chan WR dé diéu khién ghi dir liéu.
B6 nhé dir liéu c6 thé 1a ROM dir liéu hoac RAM dir liéu. Khi két néi
v6i ROM dir liéu thi chi can sir dung chan RD (vi bd nhé ROM la bd
nhé chi doc), con khi két ndi véi b nhé RAM dir liéu thi can sir dung
ca hai chan RD va WR (b nhé RAM wira cho phép doc vira cho phép
ghi dir liéu).

Vi du 1: Hay vé so d6 két ndi vi diéu khién 8051 véi bd nhé
ROM dir iiéu dung luong 8Kx8 va viét chuong trinh doc 30 byte dir
liéu & bd nhé dir liéu ngoai tir dia chi 1000h dua ra cbng P1.

Gidi:

So db két ndi 8051 v6i bd nhé ROM dit liéu nhu hinh 4.4.

Luu y ring ta sir dung cdng logic dé 1am bé giai ma cho ROM dix
liéu tao ra dia chi ving dir liéu tir 0000h — 1FFFh va chin RD cua
8051 duoc nbi véi chan OE cia ROM dir liéu. Chuong trinh duge viét
nhu sau:

MOV DPTR, #1000H;dia chi dau ROM ngoai

MOV R2, #30 ;so byte can chuyen vao
AGAIN:

MOVX A, @DPTR

230



MOV P1, A
INC DPTR

DJNZ R2, AGAIN
vee vee
u1 u?
A8
Sotaa Po.oinoo 3 P2 aiss H—re—~ N1 w3 oo HEer)
w P0.1/AD1 > P2.1/A9 TTTU'/N y.\oy Al > 01 —{a—my/
w P0.2/AD2 P2 2/A10 ‘—rn-r/~ y.10k] A2 (o3 '—,g—my/
\TDTT&— PO.J/AD3 P2 YA '—ZS—HT/\ 7.0 | A3 o] Tm/
\W PO.4/AD4 P24UA12 'fm/\ 71013 M o4
Rz s Posios P2t H—mr N =7
NET32 1 o 7a07 P2 7iars 2R\ O 18 ] n o=/
A8
¥—-pio  PaomoHIx  NAEIL Y
)(-—3 P1.1 PIAMD TK A10
X— P12 P3. 3% =74Ls AN
)(—5-' P13 PIYVINTY —‘—.—-x A12
cs X—g P14 P3.4/T0 [—7—X S
)(—-,- P15 PISM1 TX of
*—{ P16 PI6MR [H7% PGM
wl l »—2{p17 p3.7RD L2 /] cE
Y1 19 30 _ALE 1 z
(| b X1 MNEtH— —wr o
C6 gy e PSEN ==X
Ve 3; = %,m
3p  vee RSE
- =
- T z
8051
w1
- C4 =
10u
R3
D1 R

Hinh 4.4. So 86 két noi 8051 véi ROM dir liéu 8Kx8

Vi du 2: V& so d6 ghép nbi 8051 voi RAM dir liéu ngoai 6264
dung lugng 8Kx8 va viét chuong trinh dé 8051 14y 10 byte dir liéu
dwoc cit tir dia chi 1000h trén RAM dir liéu ngoai dua vao RAM ndi
c6 dia chi tir 30h.

Giai: So d6 két ndi nhu hinh 4.5.

Luu y ring ta sir dung cdng logic d& 1am bd giai ma cho RAM dir
liéu tao ra dia chi ving dir liéu tir 0000h — 1FFFh va chan RD, WR cua
8051 dugc ndi lan lugt véi chan OE, WE cia RAM dit liéu.
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Chuong trinh dugc viét nhu sau:

MOV DPTR, #1000H;dia chi dau RAM ngoai
MOV R2, #10 ;so byte can chuyen
MOV RO, #30H ;dia chi dau RAM noi
AGAIN:
MOVX A, @DPTR
MOV @QRO, A
INC DPTR
INC RO
DJNZ R2, AGAIN
vcc vcc vce
u1 J u2 u? J
207 powaoo 3 P2 oms e~ R—ror3{ 00 § 0 w0 3 0o 151
W PO.1/AD1 > P2.1/A9 'n_ﬂu'/\ y. 1oy 01 > a1 Al S5 D1 Tm/
Nmrainie Zi e o e =
% ) | 1
NLEH e I BLILY) LU ETE [+ e .7
\For{ roehce resmw B RN Tor e He =%
—Hpio  paomo HEx  NAEUIE 8
P11 PIIDD X _r'oe GND 21 a0
S amebs | S B
cs x— P14 PLAITO Ha—x
x—g:1: P3 51 Hem 2%
X—P1
339| l O [ . = %g
Ot astR A ] T"“’
(1} 2.3 PSEN —X
1" 3; E vcc 1
% vee REE o -
= 5
- i
! 7 =
Ou

Hinh 4.5. So' dd két noi vi diéu khién 8051 véi b nhé RAM dir liéu 6264

Trudng hop mubn ghép néi nhiéu ROM, RAM thi ta phai sur
dung vi mach giai ma 74LS138 dé giai ma cho timg IC nhu vi du
dudi day.
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Vi du 3: Sir dung mét vi mach giai ma 74LS138 dé thiét ké mach
gidi ma dia chi tao ra céc tin hiéu chon chip va thuc hién vé so d6 ghép
ndi vi diéu khién 8051 véi bd nhé tuong tng.

Bang 4.1
ontiee | vingaman | Deinh | Lo e
CSO 0000H - 3FFFH PSEN EF thlgng 1
CSl1 4000H - 7FFFH PSEN EPR&“éfgms
Cs2 8000H - 9FFFH | RD,WR Hr;’g;‘m
Giai:

Trudc hét ta hay phan tich vé viing nhé cua timg IC trén.

— EPROM 27128 (16Kx8) c6 14 chan dia chi tir A0 — A13
vi 16K =2%2'=2" pyte.

— IC nay c6 thé dia chi dugc 2'* byte = 2'* 6 nhé = 4000h &
nhé. Nén néu dia chi cua 6 nhd dau tién 1a 0000h thi dia
chi ciia 6 nhé cudi cung phai 1a 3FFFh.

- HM6264B (8Kx8) 1a RAM c6 13 chan dia chi tir
A0 — A12 vi 1K =2'" byte => 8KB = 222! = 2" byte.

Bang phan chia ving nhé dugc xac dinh nhu sau:

Nhimg ving ¢6 dia chi thay dbi da dugc danh diu nhu trén bang 4.2.
Nhimg vung nay s€ dugc dua vao nhimg chan dia chi tuong Ung cua
timg IC. O day ta sir dung 3 IC nhé, do vdy s& dung ba chin diu ra cua
IC giai ma 74LS138 1a YO, Y1, Y2. Déi chiéu voi bang trang thai cua
IC nay (xem phan cic mach phu trg) thiy chan C ludn bang 0, do vay
chan nay s&€ duoc ndi xudéng Mass. Ta sir dung hai chan dia chi cao 1a
Al14 va A15 dé phéi hop véi A va B tao ra cac tin hiéu chon chip.
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Bing 4.2
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€4.6.
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Hinh 4.6. So 36 két noi 8051 véi by nhé chwong trinh va dir liéu ngoai
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4.2. GHEP NOI SONG SONG 8255A VA LAP TRINH

4.2.1. TONG QUAN

Véi vi didu khién di c6 sin cac cdng vao/ra. Nhung trong trudng
hop yéu céu ky thuat doi hoi nhiéu cdng vao/ra hon hodc da sir dung
mot s6 cong dé ghép nbi véi bd nhé. Lic d6 ta cin phai ghép thém cac
thiét bi dé tiang sb luong cdng vao/ra.

Mt trong nhimg vi mach ghép ndi song song dugc sir dung rong
rdi nhit hién nay 1a IC 8255A. 8255A 1a mét vi mach ghép ndi duge
dung réit phd bién cho cac hé vi xir Iy 8 - 16 bit. N6 cho phép giao tiép
mém déo trong nhiéu img dung thuc té v&i nhiéu cira vao ra. Déi voi
cac hé vi xir 1y nho, 8255A c6 thé néi truc tiép voi cac mach vi xir ly.
Trong céc h¢ théng 16n hon, viéc ghép ndi chi cin thém mot sé mach
téi thiéu. D6 1a mot trong nhimg tinh chit quan trong ciia by ghép ndi
8255A.

Tinh linh hoat cia vi mach nay thé hién & kha ning lap trinh. Qua
mot thanh ghi diéu khién, nguoi sir dung c6 thé dat ché do hoat dong
va cdu hinh cua céc cira vao ra. Céc chan sé liéu tao nén Bus dir liéu
theo hai hudng, rong 8 bit. Tht ca céc dir liéu khi truy nhap doc hoic
ghi dugc din qua cac duong din nay.

4.2.2. GHEP NOI 8051 VOI 8255A
4.2.2.1. Chirc nang cac chan cua 8255A

8255A 1a mot chip DIP 40 chan (so d6 chan hinh 4.7 va so d6
khéi). C6 ba cdng truy cap riéng biét. Cong A, cdng B, cong C va déu
la cac cdng 8 bit. Cac cdng nay c6 thé 1a cac cdng vao hodc ra va co
thé thay di mot cach linh hoat.

— Céc chén tir PAO — PA7: C6 thé 14p trinh thanh 8 bit diu vao
hoic 8 bit diu ra hodc ca 8 bit hai chiéu vao/ra.
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— Cc chén tir PBO — PB7: C6 thé lap trinh thanh 8 bit dau vao
hodc 8 bit diu ra hodc ca 8 bit hai chiéu vao/ra.

— Céc chén tir PCO — PC7: C6 thé lap trinh thanh 8 bit dau vao
hodc 8 bit diu ra. 8 bit nay ciing c6 thé dugc chia thanh hai phin: Céc
bit cao (PC4 — PC7) 1a PCH va céc bit thap (PCO — PC3) la PCL. Mdi
phan c6 thé dugc dung 1am dau vao hoic dau ra.

— Cac chan RDva WR : Déy I hai chin diéu khién tich cyc &
murc thap t&i 8255A duge ndi tir RD, WR cua vi xir 1y. D6 la céc tin
hiéu diéu khién doc, ghi. Khi tin hiéu chon chip (CS) tich cuc & mirc
thap (& =0) va RD = 0 thi cac tin hiéu cua cong dugc chon din
dén Bus dir lidu va c6 thé duoc goi bdi cac vi mach khac. Khi
WR = 0 thi moi viéc xay ra nguoc lai, dir liéu tir Bus dir liéu dugc
dua dén cdng di chon.

— Cac chan DO — D7: La céc chan dir liéu cua 8255A. Cac chan
nay duogc ndi téi cac chan dir liéu cua vi xtr 1y dé cho phép n6 trao ddi
dir liéu gitra vi xur ly va chip 8255A.

— Chan RESET: Day la dau vao tin hiéu tich cyc & mirc cao t6i
8255A, duoc dung dé xoa thanh ghi diéu khién. Khi RESET duogc
kich hoat thi tit ca cac céng duogc kich hoat lai nhu céng dau vao.
Trong nhiéu thiét ké thi chan nay dugc ndi dat dé khong kich hoat n6
hoac né ciing c6 thé dé ho.

— Cac chan A0, A1, CS: Chan CS tich cuc & mirc th:f).p. Khi CS
dugc chon thi n6 cung véi Al, A0 chon céc cong riéng biét. Cac chan
nay dung d truy cap cac cdng A, B, C hodc céc thanh ghi diéu khién
theo bang dudi day (bang 4.3).

Sau déy la bang phdi hop cac chan CS, Al, A2, RDva WR dé
tao ra chirc nang cac cong va thanh ghi diéu khién cua 8255A.
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Bing 4.3. Phdi hgp Cs va A; A; chon cong

CS Ay | Ao Chon céng
0 0 Cong A
0 0 1 Céng B
0 1 0 Céng C
0 1 1 Thanh ghi diéu khién
1 X X 8255 khong dugc chon

Bang 4.4. Cdc Iénh chon cong va thanh ghi ciia 8255

CS | A, | Ao | RD WR Chirc niing

0o |]o|oO0] O 1 | Céng A — Bus dir liéu

0|o]|1] 0 1 | Céng B— Bus dir liéu

0 [1]0] 0 1 | Céng C— Bus dit liéu

0 [0]o0] 1 0 | Busdir liéu > Cong A

0 [of1] 1 0 | Busdir liéu > Cong B

0 (1(0] 1 0 | Busdir liéu - Céng C

o |1 ]1] 1 0 | Ghi vao tir diéu khién

1 | x| x| x x | Dudng dan dir liéu & trang thai dién trd cao
0 | x| x 1 1 | Pudng dan dir liéu & trang thai dién tré cao
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82C55A (DIP)
TOP VIEW
PA3 i

PA2
PA1
PAO
RD
[
GND
A1
A0
PC7

> PCé6

7 PCS
D DO PA <> PCa

RD g255 PB [€=—>  PcCoO

WR PC lee=> FP¢
AQ —> PC2

PBO
PB1
RESE PB2

cs

Hinh 4.7. So 0 chan ciia 8255A
4.2.2.2. Chon ché d) ciia 8255A

Trong khi cac cong A, B, C dugc ding dé xuit/nhap dir liéu thi
thanh ghi diéu khién phai dugc 14p trinh dé chon ché db 1am viéc cho
cac céng nay. Céc céng cua 8255A c6 thé dugc lap trinh theo m¢t
trong cac ché do dudi day.

)

< Ché 39 0: Vao/ra thong thwing
— Caccua A, B, C duoc lam viéc ddc 1ap nhau.

— Céc cira A, B, C c¢6 thé 1a cira vao hodc ra tuy theo ché dd
trong thanh ghi diéu khién (ra sb liéu dugc chét, vao khong
chét).
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— Khéng c6 su dbi thoai gifta vi xir Iy vai thiét bi ngoai vi. Néu
mubn cé tin hiéu dbi thoai phai dung céc bit ciia mét cira nao
d6 (thudmg la cira C) bang cach xac 1ap timg bit PCi. Khi do,
ctira C dugc xem nhu 1a hai cira 4 bit vai kha nang lap/xoa
timg bit.

< Ché dj 1: Chot vao/ra

Chia lam hai nhom.

— Nhém A: Gom cira A dé trao ddi sb liéu va nia C cao
(PC4 - PC7) dé dbi thoai véi vi xir ly va thiét bi ngoai vi ctia
cuia A.

— Nhém B: Gém cira B dé trao déi s6 liéu va nira C thap
(PCO - PC3) @& dbi thoai véi vi xir Iy va thiét bi ngoai vi clia
cua B.

< Ché d9 2: Bus hai chiéu

Chi dung cho cira A véi sb lidu vao/ra 2 chiéu tao thanh mot
Bus chira:
— Cira A (Bus hai chiéu).

— 5 dudng diéu khién (PC3 - PC7).
— Logic diéu khién.
—  Vao vara déu chét.

Viéc chon ché dd lam viéc cho 8255A dugce thuc hién nho thanh
ghi tir diéu khién. D4i v6i 8255A c6 hai loai tir diéu khién: Tur diéu
khién cAu hinh cta cic cong (hinh 4.8) va tir diéu khién viéc lap/xoa
c4c bit & ddu ra PC (hinh 4.9).

