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TUYEN BO BAN QUYEN
Tai liéu nay thudc loai sach gido trinh nén cac ngudn thong tin c¢é thé dugce phép
dung nguyén ban hoic trich ding cho cac muc dich vé dao tao va tham khao.
Moi muc dich khac mang tinh léch lac hoac st dung vo1 muc dich kinh doanh

thiéu lanh manh s€ bi nghiém cam.



LOI GIO1 THIEU

Cong nghé thong tin dang duoc tmg dung rdng rai trong nhiéu linh vuc
khoa hoc cong nghé va cudc sdng thuong nhat. Bén canh khéi lvgng phan mém
hé théng va tmg dung d6 s, cong nghé phan cung ciing phat trién vo clng
nhanh chong. C6 thé ndi cac hé thong may tinh duoc cai thién trong nhing
khoang thoi gian rat ngin, cang ngdy cang nhanh hon, manh hon va hién dai
hon.

Nhitng kién thirc co ban vé phan cimg cua cic hé thong may tinh luon 12
doi hoi cap thiét trong qua trinh diéu khién, gidm sat cac hé théng cong nghé va
k¥ thuat hién dai.

Gido trinh Piéu khién hé théng co dién tiv siv dung Vi diéu khién nay
dugc viét trén co sé nhitng bai giang theo sat d& cuong mon hoc da duge thuc
hién tai Khoa Co — Dién tir truc thudc Truong Trung cap Kinh té - Ky thuat s6 2
tur khi thanh 13p dén nay, va luén luén dugc stra chira, bo sung dé dap ung nhu
cau kién thurc ctia hoc sinh, sinh vién hoc tap tai Khoa.

Gi4o trinh duoc luu hanh nodi bd gdm bay bai nhu sau:

Bai mé dau: So lwoc vé lich siv va hwdng phdt trién cia vi diéu khién

Bai 1: Céu triic ho vi diéu khién 89C51

Bai 2: Tap lénh 89C51

Bai 3: Bj dinh thoi

Bai 4: Cong néi tiép

Bai 5: To chirc ngit

Bai 6: Phan mém mé phong — Lap trinh tong hop

Gido trinh véi cac bai tap ung dung theo cac nodi dung 1y thuyét & cac bai
cu thé giup ngudi hoc van dung ngay vao thuc té diéu khién.

Trong bai 6 tac gia da giodi thiéu hé thdng cac bai tp thuc hanh tong hop
v6i nhimg tmg dung trong thuc tién doi séng va san xuit voi mé ta day du vé
yéu cau cong nghé ciing nhu cac dia chi vao — ra gilp ngudi hoc ¢ thé d& dang
thuc hanh va van hanh diéu khién va sang tao trong lap trinh..

Tuy da danh nhiéu thoi gian, nhung chic chan con nhiéu thiéu sét, rat
mong cac ban doc gia gop y dé tai liéu nay hoan chinh hon.

T61 chan thanh cam on Ban Gidm hi€u nha truong, Phong Pao tao va Khoa
Cong nghé thong tin da tao diéu kién dé t6i dugc tham gia bién soan gido trinh
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mon hoc nay. Téi ciing ghi nhan va cam on Hoi déng nghiém thu gido trinh cta
nha trudng, cdm on cac can by k¥ thuat tai doanh nghiép, ban be, déng nghiép
da dong gop cac ¥ kién thiét thuc dé t6i lam co sé hoan chinh hon gido trinh dua
vao giang day thuc té tai truong.

Déng Nai, ngay 22 thang 7 niam 2022
Tham gia bién soan:
Chu bién: ThS. Tran Thi Bich Hanh
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GIAO TRINH MO DUN

1. Tén md dun: Piéu khién hé thong co dién tir sir dung vi diéu khién
2. Mi s6 md dun: MP30
3. Vi tri, tinh chét cia mé dun:

3.1. Vi tri: Trude khi hoc mo dun nay hoc sinh phai hoan thanh cac mo6 dun: An toan
lao dong, Pién k¥ thuat, Po ludng dién dién tir, Dién tir cong nghiép, K¥ thuat sb, K§
thuat cam bién.

3.2. Tinh chét: La mo dun bét budc trong chuong trinh dio tao nghé Co dién tu.
4. Muc tiéu mo dun:
4.1. Kién thirc:
- Trinh bay duoc céu tric ho vi diéu khién 89¢51.
- Poc so d6 va phan tich nguyén 1y hoat dong ctia mach dung vi diéu khién.
4.2. Ky ndng:
- Van hanh dugc cac thiét bi va day chuyén san xuat dung vi diéu khién
- Po thir, kiém tra mach diéu khién, phan doan nguyén nhan gay hu hong, thay
thé mé1 va tuwong duong linh kién hu hong.
- Viét duoc chuong trinh tng dung dung vi diéu khién va mé phong mach chay
dang theo yéu cau trén phan mém chuyén dung.
- Lap trinh va két nbi giao tiép duoge vai thiét bi ngoai vi: led don, Led 7 doan,
Led ma tran, dong co...
4.3. Nang lyc tw chu va trach nhiém:
- Tich cuc, chu dong va sdng tao trong hoc tap.
- V& sinh xudng thuc tip ngin nip, sach s&, c6 tinh than 1lam viéc nhom, co tac
phong cong nghiép

5. Noi dung chwong trinh:
5.1. Chuong trinh khung:

Thaoi gian hoc tap (gio)

S Thuc hanh/

A hue tap/ Thi/

STT MON HOC tin | Téng | Ly thwe @ap/ | an
hi . z, | thi nghiém/
chl [ giy | thuyét Nspn tra/
bai tap/ BC
thao luan
l. Cac mo6n chung 12 | 255 94 148 13
MHO1 | Anh van can ban 4 90 30 56 4

MHO02 | Chinh tri 2 30 15 13 2




MHO3 | Phap luat 1 15 9 5 1
MHO04 | Gido duc thé chét 1] 30 4 24 2
MHO5 | Gido duc qudc phong - Anninh | 2 45 21 21 3
MHO06 | Tin hoc 2 45 15 29 1
Il. | Cac mon hoc, mé dun co sé& 17 | 270 135 118 17
MHO7 | Vat li¢u cong nghiép 2 30 15 13 2
MHO8 | An toan lao dong 2 30 15 13 2
MHO09 | bién ky thuat 3 45 30 13 2
MD10 | bo luong dién 2 30 15 13 2
MDI11 | Khi cu dién 2 45 15 27 3
MH12 | V& ky thuat co khi 2 30 15 13 2
MH13 | V& ky thuat dién 2 30 15 13 2
MH14 | Dung sai va do luong ky thuat 2 30 15 13 2
1 iii‘:gl'l‘eh“ mo dun chuyen | 5o | 1440 | 347 1012 81
MD15 | May dién 3 60 30 27 3
MD16 | Dién tir cong nghiép 6 | 150 30 114 6
MD17 | K§ thuat s6 3 75 30 42 3
MH18 | Tiéng Anh chuyén nghé Co dién tir | 3 60 28 28 4
MD19 | Trang bi dién 6 150 30 114 6
MD20 | K§ thuat cam bién 2 30 15 13 2
MH21 [ AUTOCAD 2 45 15 28 2
MD22 | Théo lip cac cum may cong cu 2 45 15 28 2
MB23 | Diéu khién khi nén 3| 75 15 57 3
MD24 | biéu khién thuy luc 3 75 15 57 3
MD25 | Van hanh may cong cu 2 45 15 28 2
MD26 | Van hanh may CNC 2 45 15 28 2
MD27 | PLC can ban 3 75 18 51 6
MD28 ?Jrél; l}()llljén hé théng co dién tir sir 6 | 150 30 112 g
MD29 | Thuc tap tét nghiép 6 240 16 200 24

Tong cong 86 | 1965 | 576 1278 111
5.2. Chuong trinh chi tiét ciia mé dun:
Thoi gian
Sé Thuc hanh,
TA r ) A R - ’ s A ;

TT én cac bai trong mo dun To?g Ly/\ thi 7ngh1eA_:m, Kidm tra®

) thuyet | thdo luan,

bai tap




Bai md dau: So luoge vé lich st va
huéng phat trién cua vi diéu khién
1. Lich sur phat trién

2. Khdi ni¢m vi diéu khién

3. Linh vuc va irng dung va hudéng
phat trién
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Bai 1: Cau trac ho vi diéu khién
89C51

1. Tong quan

2. So d6 chan

3. Cau trac Port /0

4. T6 chirc by nhé

5. Céc thanh ghi chirc nang déc
biét.

6. B6 nhd ngoai
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Bai 2: Tap lIénh 89c51

1. Cac khai niém co ban
2. Cac cach dinh dia chi
3. Cac nhom 1€nh

4. Luyén tap

20

14

Bai 3: B dinh thoi

1. Gi6i thiéu vé bo dinh thoi ctia
VDK

2. Thanh ghi SFR cua timer

3. Céc ché d6 lam viéc

4. Khoi tao va truy xut thanh ghi
Timer

7. Luyén tap

16
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Bai 4: Cong noi tiép

1. Khéi quat chung

2. Khéi tao va truy suét thanh ghi
PORT ni tiép

3. Luyén tap

16

12

Bai 5: T6 chirc ngit

1. To chirc ngat

2. Xir Iy ngat

3. Thiét ké chuong trinh dung ngat
4. Luyén tap

28

23

Bai 6: Phan mém mo phong — 1ap
trinh tong hop

1. Phan mém mé phong Protues
2. Thiét ké mach diéu khién

28

20




3. Céc bai tap mo rong

Cong 120 30 84 6

* Ghi chU: Thoi gian kiém tra dwoc tich hop giita 1y thuyét véi thue hanh dwoc tinh
vao gio' thyc hanh
6. Di¢u kién thuc hi¢n mé dun:
6.1. phong hoc chuyén mén héa, nha xwéng: hoc tai xuong thue hanh vi diéu khién —
c6 trang bi cdc mady tinh cai san phan mém mé phong.
6.2. Trang thiét bi may moc:

- May chiéu, may tinh c4 nhan

- Cac phan tir modul chinh cho thyc hanh vi diéu khién:

+ B0 nguén DC 5v, 12v, 24 V

+ Bo nhap cac tin hi¢u vao

- Kit thye hanh vi diéu khién va mé hinh kém theo
6.3.Hoc liéu, dung cu, nguyén vdt liéu:

- Gido trinh vi diéu khién.

- Tai liéu huéng dan str dung ho 89¢51.

- So dd cac bai tap ung dung trén kit thuc hanh.

- Phan mém mé phong.

- Linh kién:
Vi mach 89¢51, thach anh, dién tro, tu, ro le, ddong co, Led cac loai theo bai
Mach in, day ndi chi han.....
- B6 day dién, Testboard

- M6 han, kém cét, kém nhon...

- Pong ho VOM

- Dung cu thao, rap vi mach
7. Phuong phap va ngi dung danh gia:
7.1. Ngi dung:
7.1.1. Vé kién thiic:
Puoc danh gia bang hinh thic kiém tra viét, tric nghiém theo cac ndi dung: trinh bay
ciu tao, dic diém,ing dung cua cac loai Vi diéu khién dugc hoc
7.1.2. V& K¥ ning:
Dénh gia k§ nang thuc hanh theo nhitng ndi dung sau:
Mdi hoc vién, hoic mdi nhém hoc vién thuc hién cong viéc sau day theo yéu cau cia
gido vién:
- Lip rap duoc cic mach tmg dung timg phan do gido vién dé ra.
- Thuyec hién viét cac chuong trinh theo yéu cau cho triroc
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Tiéu chi danh gié theo cac ndi dung:

D9 chinh xac ctia cong viée
Tinh tham m¥ cia mach dién

- D0 an toan trén mach dién

Thoi gian thuc hién cong vigce
Do chinh xéc theo yéu cau ky thuat

7.1.3. Nang lwc tw chu va trach nhiém:
Danh gia phong cach hoc tap thé hién ¢: Ti mi, can than, chinh xéc.

- Co y thire ty gidc, tinh ky luat cao, tinh than trach nhiém trong cong viéc.
- C6 tinh than hop tac giup d& 1an nhau. Pugc danh gia qua qué trinh hoc tap.
7.2. Phwong phap:

Ap dung hinh thirc kiém tra tich hop giita 1y thuyét véi thuc hanh
7.2.1. Cach danh gia

- Ap dung quy ché dao tao Trung cp hé chinh quy ban hanh kém theo Thong tur
s6 09/2017/TT-LBTBXH, ngay 13/3/2017 cta Bo truong Bo Lao dong — Thuong binh

va Xa hoi.

- Huéng dan thuc hién quy ché dao tao ap dung tai Truong Trung cap Kinh té -
K¥ thuét s6 2 nhu sau:

Piém danh gia

Trong sé

+ Piém kiém tra thuong xuyén (Hé s6 1) 40%
+ Piém kiém tra dinh ky (Hé s6 2)
+ Diém thi két thic mén hoc 60%
7.2.2. Phwong phap danh gia
Phuwong phap | Phwong phap | Hinh thire Chuan diu ra S6 | Thoi diém
danh gia t6 chirc kiém tra danh gia cot | Kiém tra
Thuong xuyén Viét/ Ty luan/ Al, A2, A3, 2 | Sau 08 gio.
Hoi dap tai 16p | Trac nghiém/ B1, B2, B3,
Dinh ky Viét/ Tu luan/ A4, B4, C3 5 | Sau 20 gio
Thuc hanh Thuc hanh
theo nhdm
Két thiic mon Thuc hanh ca Tu luan va |Al, A2, A3, A4, A5, 1 Sau 140
hoc nhan thuc hanh B1. B2, B3, B4, B5, gio
C1, C2, C3,
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7.2.3. Cdach tinh diém

- Diém danh gia thanh phan va diém thi két thic mén hoc duoc chdm theo
thang diém 10 (tir 0 dén 10), lam tron dén mot chit s6 thap phan.

- Piém mon hoc 13 tong diém cua tat ca diém danh gia thanh phan ctia mén hoc
nhan véi trong s twong Gmg. Piém mén hoc theo thang diém 10 1am tron dén mot chir
s6 thap phan, sau d6 dugc quy ddi sang diém chit va diém sd theo thang diém 4 theo
quy dinh cua B9 Lao dong Thuong binh va Xa hoi vé dao tao theo tin chi.