Vi du 1: Hay tim tir diéu khién cho 8255A cho cac ciu hinh sau:

Tét ca cac cdng A, B, C déu 1a cac cdng ra (ché d6 0).

PA la diu vao, PB la dau ra, PCL bing d4u vao va PCH 1a ddu ra.
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A

Group A > <«— Group B ——

D7 D6 D5 D4 D3 D2 D1 DO
Port A s:I‘g:te
1= /0 Mode 1 = Input "y
0 = BSR Mode = 0 = Mode 0
Output 1 =Mode 1
ode Port C (Upper
election '1997';;?4) Port B
0 = Mode 0 b=Otput 1 = Input
1 =Mode 1 0 = Output
1x = Mode2

Hinh 4.8. Tir diéu khién cAu hinh ciia 8255A

D7 D6 D5 D4 D3 D2 D1 DO
0 X X X Bit Select S/R
BSR Not Used. 000 = Bit0 100 = Bit4 Set=1
Mode Generally = 0. 001 = Bit1 101 = Bit5 Reset=0

010 = Bit2 110 = Bit6
011 =Bit3 111 = Bit7

Hinh 4.9. Tir diéu khién 1ap/xoa cic bit PCi ciia 8255A
Giai:
Tir hinh 4.8 ta co:
— Trudng hop 1 ¢6 tir diéu khién 1a: 1000 0000 = 80H
— Trudmg hop 2 ¢6 tir diéu khién 1a: 1001 0001 = 91H

Vi du 2: Cho so dd ghép ndi 8081 véi 8255A (hinh 4.10) hay:
a) Tim céac dia chi vao/ra dugc gan cho céac cc‘mg A, B, Cva
thanh ghi diéu khién.
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b) Hay lap trinh 8255A cho cac cbng A, B, C thanh céc cong ra.
¢) viét mot chuong trinh dé giri 55H va AAH dén cdng ra mot

céch lién tuc.
P3.7 RD
P3.6 R l
P2.7 Al o CS WR RN
8051
ALE L 8255 P
—
P
P0.0 74LS373 A0
ADO A0 D7 DO
o
4
T D7 =
DO
Hinh 4.10. Noi ghép 8051 véi 8255A cho vi du 2
Giai:

a) Gia sir trong so dd trén ta sir dung 16 bit dia chi (A0 — A15),

ta sé€ co dia chi co s& danh cho 8255A nhur sau:

Bang 4.5

ATATATATATA ATATA % ATAT paw

15 (14131211 ]10 s|7]6 4 1]o '

ol1lo]o|lo]o oflo]o 0 olqg| A
(PA)

oli1]lo]lolo]o ololfo 0 ol o | OB
(PB)

oli1lo]lolo]o olo]o 0 1| o | TH00H
(PC)

ol1lolo]o]o ololo 0 i | i ] TR
(CR)
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b) Tir diéu khién cho 8255A cho cAu hinh: Tét ca céc cong A,
B, C déu la céc cdng ra (ché d¢ 0) 1a 80H (da trinh bay &
vi du 1).

¢) Viét chuong trinh dé giri 55H va AAH dén cong ra mét cach

lién tuc.
MOV. A, #80H ;tu dieu khien
MOV DPTR, #4003H ;nap d/c cong cua
;thanh ghi dieu khien

MOVX @DPTR, A ;xXuat tu dieu khien
MOV A, #55H ;jgan A = 55

AGAIN: MOV DPTR, #4000H ;dia chi cong PA
MOVX @DPTR, A ;dua ra cong PA
INC DPTR ;dia chi cong PB
MOVX @DPTR, A ;dua ra cong PB
INC DPTR ;dia chi cong PC
MOVX @DPTR, A ;dua ra cong PC
CPL A ;dao gtri cua A (A=AAH)
ACALL DELAY ;tao tre
SJMP AGAIN ;tiep tuc
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Vi du 3: Cho so d6 ghép nbi 8051 voi 8255A nhu hinh 4.11, hiy:

a) Tim dia chi cong vao/ra dugc gan cho cac cong A, B, C va
thanh ghi diéu khién.

b) Tim tir diéu khién cho truong hop PA la dau ra, PB la du
vao, PCO — PC3 la dau vao, PC4 — PC7 la dau ra.

c¢) Viét chuong trinh dé nhan dir liéu tir PB giri ra PA, nhén dir
liéu tir PCL giri ra PCH.



Giai:

a) Tir so dd ghép nédi ta dugc bang 4.6:

Bing 4.6
A7 | A6 | AS | A4 | A3 | A2 | Al | A0 | DB/ccong, CR
0 0 1 0 0 0 0 0 =20H (PA)
0 0 1 0 0 0 0 1 =21H (PB)
0 0 1 0 0 0 1 0 =22H (PC)
0 0 1 0 0 0 1 ] =23H (CR)
P3.7 I;,?{
P3.6 — 1
Al _ WR RD
ALE L A2 8255 Pp [«
AD = i s
P0.7 D =Y - PC
S 74.8373 A0 PCU >
: ADO A0 D7 DO RE
L I
J- =
D

Hinh 4.11. Noi ghép 8051 véi 8255A cho vi du 3

b). Tir diéu khién cho trudng hop PA la dAu ra, PB la dau vao,
PCO — PC3 la du vao, PC4 — PC7 la ddu ra 1a: 1000 0011B = 83H.

¢) Viét chuong trinh dé nhén dir liéu tr PB giri ra PA, nhén dir

liéu tir PCL giri ra PCH.
CR EQU 83H
APORT EQU 20H

;dia chi cong A

;thanh ghi tu dieu khien
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BPORT EQU 21H ;dia chi cong B

CPORT EQU 22H ;dia chi cong C
CRPORT EQU 23H ;dia chi t.ghi d.khien
MOV A, #CR ;PA, PCH la cong vao, PB,

;PCL la cong ra

MOV RO, #CRPORT;nap dia chi cong thanh ghi
;dieu khien

MOVX @RO, A ;Xuat tu dieu khien

MOV RO, #BPORT ;nap dia chi PB

MOVX A, @RO ;doc PB

DEC RO ;chi den PA (RO = 20H)

MOVX @QRO, A ;gui ra PA

MOV RO, #CPORT ;nap dia chi PC

MOVX A, @RO ;doc PC

ANL A, #OFH ;che phan cao (duoc PCL)

SWAP A ;trao doi phan cao va phan thap
MOVX @QRO, A ;gui den PCH

D6i voi hé théng cin nhiéu 8255A ta sir dung mach giai ma
7415138 dé giai ma nhu so d6 hinh 4.12:

A2 — A A0 —

A3 — B Al —

A4 C* vo b 8255A
AS — G2A

A6 — G2B CS

A7 —| &1

Hinh 4.12. Sir dung 74LS138 dé ghép n6i nhiéu vi mach 8255A
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Vi du 4: Cho so db hinh 4.13, hay lap trinh cho 8255A dé:
a) bat PC1 lén cao.
b) Str dung PC2 dé tao xung vudng lién tuc véi d6 day xung la

50%.

== D7

WR — WR

RD —— ) 8255

A0 A0 )
A2+ MaCh A1 E— A1 PCi l—
A7—| gidlma —
CS
Hinh 4.13. Hinh vé mé ta cho vi du 4
Gidi: |

a) D3t PC1 1én cao: Tir hinh v& 4.13 ta tim ra dugc tir diéu khién
& ché d 1ap bit PC1 nhu sau: 0000 0011B

MOV RO, #CRPORT ;nap dia chi thanh ghi dieu khien
MOV A, #00000011;chon PCl =1
MOVX @RO, A ;dat PCl len cao (PCl = 1)

b) Sir dung PC2 dé tao xung vudng lién tuc véi d§ day xung la
50%

AGAIN: MOV RO, #CRPORT ;nap dia chi cong
;thanh ghi dieu khien
MOV A, #00000101 ;chon PC2 =1
MOVX @RO, A ;dat PC2 len cao
ACALL DELAY ;thoi gian giu cham
MOV A, #00000100 ;chon PC2 = 0
MOVX @RO, A ;dat PC2 xuong thap
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ACALL DELAY ;thoi gian giu cham
SJMP AGAIN ;lap lai
Vi du 5: Hay sit dung mach giai ma 74LS138 dé giai ma chon
chip 8255A véi dia chi co s& cia cong 1a 20h. Viét chuong trinh dé
diéu khién cac 8 LED néi trén cong PB (tir PBO — PB7) sang theo quy
ludt tir phai qua trai.

Giai:
_:)}I\—l—fw e
P D‘lﬂ“ s . 15 it -
He L amp e
ticn |REEHS 2zl A : : -
! = B )

R1 ATeeceT Yo
- .
4 I | [ ey
= BERARRAR| <
j TECLE ~
] SREEEEEK)
3

N
3
N
N,
|
¥
e
Ll

-
[
-

Hinh 4.14. So 36 két noi 8051 véi 8255A théng qua mach chét 74LS373
va giai ma 74LS138

ORG 0000H

CR EQU 80H; PA, PB,PC LA CONG RA

BPORT EQU 21H;DIA CHI CONG B

CRPORT EQU 23H;DIA CHI THANH GHI DIEU KHIEN
MOV RO, #CRPORT
MOV A, #CR
MOVX @GRO,A

SANGLED:
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MOV RO, #BPORT

MOV A, #0FFH
LAP: CIR C

MOVX @RO,A

ACALL DELAY

RLC A

JC LAP

SJMP SANGLED
DELAY:

MOV R3,#100
HERE2: MOV R4, #255
HERE: DJIJNZ R4,HERE

DJIJNZ R3,HERE2
RET
END.

4.3. PHOI GHEP VI BIEU KHIEN VO1 THE GIO1 THUC 1: PHOI
GHEP 8051 VO'I MAN HINH TINH THE LONG LCD, LED
7 THANH, CHUYEN POI TUONG TU - SO ADC VA CAM
BIEN NHIET

4.3.1. PHOI GHEP VI PIEU KHIEN VOI MAN HINH TINH
THE LONG LCD

Ngay nay trong linh vyrc thong tin va giai tri, viéc dung man hinh

bng tia ca tot truyén thdng (CRT) dang dan dugc thay thé bang viéc sir

dung man hinh tinh thé long (LCD - Liquid Crystal Display). Vi

LCD c6 nhiéu wu diém vuot trdi nhu: D§ diy man hinh nhé hon rét

nhiéu, kich thuéc da dang tir loai man hinh nhé téi man hinh cuc 16m,
tiéu thu it nang lugng va khong nguy hiém bing CRT.
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LCD dung trong thong tin giai tri
(Man hinh Tivi, may vi tinh)

CD diing trong linh vuc diéu khién

LCD ding trong truyén thong
(Man hinh dién thoai, hién thi cua
hé thong chuyén dung)

Hinh 4.15

O phan nay chiing ta chi xét t6i LCD loai nho va viéc ding LCD
dé hién thi cua hé thong chuyén dung va di nghién ciru cach ghép noi
LCD véi 8051 va lap trinh.

4.3.1.1. M6 ta chan cia LCD

LCD c6 téng s6 14 chan chia 1am 3 nhém (hinh 4.16):

Nhoém 1: (3 chan)

- VDD, VSS: cp 5V, 0V

— VEE: thay i dién 4p dé thay déi d¢ tuong phan.

Nhom 2: (8 chan) Vao ra thong tin véi vi diéu khién: Tir chan

D0-D7
Nhém 3: (3 chan) Diéu khién viéc vao ra thong tin: E, RS, R/W
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- E (Enable) — Chén cho phép: dugc sir dung dé chét thong tin
hién thj c6 trén chan dir liéu. Khi dir liéu dugc cip dén chan
dir liéu thi mdt xung tir mirc cao xudng mirc thap dugc ap
dén chan E dé LCD chét dir liéu trén chan dir liéu. Xung nay
phai rong t6i thiéu 450ns.

ucc
Yy
[
R3 LCD
GND
§ cc
EE
L o— 2 /i
ADOO g:)DB
ADO | S9!
ADB2 2902
ADB3 T4p3
ADB4 LoDd
ADBS oS
ADP6 J9D6
ADB7 on7

Hinh 4.16. M6 ta chan cia LCD

— RS (loai théng tin trao dbi): Thong tin trao ddi 1a lénh diéu
khién hay 1a dir liéu dé hién thi. Néu RS = 0 thi thanh ghi ma
1énh duoc chon, cho phép ngudi ding giri mot 1énh chang
han nhu xo4a man hinh, dua con trdé vé dau dong,... Néu
RS =1 thi thanh ghi dir liéu dugc chon va cho phép nguoi
dung giri dir lidu can hién thi 1én LCD.

— R/W (Read/Write) — Chan doc/ghi: cho phép nguoi dung
doc/ghi thong tin ti/lén LCD. Néu R/W = 1 thi doc dir liéu,
néu R/W = 0 thi ghi dir liéu.
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4.3.1.2. Bang lénh cia LCD

Ciing c6 cac mi lénh dugc giri @én LCD dé xo4 man hinh hodc
dwa con tré vé d4u dong hodc nhip nhéy con trd,... Bang 4.7.

Bang 4.7. Ma lénh LCD
Mai (Hex) Lénh dén thanh ghi cia LCD

1 Xoa man hinh hién thi

2 Trd vé dau dong

4 Dich con tro sang trai

6 Dich con tro sang phai

5 Dich hién thj sang phai

7 Dich hién thi sang tréi

8 Tat con tro, tat hién thi

A Tat hién thi, bat con tré

C Bat hién thi, tt con tro

E Bit hién thi, nhap nhay con tré
F Tit con trd, nhap nhay con tro
10 Dich vi tri con tro sang trai

14 Dich vi tri con tré sang phai

18 Dich toan b hién thi sang trai
1C Dich toan bg hién thi sang phai
80 Pua con tro vé dau dong thir nhat
Co Pua con tro vé dau dong thir hai
38 Hai dong ma tran 5x7

4.3.1.3. Lap trinh LCD

Giri ¢ tré l¢nh va giri di ligu dén LCD

Dé giri bat ky mot 1énh nao & bang 4.7 dén LCD, cén dua chan
RS =0, con dé giri dir liéu thi dat RS = 1. Sau d6, giri mét suon xung
cao xudng thip dén chan E d& cho phép chdt dir liéu trong LCD. Véi

250



phuong phap nay ta cin luu ¥ ring ludn phai dit mot d¢ tré 16n trong
qua trinh xut dir liéu hoic 1énh ra LCD.

Vi du I: Ghép nbi 8051 véi LCD nhu hinh 4.17, hdy lap trinh
thuc hién cong viéc sau:
Ghi 1énh chon LCD 2 dong, ma tran 5x7.

Hién thi man hinh va con tro.

Xoa LCD.

Dich con tr6 sang phai.

Hién thi lién tuc dong chir “BM KY THUAT VDK...!”

Giai:

; Chan P1.0-P1.7 dugc nbdi téi chan dit did 1liéu DO-D7
cua ;LCD.

; Chan P2.0 duogc
; Chéan P2.1 dugc
; Chan P2.2 duogc

ORG 0000H

LAP:

MOV
ACALL
ACALL
MOV
ACALL
ACALL
MOV
ACALL
ACALL

nbéi toi
A s .
noi téi

néi dén

A, #38H
COMMAND
DELAY
A, #OEH
COMMAND
DELAY
A, #01H
COMMAND
DELAY

chan RS cua LCD.
chan R/W cua LCD.

chan E cua LCD.

;LCD 2 dong, ma tran 5x7
;truyen lenh den LCD

;tao tre cho LCD

;hien thi man hinh,con tro
;truyen lenh den LCD

;tao tre cho LCD

;Xoa LCD

;truyen lenh den LCD

;tao tre cho LCD
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HIEN:

COMMAND:

DISPLAY:

252

MOV
ACALL
MOV
MOV
CLR A
MOVC
ACALL
ACALL
INC
DJINZ

SJMP

MOV
CLR
CLR
SETB
CLR
RET

MOV
SETB
CLR
SETB
CLR
RET

A, #06H ;dich con tro sang phai
COMMAND ;truyen lenh den LCD
DPTR, #DATA

R2, #19

A, @A+DPTR
DISPLAY
DELAY

DPTR

R2,HIEN ;kiem tra xem da het chuoi
;ky tu?
LAP
;ctc truyen lenh den LCD
Pl, A ;sao thanh ghi A den cong Pl

P2.0 ;RS = 0 de gui lenh
P2.1 ;R/W = 0 de ghi

P2.2 ;dat E = 1 cho xung cao
p2.2

;ve chuong trinh chinh
;ctc hien thi

Pl, A ;sao thanh ghi A den cong Pl

P2.0 ;RS = 1 de gui du lieu
P2.1 ;R/W = 0 de ghi

P2.2 ;dat E = 1 cho xung cao
p2.2

;ve chuong trinh chinh



DELAY: MoV R3, #100 ;tao thoi gian tre
HERE2: MOV R4, #255 ;dat R4 = 255
HERE: DJINZ R4, HERE ;R4 = 0
DJINZ R3, HERE2
RET
DATA:
DB 'BM KY THUAT VDK...!'
END
LCD
_1M0321
88% oz, 35533385
~lodo vrn ool
' 2 il
| :
U1
33pF RV1
XTALES N RO 10k
1 PO.2/ADR2 —% v
= & W i Po wADd |2 Vee
P0.S/ADS ﬁ
33pF 2 1 RsT Po T |2
2 000
i AR——
2 ¢
1 e e
c3 EIl 53 P25t -5
q J P26/AY4 2%
0&_ P2.7IA1S
T1 P10 PI.ORD —:‘1’
HE o EER
R2 P13 P3.IANTY 4
0.5 :; ::nm )
P16 PISMR (12
Pz P3.7RD p—
ATBSCS1
L

Hinh 4.17. Hinh vé vidu 1
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Hinh 4.18. Két qua mé phéng trén phan mém Proteus
Vi du 2: Hay ghép ndi 8255A vai 8051 véi dia chi cong co sa la
20h. Viét chuong trinh hién thi lién tuc dong chir .
“ GHEP NOI 8255A..!

HIEN THI LCD LMO32L.”

Giai:

ORG 0000H

CR EQU 80H ;PA, PB, PC LA CONG RA
APORT EQU 20H ;DIA CHI CONG A

BPORT EQU 21H ;DIA CHI CONG B

CPORT EQU 22H ;DIA CHI CONG C

RPORT EQU 23H ;DIA CHI THANH GHI DIEU

KHIEN
MOV RO, #CRPORT
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START:

HIEN:

MOV A, #CR

MOVX @GRO, A

MOV A, #38H ;LCD 2 dong, ma tran 5x7
ACALL COMMAND ;truyen lenh den LCD
ACALL DELAY ;tao tre cho LCD

MOV A, #0EH ;hien thi man hinh, con tro
ACALL COMMAND; truyen lenh den LCD
ACALL DELAY ;tao tre cho LCD

MOV A, #01H ;xoa LCD

ACALL COMMAND; truyen lenh den LCD
ACALL DELAY ;tao tre cho LCD

MOV A, #06H ;dich con tro sang phai
ACALL COMMAND; truyen lenh den LCD

MOV DPTR, #DATAl

CLR A

MOvC A, Q@A+DPTR

MOV R5, A

ACALL DISPLAY

ACALL DELAY

MOV A, RS

INC DPTR

CJINE A, #'!', HIEN ;kiem tra xem da

het chuoi;ky tu?
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HIEN1:

COMMAND:

256

MOV
ACALL
ACALL
MOV
CLR
MOVC
MOV
ACALL
ACALL
MOV
INC

CJINE

SJMP

MOV
MOVX
MOV
MOV
MOVX
NOP
NOP

MOV

A, #0COH ;xuong dau dong

COMMAND

DELAY

DPTR, #DATA2

A

A, @A+DPTR

RS, A

DISPLAY

DELAY

A, RS

DPTR

A, #'.', HIENl ;kiem tra xem da
het chuoi;ky tu?

START

;ctc truyen lenh den LCD

RO, #BPORT

@RO, A

RO, #CPORT

A, #00000100B

@RO, A

A, #00000000B



DISPLAY:

DELAY:
HERE2:
HERE:

DJINZ

DATAZ:

END

MOVX

RET

MOV

MOVX

MOV

MOV

MOVX

NOP
NOP
MOV

MOVX

MOV

MOV

DJINZ

DB

DB

@RO, A
;ve chuong trinh chinh
;sctc hien thi

RO, #BPORT

@QRO, A

RO, #CPORT

A, #00000101B

@RO, A

A, #00000001B

@RO, ARET;ve chuong trinh chinh
R3, #100 ;tao thoi gian tre

R4, #255 ;dat R4 = 255

R4, HERE ;R4 = 0

R3, HERE2

'GHEP NOI 8255A...!"

'HIEN THI LCD LMO32L.'
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Hinh 4.19. Ghép noi 8051 véi 8255A va LCD LM032L, mé phéng két
qua trén Proteus

4.3.2. PHOI GHEP VI PIEU KHIEN VOI LED 7 THANH
4.3.2.1. Co sé Iy thuyét
LED 7 thanh dugc chia lam 2 loai la: Anot chung va Katot

chung:

Déi véi dang Led Anot chung, chdn COM phai ¢6 muc logic 1 va
muon sang Led thi twong Umg céc chan a - f, dp sé & muc logic 0.

Déi véi dang Led Katot chung, chin COM phai ¢6 mirc logic 0
va muodn sang Led thi twong Ung cac chan a - f, dp s€ & muc logic 1

So d6 nguyén ly ciia LED 7 thanh dugc trinh bay nhu hinh 4.20a:
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Hinh 4.20a. So 36 nguyén Iy cia LED 7 thanh

So d6 trién khai dang nhu sau:

COM
a c d e g f dp
D1 D2 D3 =23 D5 Do 224 De

ol o2losloelosloelolo R"RRR*R*“R"R*R*
VRTRTRERTRTROR
a b ¢ d e g £ dp COM

Hinh 4.20b. Loai Anot chung Hinh 4.20c. Loai Katot chung

Bang ma nhu sau:

Bang 4.8. Bang ma cho Badng 4.9. Bang ma cho
Led Anot chung Led Katot chung

So|dp|g|fle|/d|[c|b|[a|Mahex||[Sé|[dp|g|[fleld][c|b[a]Maihex
0]1]1({0/0|0/0]|0]|0| OCOh O[O0 JO|Ll)1]|1|1|1]|1| 3Fh
1 {1 {1{1]1[1[0]|O[]]| OFSh 1/ 0]0{0{0{0[1[1]0]| O6h
21 1(0[1]/0|/0]|1][0]|0]| 0A4h 2(0]1]oj1|1]|O|1|l| S5SBh
311(0[1/1/0/0[0]|0]| 0BOh 3/10(1]0[0|1|1|1]|1]| 4Fh
4 1(0j0]1[1[0]|0]]1 9%h 4(0[|1|1]0|0]|1]|1[0| 66h
S11/[0{0]1]0/0[1]0] 92h S|O0|1]|1|0]1[1|/0]|1]| 6Dh
6| 1]0/0{0[{0[0[1]0| 82k 6 [0 ([1|1]1]|1|1]|0|1]| 7Dh
711]1{1[{1|1{0[0[0O]| OF8h 7]10]0{0floflo|1[1]1] O7h
8/ 1(0[{0]/0/0[0[0[0O| 80h SlO 1|1 [1]1[1|1¢f1 7Fh
9] 1[0(0|1[0|0[0[O0]| 90h 910 ((1]1jOf[1]|1[1]1 6Fh

4.3.2.2. Giao tiép

a) Giao tiép 1 led 7 doan
— Giao tiép truc tiép: kiéu nay s€ dung 1 port (hinh 4.21).
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Hinh 4.21. Giao tiép tryc tiép vi diéu khién véi 1 led doan

— Giao tiép gian tiép: kiéu nay chi dung 4 duong két ndi véi IC
gidi ma led 7 doan nhu hinh 4.22,

 S—
o—F{ro0  Prom (3 Hoo a — aI I -
o—=-Po1 PLITX o1 B 5 9
o—3po2 P12 5 02 cHEEAR C —
SIPL‘.J P13 Ve© D3 [ d A1
S Poa P14 E—a all— ERE . a2

O—g{ P05 P15 H4>0 ?Iu— E — vce
o— Pos P18 50 RBI G —
s L p172—a _ - W LED1

i BI/RBO [+—o0 VeC
oHER  ropHo
FamafT 3l s 74247
o] R r23 o
e P24 20
o= P25 70
oo P28 50
O—— WR P7—0

19 =| 20

b1 =

Y1 PSeN 20
e L3
reseT [ 18 ) EANE S=—0MWCC
RST
C QR

Hinh 4.22. Giao tiép gidn tiép vi diéu khién véi LED 7 thanh
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Vi du 1: Hay ding so dd hinh 4.21, viét chuong trinh diéu khién
1 led 7 doan dém 1én tir 0 dén 9.

DEM EQU R2
LED EQU P1
ORG 0000H ;BAT DAU CHUONG TRINH
MOV DPTR, #MA7DOAN ;DC BANG MA LED 7 DOAN
MAINO: MOV DEM, #00H ; DEM=00

MAIN1 MOV A, DEM
MOVC A, @A+DPTR ;LAY MA 7 DOAN

MOV LED,A ;RA LED HIEN THI
LCALL DELAY
INC DEM ; TANG GIA TRI DEM
CJNE DEM, #10,MAIN1 ;SS DEM VOI 10
LJMP MAINO ;LAM LAI TU DAU
o s——==—c—=——=——c—a=== CHUONG TRINH CON DELAY

DELAY: MOV RS, ##0FFH

LOOP1: MOV R6, #0FFH
DJNZ R6,$
DJNZ RS, LOOP1

RET
e KHAI BAO MA 7 DOAN TU SO 'O' DEN SO '9!
MA7DOAN:

DB OCOH,OF9H, OA4H, OBOH, 99H, 92H, 82H, 0OF8H, 80H, 90H
END
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Trong vi du trén ching ta can quan tam dén bién c6 tén “dem”
Vv6i gia tri ban diu bing 00h, dugc giai ma sang ma 7 doan va giri ra
led dé hién thi, tiép theo 1a thuc hién chuong trinh con delay 1 gidy,
sau d6 ting gi4 tri dém 1én 1 don vi va kiém tra xem néu chwa bing 10
thi quay v& giai ma va hién thi s méi, néu bang 10 thi xo4 vé 00 va
bit dau lai chu ky méi.

Vi du 2: Hay dung so d6 hinh 4.23, viét chuong trinh diéu khién
2 led 7 doan dém 1én tir 00 dén 99.
ORG OH
START:
MOV R1, #00H
LAP: MOV A,R1
ACALL CHUYENBCD
MOV P2,A
ACALL DELAY'
INC R1
CJNE R1,#100,LAP
CHUYENBCD:
MOV B, #10
DIV AB
SWAP A
ADD A,B
RET
DELAY:
MOV TMOD, #10H ;SU DUNG TIMER 1 CHE DO 1
MOV R3, #25 ;TAO TRE 10s
AGAIN: MOV TL1, #0FEH ;TL1 FEH, BYTE THAP
MOV TH1, #6FH ; TH1 6FH, BYTE CAO
SETB TR1 ; KHOI DONG TIMER 1
BACK: JNB TF1, BACK ;KIEM TRA CO BO DINH THOI
CLR TR1 ; TAT TIMER 1
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CLR TF1 ;XOA CO TIMER 1
DJNZ R3,AGAIN ;sNEU R3 KHAC 0 THI LAP
RET
END.
<
Q
I b B
| b= P Eud bt 2,:“’_,_:
5888468 3888888
5 <non§§ § <noo§§5§
YYY YYY
S,
Q-
&
oy nnanBean 1A
53383485 33553537 gEEEEcEE
e e hean
2 88 B s
o ff e oalsl  Aselelefeel
<
bl 32 | g3
% 6 {Ia j__}—.—-h.

Hinh 4.23

:

D1

L.owo—JL__H_
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b) Giao tiép nhiéu led 7 doan

* Sir dung phuwong phdp quét

Pé 1am quen vdi cach thirc giao tiép diu khién nhiéu led 7 doan
thi nén két ndi theo phuong phap quét. So d6 nguyén ly cua led 7 doan
hinh 4.24.

Tai mdi mét thoi diém ta chi cho 1 transistor din va 7 transistor
con lai tét, dir lidu giri ra s& sang trén led tuong mg véi transistor dn.
Sau d6, cho 1 transistor khac din va giri dir liéu hién thi cho led do,
qua trinh diéu khién nay dién ra l4n lugt cho dén khi hét 8 led.

Véi toc d6 giri dir liéu nhanh va do mit ta c6 luu anh nén ta nhin
thy 8 led sang cung 1 luc.

B

i
tad

s [

2aat

’

<

-

l
|

L

+18

By
=16

5::

..”,_ A

Hinh 4.24. Giao tiép vi diéu khién véi 8 led 7 doan

Trong so d6 hinh 4.24 ta c6 thé giam bot sé lugng duong didu
khién bang cach dung thém IC sb déng vai tro quét va giai ma nhu
hinh 4.25.
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Hinh 4.25. Giao tiép vi diéu khién véi 8 led 7 doan chi diing 1 port 8 dwdng

Trong so db hinh 4.25 ta dung IC 7447 dong vai trd giai ma s6
BCD sang mi 7 doan, IC 74138 c6 chirc ning giai ma 3 dudng sang 8
duong didu khién 8 transistor. S6 luong dudng diéu khién cn dung la
7 duong.

Trong 7 dudng diéu khién cua portl thi vi diéu khién s& dung 4
bit thép dé giri ma BCD ra IC giai ma diéu khién led 7 doan, 3 bit tiép
theo dung dé diéu khién IC giai ma cho phép 1 transistor din. Puong
tin hiéu P1.7 diéu khién chan cho phép cuia IC 74138: khi muén cho
phép hién thi thi P1.7 phai & mitc 0, khi cAm thi P1.7 phai & mitc H.

Trong phuong phap quét sir dung 8 led thi thai gian dugc phép
sang cua 1 led bang 1/8 chu ky quét, thoi gian tit bing 7/8 chu ky
quét. Do thoi gian led tat kh'é dai so voi thoi gian led sang nén phai
quét nhanh thi ta m&i nhin thay tit ca cac led déu sang.
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Véi led don sang 1/2 chu ky va tht 1/2 chu ky thi tin sb dé mit ta
nhin thiy led séng lién tuc (sing ludén do mét lru 4nh) do dugc trong
thuc té phai > 40Hz.

Vi 8 led 7 doan ding phuong phap quét thi tin sé quét do dugce
trong thuc té phai 1én hén > 60Hz.