8. Hwéng din thyuc hi¢n mé dun:

8.1. Pham vi dap dung chwong trinh:
- Chuong trinh mé dun dugc str dung dé giang day cho trinh d6 trunng cip nghé.
- Chuong trinh c6 thé dung dé day hoc sinh ngin han ( so cap nghé ) c6 trinh d6 vin
hoa trén 16p 12 va da qua dao tao dién tir trung cip c6 nhu cau chuyén doi nghé.
8.2. Huwong din mét sé diém chinh vé phwong phdp giing day, hoc tip mé dun:
Noi dung duogc bién soan theo phuong phap tich hop do d6 can luu y mot sé diém
chinh sau
- Béi véi gido vién:
+ Trude khi giang day can phai cin ctr vao ndi dung cta ting bai hoc chuén bj
dﬁy du cac diéu kién thuc hién bai hoc dé dam bao chat luong giang day.
+ Vat liéu, dung cu va trang thiét bi phai dugc chuan bi day du trude khi thuc
hién bai giang
+ Cac bai thi nghiém can thuc hién theo thir tu ctia hé théng, c6 thé thém vao cac
bai tap irng dung.
+Trong phan thyc hanh, gido vién cin phai 6n lai cac kién thirc ¢6 lién quan va
trinh bay ky ludng cac budc tién hanh. Sau mdi bai tap phai thu lai cdc bao cio dé
danh gia trinh do hiéu biét cua hoc sinh. Giang day céac bai thuc hanh can c6 mo hinh,
vat that, cac so do nguyén 1y, so dd ndi day.
+ Trong céac bai thuc tap, Gido vién giang day chon ra cac bai thuc hanh twong
mg v6i phan 1y thuyét da day.
+ Tang cudng st dung thiét bi, d6 dung day hoc, trinh dién mau dé tang hiéu qua
day hoc.
+Thuyc hién giang day ¢ noi thuc tap hodc xuong thuc hanh.
+ Hé thong ngudn dién cung cip can dugc phan biét va kiém tra chinh xac
trude khi cho hoc sinh thuc tap.
Déi vé6i nguoi hoc:
+ Hoc sinh can duoc chia thanh cac nhdm nho tir 1 dén 4 hoc sinh, dé thuc hién noi
dung thuc hanh.
+Trudc khi hoc mé dun nay hoc sinh phai hoan thanh: An toan lao dong Dién k¥ thuat,
Do luong dién dién tr, DBién tir cong nghiép.
+ Thuc hién theo huéng dan cua gido vién, tich cuc, chi dong va sang tao trong hoc
tap.
+Chi1 y an toan dién cho ngudi va thiét bi trong qua trinh thyc hanh mach.
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8.3. Nhitng trong tim chwong trinh can chii y:

- V& phén b thoi gian: Can cr vao thuc té ciia noi ddo tao gido vién hudng dan cé thé
thay d6i thoi luong, cta ting ndi dung, nhung van phai dam bao sb gio qui dinh trong
chuong trinh.

- V& ndi dung chi tiét trong chwong trinh: Can cir vao thuc té trang bi clia nha trudng
hodc nhu ciu dao tao tai dia phuong, nha truong cé thé thay thé cac ho PLD twong
thich v&i nhu cu dao tao va thiét bi hién co, nhung van phai dam bao muc tiéu ciia mo
dun.

- Cén gidi thiéu cac san pham, md hinh thuc té dé hoc sinh c6 thé tham gia bai giang
va ghi nhé sau hon.

- Can cha ¥ cac bién phap an toan vé dién. Chdng va dap, roi rdt cac thiét bi, thuong xuyén
theo doi hoc sinh trong hoc tap, thuc hanh.

8.4. Tai liéu tham khdo:

- Microprocessor and IC families - Walter H. Buchbaum. Sc.D

- Mikrocompute Lehrbuch - HPI Fachbuchreihen Pflaum Verlag Munchen
8951 Development Boad, Rev 5 - Paul Stoffregen

The 8951 microcontroller - I. Scott Makenzie

Ho vi diéu khién - Téng van On - Pai hoc Bach khoa TP.HCM
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R/
0‘0

Bai mé dau
So lwge vé lich sir va huéng phat trién cia vi diéu khién.
G101 THIEU BAI MO PAU

Bai mo dau 1a bai gioi thiéu so luoc vé lich sir va huéng phat trién caa vi diéu

khién véi nhirng dic diém va pham vi sir dung cua ching dé ngudi hoc c6 duoc kién

thic nén tang va dé dang tiép can noi dung mé dun ¢ nhitng bai tiép theo.

R/
0‘0

MUC TIEU CUA BAI MO PAU

- Trinh bay duoc cdu triic chung cta vi diéu khién

- Phat bi€u dugc cac img dung cua vi di€u khién va hudng phat trién cua vi diéu
khién

- Tich cuc, chua dong va sang tao trong hoc tap.

PHUONG PHAP GIANG DAY VA HQC TAP BAI MG PAU

P61 Véi nguoi day: sir dung phirong phdp giang gidang day tich cuc (dién gidang,
Vén ddp, day hoc theo vdn dé); yéu cau nguwoi hoc thuec hién cau hdi thdo lugn
cua bai (c& nhan hogc nhom).

Déi Véi nguoi hoc: chii dong doc gido trinh triéc buéi hoc; hodn thanh day di
cau hoi thao ludgn theo c& nhan hogac nhém va nép lai cho nguoi day ding thoi
gian quy dinh.

PIEU KIEN THUC HIEN BAI MO PAU

Phong hoc chuyén mén héa/nha xwéng: hoc tai xuong thuc hanh vi diéu
khién — c6 trang bi cic may tinh cai sin phan mém mé phong.

Trang thiét bi mdy méc: May chiéu va cac mo hinh, thiét bi day hoc khéc

Hoc liéu, dung cu, nguyén vt ligu: Chuong trinh mo6 dun, gido trinh, tai li¢u
tham khéo, gido an, phim anh, va cac KIT thuc hanh vi diéu khién.

Cic diéu kién khdc: Khdng co

KIEM TRA VA DPANH GIA BAI MO PAU

Noi dung:

Kiém tra va ddanh gid tat ca néi dung vé kién thire, kj nang da néu trong muc
tiéu cua bai

Nang lyc tu chu va trach nhiém: Trong qud trinh hoc tdp, nguoi hoc can:

+ Nghién civu bai truede khi dén 16p

+ Chudn bi ddy du tai liéu hoc tdp.
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+ Tham gia ddy di thoi lwong mén hoc.
+ Nghiém tuc trong qua trinh hoc tap.
- Phwong phap:

v' Diém kiém tra thwong xuyén: 1 diém kiém tra (hinh thirc - van ddp)

v Kiém tra dinh ky 1y thuyét: khong co
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NQU DUNG BAI MO PAU

1. Tém tit lich sir ra doi va phat trién ciia cac dong vi xir Iy va vi diéu khién
1.1Vixwly

Vi xir Iy duoc ché tao tir cac tranzito tich hop trén mot vi mach tich hop don.
Xuat hién 1an dau tién vao nhitng nim dau cua thap ky 70 cua thé ky 20. St dung ma
BCD trén nén 4 bit. Cac vi xtr Iy 4bit va 8 bit duoc sir dung trong cac thiét bj dau cudi,
may in, cac hé thong ty dong...Dén giita nhitng nam 1970 thi 1an dau tién cac vi xt Iy
8 bit vdi 16 bit dia chi dugc s dung nhu may tinh da muc dich. Cac hang san xuét vi
xir Iy dau tién & thoi diém nay 1a Intel, Texas Instruments va Garrett AiResearch voi
ba dong chip tuong tng: Intel 4004, TMS 1000 va Central Air Data Computer. Pay la
nhitng vi xur 1y 4 bit. Sau sy ra do1 cia cac vi xur 1y 4 bit thi cadc hang cho ra doi cac
dong 8 bit, 12 bit, 16 bit, 32 bit, 64 bit. Intel 8008 1a vi xir 1y 8 bit dau tién trén thé gisi
dugc san xudt naim 1972. Tiép sau thanh céng cta 8008 1a cac phién ban nhu 8080
(1974), Zilog Z80 (1976). Céac vi xu ly cua Motorola 6800 dugc phat hanh thang 8
nam 1974 va MOS technology ra doi nam 1975. Intersil 6100 1a vi xur 1y 12 bit, tir khi
duoc san xuét bai cong ty Harris n6 duoc biét dén voi tén HM-6100 dugce sir dung
trong quan doi sudt thap nién 1980. Vi xtr Iy 16 bit dau tién dugc gi6i thiéu boi hing
National Semiconductor IMP-16 vao nim 1973 day 1a vi xir Iy da chip. Pén nam 1975
hing nay giéi thiép vi xtr 1y don chip dau tién. Hang Texas Instruments ra doi vi xir 1y
16 bit don chip TI-990 st dung nhu mdt may tinh mini. Intel cling cho ra doi dong vi
xtr 1y 16 bit lay tén 8086. Vi xir Iy 16 bit chi xuat hién trén thi trudng mot thoi gian
ngan thi dong 32 bit da bat dau xuat hién. MC6800 1a vi xir Iy 32 bit dau tién cia hing
Motorola, ho 68k c6 32 bit thanh ghi nhung st dung dudng dan dit liéu 16 bit bén
trong va 16 bit dit liéu bén ngoai dé giam sé luong pin, hd tro 24 bit dia chi. Motorola
thudng duge biét dén nhu vi xir Iy 16 bit mic du né c6 ciu trac 32 bit. Vi xtr Iy 32 bit
day du du tién 1a AT&T Bell Labs BELLMAC-32A v6i mau dau tién vao ndm 1980
va san xuat nam 1982. Vi xtr 1y 32 bit dau tién cta Intel 1a dong iAPX 432 duoc gidi
thiéu nim 1981 nhung khong thu dugc thanh cong. Vi xir Iy ARM dau tién ra doi nim
1985 véi thiét ké RISC viét tat cia reduced instruction set computer may tinh c6 tap
1énh rat gon, cac vi xir Iy ARM duoc st dung chii yéu trong céac dién thoai di dong. Vi
xtr 1y 64 bit dugc thiét ké cho cac may tinh c4 nhan. N6 duoc thiét ké vao diu nhimng
nam 1990 dén dau nhitng nam 2000 ching kién vi xtr 1y 64 bit nham vao thi truong
may tinh. Vi xtt Iy AMD 64 bit tuong thich nguoc véi x86, x86-64 con goi la AMD64
trong thang 9 nam 2003, tiép sau thanh cong cia Intel64. Ky nguyén cia may tinh 64
bit da bt dau.