Vi du: Thuc hién doan chuong trinh sau dé hién thi s 26 (hinh 4.26)
ra2 Led 7 doan:

Fn
= L = RS
1 xmz L1 SESSSSRSE | 1 11 1| RSUSSSSaast | 1 1 1 1 | USSR taaaatas:
+lﬂ ronw—?: et A L Bt | i L1 SRR L Rt e b
b nmﬁ
Frm g mea G P e e b e g R
4 raoma 14— 5 oy e £ e s ke Fat Ak L TEY
i b S ETRRNE
sl ambE
t:u nmﬁ:
Rl s
Hinh 4.26. Sir dung phwong phap quét LED
org Oh
main:
MOV P2, #82h ; Ma cua sé 6
CLR P1.0 ; Hién sé
CALL Delay
SETB P1.0

MOV P2, #0A4H ; M3 cua sé 2
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CLR Pl.1

CALL Delay
SETB Pl.1
SJMP main
Delay:
PUSH 07H
MOV R7,#100
DJNZ R7,$
POP 07H
RET
END

* Sir dung phuwong phdp chot

Khi thue hién tach riéng cac duomg dir liéu cua Led, ta c6 thé cho
phép céc Led sang dong thoi ma s& khong c6 hién tuong anh huéng
gitra céc Led. IC chdt cho phép luu trit dit liéu cho céc Led c6 thé sir
dung 1a 74LS373, 74LS374.

Vi du: St dung so dd hinh 4.27. Viét chuong trinh dé hién thi sb
tang dan tir 00 dén 99 ra 2 Led 7 doan .

ORG OH
main:
MOV RO,#0 ;RO chita gia tri xudt ra LED
lap:
MOV A, RO
MOV B, #10;A chia hang chuc, B chia hang don vi
DIV AB
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MOV DPTR, #Maled?7
MOVC A,@A+DPTR  ;Lidy md LED 7 doan
MOV P2,A
SETB P3.1 ;Xudt sé hang chuyc
CIR P3.1
MOV A,B
MOVC A, GA+DPTR
MOV P2,A
SETB P3.0 ;Xudt sé hang don vi
CLR P3.0
CALL Delay
INC RO ;T&ng RO
CJNE RO, #100,lap ;So sanh véi 100, néu #0
thi tiép tuc
SJMP main ;bdng 100 thi giam vé 0
Maled7:
DB 0COh,0F9h,OA4h,0BOh,99h,92h,82h,0F8h,80h,90h

Delay
PUSH 07
PUSH 06
MOV R6, #255 -
Delayl:
MOV R7, #255
DJNZ R7,$
DJNZ R6,Delayl
POP 06
POP 07
RET
END.
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4.3.3. GHEP NOI ADC VOI 8051 VA LAP TRINH

Céc bd chuyén d6i ADC dugc sir dung rét rong rdi. Ly do 12 may
tinh 1am viéc trén cac gia tri nhi phan. Tuy nhién trong thuc té, cac dai
luong vat ly déu & dang tuong tu (lién tuc). Vi du: nhiét do, ap suét,
lwu luong,... la cac dai lugng vat ly duge chuyén vé dong dién hoic
dién 4p (tuong tu) qua mot thiét bi goi 12 b bién ddi. Do vay, cin mot
b6 chuyén ddi twong tu sb dé bo vi diéu khién c6 thé doc duge ching.
Chip ADC dugc sir dung rong rai hién nay d6 1a ADC0804.

4.3.3.1. Giéi thiéu vé ADC0804

ADCO0804 1a bd chuyén dbi tuong tu — s6 thudc ho ADC0800 cua
hang National Semiconductor. Chip cé dién ap nud6i +5V va dg phan
giai 8 bit. Ngoai do phan giai thi thoi gian chuyén doi ciing 1a mét
thong sb quan trong danh gia b ADC, d6 1a thoi gian can thiét dé bo
ADC chuyén dau vao tuong tu thanh sb nhi phan. Déi véi ADC0804
thoi gian chuyén déi phu thude vao tan sb ddng hd cép t6i chan CLK
va CLK IN va khong bé hon 110ps. Hinh 4.29 mé ta ADC & ché do
chay tu do.

Céc chan cia ADC801 c6 chirc s T
nang nhu sau: o

6 18
; . . B——=1+N L2 -
~ CS (Chip Select) - Chon chip: o] N & bt Lo
% o . £ 3 < DB2 [0
Dau vao tich cuc muc thap dugc st 5 9|\ ree)r D83 32—
21 . DB4 -
dung deé kich hoat chip ADC0804. 0 13 - = 13 =
~ RD (Read) - Doc: Tin higuvao =~ ] st MR
, . 2 - _ s 4. DO RD
tich cuc murc thap. Khl'CS —’O va néu 5_113_ % =15 o
c6 mot xung tir cao xuong thap ap dén ° Ccs o
A S s TEA X s 2
chin RD thi dir liéu ra dang sé 8 bit O—2 VCCVREF &
duoc dua tai cac chan dir liéu DO — D7. ADCO0804 ©
Chan RD con dugc goi 1a chan cho 0
phép dau ra. Hinh 4.28
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— WR (Write) — Ghi: Chan ndy ding dé bio cho ADC0804 bit
diu qua trinh chuyén dbi. Néu CS = 0 khi WR tao ra xung thép Ién cao
thi b ADCO0804 bit diu tién hanh chuyén déi gia tri diu vao tuong tu
Vin vé s6 nhij phan 8 bit. Luong thdi gian cin thiét dé chuyén di thay
d6i phu thudc vao tin sé dua dén chan CLK IN va CLK R. Khi viéc
chuyén d6i dir liéu dugc hoan tit thi chan INTR dugc ADC0804 ha
xudng thip.

— CLK IN va CLK R: CLK IN la chén vao ndi téi dong hd ngoai
khi df)ng hd ngoai dugc st dung dé tao thoi gian. Tuy nhién,
ADC0804 ciing c6 mét bd tao xung dong hd trén chip. Dé ding déng
hd trong thi cac chan CLK IN va CLK R duoc ndi t6i mot tu dién va
mot dién trds (hinh 4.29). Tén sé ddng hd duoc xac dinh: f=LRC.

Gia tri thong thuong cua dai lugng trén 1a R = 10K, C = 150pF
va tin sé nhén duoc 1a f = 606 KHz, thoi gian chuyén dbi sé& 1a 110ps.

— INTR (Interrupt) — Ngit: Con goi 1a két thuc viéc chuyén ddi.
Pay 1a chén ra tich cuc muc thap. Binh thuong chan nay & mic cao
khi chuyén déi hoan tit thi n6 chuyén xudéng mirc thip dé bao cho
CPU biét dir liéu duoc chuyén dbi da sin sang dé ldy di. Sau khi INTR
xudng thip cin dat CS = 0 va giri mdt xung cao xubng thap téi chan
RD dé dura dir liéu ra.

— Vin (+) va Vin (-): Pdy 1 hai ddu vao twong tu vi sai, trong d6

— Vin = Vin (+) — Vin (-). Théng thuong Vin (-) dugc ndi xuéng
dt va Vin (+) duoc dung lam dau vao tuong tu va tin hiéu nay sé
duoc chuyén vé dang s6.

— VCC: La chan ngudn nudi +5V. Chan nay con dugc dung lam
dién ap tham chiéu khi ddu vao Vref/2+ (chan 9) dé ho.
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Hinh 4.29. Kiém tra ADC & ché d§ chay tr do

Kich thudc budc 1a su thay di nhé nhit ma ADC cé thé phén
biét dugc.

- DO — D7: La céc chan dir liéu s6. Cac chan nay duoc dém 3
trang thai va dir liéu da duoc chuyén déi chi duoc truy cap khi chan
CS =0 va chan RD dua xubng mirc thip. Dé tinh dién ap dau ra co thé
su dung cong thuc sau:

Vin

Dout = —; =
kichthudc buoc

— Dout: La dau ra dir liéu s

— Vin: Dién 4p diu vao tuong tu

— Vref/2: La chan dién ap dau vao dugc dung lam dién ap tham
chiéu. Néu chan nay hé (khong dugc ndi dat) thi dién ap dau vao
tuong tu cho ADC0804 nim trong dai 0 dén 5V (giéng nhu Vee). Tuy

nhién, c¢6 nhiéu ung dung ma dau vao tuong tu ap dén Vin khac véi
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dai 0 dén 5V. Bang 4.10 biéu dién quan hé dai dién ap Vin d6i vdi cac
dau vao Vref/2 khac nhau:

Bang 4.10.‘ Quan hé dién dp Vref/2 vdi Vin

Vref/ 2 (V) Vin (V) Kich thuéc buée (mV)
Ho 0 dén 5 5/256 =19.53
2.0 0 dén 4 4/256 = 15.62
1.5 0 dén 3 3/256 =11.71
1.28 0 dén 2.56 2.56/256 = 10
1.0 0 dén 2 2/256 = 7.81
0.5 0 dén 1 1/256 = 3.90

Céc bude khi ADC chuyén dbi dir liéu la:

1

Bat WR = 1 dé giri mot xung thap l1én cao dé bit diu chuyén
doi.

Duy tri kiém tra chan INTR. Néu INTR xudng thip thi viéc
chuyén ddi duogc hoan tit va c6 thé chuyén sang budc tiép
theo.

Sau khi chan INTR xudng thip, bat CS = 0 va giri mot xung
cao xudng thdp dén chan RD dé nhan dir lidu tur chip
ADCO0804. Phan chia thoi gian cho qua trinh nay dugc trinh
bay nhu sau (hinh 4.30).
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A I I

WR -
DO - Ra dir liéu
INTR l
RD Bit diu Két thuc
Poc dir liéu

Hinh 4.30. Phan chia thai gian doc va ghi caa ADC0804
4.3.3.2. Noi ghép ADC0804 vai 8051 va lap trinh

So d6 ghép néi ADC0804 véi 8051 nhu hinh 4.31 sir dung
ngudn ddng ho sin co trong 8051.

Tir so d6 ghép ndi hiy: Viét chuong trinh kiém tra chan INTR va
chuyén tin hiéu dau vao tuong tu vao thanh ghi A.

8051 ADCO0804 5 T
P25 —— Vee
P26 RD CLKR ﬂf*
WR  CLKIN 150p
P1.0 < —
< DO Vin(+) =
< | 10k
_ Vin(-) L 5 SPOT
D A
- Veedl2 —0 |
b GND =
P17 <« D7 __I__ -
P27 < INTR -

I 4l

Hinh 4.31. Noi ghép ADC0804 véi 8051 sir dung ngudn dong hd sin c6
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Giai:
; D3t P2.6=WR (b&t diu chuyén d&bi cdn 1 xung thép
1én cao)
; D&t chan P2.7=0 khi két thuc chuyén dbi
; Pa&t P2.5=RD (xung cao - xubng - thdp sé& doc da
liéu tu ADC)

; P1.0 - P1.7 nbéi tdi chan cua ADC0804

ORG Oh
SETB p2.7 ;P2.7 lam cong vao
MOV P1l, #0FFH;chon Pl lam cong vao
BACK: CLR P2.6 ;dat WR = 0
SETB P2.6 ;dat WR = 1 de chuyen doi
HERE: JB P2.7,HERE; kiem tra INTR
CLR P2.5 ; ket thuc chuyen doi cho
phep doc
MOV A,Pl ;chuyen du lieu doc duoc
;vao thanh ghi A
SETB P2.5 ;dua RD = 1 de doc lan sau
SJMP BACK

END

Mot chip rat hiru ich khic cua National Semiconductor la
ADC808/809 (hinh 4.32). Chip nay c6 dén 8 dau vao va chiing ciing
c6 dau ra dir liéu 8 bit nhu ADC0804. 8 kénh dau vao twong tu dugc
ddn kénh va dugc chon nhu bang 4.11 nho 3 chén dia chi A, B, C.

Péi véi ADC0808/0809, cic dién ap Vref (+) va Vref (-) thiét
lap dién ap tham chiéu. Néu Vref (=) = 0 va Vref (+) = +5V thi d6
phan giai 1a 5/256 = 19,53mV. Muén c¢6 d6 phan giai = 10mV ta dat
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Vref (+) = 2,56 va Vref () = 0. Cac chén dia chi A, B, C dugc dung
dé chon kénh diu vao INO — IN7 va kich hoat chan ALE chét dia chi.
Chan SC dung dé bt diu chuyén ddi. Chan EOC ding dé két thic
chuyén dbi va chan OE cho phép doc dau ra.

u13

25 {ino bo HI—o Béing 4.11. Chon kénh tuwong

as  Bid tu ciia ADC809

o—i IN3 03 =0 "

Oo—= IN4 D4 [0 Chon kénh twong tur C B A

O— IN5 D5 5902

O— IN6 D6 572 INO 0 (0|0

O—— IN7 D7 —0

- :g Y & IN1 0 0 1

”'—w ok IN2 0|1 (|0

e IN3 011

o2

o2 A IN4 1 ]o]o

0—551 A2

O—5 ALE INS 1 0 1

= OE

° N IN6 1 [1]o0
vee © IN7 1 [ 1 [1

ADCOB%

Hinh 4.32. B) bién d6i ADC808/309

ADC0808/0809 khong c6 xung dong hd bén trong, do d6 phai
duoc cip xung ddng hd tir bén ngoai dén chan Clock.

Trong hé thdng hinh 4.33, vi diéu khién sir dung 15 duomg diéu
khién dé giao tiép vai ADC0809, trong d6 c6 8 dudong dung dé nhan
dir liéu sé sau khi chuyén dbi (D7:D0), 3 dudong ding dé xut dia chi
chon 1 trong 8 kénh (A2A1A0), 1 duong dung dé xuit tin hiéu chét
dia chi (ALE), 1 dudng dung dé xuét tin hiéu diéu khién ADC0809 bat
diu chuyén dbi (START), 1 duong dung dé xuét tin hiéu diéu khién
cho phép xuét dir liéu (OE), 1 duong dung dé nhén tin hiéu bio qua
trinh chuyén ddi két thic dé tién hanh nhan dir liéu.
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Hinh 4.33. Giao tiép vi diéu khién véi ADC 0809

Trong img dung ta c6 thé ding 1 dwong diéu khién ca 2 tin hiéu
ALE va START. Sau khi ra 1énh ADC thuc hién qua trinh chuyén dbi
thi vi diéu khién s& kiém tra tin hiéu EOC xem chiing xudng mirc thip
14 bao hiéu qua trinh chuyén ddi dang xay ra, va cho cho dén khi tin
hiéu nay 1én mirc cao trd lai thi qua trinh chuyén ddi két thic méi tién
hanh nhan dir liéu.

Ta c6 thé khong thuc hién theo cach kiém tra vira trinh bay bing
cach chd ADC chuyén ddi xong sau 1 khoang thdi gian tCONV 1én
nhét 14 116ps theo so tay tra ciru (datasheet) thi bt dau nhén dir liéu.
Khi d6, ta khong can phai dung 1 dudmg tin hiéu kiém tra chan EOC
va chan nay bo tréng.