1.2 Vi diéu khién

Vi diéu khién 1a mot may tinh dugc tich hop trén mot chip, nd thuong duge sir
dung dé diéu khién cac thiét bi dién tir. Vi diéu khién thyc chat gdm mot vi xir 1y ¢6
hiéu suat du cao va gia thanh thap (so vdi cac vi xir Iy da nang dung trong may tinh)
két hop véi céac thiét bi ngoai vi nhu cac by nhd, cdc mo dun vao/ra, cac moé dun bién
d6i tir s sang twong ty va tir twong tu sang s6, md dun didu ché do rong xung
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(PWM)... Vi diéu khién thudng dugc dung dé xiy dung hé thdng nhung. N6 xuat hién
nhiéu trong cac dung cu dién tir, thiét bi dién, may giit, 10 vi song, dién thoai, day
truyén tu dong... Hau hét cac loai vi diéu khién hién nay co ciu trac Harvard 1a loai
cAu trac ma bd nhd chuong trinh va bo nhd dir liéu dugc phan biét riéng. Cau tric cla
mot vi diéu khién gdm CPU, bd nhé chuong trinh (thuong 14 bd nhé ROM hoic bd
nhé Flash), bo nhé dit liéu (RAM), cac bo dinh thoi, cac cong vao/ra dé giao tiép véi
cac thiét bi bén ngoai, tat ca cac khoi nay duoc tich hop trén mot vi mach. Cac loai vi
diéu khién trén thi truong hién nay:

« Freescale 6BHC11 (8-bit)

« Intel 8051

« STMicroelectronics STMB8S (8-bit), ST10 (16-bit) va STM32 (32-bit)
o Atmel AVR (8-bit), AVR32 (32-bit), va ATI1SAM (32-bit)

« Freescale ColdFire (32-bit) va S08 (8-bit)

« Hitachi H8 (8-bit), Hitachi SuperH (32-bit)

« MIPS (32-bit PIC32)

« PIC (8-bit PIC16, PIC18, 16-bit dsPIC33 / PIC24)

« PowerPC ISE

o PSoC (Programmable System-on-Chip)

o Texas Instruments Microcontrollers MSP430 (16-bit), C2000 (32-bit), va
Stellaris (32-bit)

o Toshiba TLCS-870 (8-bit/16-bit)
o Zilog eZ8 (16-bit), eZ80 (8-bit)
 Philips Semiconductors LPC2000, LPC900, LPC700
2. Khai niém vé vi diéu Kkién
C6 thé no6i viée sir dung cac loai vi didu khién va vi xir Iy trong céc thiét bi dién
tr tr dong & Viét Nam rat da dang, phong phu tiy vao yéu cau k¥ thuat va gia thanh
san pham.
Dbi vai cac thiét bi nhu cac may ATM, may giat thuong st dung vi diéu khién
8051, cac bo dicu khién trong robot cong nghiép, trong hé thong 6 to thudng sir dung
PIC, AVR, PsoC, con trong dién thoai stt dung cac chip ARM...
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2.1 Vi diéu khién 8051
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SINNAR -
Intel 8051 - 1a vi dieu khién don tinh thé kién trac Harvard, 1an dau tién duoc san xuat

boi Intel ndm 1980, dé dung trong cac hé théng nhing. Trong nhitng nim 1980 va dau
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nhirg nim 1990 d3 rat ndi tiéng. Tuy nhién hién tai di cii va duoc thay thé bing cac
thiét bi hién dai hon, v6i cac 161 phdi hop 8051, duoc san xuat bi hon 20 nha san xuat
doc lap nhu Atmel, Maxim IC (cong ty con cua Dallas Semiconductor), NXP
Semiconductors (Philips Semiconductor trudec day), Winbond, Silicon Laboratories,
Texas Instruments va Cypress Semiconductor. Tén goi chinh thirc cua ho vi diéu khién
Intel 8051 - MCS 51. Nhirng vi diéu khién Intel 8051 dwgc san xuit v6i viée dung
cong nghé¢ MOSFET, nhiing nhitng ban sau, chtra ki hi¢u “C” trong tén, nhu 80C51,
dung cong nghé CMOS va yéu cau cong suat thap, hon nhitng cai MOSFET trudc
(diéu nay cho phép trang bi cho céc thiét bi voi ngudn 1a pin). Cac thong sb ky thuat: 8
bit ALU, 8 bit thanh ghi. 8 bit dit li¢u bus 16 bit dia chi bus vi vy khong gian by nhd
t6i da cho ROM va RAM Ién t6i 64 kb BO nhd dit liéu SRAM 128 bytes Bo nhd
chuong trinh ROM 4 kb. 32 chan vao/ra da hudng. Giao tiép ndi tiép UART. Hai bo
timer/counter 16 bit. Hai ngit ngoai. So d6 chan cua 8051: So do khdi diéu khién: Lap
trinh cho 8051: Céac nha san xuat 8051 déu hd tro ngdn ngit 1ap trinh Assembler tuy
nhién ngon ngt nay thuong it duge dung cho nhitng trng dung 16n do tinh phu hop cua
no, vi vay trong cac tmg dung thuc té hay sir dung ngdn ngit C. Ngoai ra con mot sb
ngodn ngit khiac duoc phat trién cho 8051 nhu Pascal, Basic, Forth.

2.2 Vi diéu khién AVR
La dong vi diéu khién do hang Atmel san xuét c6 nhiéu loai AVR nhu:

o 32-bit AVR UC3.

o 8/16-bit AVR XMEGA.
o 8-bit mega AVR.

« 8-bittiny AVR.

Vi diéu khién Atmega 16: La vi diéu khién 8 bit véi tiéu thu dién ning thap dya
trén kién trac RISC (Reduced Instruction Set Computer). Vao ra Analog — digital va
nguoc lai. Vo1 cong ngh¢ nay cho phép cac 1énh thuc thi chi trong mot chu ki xung
nhip, vi thé toc do xr 1y dit lidu c6 thé dat dén 1 triéu 1énh trén gidy & tan sb 1Mhz. Vi
diéu khién nay cho phép nguoi thiét ké co thé t6i vu hoa ché do tiéu thu ning luong
ma van dam bao téc do xtr 1y. Ldi AVR c6 tap 1énh phong pht vé6i sd lugng véi 32
thanh ghi lam viéc chung voi nhau. Tat ca 32 thanh ghi déu dugc ndi tryc tiép véi
ALU (Arithmetic Logic Unit), cho phép 2 thanh ghi truy cép doc 1ap trong mot chi
lénh don trong mét chu ky xung nhip. Kién trac dat duge ¢ toc do xir Iy nhanh gap 10
lan vi diéu khién dang CISC (Complex Instruction Set Computer) thong thuong.
Atmega 16 dugc hd tro ddy du phin mém va cong cu phat trién hé thdng bao gdém:
Trinh dich Assembly nhu AVR studio cua Atmel, Trinh dich C nhu win AVR,
CodeVisionAVR C, ICCAVR. C - CMPPILER cua GNU... Trinh dich C da duoc
nhiéu ngudi ding va danh gia twong d6i manh, dé tiép can ddi voi nhimg nguoi bat
dau tim hiéu AVR, d6 1a trinh dich CodeVisionAVR C. Phan mém nay hd trg nhiéu
tmg dyng va c¢6 nhiéu ham c6 sin nén viéc 1ap trinh t6t hon. - Bo nhd: Flash 16KB
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EEPROM 512 Byte SRAM 1KB. - Ngoai vi: Hai timer 8 bit Mot timer 16 bit B
counter v6i tan sb riéng Bon bo diéu ché d6 rong xung PWM. Tam kénh ADC 10 bit.
USART. Giao tiép SPI, Giao dién I2C. Watchdog timer. B¢ so sanh twong tu trén chip.
- Tinh ning: Tap lénh gdm 131 1énh, hau hét thyc hién trong mot chu ky may. Xu ly
16 triéu 1énh & tan s 16 MHZ. 32 chan vao/ra c6 thé 1ap trinh dugc. Sau ché do sleep .
40 pin kiéu PDIP, 44 pin kiéu TQFP va kiéu QFL/MLF. 32 thanh ghi 8 bit da dung.
Ngit trong va ngat ngoai. Dién 4p hoat dong tir 2,7-5,5V cho Atmega 16A.

-So dd chan
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So do khoi diéu khién:
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2.3 Vi diéu khién PIC

PIC 1a mot ho vi diéu khién RISC duoc san xuat bdi cong ty Microchip
Technology. Dong PIC dau tién 1a PIC1650 dugc phat trién boi Microelectronics
Division thuéc General Instrument . PIC bat ngudn 1a chir viét tit ciia "Programmable
Intelligent Computer" (M4y tinh kha trinh thong minh). La vi diéu khién véi kién tric
RISC thyc thi mot 1énh v6i mot chu ky méy (bang bén chu ky ciia bo dao dong). Ngay
nay c6 nhiéu dong PIC duogc san xuat voi hang loat cac mé dun ngoai vi tich hop sin
nhu ADC, PWM, USART, SPI...v6i bd nhd chuong trinh tir 512 word dén 32 Kword.
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Céc ho vi diéu khién PIC: - Ho 8 bit: PIC 10/ PIC 12/ PIC 16/ PIC 18 - Ho 16 bit: PIC
24F/ PIC 24H/ dsPIC 30/ dsPIC 33 - Ho 32 bit: PIC 32. Mot vai dic tinh:

« Chén vao/ra I/0 c6 thé lap trinh dugc.

« Flash va ROM c6 thé tuy chon tir 256 byte dén 512 Kbyte

o B0 dao dong bén trong.

« 8/16/32 bit Timers.

o Bo nhd EEPROM noi

« Chuén giao tiép ndi tiép ddng b va khong ddong bdo USART

« MSSP Peripheral cho giao tiép 12C va SPI

« Céc ché do so sanh, bat gilr va diéu ché do rong xung PWM.

o B0 so sanh dién ap.

« B0 chuyén d6i ADC (tan s6 c6 thé 1én t6i 1 MHz).

e HO tro céac giao thic USB, CAN, Ethernet.

o MO0 dun diéu khién dong co, md dun doc encoder.

e HO tro bd nhd ngoai.

« DSP nhiing tinh niang xir Iy tin hiéu s6 (dsPIC)

Lap trinh cho PIC: Hang Microchip cung cap méi truong lap trinh MPLAB no bao
gom phan mém mo phdng, trinh dich ASM, lién két va g& réi. Ngoai ra hang nay cling
ban trinh bién dich C cho c4ac dong PIC18 va dsPIC tich hop trong MPLAB. Ngoai ra

con mot s6 cong ty khac cung cép trinh bién dich C, PASCAL, BASIC cho PIC d6 c6
thé 12 phin mém thuong mai hodc phan mém ma ngudn mo.

2.4 Vi diéu khién ARM

Céu traic ARM (viét tat tir tén gbc 1a Acorn RISC Machine) 13 mot loai cu tric vi
xtr 1y 32-bit kiéu RISC dugc st dung rong rii trong cac thiét ké nhung. Pugc phat
trién 1an dau trong mot dy 4n cua cong ty may tinh Acorn. Do ¢6 dic diém tiét kiém
ning luong, cac bd CPU ARM chiém wu thé trong cac san pham dién tir di dong, ma
v6i cac san pham ndy viéc tiéu tan cong suat thap 1a mot muc tiéu thiét ké quan trong
hang dau. Ngay nay, hon 75% CPU nhing 32-bit 1a thugc ho ARM, diéu nay khién
ARM tré thanh cau trac 32-bit duoc san xuat nhiéu nhat trén thé gidi. CPU ARM duoc
tim thay khap noi trong cac san pham thwong mai dién tir, tir thiét bi cim tay (PDA,
dién thoai di dong, may da phuong tién, may tro choi cam tay, va may tinh cam tay)
cho dén cac thiét bi ngoai vi may tinh (6 dia ctng, bo dinh tuyén dé ban.). Mot nhanh
ndi tiéng cua ho ARM Ia cac vi xtr Iy Xscale cua Intel. Gi6i thiéu vé vi diéu khién
LPC2148: La dong vi diéu khién ARM dugc san xuit boi hiang Philips. Tinh ning:
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o Vi diéu khién 16/32-bit ARM7TDMI-S

e 40k RAM tinh (8k +32k), 512k flash

o Tich hgp USB 2.0

o Ho tro hai b ADC 10 bit

o Mot bd DAC 10 bit

« 2 bo timer 32 bit, 6 ngd diéu ché do rong xung

« Ddng ho thoi gian thuc hd tro tan sé 32kHz

o Kha nang thiét lap ché do wu tién va dinh dia chi cho ngét
o 45 chan GPIO vao ra da dung

« 9 chan ngit ngoai (tich cuc canh hodc tich cyc mic)

« CPU clock dat t6i da 60MHz thong qua bd PLL lap trinh duoc
o Xung PLCK hoat dong doc lap.

On-chip Flash Memory: LPC 2148 ¢6 512K b nhé Flash ¢6 thé dugc ding dé luu
trit code va dit liéu. Trong khi thuc thi tng dung, van c6 thé x6a hodc lap trinh Flash
thong qua IAP (In Application Programming). Khi do trinh loader trén chip dugc st
dung, bd nhé tréng con lai 13 S00K. Bo nhé Flash c6 thé ghi x6a duoc it nhat 100000
lan, luu trit dit liéu dén 20 nim. On-chip Static RAM: LPC 2148 c6 32K RAM tinh, ¢4
thé duogc truy xuat theo don vi byte, half word & word. Bo diéu khién SRAM st dung
phuong thirc write-back buffer dé ngan chan tinh trang treo CPU khi ¢6 thao tac ghi.
Bo6 dém ludn giit dir liu cubi cung tir chwong trinh gtri t6i bo nhé. Dir liéu chi duoc
ghi vao SRAM khi ¢6 1 thao tac ghi khac tir chuong trinh. Lap trinh cho ARM: Ngon
ngtr 1ap trinh chinh cho ARM hién nay 1a ngén ngtr C. Cac trinh bién dich cho ARM
thuong dugc dung:

« Keil ARM.
 IAR.
o HTPICC for ARM.
« ImageCraft ICCV7 for ARM
3. Linh vure va img dung va huéng phat trién
Céc dong vi di€u khién tir don gian dén phuc tap rat da dang tuy vao yéu cau ky

thuat va gia thanh cua san phém ma chon loai vi diéu khién thich hop cho viéc thiét ké
va lap trinh san pham.