Luu dd diéu khién ADC 0809 chuyén dbi 1 kénh theo 2 cach vira
trinh bay nhu hinh 4.34:
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Xudt qddrkenh ra |A2:A0)
Tgo xung cho ALE va START

Xudt addrkenh rq |A2: AD]
Tgo xung cho ALE va@ START

le

Delay ¢chd chuyén adi xong

(a)

(b)

Hinh 4.34. Luu db diéu khién ADC 0809

;ommmm e Chuong trinh chuyén Analog sang

Digital, k&t qua c&t vao thanh ghi A

ORG OH

INADC EQU P1

CONTROL EQU P2

START BIT P2.3
START: MOV CONTROL, #00000000B

SETB START
NOP
NOP
CLR START

278

;NHAP DU LIEU TU ADC
;DIEU KHIEN ADC
;START VA ALE BIT P2.3
;CHUYEN RA PORT 2

;START =1

;START = 0




LCALL DELAY
MOV A, INADC

CHUYEN DOI

SJMP START
DELAY:

MOV R3, #52
HERE: DJNZ R3,HERE

RET
END

;DOC DU LIEU SAU

4.3.4. NOI GHEP 8051 VOI CAM BIEN NHIET

4.3.4.1. Giéi thiéu chung vé cam bién nhiét

Cac bo chuyén dbi cac dai lugng vat ly nhu nhiét d9, ap suét, luu
luong, cudng d6 anh sang,... thanh tin hiéu dién dugce goi la cam bién.
Vi duy, nhiét d6 duoc bién dbi thanh cac tin hiéu dién sir dung céc bd
bién dbi, b bién ddi d6 duoc goi 1a cam bién nhiét. Loai cam bién don
gian va hay ding bao gdm cac loai ho LM34 hoic LM35 cua hing
National Semiconductor Corp nhu céc bang dudi day.

Bang 4.12. Cam bién nhiét ho LM34

Mai ky hiéu Dii nhiét do D) chinh xac | Paura
LM34A —55F to+300C +20F 10mV/F
LM34 —-55F to+300 C +3.0F 10mV/F
LM34CA —40 Fto+230C +20F 10mV/F
LM34C —40Fto+230C +3.0F 10mV/F
LM34D —32Fto+212C +40F 10mV/F
Bang 4.13. Cim bién nhiét ho LM35

Ma ky hiéu Dii nhiét do P4 chinh xic Diu ra
LM35A —55Cto+150C +1.0C 10 mV/F
LM35 —-55Cto+ 150 C +15C 10 mV/F
LM35CA —40Cto+110C +1.0C 10 mV/F
LM35C —40Cto+110C +15C 10 mV/F
LM35D 0Cto+100C +20C 10 mV/F
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4.3.4.2. Phéi hop tin hi¢u va phéi ghép LM35 véi 8051

Hau hét cac bd cam bién déu dua ra tin hiéu dudi dang dién 4p,
dong dién, dung khing hodc trd khang. Tuy nhién, ching ta can
chuyén ddi céc tin hiéu nay vé dién ap d& dua dén diu vao cua bj
chuyén di ADC. Su chuyén dbi nay duoc goi 1a phdi hop tin hi¢u.

Vi du: Xét truong hop ndi LM35 hoic LM34 téi ADC0804. Vi
ADC0804 c6 db phan giai 8 bit voi téi da 256 muc (2%), va LM35
(hoic LM34) tao ra dién ap 10mV ung véi su thay dbi 10C, nén ta c6
thé phéi hop Vin cia ADC308 dé tao ra Vout = 2560mV (2,6V) & dau
ra diy thang do. Dé tao ra Vout déy thang 2,56V cia ADC0804 ta cén
dat dién ap Vref/2 = 1,28V (su phu thudc giira Vout va Vref/2 cho
trong bang 4.13). Bang 4.14 biéu dién su phu thudc nhiét do va Vout
cua ADCO0804.

Bang 4.14. Nhiét do va Vout cia ADC0804

Nhiét dy C) | Vin(mV) | Vout (D7-D0)
0 0 0000 0000
1 10 0000 0001
2 20 0000 0010
3 30 0000 0011
10 100 0000 1010
30 300 0001 1110

Vi du: Lap trinh cho hé thong do nhiét do ding cam bién nhiét
LM35, ADC0804 va hién thi 1én LED 7 thanh (hinh 4.35).
ORG 000H
MOV P1, #0FFH

SETB P3.2
LAP: CLR P3.1

SETB P3.1
CHUYENADC:
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XUATLED:

Maled7:

0COh, 0F9h, OA4h, 0BOh,99h,92h, 82h, 0F8h, 80h, 90h

END.

JB P3.2,CHUYENADC
CLR P3.0

SETB P3.0

MOV A,P1

ACALL XUATLED
SJMP LAP

MOV B, #100

DIV AB

MOV DPTR, #Maled?
MOVC A, @A+DPTR
MOV P2,A

SETB P0.2

CLR PO0.2

MOV A,B

MOV B, #10

DIV AB

MOVC A, @A+DPTR
MOV P2,A

SETB PO.1

CLR PO.1

MOV A,B

MOVC A, @A+DPTR
MOV P2,A

SETB P0.0

CLR P0.0O

RET

db
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Néu c6 nhidu cim bién nhiét cAn phai chuyén dbi réi méi ghép
ndi véi 8051 thi c6 thé sir dung ADC808/809. Mai chip loai nay c6 thé
kiém so4t dugc tdi da 8 cam bién nhiét.

4.4. PHOI GHEP VI DIEU KHIEN VO'I THE GIOI THUC 2: PHOI
GHEP 8051 VOI1 DPONG CO BUOC, BAN PHIM VA BO
BIEN POI SO - TWUONG TU DAC

4.4.1. NOI GHEP 8051 VOI PONG CO BUGC
Phén nay bat diu véi viéc gidi thiéu tong quan vé hoat dong cua
cac dong co budc. Sau d6, md ta cach phdi ghép mot dong co bude
voi bd vi diéu khién 8051. Cudi cung sir dung cac chuong trinh hop
ngit dé trinh dién diéu khién goc va huéng quay cua dong co budc.

4.4.1.1. Phan loai djng co budc

Pong co budc 1a mot thiét bi sir dung rong rai dé chuyén cac
xung dién thanh chuyén déng co hoc. Trong cac {mg dung ching han
nhu cac by didu khién dia, cic may in kim ma trin va cac may robot
thi dong co bude duge dung dé diéu khién chuyén dong.

M&bi dong co bude déu cé phan quay roto 1a nam cham vinh ciru
(cling con duoc goi 1a truc din - shaft) duoc bao boc xung quanh la
mot by phan dimg yén goi stato (xem hinh 4.36).

Cac dong co budc thudng duoc phan loai theo s6 pha:

— Céac dong co budce ludng cuc la cac motor khong chdi than hai
pha va c6 4 dau day (hinh 4.37).

— Pong co don cuc la dong co khong chdi than, ¢ bdn pha va co
5 hodic 6 dau day (hinh 4.38).
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Hinh 4.37. Pong co buéc ludmg cuc 2 pha khong chdi than 4 diu day

3

Hinh 4.38. Dong co bugc don cyc 4 pha khong chdi than 6 diu day

284



Trong trudmg hop dong co don cuc 5 day, cap diy dat da dugc
n6i ngdm & bén trong. Mot dong co don cuc c6 thé dugc sir dung
nhu mét déng co ludng cuc bing cach dé ho cac day néi dit. Piéu
ndy sé& lam ting géc chuyén dong, ting moémen xo4n va do d6 lam
tang luc kéo.

Ngoai nhirng dong co budc don cuc va ludng cuc, con c6 mot
loai déng co budce co 8 dau day. Véi loai dong co phd dung nay, bing
cach ndi cac ddu day voi nhau theo mdt cach thirc nhat dinh, ngudi sir
dung c6 thé tao ra dong co budc don cuc hay ludng cuc.

4.4.1.2. Nguyén ly hoat dong ciia dong co buéc

Nguyén ly hoat dong ciua dong co budc dugc moé ta nhu sau: Co
4 duong tin hiéu dua vao 4 cudn day. 3 madi budce, néu cac cudn day
nay dugc nap nang luong theo ding trinh tu s€ tao ra mot tir truong )
dinh va khién cho dong co dich chuyén theo mot chiéu nhét dinh. Néu
ta dao trat t cua cac budc s& lam dao chiéu quay cua dong co.

Pé dé dang hiéu dugc hoat dong cua dong co budc, dudi day la
mo phong diéu khién budc quay ciia mot dong co bude don cuc 4 pha.
Co6 ba cach kich thich cac cudn day tuong ung véi ba cach hoat dong
khéc nhau cua dong co budec.

¢ Single Coil Excitation (Full Step)

Céch thirc diéu khién nay dugc goi 1a chudi xung 4 budc diéu
khién dang song (hinh 4.39).

MOi cudn day trong 4 cudn diy lan lugt dugc kich hoat. Trat tu
kich thich nay s& tao ra sy di chuyén tron tru va tén it nang luong nhit.
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Step. | Coil 4 [ Coil3 | Coil2 | Coil
___.-,V_.__..__E‘,,,A,,, S : 4 =
bl | On Off Off 3 * .E
'2'
r [ u‘i B
!
b2 off off | Off z.-.».z
? Izl
&
b3 Off On Off Z. * 'E
i
-
|4| |
|
b.4 Off - off On 2'1-.-.5 |
| |
| Izl |
Shicn Buoc Cudn Cuén Cudn Cuén % Chicu
kl‘m . . . ) . - quay
dong day 4 day 3 day 2 day 1 bo dém
ho 1 0 0 0
2 0 1 0 0
Y| 3 0 0 1 0
4 0 0 0 1
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o,
0.0

Two Coil Excitation (FullStep)

Céch thirc didu khién nay dugc goi 1a chudi xung 4 budc thong
thudng (hinh 4.40). G mdi budce, c6 hai cudn day lién tiép duogc nap

nang lugng.
Step Coil 4 Coil 3 Coil 2 Coil 1
=
b.1 On On Off off |I " 3
0
g
b2 Off On On of T & IE
i
|
- S
b3 Off off On o ML
i {
B
' =
M
}
b.4 On off off On %3. \ IE
l
.
Chiéu Buéc | Cuén | Cugn | Cuén | Cudn Chiéu
ki}m diy4 | diy3 | day2 | dayl quay
dong 1 1 1 0 0 bo dem
ho 2 0 1 1 0
3 0 0 1 1
& 4 1 0 0 1

Hinh 4.40. Chudi xung 4 buéc thong thurong
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Céch kich thich nay gdy chuyén dong khong tron tru va tén nhiéu
nzng luong nhung lai tao ra dugc mémen quay 16n hon. Cén cha y rang:

— Cuén day 4 ludn nguoc chiéu véi cudn day 2.

— Cuén day 1 ludn nguoc chiéu véi cudn day 3.

s  Half Step

Cach thirc diéu khién nay duogc goi 1a chudi xung 8 buéc (hinh
4.41)

Buéc | Cugn | Cugn | Cuén | Cudn
day day day day
4 3 2 1
Chieu : : 0 0 014 chitu
2 1 1 0 0 quay
kim 3 0 1 0 0 bo dém
déng hd 4 0 1 1 0
\/ 5 0 0 1 0
6 0 0 1 1
7 0 0 0 1
8 1 0 0 1
Step = Coil4 | Coil3 | Coil2 | Coill | -
=

b2 | On On Off

{
|
E
bl | On Off Off E Off 3
F
|
|
|
|
?

off | I
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Off

Off

On

On

On

On

Off

Off

On

On

Off

Off

Off

Off

Off

Off

Off

Off

Off

On

b.3

b.4

b.5

b.6

b.7

b.8

Hinh 4.41. Xung 8 budéc

289



4.4.1.3. Mot s6 thong s6 va khai niém
< Goéc buédc (Step Angle)

Vay mdi buédc c¢6 do dich chuyén 12 bao nhiéu? Diéu nay phu
thudc vao céu tric bén trong ciia dong co, dic biét 1a so ring cua stato
va roto. Géc budc 1a dd quay nho nhit cia mét budce, cac dong co
khac nhau ¢6 cic goc budce khac nhau. Bang 4.15 trinh bay mot s6 goc
budc ddi voi cac dong co khac nhau. Trong bang c6 sir dung thuat ngir
s6 budc trong mdt vong (Steps per revolution). Day 1a tdng s budc can
dé quay hét mot vong 360° (ching han 180 budc x 2° = 360°).

Bing 4.15
Géc buéc S6 buéc/vong
0.72 500
1.8 200
2.0 180
2.5 144
5.0 72
7.5 48
15 24

< Quan hé < biréc/gidy va s6 vong quay/phit RPM

Quan hé giita s vong quay trong phit RPM (revolutions per
minute), s budc trong vong quay va sb budc trong vong gidy la quan
hé thudc vé truc giac va no duoc biéu dién nhu sau:

RPM x Sé budc trong vong quay

Sé buéc trong gidy =
60
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< Chudi xung bon buéc va so ring trén roto

Chudi xung chuyén mach dugc trinh bay & bang trong hinh 4.40
dugc goi 1a chudi chuyén mach 4 budc. Vay d dich chuyén cua 4
budc nay sé la bao nhiéu? Sau mdi khi thuc hién 4 budc nay thi réto
chi dich duoc mdot budc rang. Do vay, trong dong co budc vai 200
budc/vong thi réto cia nd c6 50 rang vi 50 x 4 = 200 budc can dé
quay hét mot vong. Diéu nay din dén mot két luan l1a géc budc ti
thiéu ludn 1a ham cua sb rang trén roto. Hay noéi cach khac, géc budce
cang nho thi réto quay dugc cang nhiéu rang. Hay xét vi du sau:

Vidul:

Hay tinh s6 14n cia chudi 4 budc & bang trong hinh 4.40 phai cap
cho mot dong co budce dé tao ra mét dich chuyén 80° néu ddong co goc
budc 1a 2°.

Loi gidi:

Mot dong co cb goc bude 1a 2° thi phai cé nhimg dic tinh sau:
géc bude 2°, sb budc/vong 1a 180, sé ring cua roto la 45, do dich
chu &n sau mdi chudi 4 budc 1a 8°. Viy dé dich chuyén 80° thi can 10
chu 1 4 budc.

Nhin vao vi du trén thi c6 ngudi s& hoi vy mudn dich chuyén di
45° thi lam thé nao khi goc bude 1a 2°. Mudn c6 d6 phan giai nho hon
thi tit ca moi dong co budc déu cho phép chudi chuyén mach 8 budc,
chudi 8 budc ciing con dwoc goi chudi nira bude (half - stepping), vi
trong chudi 8 budc thi mdi budc 1a mot nira ctia goc bude binh thuong.
Vi du, mét dong co cd goe budce 1a 2° ¢6 thé sir dung goc budce 1° néu
4p dung chudi & bang trong hinh 4.41.

.

< Toc d) dong co

Téc do dong co dugc do bing sb budc trong mot gidy
(budc/gidy) 1a mot ham cua téc dd chuyén mach.
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% Momen giir

Mbmen giir 1a lugng mémen ngoai can thiét dé lam quay truc dong
co tir vi tri giir cia né véi didu kién truc dong co dang dimg yén hodc
dang quay véi téc 4o RPM = 0. Dai lugng nay dugc do bang ty 1€ dién ap
va dong cép dén dong co. Pon vi cia m6men gir 1a kilogam — centimet.

% Dong kich tir ctia cugn day

Chiing ta ciing phai lvu y mét didu ring dong dau ra cua 8051
khong thé du 16n dé diéu khién cac cudn ddy dong co. Vi vdy, ta can
phai sir dung thém céc IC chuyén dung ching han nhu ULN2003A dé
cép dong cho cudn day, hoic sir dung cac bong ban dan Tranzitor cong
sudt, nhung lwu y phai mic thém cac Diot dé ngan dong cam tng
nguoc. Vi vdy, ly do chinh ma ULN2003A dugc wa chudng doé 1a co
san cac Diot bén trong.

U3
; 9
it BE INPUT (IB-7B) | OUTPUT (1C - 7C)
| 5 i L
8 2
= i L H
A Bl

ULNZO0%A
Hinh 4.42. So @6 chin va bang chan ly: H = Hight logic, L = Low logic

Vidu2:

Hay mo6 ta két nbi 8051 véi dong co budc cua hinh 4.43 va viét
mot chuong trinh quay né lién tuc bang cach sir dung chudi xung 4
budc thong thuong.

Loi giai:

Céc budc dudi day trinh bay viéc két ndi 8051 véi dong co bude
va lap trinh cua né.
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1. Sirdung mot dm ké dé do tré khang cuia cac dau day. Diéu nay
x4c dinh d4u chung (COM) nao duoc ndi ti cudn diy nao?

2. Céc day chung dugc ndi téi diu duong cua ngudn cip cho
dong co. Trong nhiéu dong co thi + 5V 1a du.

3. Chuong trinh dugc viét nhu sau:

c1
— ut
=1 i pasrs oy
1 :
C2 1Mk 18 | x1a2 Ezmﬁé le—lt\lt\-lt\-l T
—2 Fues 2 |
e £ { rst Po7iAD7 [ U2 —
5 pepits s Ho
2 |rem SEareis = S
l [ e P2 4/A12 _—g- S -2 EE
® e ) P28A -2 —— &8 o —=
o P2OIAY4 |—— —— 7B 7€ b—
q — E& P27IA15 |42 -
{ = - <
n [ raam
R1 = St
D 0.5 L dris PIGWR [—1S
mgoe I P P3.IRD [—1L
ATBSCS52
Hinh 4.43. Ghép noi 8051 véi dong co bude
P ong
ORG 0000H
MOV A, #66H;nap chuoi xung buoc
BACK: MOV P2,A ;xuat chuoi xung den dong co
RR A ;quay theo chieu kim dong ho
ACALL DELAY ;tao tre
SJMP BACK ;tiep tuc chay
DELAY:
MOV R2,#200
Hl: MOV R3,#255
H2: DJINZ R3,H2
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DJNZ R2,H1
RET
END

Thay ddi gid tri cia DELAY dé dit tc do quay. Ta ciing c6 thé sir
dung 1énh don bit SETB va CLR hodc dua téi cfmg P2 céac gia tri tuong
{mg véi bit ndi téi cudn day thay cho 1énh RR A dé tao ra chudi xung.

ORG OH
LAP: MOV P2, #06H
ACALL DELAY
MOV P2, #03H
ACALL DELAY
MOV P2, #09H
ACALL DELAY
MOV P2, #OCH
ACALL DELAY
SJMP LAP
DELAY: MOV R2, #200

H1l: MOV R3, #255

H2: DJNZ R3, H2
DJNZ R2, H1
RET
END

So d6 ghép ndi va mé phong trén phan mém Proteus nhu sau:
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Giai:

org 00h
MOV PO, #0FFH
MOV A, #66H

BAMNUT: JNB P0.0, THUAN
JNB P0.2,NGUOC

SJMP BAMNUT
THUAN: MOV P2,A
RR A

ACALL DELAY

JNB PO0.2,NGUOC

JNB PO.4,DUNG

SJMP THUAN
NGUOC: MOV P2,A

RL A
ACALL DELAY
JNB PO.0,THUAN
JNB PO.4,DUNG
SJMP NGUOC
DUNG: MOV P2, #0FFH
SJMP BAMNUT
jX**K* kA XXk * k% *CHUONG TRINH CON TAO TRE
DELAY: _
MOV R2,#200
Hl: MOV R3,#255
H2: DJNZ R3,H2
DJNZ R2,H1
RET
end
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Vi du 4: Viét chuong trinh diéu khién dong co budc quay mét

vong rdi ngimg

OUTSTEP EQU P2

SOBUOC EQU 50 ;LOAI DCO:50X4=200 BUOC
ORG 0000H

MAINZ2:

MAIN1:

MOV DPTR, #DATASTEP;NAP DIA CHI QUAN LY MA
MOV RO, #0
MOV R2, #SOBUOC ;50 CHU KY LA VONG

MOV R1, #4 ;1 CHU KY 4 BUOC

MOV A,RO

MOVC A, @A+DPTR

MOV OUTSTEP,A

LCALL DELAY

INC RO

ANL ROH, #03H ;ANL RO VOI 00000011B
DJNZ R1,MAIN1

DJNZ R2,MAIN2

SJMP HERE ; DUNG LAI

—————————————————————— CHTR CON DELAY

MOV R6, #10H
MOV R7, #0
DJNZ R7,DEL1

DJNZ R6,DEL
RET

----------------- KHAI DU LIEU DIEU KHIEN

DONG CO BUOC

DATASTEP:
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DB 10001000B

DB 01000100B

DB 00100010B

DB 00010001B
END.

4.4.2. NOI GHEP 8051 VOI BAN PHIM

Céc ban phim va LCD la nhimg thiét bi vao/ra dugc sir dung
rong rai nhit cia 8051 va can phai hiéu mét cach co ban vé ching. O
phdn nay truéc hét ta gi6i thiéu cac kién thic co ban vé ban phim véi
co cdu 4n phim va tach phim, sau d6 gi6i thiéu vé giao tiép 8051 véi
ban phim.

4.4.2.1. Phoi ghép ban phim véi 8051

& muc thip nhit cac ban phim duoc t6 chirc dudi dang mot ma
trdn cac hang va cac cot. CPU truy cip ca hang 1an c6t théng qua cac
cdng. Do vay, véi hai cdng 8 bit thi c6 thé ndi t6i mot ban phim 8 x 8
t6i bd vi xir ly. Khi mdt phim duoc 4n thi mot hang va mét cot dugce
tiép xuic, ngoai ra khong c6 su tiép xuc nao giira cac hang va cac cot.
Trong cac ban phim may tinh IBM PC c6 mét bd vi diéu khién (bao
gbém mdt bo vi xir ly, bd nhd RAM va EPROM va mét sé cong tat ca
duoc b tri trén mot chip) chiu trach nhiém phéi ghép phﬁ‘m cung va
phin mém cua ban phim. Trong nhitg hé théng nhu vy, né la chuc
ning cla cac chuong trinh dugc Iwu trong EPROM cua bd vi diéu
khién dé quét lién tuc cac phim, xac dinh xem phim nao di duoc kich
hoat va giri n6 dén bo mach chinh. Trong phin nay nghién ctru vé co
ciu 8051 quét va xac dinh phim.

4.4.2.2. Quét va xac dinh phim

Hinh 4.46 trinh bay m6t ma trdn 4x4 duoc ndi t6i hai cong. Cac
hang duogc ndi toi mdt dau ra va cac cot duge ndi téi mot céng vao.
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Néu khéng c6 phim nao duge 4n thi viéc déng cong vao s& hoan toan
1a 1 cho tAt ca céc cot vi tat ca dugc ndi téi duong ngudn Vce. Néu tat
ca cac hang dugc nbi dit va mot phim dugce 4n thi mot trong cac cft s&
c6 gia tri 0 vi phim duoc 4n tao dudong xudng dat. Chirc ning cua b vi
diéu khién la quét lién tuc dé phat hién va xac dinh phim dugc an.

N

"4 /| Fd /]

o 3/)’ 2}’ ]}’ O}’
7yl 6%/ sy 4/

DI Z Z 2z Z
/| /| < /|

ol % ] v
/| /] /] 7|
MR
Céng A 7 D3 D2 Dl DO

(cbng ra)

Céng B
(cdng vao)

Hinh 4.46. N6i ghép ban phim ma trin téi cic cong
4.4.2.3. Noi dit cac hang va doc céc cot
Pé phat hién mot phim duge 4n thi bd vi diéu khién nbi dét tat ca
cac hang bang cach cap 0 téi chét dau ra, sau d6 né doc cac hang. Néu
dir liéu duge doc tir cac ¢t 1a D3 — DO = 1111 thi khong c6 phim nao
duoc 4n va qua trinh tiép tuc cho dén khi phat hién mdt phim duogc 4n.
Tuy nhién, néu mdt trong cac bit cot c6 sé 0 thi diéu d6 co nghia la
viéc 4n phim da xay ra. Vi dy, néu D3 — DO = 1101 c6 nghia la mot
phim & cgt 1 dugc an. Sau khi mt 4n phim dwoc phat hién, bd vi diéu
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khién s& chay qua trinh xé4c dinh phim. Bit diu véi hang trén cung, b0
vi diéu khién ndi dit bing cach chi cip muc thip téi chan DO, sau d6
né doc cac cot. Néu dir liéu doc dugc 1a toan sb 1 thi khéng c6 phim
nao cua hang nay dugc 4n va qué trinh ndy chuyén sang hang ké tiép.
N6 nbi dit hang ké tiép, doc cac cot va kidm tra xem c6 sé 0 nao
khong? Qua trinh nay tiép tuc cho dén khi xé4c dinh dugc hang nao c6
phim 4n. Sau khi xac dinh dugc hang c6 phim dugc 4n thi cong viée
tiép theo 1a tim ra phim 4n thugc cot nao. Diéu nay that dé dang vi bo
vi didu khién biét tai thoi diém bat ky hang nao va cdt nao dugce truy
cdp. Hay xét vi du sau:
Vidu l:

Tir hinh 4.46 hdy xéac dinh hang va cot ctia phim dugc 4n cho cac

truong hop sau day:

a. D3 - D0 =1110 cho hang va D3 — D0 = 1011 cho c6t.

b. D3 — D0 = 1101 cho hang va D3 — D0 = 0111 cho cét.

Loi giai: Tir hinh 4.46 c6t va hang c6 thé duoc sir dung xéc dinh

phim.

a. Hang thudc DO va cot thudc D2, do vay phim s6 2 da duoc 4n.

b. Hang thudc D1 va cot thude D3, do vdy phim sé 7 da dugc an.

Chuong trinh vi du 2 1a chuong trinh hop ngir cia 8051 dé phat

hién va xac dinh su kich hoat phim. Trong chuong trinh nay P1 va P2
duoc gia thiét 1a cong ra va cdng vao tuong tmg. Chuong trinh di qua
4 giai doan chinh sau day. :

1. Khing dinh phim trudc d6 da dugc nha, cac sé khong 12 diu ra
tGi tit ca cac hang cung mét lic va cac cot duge doc va kiém
tra chimg nao tit ca moi cot déu cao. Khi tat ca cac cot duoc
phat hién 1a déu cao thi chuong trinh ché mot thoi gian ngin
trude khi n6 chuyén sang giai doan ké tiép dé cho' mot phim
duoc 4n.
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2. Dé biét c6 mot phim nao dugc 4n céc cot duge quét di quét lai
trong vong vo tan cho dén khi c6 mot cot c6 sb 0. Hay nho
ring cac chdt dau ra dugc ndi téi cac hang van c6 céc s6 0 ban
d4u (duoc cép ¢ giai doan 1) lam cho ching dugc nbi dat. Sau
khi phat hién 4n phim, n6 d¢i 20ms chd cho phim nha ra va
sau d6 quét lai cac cot. Diéu nay phuc vu hai chirc nidng: a) né
dam bao ring viéc phat hién in phim diu tién khong bi sai do
nhiéu va b) thoi gian gitr cham la 20ms ngdn ngira viéc 4n
cing mot phim nhu 1a nhiéu 1an 4n. Néu sau 20ms giir chim
ma phim vin duoc 4n né chuyén sang giai doan ké tiép dé
phat hién phim 4n thuéc hang nao, néu khéng né quay cho
vong lap dé phat hién c6 mét phim 4n that.

3. Pé phat hién 4n phim thudc hang, n6 nbi dat mdi hang tai mot
thoi diém, doc cac cot mdi 1an. Néu n6 phat hién tat ca moi cot
déu cao, diéu nay c6 nghia l1a 4n phim khong thugc hang do,
do vy né ndi dat hang ké tiép va tiép tuc cho dén khi phat
hién ra hang c6 phim 4n. Khi tim hang c6 phim 4n, n6 thiét lap
dia chi bit ddu cho bang trinh bay giir cac ma quét (hodc gia
tri ASCII) cho hang d6 va chuyén sang giai doan ké tiép dé
xéc dinh phim.

4. Pé xac dinh phim 4n, n6 quay céc bit cot, mdi lan mét bit vao
¢ nhd va kiém tra xem n6 c6 gia tri thip khong? Khi tim ra
s6 0, n6 kéo ma ASCII danh cho phim d6 ra tir bang trinh bay.
Néu khong tim dugc s 0 thi no ting con trd dé chi dén phan
tir ké tiép cua bang trinh bay. Hinh 4.47 trinh bay luu db qua
trinh tim phim 4n nay.

Trong khi viéc phét hién 4n 1a chuin cho tit ca moi ban phim thi
qua trinh xac dinh phim nao dugc 4n lai khong gidng nhau. Phuong
phat sir dung bang trinh bay dugc dua ra trong chuong trinh vi du 2 ¢6
thé duoc sira dbi dé 1am viéc véi bét ky ma tran kich thuéc 8 x 8 nao.
Hinh 4.47 1a hwu d thudt toan cia chuong trinh vi du 2 d& quét va xac
dinh phim an.
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I Bit dau I —_?

|Néi dét moi hang| Ndi dat hang
ké tiép
[N6i dat moi hang |
I Poc moi cft I
Khong
Céo
Tim phim nao
[ Doc moi cot ] duqlc an
Tim phim nao
Khong dugc an
L Cs l Tré vé |
Cho nha phim
I Poc moi cot

Khong Co

I

Hinh 4.47. Luu d6 tim phim 4n cia chwong trinh vi du 2
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Chuong trinh vi du 2:
; CAc chan P1.0 - P1.3 dugc nbéi téi cac hang
; cén P2.0 - P2.3 nbi téi.cac cot.