3.1. Uu diém ciia vi dieu khién
Nhitng vu diém chinh cua vi di€u khién la:
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a) Vi diéu khién hoat dong nhu mot may vi tinh khéng c6 bat ky bo phan ky
thuat sd nao.

b) Tich hop cao hon bén trong vi diéu khién 1am giam chi phi va kich thuéc
ctia hé thong.

c¢) Viéc st dung vi di€u khién rat don gian, dé khac phuc su c6 va bao tri hé
thong.

d) Hau hét cac chan duoc lap trinh boi ngudi dung dé thue hién cac chirc ning
khac nhau.

e) D& dang két ndi thém cac cong RAM, ROM, 1/ O.
f) Can it thoi gian dé thuc hién cac hoat dong.

3.2. Nhwoc diém cda vi diéu khién
a) Vi diéu khién c6 kién tric phirc tap hon so véi vi xir 1y.

b) Chi thuc hién dong thoi mot sb 1énh thyc thi gidi han.
¢) Chu yéu duoc sir dung trong cac thiét bi vi mo.
d) Khéng thé truc tiép giao tiép cac thiét bi cong suat cao.

3.3. Ung dung va hwéng phat trién ciia vo diéu khién

Ching ta c6 thé tim thay vi diéu khién trong tat ca cac loai thiét bi dién tir hién
nay. Bét ky thiét bi ndo lién quan dén do ludng, luu tri, diéu khién, tinh toan hodc hién
thi thong tin déu phai c¢6 chip vi diéu khién bén trong. Ung dung 16n nhat cua vi diéu
khién 13 trong nganh cong nghiép 6 t6 (vi diéu khién duoc sir dung rong rii dé kiém
soat dong co va diéu khién cong suit trong 6 t6). Ban ciing c6 thé tim thiy vi diéu
khién bén trong ban phim, chudt, modem, may in va cac thiét bi ngoai vi khac. Trong
thiét bj thir nghi¢m, vi diéu khién gitp ban dé dang thém cac tinh nang nhu kha nang
Iuu trit s6 do, tao va luu trir cac théi quen cta ngudi dung va hién thi thong bao ciing
nhu dang séng. San pham tiéu dung sir dung bo vi diéu khién bao gdm may quay k¥
thuat sb, dau phat quang, man hinh LCD / LED...
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Bai 1: Cau tric ho vi diéu khién 89C51

< GIOI THIEU BAI 1

Bai 1 1a bai gioi thiéu tdng quan vé cau tric phan cing cia VDK 89C51 va td chirc

bo nhé cua vi diéu khién. Trén co so d6 ngudi hoc ¢ duogc kién thirc vé ciu trdc va

cac dia chi viing nhé cua VDK 1am tién dé cho viéc lap trinh diéu khién ¢ cac noi dung

tiép theo.
< MUC TIEU CUABAI 1

- M6 ta dugc céu triic ho vi diéu khién.
- Thuc hién truy xudt bd nhd dir lidu, bd nhd chuong trinh dung qui

trinh k¥ thuét

- Thuc hién dung k¥ thuat phuong phap mé rong bo nhd ngoai.
- Trinh bay dugc nguyén 1y hoat dong ctia mach reset

- Tich cuc, cha dong va sang tao trong hoc tap.

< PHUONG PHAP GIANG DAY VA HQC TAP BAI 1

P61 Véi nguoi day: sir dung phirong phdp giang gidng day tich cyc (dién gidang,
Vén ddp, day hoc theo vin dé); yéu cau nguwoi hoc thuec hién cau héi thdo lugn
cua bai (c& nhan hogc nhom).

DPéi Véi nguoi hoc: chit dong doc gido trinh triéc buéi hoc; hodn thanh day di
cau hoi thao ludgn theo c& nhan hogac nhém va nép lai cho nguoi day ding thoi

gian quy dinh.

% PIEU KIEN THUC HIEN BAI 1

Phong hoc chuyén mén héa/nha xwéng: hoc tai xuong thuc hanh vi diéu
khién — c6 trang bi cic may tinh cai sin phan mém mé phong.

Trang thiét bi mdy méc: May chiéu va cac mo hinh, thiét bi day hoc khéc

Hoc liéu, dung cu, nguyén vt li¢gu: Chuong trinh mo6 dun, gido trinh, tai li¢u
tham khao, gido an, phim anh, va cac KIT thyc hanh vi diéu khién.

Cic diéu kién khdc: Khdng co

% KIEM TRA VA DANH GIA BAI 1

Noi dung:

v’ Kiém tra va danh gid tat ca ndi dung vé kién thirc, ky nang da néu trong muc

tiéu cua bai

v’ Nang luc tw chii va trach nhiém: Trong qua trinh hoc tdp, nguoi hoc can:

+ Nghién civu bai truede khi dén 16p
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+ Chudn bi ddy du tai liéu hoc tdp.
+ Tham gia ddy di thoi lwong mén hoc.
+ Nghiém tuc trong qua trinh hoc tdp.

- Phuong phap:

v' Diém kiém tra thwong xuyén: 1 diém kiém tra (hinh thirc - van ddp)

v Kiém tra dinh ky Iy thuyét: khong co
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NOQU DUNG BAI 1

1.1. Tong quan:

Hién nay, cac bo vi diéu khién 8 bit ding dau 13 ho 8051 c6 sb lwong 16n nhat
cac nha cung cip da dang (nhiéu ngudn). Nha cung cip c6 nghia 1a nha san xuit bén
canh nha sang ché ctia bo vi diéu khién. Trong trudng hop 8051 thi nha sang ché cua
n6 1a Intel, nhung hién nay c6 rat nhidu hing san xuat né (ciing nhu trude kia da san
xudt).

Céc hing nay bao gom: Intel, Atmel, Philips/signe-tics, AMD, Siemens, Matra
va Dallas, Semicndictior.

Bang dia chi ciia mo0t s6 hang san xuat cac thanh vién cua ho 8051.

Hang Dia chi Website

Intel www.intel.com/design/mcs51
Antel www.atmel.com

Plips/ Signetis www.semiconductors.philips.com
Siemens WWW.SCI.Siemens.com

Dallas Semiconductor www.dalsemi.com

8051 12 mot bd xtr Iy 8 bit c6 nghia 1a CPU chi ¢6 thé 1am viéc véi 8 bit dir lidu
tai mot thoi diém. Dit liéu 16n hon 8 bit duogc chia ra thanh céc dit li¢u 8 bit dé cho xur
Iy. 8051 co tat ca 4 cong vao - ra I/O mdi cong rong 8 bit. Cac nha san xuét da cho
xuat xudng chi v6i 4K byte ROM trén chip.

Bang céac dic tinh ctua 8051 dau tién.

Dac tinh S6 lwong
ROM trén chip 4K byte
RAM 128 byte
B6 dinh thoi 2
Céac chan vao - ra 32
Cong ndi tiép 1
Nguén ngét 6

Trong may tinh, con chip Intel hay ADM Ia 1 bd vi xur li, n6 khong c6 RAM,
ROM,cong IO va cac thiét bi ngoai vi on Chip. Con vi diéu khién chta 1 bo vi xir 1i va
RAM,ROM, céng 10, va ¢6 thé co cac thiét bi ngoai vi.

1.2. So' @6 chan vi diéu khién 8051:

La IC dong vé dang DIP c6 40 chan, mdi chan c6 mot ki hiéu tén va cb cac
churc nang nhu sau:
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* Chan 40: ndi v6i ngudn nudl +5V.

* Chan 20: ndi v6i dat(Mass, GND).