MOV P2, #0FFH ;chon P2 lam cong vao

Kl:
MOV P1,#0 ;tiep dat cac hang
MOV A, P2 ;doc cac cot
ANL A, #00001111B ;che cac bit khong dung
CJNE A, #00001111B,K1 ;kiem tra nha phim
K2:
ACALL DELAY ;tao tre 20ms
MOV A, P2 ;kiem tra phim nhan
ANL A,#00001111B ;che cac bit khong dung
CJNE A, #00001111B,0VER;neu phim nhan, cho xong
SJMP K2 ;neu khong kiem tra lai
OVER:
ACALL DELAY ;tao tre 20ms
MOV A, P2 ;kiem tra nhan xong
ANL A, #00001111B ;che cac bit khong dung
CJNE A, #00001111B,0VER1;neu co phim nhan,
;tim hang
SJMP K2 ;neu khong thi giam sat
OVER1:
MOV P1,#11111110B ;tiep dat hang 0
MOV A, P2 ;doc tat ca cac cot
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ANL A,#00001111B ;che cac bit khong dung
CJNE A, #00001111B,ROW_O;hang 0, tim cot

MOV P1,#11111101B ;tiep dat hang 1
MOV A,P2 ;doc tat ca cac cot
ANL A,#00001111B ;che cac bit khong dung

CJNE A, #00001111B,ROW_1;hang 1, tim cot

MOV P1,#11111011B ;tiep dat hang 2
MOV A,P2 ;doc tat ca cac cot
ANL A, #00001111B ;che cac bit khong dung

CJINE A, #00001111B,ROW_2;hang 2, tim cot

MOV P1,#11110111B ;tiep dat hang 3
MOV A,P2 ;doc tat ca cac cot
ANL A,#00001111B ;che cac bit khong dung

CJNE A, #00001111B,ROW_3;hang 3, tim cot
LJIMP K2
ROW _O:
MOV DPTR, #KCODEO;dat DPTR khoi dong tu hang 0
SJMP FIND ;tim cot co phim nhan
ROW_1:
MOV DPTR, #KCODEl;dat DPTR khoi dong tu hang 1
SJMP FIND ;tim cot co phim nhan
ROW 2:
MOV DPTR, #KCODE2;dat DPTR khoi dong tu hang 2
SJMP FIND ;tim cot co phim nhan

ROW_3:
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MOV DPTR, #KCODE3;dat DPTR khoi dong tu hang 3

FIND:
RRC A ;kiem tra CY co o muc thap
JNC MATCH  ;neu bang 0 lay ma ASCII

INC DPTR ;neu khac 0 tro den cot tiep
SJMP FIND ;tiep tuc tim

MATCH:
CLR A

MOVC A, @RA+DPTR; xac dinh ma ASCII tu bang
MOV PO,A ;hien thi phim nhan
LJMP K1

DELAY: MOV R2,#180H4:

Hiq s MOV R3, #255
H2: DJINZ R3,H2

DJINZ R2,H1
RET

;Bang tham chieu ma ASCII theo cac hang

ORG 300H
KCODEO:DB’0’,’1’,72’,'3’ ;hang 0
KCODE1:DB’4’,’5",76',"7’ ;hang 1
KCODE2:DB’8’,’9’,’A’,'B’ ‘;hang 2
KCODE3:DB’C’,’D’,’E’,’F’ ;hang 3

END
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4.4.3. PHOI GHEP MOQT DAC VOI 8051
4.4.3.1. Bj bién ddi s6 - twong tw DAC

B bién ddi - twong tu DAC 12 mét thiét bi duge sir dung rong rdi
dé chuyén dbi cac xung sb hoa vé cac tin hiéu tuong tu. Trong phan
nay ta gidi thiéu co s& phbi ghép mot by DAC véi 8051.

Xem lai cac kién thirc dién tir s ta thy c6 hai cach tao ra b
DAC: Phuong phap trong sé nhi phan va phuong trinh thang R/2R.
Nhidu b6 DAC dua trén cac mach t6 hop, bao gém MC1408
(DAC0808) dugc sir dung trong phan nay déu sir dung phuong phap
hinh thang R/2R vi né c6 thé dat d9 chinh xac cao hon. Tiéu chuén
danh gia mot bd DAC dau tién la d6 phan giai ham cia s dau vao nhj
phan. Cac d6 phan giai ching 1a 8, 10 va 12 bit. S§ cac dau vao bit dir
liéu quyét dinh d6 phén giai cua bd DAC, vi sé mirc dau ra tuong tu
bing 2n véi n 1a dau vao bit dir liéu. Do vdy, mét bd DAC 8 bit nhu
DACO0808 ching han c6 256 mirc dau ra dién ap (dong dién) roi rac.
Tuong tu nhu vay, mét b DAC 12 bit cho 4096 mirc dién ap roi rac.
ciing c6 cac bd DAC 16 bit nhung chuing rét dit.

4.4.3.2. Bj bién ddi DAC MC1408 (hay DAC0808)

Trong bd ADC808 cac dau vao sb duoc chuyén dbi thanh dong
(Iow) va viéc nbi mot dién trd téi chan Loy ta chuyén két qua thanh dién
ap. Dong téng duoc cép bdi chan Iy 1a mot ham sb nhi phan & céac dau
vao DO — D7 cia DAC0808 va tham chiéu I,ef nhu sau:

I (D7 D6 D5+D4 D3 D2 D1 DO

Ly 4 8 16 32 64 128 256

Trong d6: DO 14 bit thdp nhit LSB va D7 la bit cao nhit MSB déi
Vv6i cac dau vao. Dong dau vao I phai duge ap vao chan 14. Dong Ies
thuong dit gid tri 2mA. Hinh 4.48 gidi thiéu mach tao tham chiéu
dong dién (thiét 13p I,.r = 2mA) bang céach sir dung dién ap nudi 5V va
cac dién tro 1KQ, 1.5KQ. Néu I,,f = 2mA, con tat ca dau vao ndi téi

)
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DAC & mirc cao thi dong cuc dai & dau ra 1a 1,99mA (tinh theo cong
thire trén).

+5V

+5V IK

Vee ‘ Vref(+)

Vref(-)

P1.0 DO
25K

DACS808 _lout _ Pé&n mdy hién séng

8051 Vout =0 - 10V
Dai diéu khién
P1.7 D7

COMP
l 100pF
Vi l o
12V

L GND

Hinh 4.48. Ghép noi 8051 véi DAC0808
4.4.3.3. Chuyén I, sang dién ap & DAC0808

Néu ndi dién tro ti chan Lo, thi dong dugc chuyén thanh dién ap
va c6 thé kiém tra dau ra bing may hién séng. Tuy nhién, nhu vay sé
lam giam d6 chinh xédc do bi thay ddi tré khang vao cua tai. Vi vy,
dong ra Iy can dugc cach ly bing cach dung khuéch dai thuat toan vai
dién tro hoi tiép 1a SK ching han.

Vi du I: Tinh Vgy khi dau vao 1a ma nhi phan cho dudi day va
cho h¢ sb khuéch dai ciia khuéch dai thuat toan 14 5, Ier = 2mA.

a. 1001 1001 (99H)

b. 1100 1000 (C8H)

Giai:

a. Iow = 2x(153/256) = 1,195mA va Vo, = 1,195x5 = 5,975V
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b. Lo = 2x(200/256) = 1,562mA va Vg = 1,562x5 = 7,813V
Vidu 2:

Pé tao ra dién 4p dang bac thang hdy ndi mach theo hinh 4.48 va
néi may hién séng téi diu ra. Hay viét doan chuong trinh giri dir liéu
t61 bd DAC dé tao ra séng dang bac thang.

Giai:
ORG OH
CLR A
GAIN: MOV P2,A
INC A

ACALL DELAY
SJMP AGAIN
DELAY: MOV R3, #0FFH
BACK: DJINZ R3, BACK
RET
END.

So d6 ghép ndi va moé phong trén phin mém Proteus giira vi diéu
khién 8051 v&i bd chuyén dbi sé — trong tu DAC0808 nhu hinh 4.49.

U1(XTALY) U1
A, XTAL Po.ciaco -2
Po.1ADY -2
PO 2A02 :%
L xraz PO.VADS |
P0.4AD4 |25
0 siADs -2
& roenos 22 o ol o uf o o o o
s Lt Po 7m0y -2 u2
P20ms 22 . ) VREFs
P2 1m0 |- a2
. P20 22 ) VREF- |
E e P2 vAm 22 v
s P2uanz 2 ) out
& P2 san 22 e
P2aama oL ~ cowe
P27 I VEE
Ed B el
1e . GACoR8
e Paomo (22
< P umo L
2 p2 R
rm o
T Py e
e oy
2 Faam (1L
I Pasm 22
= Pyawe 212
2oz 2780
=g
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Hinh 4.49. So 36 ghép n6i mé phéng trén Proteus va két qua do dwge
trén may hién séng
e Phan bai tap
Bai 1. Cho so db ghép ndi 8051 véi ma tran LED nhu hinh 4.50.

Hay viét chuong trinh lién tuc chay dong chir “BM KTVDK” 1én ma
tran LED.

A
\A‘l—m::
UIOCTALY) U1 kAt ‘::ia
w-xm| AD..7) g %
AR 1S p—— ) |
Arw 8 a1 @ o] Q4 Qs
AE j e N e e on
2 st oo [ 2 =
e PI.ORD .
He A
= P PAWNTY
He: o
= P
b Tares [

RN1

|

Hinh 4.50
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Bai 2. Cho so dé' ghép ndi gitra 8051 véi LCD LMO32L. Viét
chuong trinh lién tuc hién thi dong chir:
“BO MON KTVDK
KHOA DIEN - DHKTCN”
Lén LCD.

LCD2
LMoL

888 =3, szs3338:

o <fole] ~[efolelchdls]
e _| Lﬁl—-
35 _I_ ;! * v
— PO.0/ADO |2
XTAL™ P0 1ADY -2
| 18 PO2AD2 [—o
C1 110seome XTAL2 PO.VADS -2
= PO.4ADA =
H PO.SADS =
PO.SIADS -2
3%F S | rsT po.7a07 -2
P2AND |l et ecssisncsnin)
- P22/A10 —-224
o] PSEN P2 VAT 2>
2 iue P2uAl2 2
i 5 P25IA13 -2
c3 Paea -2
P27IAt5 2
100
) P10 P3OROD (%
P11 P31DD 7
P12 P32iNTO 2
P13 PIVNTT 2
R2 P14 P34 2
05 P15 Pasm (12
— P15 PIGWR [
P17 PA7RD [—L
ATeSCST
Hinh 4.51

Bai 3. Cho hé théng dén giao thong nhu hinh 4.52, 4.53:

Viét chuong trinh dung Timer diéu khién dén giao thong tai mot
giao 16. Cho biét rang:
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PP o X VST
Dén Bit dieu khien | Thei gian
=
Xanh chinh 33s
F
Vang chinh 2s
7
D6 chinh
Xanh phy 25s
8
Vang phu 2s
RP1
C1 10k
| U1
2 [ LN SR P0 0/AD0 (3200 T
PO.1/ADY |— N
i L N Po2aD2 (3Tt G—J _
c2 124 18 xTar2 PO.J/AD [—32—ae _BEL.EBELI
P0.4/AD4 4 XAN 8 8 1]
—| P0.S/ADS ———p5 >
R s P0.6/AD6 —an,
ccmmrod RST P0.7/AD7 ue
- 21 P20 P20 13_A1
raome 24— R
, 23 11 C
» P2.2/A10 -2 c oc pt
2| rsen P2 3/A11 2 S 1o o p- :
B ns P24iA12 -2 - -4 srso Q€ PP—p;
EA P25/A13 -2 Sdra oF P2 %
.l P2.6/A14 - 24qu oG
P2.7IA15 —
c3 —He1o L u2
100u 2 e P3O [ Y e i
S p12 P32INTO |2 = A Ty
- P13 P3.3ANTT T = B QB8 :3—4
2{r1s PO 2 : - ¢ o P52
R1 i A P36MR |2 : 4 erso o p2
0.5 B 4 70 L » 15
£ lp17 PITRD DS oF P2
24du a6
AT89C51 - -
— U3
- P30 | 13 A3
& ‘a‘ gs ST
¥iz s epi=
P33 6|5 pocd ST
—d 8RB0 QE P =
= ra oF P>
34qu a6 p-
TaLS247
u7
P34 A4
By ok
1] e o e
P31y g o5 P Bi
—<q awreo e P
337 & P
TaLS247

Hinh 4.52. Mach diéu khién
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Pén sang khi bit diéu khién béng 1.
+ Khéng yéu cau hién thj thoi gian 1én LED 7 thanh
+ Yéu ciu hién thi thoi gian 1én LED 7 thanh

OI.

TRUC CHINH (BUONG CACH MANG THANG 8)

= @
2, ; NvanGa .
g % Noana .
:-8
14
THIET KE HE THONG DEN GIAO THONG =10

TAI NGA TU GANG THEP THAI NGUYEN

Hinh 4.53. Mach d¢ng luc
Bai 4: Cho so d6 ghép nbi 8051 véi céc thiét bi ngoai vi nhu
hinh 4.54 hay:
a. Cho biét dia chi cac thanh ghi 8255A.
b. Viét chuong trinh diéu khién cac LED lién tuc séng dan tir trai
qua phai.
Bai 5: Van cho so d6 ghép nbi 8051 véi cac thiét bi ngoai vi nhu
trén, hay:
a. Cho biét dia chi cac thanh ghi 8255A.
b. Viét chuong trinh diéu khién dong co budc quay lién tuc véi
chuoi xung 8 budec.
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Bai 6: Vin cho so dd ghép ndi 8051 véi cac thiét bi ngoai vi nhu

trén, hay:
a. Cho biét dia chi cac thanh ghi 8255A.
b. Viét chuong trinh hién thij chir “8051” 1én LCD.

L 4
—eo— |
® -
=
in
T [—-——-.'———
guuuwue] ‘
n| erRegEe gﬂﬁLﬁ
TH |
Wil TP
2333333z BERBIEED DRREREER L
X|BEBBI88E Eﬂsig 8
HE S i

oroqnvae~

b g s E
A NS S NN

Ul

Hinh 4.54. Hinh vé bai 4, 5, 6
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Bai 7: Cho so db ghép ndi vi diéu khién 8051 véi ROM, RAM
nhu hinh 4.55:

X U1 ADQ.. U2 U3
Ui 5 (o pey N e PR [ Sl A/
A 1 )’ y
— M -
. A1 e o ") 2 /
™2 ne Koo g ™ - o Y
ALE A5 14 f‘, 7 ANb A
ALE 4l o5 % 0
A Are]® S =21
2 st PSEN -l/\ o 2w o /
»
1 —
- 1 g Fil A.Q
o PAORO | T < o
—3—-91_! P31@'——E‘ = ) A2
wm {ar- POZNTD =y s wf x|
3 PAINTT | 8 5 W [+
5 7 \ 1 2
S e [, ] - A vnpd %
L‘Pﬂ PAST] b= m_— \Ll_.a “D.’. n PGM
Lot PIEWR /44”%-/\"5 ¢ npl L vee
8 == L D / 1
Llpz PATRD v p —
& 8 “PT v
B Ysp U4
e wp: Qg ey
B8 vp- x ) )
4513 M o AR A
I’ ® )
= ) . o A
; o MR
s 05
e o T ¥
N o e ) L,
-3
I
Fi
2w
R A1l
e
sf e
— .} s
w718
W
2 it
&

Hinh 4.55. Hinh vé bai 7
— Hay cho biét viing dia chi cia ROM, RAM.
— Viét chuong trinh giri lién tuc dir liéu 55h va AAh téi 1an luot 6
nhé dau va cudi cia RAM.
Bai 8: Cho so d6 ghép nbi vi diéu khién 8051 ma trin LED nhu
hinh 4.56. Hay viét chuong trinh hién thi dong chir: “KHOA DIEN —
DHKT CONG NGHIEP”
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KHOI HIEN THI MATRIX 8X48
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Hinh 4.56. Hinh vé bai 8

Bai 9: V& va md phong mach diéu khién 4 LED 7 thanh bing
phuong phap chét. Diéu khién LED 7 thanh ¢ém PHUT, GIAY (dung
Timer tao tré) tir 00:00 dén 59:59
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Bai 10: Lap trinh cho b dém 0 ché d6 1 dém sb xung tir cong
P3.4 hién thi 1én LED 7 doan

DISPLAY BLOCK
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Hinh 4.58. Hinh vé bai 1
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Phu luc 1

Danh muc cic tir viét tit sir dung trong gido trinh

TT Tir viét tit

1

2
3
4

318

ASCII

BCD
BIU
CLK
CMOS
CPU
CRT
CU
DAC
DEN
DRAM
EU
GND
HLDA
I/O
INTR
LCD
LED

Y nghia
Analog Digital Converter
Address Enable
Address Last Enable
Arithnetic and Logic Unit
American Standard Code for Information
Interchange
Binary Code for Decimal
Bus Interface Unit
Clock
Comprementary Metal Oxide Semiconductor
Central Processal Unit
Cathode Ray Tube
Control Unit
Digital to Analog Converter
Data Enable
Dinamic Random Access Memory
Excutive Unit
Ground
Hold Acknowlege
In/Out
Interrupt
Liquid Crytal Display
Light Emiting Diode



23
24
25
26
27
28
29
30
31

MCU
MP
NMI
NMOS
PMOS
PROM

ROM
SRAM

Micro Control Unit

Micro Processor

None Markable Interrupt

Negative Metal Oxide Semiconductor
Positive Metal Oxide Semiconductor
Programmable Read Only Memory
Random Access Memory

Read only memory

Static Random Access Memory
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Phu luc 2

Tap lénh ciia vi diéu khién ho 8051

Nhém Iénh sé hoc (Mathematical (Arithmetic) Instructions)

Instruction code

H
. exa Explanation
Mnemonic D, D¢ Ds D, D3 Dz D, Decimal
Dy
ADD A, Rn 00101 mnn, |28+2F](A)« (A)+(Rn)
. 00100101 25 _
ADD A, direct (A) « (A) + (direct)
a;35a523,233;3; 3 Byte 2
ADD A, @Ri 00100111 26 +27 | (A) « (A) + ((Ri))
ADD A, #data 00100100 24 (A) « (A) + #data
, #da “
dyds¢dsdsd; d; d; do Byte 2
ADDC A, Rn 00111 mnn |38+3F](A)« (A)+(Rn)+(C)
00110101 direct
ADDC A, direct 2% ) & (A) *fdmecty s
27862524232, 23 Byte2 | (C)
e
ADDC A, @Ri 00110111 |36:37|Bc@+@®RY+
©)
ADDC A, #data 00110100 34 (A) « (A) + #data +C)
)
d;dsdsdsd; dy d; do Byte 2
SUBB A, Rn 1001 1nmnnn |98=9F | (A)« (A)-(Rn)-(C)
10010101 - (direct) -
SUBB A, direct %) (A)-tdircct)
27853524233, 3 Byte2 | (C)
SUBB A, @Ri 10010111 96 + 97 | (A) « (A) - ((Ri)) - (C)
10010100 94
SUBB A, #data A) « (A) - #data (C
drdidsdedsdydydy | Byte | AT (A) 77O
INC A 00000100 04 [(A)e(A)+1
INC Rn 00001 nnmn, |O8<0F]| (Rn)« (Rn)+1
00000101 05
INC direct (direct) « (direct) + 1
373535242323, Byte 2
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INC @Ri 00000111 [06<07]((Ri)« (Ri)+1

INC dptr 10100011 A3 | (dptr) « (dptr) + 1

DEC A 00010100 14 | (A)«(A)-1

DEC Rn 0001 1nmn, |18=1F| (Rn)<« (Rn)-1

. 00010101 15 . )
DEC direct (direct) « (direct) - 1
a7 a6 a5 a4 a3 3, a; A Byte 2

DEC @Ri 00010111 16 = 17 | ((Ri)) « ((Ri)) - 1
Bs.s), (A4

MUL AB 10100100 aq | Bise) (A0 &
(A)x(B)

DIV AB 10000100 84 | (Aiss), (Bso) « (A)(B)

DA A 11010100 D4 Content of A lair BCD

Nhom lénh Logic (Logic Instructions)

Instruction code Hexa
. . Explanation
Mnemonic D, Dg Ds D, D; D, D, D, Decimal
ANL A, Rn 01011 n2nlno 58 + 5F | (A) « (A) AND (Rn)
. 01010101 55 )
ANL A, direct (A) « (A) AND (direct)
a7 a6 a5ad4 a3 a2 al a0 Byte 2
ANL A, @Ri 01010111 56 + 57 | (A) « (A) AND ((Ri))
01010100 54
ANL A, #data (A) « (A) AND #data
d7 d6 d5 d4 d3 d2 d1 dO Byte 2
. 01010010 52 ) )
ANL direct, A (direct)«—(direct) and (A)
a7a6aSada3a2al al Byte 2
AT 01010011 53 " " p
irec t t
i aTa6aSada3a2alad | Byte2 | Crect{(direct)an
#data #data
d7 d6 d5 d4 d3 d2 d1 d0 Byte 3
ORL A, Rn 01001 n2nln0 48 = 4F | (A) « (A) OR (Rn)
ORL A, direct 01000101 45 A A) OR (di
, direc t
a7 a6 a5 a4 a3 a2 al a0 Byte 2 (A) <) (direct)
ORL A, @Ri 01000111 46 =47 | (A) « (A) OR ((R1))




ORL A, #data 01000100 4 A (A) OR #data
: d47d6d5ddd3 d2d1do | Bye2 | M
01000010 42
i A direct)«—(direct) OR (A
ORL direct, a7a6a5adadazal a0 | Bye2 | (drecle(direc) OR(A)
01000011 43
i direct)«—(direct) OR
S{:{I;adnrect, a7 a6 a5 a4 a3 a2 al a0 Byte 2 ;du-:a Y )
a d7d6d5d4d3d2di do | Byte3 | -
XRL A, Rn 01101 n2nln0 68 + 6F | (A) « (A) XOR (Rn)
01100101 65 _
XRL A, direct (A) « (A) XOR (direct)
a7 a6 a5 a4 a3 a2 al a0 Byte 2
XRL A, @Ri 01100111 66 + 67 | (A) « (A) XOR ((Ri))
01100100 64
XRL A, #data (A) « (A) XOR #data
d7 d6 d5 d4 d3 d2 d1 d0 Byte 2
01100010 62 i i
XRL direct, A (direct)«—(direct) XOR
a7 a6 a5 a4 a3 a2 al a0 Byte2 | (A)
01100011 63
XRL direct, i i
irec a7 26 a5 a4 a3 a2 al a0 Byte 2 (direct)«—(direct) XOR
#data #data
d7 d6 d5 d4 d3 d2 d1 d0 Byte 3
CLR A 11100100 E4 (A)«0
CPL A 11110100 F4 | (A)«( A)
RL A 00100011 o3 | Quaytrdindi dung thanh
ghi A
trai ni dung thanh
RLC A 00110011 33 | Quaytrindi dung
ghi A va1 bit C
RR A 0000001 1 03 | Quayphaindidung thanh
ghi A
hai ndi d thanh
RRC A 00010011 13 Qu,aypfm,o' e
ghi A va1 bit C
SWAP A 11000100 C4 (Azg) © (A1)
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Nhém l¢gnh di chuyén die li¢u (Data T ransfer Instructions)

Instruction code Hexa Explanation
Mnemonic decimal
D7 Ds D5 D4 D3 D2 D| Do
E8 +
MOV A, Rn 11101 n2nln0 EF (A) « (Rn)
. 11100101 ES .
MOV A, direct (A) « (direct)
a7 a6 a5 a4 a3 a2 al a0 Byte 2
E6 =
MOV A, @Ri 11100111 E7 (A) « ((Ri))
MOV A, #data 01110100 74 (A) « #data
: d7d6d5d4d3 d2d1 d0 | Byte2 o
MOV Rn, A 11111n2nln0 |[F8<FF| (Rn)<« (A)
MOV Rn, 10101 n2nlno A:; o (direat
direct a7 a6 a5 a4 a3 a2 al a0 (Rn) ¢ (direct)
Byte 2
MOV Rn #data 0111 1n2nln0 78 + 7F (Rn) < #data
a « #da
d7d6d5d4d3d2d1d0 | Byte2
—— 11110101 F5 (direct) < (A)
€
% ala6aSada3a2ala0 | Byte2 | o
MOV direct, 10001 n2nln0 88 =+ 8F .
(direct) « (Rn)
Rn a7 a6 a5 a4 a3 a2 al a0 Byte 2
10000101 85 direct direct
MOV direct, (direct) ¢~ (direct)
direct a7 a6 a5 a4 a3 a2 al a0 Byte 2 | (source)
irec
a7 a6 a5 a4 a3 a2 al a0 Byte 3 | (destination)
MOV direct, 10000111 86 - 87 direct) < ((Ri
@Ri aTa6aSadala2alad | Bye2 | Oroe) < (RD)
. 01110101 75
MOV direct, .
idata a7 a6 a5 a4 a3 a2 al a0 Byte 2 | (direct) « #data
2 d7d6 dSdad3 d2d1do | Byte3
MOV @Ri, A 11110111 F6 = F7 | ((Ri) « (A)
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A6 +

MOV @Ri, 10100111 , ,
direct a7 a6 a5 a4 a3 a2 al a0 Gl R
Byte 2
MOV @Ri, 01110111 7677
) « (data
4data d7d6d5d4d3 d2d1d0 | Bytez | (R« (data)
10010000
90 (dptr) « #data s
MOV dptr, aisdadizazdndio | o |0
#datal6 9 d8 Byte X dPL s 154
d7d6dsdad3d2dido | V€0 | (dpL)« #dataq
MOVC A, A A) + (dptr
@A 10010011 93 | W <A+ (dpm)
+ dptr External Ram
MOVC A, @A A) < (A) +
@ 1000001 1 g3 | W A)*®O)
+ PC External Ram
E2- | (A)~(Ri Ext
MOVXA,@Ri| 1110001 i (A)ARD) emal
E3 Ram
MOVX A,
11100000 go | Ae(@m)
@dptr External Ram
MOVX @Ri, A 11110011 F2:F3 | (Ri) < (A)
MOVX @ dprr,
N 11110000 FO | ((dptr) « (A)
110
SUSH direct 00000 C0 | (SP) « (SP)+1
a7 a6 a5 a4 a3 a2 al a0 Byte 2 | ((SP)) « (direct)
1 ;
oOP direct 1010000 DO | (direct) « ((SP))
ala6aSada3a2alad | Byte2 | (SP) <« (SP)-1
XCH A, Rn i 1051 n2nln0 Cc81: (A) © (Rn)
11000101 Cs
XCH A, direct i
a7 a6 a5 a4 a3 a2 al a0 Byte 2 (A4) © (direc)
. C6 =
XCH A, @Ri 1100011 o | W@
. . D6 + .
XCHD A, @Ri 1101011 i o | A o i)
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Nhom Iénh xir ly bit (Bit Oriented Instructions)

Instruction code Hexa
. ) Explanation
Mnemonic D,D¢DsDyD; D, D, D, | decimal
CLRC 11000011 C3 ©C)«0
11000010 c2 (bit) « 0
CLR bit
b7 b6 b5 b4 b3 bz b| bo Byte 2
SETB C 11010011 D3 |[(C)«1
11010010 D2 | (bit)« I
SETB bit :
b, be bs by bs by by by Byt€?2
CPLC 10110011 B3 |(C)« (0O
10110010 B2
CPL bit
b7 b6 b5 b4 b3 b2 bl bo Byte 2 (blt) «— (/blt)
10000010 82
ANL C, bit (C) « (C) AND (bit)
b7 b6 b5 b4 b3 b2 b| bo Byte 2
10110000 B0
ANL C, /bit
b; bg bs by bs b, by by Byte 2 (C) «—(C) AND (/bit)
. 01110010 72
ORL C, bit (C) « (C) OR (bit)
b, bg bs by b3 b, by by Byte 2
0100000 A0
ORL C, /bit
b, bg bs by b3 b, by by Byte2 | (C) «(C)OR (/bit)
_ 10100010 A2
MOV C, bit (C) « (bit)
b7 b6 b5 b4 b3 bz b| bo Byte 2
_ 10010010 92
MOV bit, C (bit) « (C)
b7 b6 b5 b4 b3 b2 b| bo Byte 2
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Nhém Ignh chuyén quyén diéu khién (ré nhdanh) (Control
Transfer Instructions)

Instruction code dHt?xa l Explanation
i ecima
Mnemonic 5D, Dy D; D, D, Dy
(PC) « (PC)+2
(SP) « (SP) + 1
11 a; ag as a4 a3 @, 4, A Byte2 | (SP) « (SP)+1
((SP)) « (PCyss)
(PC) « page address
(PC) « (PC)+3
(SP) « (SP) + 1
00010010 12
LCALL addr ((SP)) « (PCy0)
a5a14 21332 8)1 210 39 3g Byte 2
16 (SP) « (SP) + 1
a78,352,3; 2,2 2 Byte 3
((SP)) « (PCys5)
(PCys.8) « ((SP))
00100010 (SP) « (SP) - 1
RET 22
(PC7,) «((SP))
(SP) « (SP) -1
(PCys.8) « ((SP))
00110010 (SP) « (SP) -1
RETI 32
(PCy.0) «((SP))
(SP) « (SP) - 1
ATMP stie 71 2029330 000 1 Bytel [ (PC)« (PC)+2
2735353433 3,3, 3 Byte 2 | (PC) « page address
00000010 02
LIMP addr 16 d)5d14A;33)24a;) 30293 Byte 2 (PC) L addr|5_o
a;35asa,43; 2,2 A Byte 3
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(PC)« (PC)+3
IF #data < (A) then
CINE 10110100 B4 (C)«-0and
#ds A’l d;d¢dsdsds dy d, do Byte2 | (PC)«—(PC) +rel
i, = I7Tg Is Ty T3 T2 T} T Byte 3 | IF #data > (A) then
(C)«1 and
(PC)«—(PC) +rel
(PC)« (PC)+3
IF #data < (Rn) then
10110mnnn B8 + BF | (C)«-0 and
CJNERn, .
4d I d7 d6 d5 d4 d3 dz d| do Byte 2 (PC)(—'(PC) +rel
ata, re I7Tg Is Ty T3 T T} T Byte 3 | IF #data > (Rn) then
(C)«1 and
(PC)«—(PC) +rel
(PC) « (PC)+3
IF #data <((Ri)) then
. 10110110 B6 + B7 | (C)«-0 and
CINE @Ri,
4da 1 dyd¢dsdsds d> d; do Byte2 | (PC)«(PC) +rel
re
I, I1Tg I's T4 I3 T2 T} Ip Byte 3 IF #data >((R.i)) then
(C)«1 and
(PC)«—(PC) +rel
(PC)« (PC)+2
11011 D8 + DF | (Rn) « -1
DINZ Ra rel n, 0y Ng (Rn) « (Rn)
T7Tg Is Ty T3 T, T} T Byte 2 | IF ((Rn)) # 0 then
(PC)«—(PC) + rel
PC) « (PC)+3
] 11010101 D5 (,) (P)_
DJNZ direct, (direct) « (direct) — 1
735 asa4a;3a,a;3d Byte 2 .
rel IF (direct) # O then
I1Tg Ts Ty I3 T, T) Tp Byte 3
(PC)«—(PC) + rel
NOP 00000000 00 (PC) « (PC) + 1
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1Lk

[2];
[3];

[4];

[5];

[6].

[7]

(8]
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