* Chan 29 (PSEN)(program store enable) la tin hi¢u diéu khién xuit ra coa
8051, n6 cho phép chon bd nhd ngoai va dugc noi chung voi chan cua OE (Outout
Enable) cua EPROM ngoai d€ cho phép doc cac byte cua chuong trinh. Cac xung tin
hiéu PSEN ha thap trong su6t thoi gian thi hanh 1énh. Nhirng ma nhi phan cua chuong
trinh dugc doc trt EPROM di qua bus dir liéu va dugc chot vao thanh ghi 1€nh cua
8051 bd1 ma 1énh.(cht ¥ viéc doc & day la doc cac Iénh (khac véi doc dit ligu), khi do
VXL chi doc cac bit opcode cua 1énh va dua ching vao hang doi 1énh thong qua cac
Bus dia chi va dir liéu)

* Chan 30 (ALE : Adress Latch Enable) 1a tin hi¢u diéu khién xut ra cua 8051,
n6 cho phép phan kénh bus dia chi va bus dit li¢u cua Port 0.
Chan 31 (EA : Eternal Acess) duoc dua xudng thap cho phép chon bé nhd mi ngoal
doi voi 8051.

D6i voi 8051 thi: EA =5V: Chon ROM ndi.  EA = 0V: Chon ROM ngoai.

* Chan 18, 19 ndi vé6i thach anh tao thanh mach tao dao dong cho VDK

Tan s thach anh thudong ding trong cac tng dung 1a : 11.0592Mhz(giao tiép véi

cong com may tinh) va 12Mhz

Tan s6 t0i da 24Mhz. Tan s cang 16n VDK xir 1i cang nhanh.
Dao dong cua thach anh
s1 S2 S3 S4 S5 S6

P1 P2

A
v

1 chu ki may

Mot chu ki may = 12 dao dong cua thach anh tan sd thach anh 13 12 Mhz c6
nghia 13 tan s6 1am viéc cta chip 1a IMhz <-> chu ki 14 1uS.Lénh 1ap trinh cho vi diéu
khién c6 1énh vi diéu khién mat 1 chu ki may méi thyuc hién xong, c6 1énh nhiéu hon
mot chu ki méay. Cu thé khi lap trinh s& biét 1énh d6 bao nhiéu chu ki may.

* Chan 9 dugc méc voi 1 mach ngoai tao thanh mach reset. Khi reset VDK hoat
dong lai tur dau. (Ram bi x06a, cac thanh ghi bi x06a)
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5vVDC
o}

U3

40

vce

- c4

=
CAPACITOR POL

Mach RESET

RESET

20

VSS
8051

* 32 chan con lai chia lam 4 cong vao ra

1.3. Cu triic port I/O

Vi 4 cong vao ra (Port 1/0) tic 13 ¢6 thé dung chan d6 dé doc mirc logic (0;1 twong
ung vo1 0V ; 5V)vao hay xuat muce logic ra(0;1)

PO tir chan 39 - 32 tuong ing la cac chan PO 0 - P0O_7
P1 tr chan 1 = 8 twong tng la cac chan P1_0 - P1_7

P2 tir chan 21 =28 tuong Gng la cac chan P2 0 > P2_7
P3 tir chan 10 - 17 twong ing la cac chan P3 0 - P3_ 7

. Ul " PO P1 P2 P3 Port's Bit
B PLO VCC [~
03]t 0% P00 P1.0 P20 P3.0 DO
D—g o 0 iﬂ PO.1 P1.1 P2.1 P3.1 D1
P14 P0.3 . : . :

S pr's P04 o0
o—Ip1's P05 ot
81517 pog 2o P0.2 P1.2 P2.2 P3.2 D2
DTg RESET _po7 gi -
DD 11 $XX|')3 /E\ﬁ’E\;E 30 DD P0.3 P1.3 P2.3 P3.3 D3
0220 7o ATBICSL o h29 o
020 i1t P70 PO.4 P1.4 P24 P34 D4
BT P26 [ -
eIl P2.5 [F5p 1
0—21 R mat2n P05 P15 P2.5 P3.5 D5
D% RD P2.3 gg -
o gg ﬁ ng gi . P06 P1.6 P2.6 P3.6 D6
0—=— vss P2.0 4

PO.7 P1.7 P2.7 P3.7 D7
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Riéng cong 3 ¢ 2 chirc nang & moi chan nhu trén hinh vé:
P3.0 — RxD : chan nhén dit liéu ndi tiép khi giao tiép RS232(Coéng COM ).
P3.1 _TxD : phan truyén dir liéu ndi tiép khi giao tiép RS232.
P3.2 INTO : interrupt 0 , ngit ngoai 0.
P3.3 INTI: interrupt 1, ngét ngoai 1.
P3.4 TO : Timer0 , ddu vao timer0.
P3.5 T1 : Timerl, dau vao timer 1.
P3.6 WR: Write, diéu khién ghi du liéu.
P3.7 RD: Read, diéu khién doc dir liéu.

1.4. T6 chirc b nho:
1.4.1. Té chirc b nhd vit Iy

T6 chtic bd nhd cho mot hé Vi xur 1y (may vi tinh) phu thudc khong chi
vao mot hé Vixur Iy cu thé, ma con phu thudc vao cach bé tri thuan loi bén trong
hé thdng. Trudc hét, hiy 1am quen v&i cac khai niém chip nhé va tir nhé dé phan
tich van dé to chirc vat Iy mot b nhd, sau d6 mé rong khai niém t6 chire theo
quan diém cua ngudi 1ap trinh (to chure logic).

Cac chip nh¢ duge san xuat dudi nhiéu kich ¢& khac nhau, phu thudc vao
cong nghé ché tao. Chip nhé 1a mot vi mach cu thé, duoc bd tri cac chan co ban
nhu Hinh I11.8 Cac chan cia mot chip nhd thong thudng gém cac 16i vao cua
BUS dia chi, 16i dir lidu, cac chan diéu khién chon chip, ghi/doc va cac chan
nguon.

A0 + A9 Céac chan dia chi

D1+ D4 Cac chan di liéu U
cs Chan chon chip A6 []1 18[] vee
WE Piéu khlen Ghi/boc
vee Chan ngudn nudi +5V A5 |: :l A7
GND Chan nbi d4t A4 [ :l A8
A3 (] ] A9
- i i
Hinh 111.8 So' do noi chan mét vi mach nhé Al |: :l D2
RAM 1Kx4
A2 [] ] o3
cs |: :| D4
GND []9 10[] WE

Tuy theo tung chip, s6 lugng chan dia chi va sb lugng chan dir li€u co thé
khac nhau phu thudc vao d6 dai tor nho cua chip va dung luwong cia chip nho.
P dai tir nhé ciia chip nhd c6 thé 1a 1bit, 4 bits hodc 8 bits, trong khi sd chan
dia chi co thé tir 10 trd 1én tuy thudc vao dung luong cta chip nhé. Trong trudng
hop d6 dai tir nhé cua chip 1a 1 bit, ta can phai ghép song song 8 chip dé tao
thanh 1 byte, ghép song song 16 chip dé tao mot tir word — 2 bytes).
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(@ 1BITPERCHIP
I I I[ [ I[ I I[ [

ﬁﬂ rﬁ

1BYTE

(2) 4BITs PER CHIP (3) 8BITs PER CHIP

Jﬂ il

1BYTE

1BYTE

Hinh 111.8 Tao tir nhé 8 bit tir cac chip nhé c6 dg dai tir nhé nho hon

1.4.2. Thiét ké vi nhé cho hé Vi xiz Iy
Thiét ké vi nhé 1a mot viée rat quan trong va rat can thiét trong viéc xay
dung mot h¢ Vi xur 1y. Cac vi nhé duoc thiét ké thong thuong 13 EPROM, céc
loai vi nhd RAM, tir cac chip nhé co san. Thong thuong, cac chip nh¢ duge
chon 1a nhing chip thong dung trén thi trudng, c6 cac thong sd ky thuat cha yéu
Sau.
a. Dung lwong nho cua chip nhé tinh theo don vi Kbyte
b. PG dai tir nhé ciia chip nhé tinh theo sd bits
c. Mt s6 thong sé ky thudt khdc nhir thoi gian truy xudt, cong sudt tiéu
tan cua chip v.v..Nhiing thong s6 nay khong c6 anh huéng 16n dén
qua trinh thiét ké va xay dung vi nho.
Cac théng s6 duoc cho trude trong viée thiét ké mot vi nhé bao gom:
a. Loai chip nho vi du dung EPROM 2764 (8Kx8) hay RAM TMS 2064
(8Kx8) v.v...
b. Dung lwong cua vi nho 1la dung lugng vi nhd phai cd, vi du 64KB,
128KB v.v...
c. Dia chi dau cua ving nhé vi du vi nhd co dia chi dau 1a A000OH
chang han.
Vi du minh hoa: Dung EPROM 2764 (8Kx8bit) xay dung vi nho co dung
lirong 32KB, dia chi dau la 22000H.

Giai: Dua trén y€u cau cua dé ra, phai thuc hién cac budce sau:

1. Xéc dinh s6 chip nhd can thiét dé tao tir nhé co ban (d6 dai 8 bits), ¢o
thé tinh theo cong thic:
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n= E trong d6 n 13 s6 chip can dé tao duoc tir nhé co ban

k 1a d¢ dai tir nhé cua chip nhé
Tin hiéu chon vo CS cua cac chip nay dugc ndi chung voi nhau, cac chip nay
duoc coi nhu mdt chip lién thong, cac bit dir li¢u s€ duogc dinh vi theo thir tu tur
D; + Do tuong tng vdi cac bit tir D7 + Do cua BUS dir licu.

2. Xac dinh sb chjp nhé, hodc sd chip lién thqéng dé‘ tao dl‘IQC dung qung
nhd theo yéu cau. Trong trudong hop cu thé cua dé ra, can 4 chip dé tao
dugc dung luong nhd 32KB. Tinh theo cong thurc:

M =% trong do Q 1a dung lugng cta vi nho
D Ia dung luong cua chip nhé hodc dung lugng
cua chip lién thong
M 14 s6 chip nhd hodc sb chip lién thong can
thiét
3. Xéc dinh s6 day dia chi co s (tirc 1a s6 day dia chi thap dugc ndi tryc
tiép vao chip nh¢ hodc chip lién thong): S6 day dia chi m phu thude vao
dung luong nhé cua chip nhd hoac chip lién thong theo biéu thire sau:
2™ = D trong d6 D la dung lugng cta chip nhd
m 1a sd day dia chi co so
4. Tu s6 chip hodc sb chip lién thong, xac dinh s6 day dia chi can thiét dé
tao cac day chon chip riéng biét. Tinh theo cong thuec:

21 = M trong d6 i 1a s6 day dia chi can dé giai ma xdc dinh cdc
tin hiéu chon chip cho cdc chip nhé hodc chip lien
thdng. M 1a s6 lugng chip hodc so luong chip lién
thong. Xay dung mach t6 hop tao céac tin hiéu chon
chip CS; .

5. Céc day dia chi con lai dugc st dung dé tao tin hiéu xac dinh vung nhé’
cua vi nh¢ trong khong gian nho (duge gan cho vi nhé theo dia chi dau
cua vi nh¢ theo yéu cau).

_ N
Ap + Ao D7 + Do A + Ay D7 + Do

/] _
WR d

. RD -
OE
-9
cs s 9

So dd ndi chan So dd ndi chan

~rhin nhA DN DAMN TAC ANARA

Hinh 1.9 So d6 noi chén chip nhé ROM va chip nhé RAM
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So d6 khdi vi nhd nhu sau, cac mach t6 hop logic xdy dung theo kién thirc
hoc dugc & mon hoc Ky thdt dién tir so.
T

BUS
dia chi

BUS di liéu
D; + Do

A + Ao |

— —(
(0] [*]
_ C_So C_Sl C_SS
RD c e

Mach t6 hop logic gidi ma tao céc tin hiéu chon chip
C_So, (gl, (Sz va C_S3
A

A14 AlS

Tin hiéu cho phép mach giai ma chon chip nh&

Ass + Ags Mach td hop logic giai
ma chon dia chi vung

Hinh II. 10 So do khéi vi nhé 32KB tir cdc chip ROM 2764

1.5. Ram ndi va cac thanh ghi chirc nang dic biét SFR cta 8051:
FO |F7 |F6 |F5 |F4 |F3 |F2 |F1 |FO

EO | E7 |E6 |E5 |E4 |E3 |E2 |E1 | EO

DO | D7 D6 |6D |6C | 6B | 6A |69 |68

B8 | - - - B | BB B9 | B8

BO | B7 |B6 |B5 |B4 |B3 |B2 | B1 | BO

AS|AFA |A |A |A |A |A9 A8
E (D ([C |B |A

A0 | A7 |A6 |A5 | A4 | A3 |A2 | Al | AD

99 | Khong dinh dia chi tirng bit
98 |9F |9E [ 9D |9C | 9B [9A |99 |98
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90 |97 19695 |94 |93 |92 |91 |90

8D | Khong dinh dia chi tirng bit
8C | Khong dinh dia chi tirng bit
8B | Khong dinh dia chi tirng bit
8A | Khong dinh dia chi tirng bit
89 | Khong dinh dia chi tirng bit
88 |8F |8 [8D |8C |8B [8A |89 |88
E
87 | Khong dinh dia chi tirng bit

83 | Khong dinh dia chi tirng bit

82 | Khong dinh dia chi tirng bit

81 | Khong dinh dia chi tirng bit

80 |87 |86 |8 |84 |83 |82 |81 |80

5

THANH GHI CHUC NANG DAC BIET
Céc thanh ghi SFR c6 dija chi nam giita 80H va FFH cac dia chi nay ¢ trén 80H,

vi cac dia chi tir 00 dén 7FH 1a dia chi ciia bd nhd RAM bén trong 8051. Khong phai

tat ca moi dia chi tir 80H dén FFH déu do SFR sir dung, nhung vi tri ngan nh¢ tor 80H

dén FFH chua dung 1a dé dir trit va 1ap trinh vién 8051 ciing khong duoc st dung.

Béang chiric nang cta thanh ghi chirc nang dac biét SFR
SFR dinh dia chi ting bit (nhitng thanh ghi can nhé ddi véi khi 1ap trinh co ban C)

1.6. Bo nhé ngoai ctia ho 8051:

C6 hai bo vi diéu khién thanh vién khac cia ho 8051 1a 8052 va 8031.

B vi diéu khién 8052: 8052 co tit ca cac dic tinh chuan cua 8051 ngoai ra né
c6 thém 128 byte RAM va mdt bd dinh thoi nira. Hay néi cach khac 1a 8052 c6 256
byte RAM va 3 bd dinh thoi. N6 cling c6 8K byte ROM. Trén chip thay vi 4K byte
nhu 8051.

Bang so sanh céc dac tinh cta cac thanh vién ho 8051.

Pic tinh 8051 8052
ROM trén chip | 4K byte 8K byte
RAM 128 byte 256 byte
B0 dinh thoi 2 3
Chéan vao —ra 32 32
Cong ndi tiép 1 1
Ngudn ngit 6 8
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Do viy tit ca moi chuong trinh viét cho 8051 déu chay trén 8052 nhung diéu
nguoc lai 1a khong dang. Pac bi¢t: Mot nha san xuét chinh cua ho 8051 khéac nita 1a
Philips Corporation. Hing nay c6 mot dai lua chon rong 16n cho cac bo vi diéu khién
ho 8051. Nhiéu san pham cta hing di c6 kém theo cac dic tinh nhu cac bd chuyén ddi
ADC, DAC, chan PWM, céng I/0 mé rong.
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R/
0‘0

Bai 2: Tap 1énh 89C51
GIOI THIEU BAI 2

Bai 2 1a bai gisi thiéu vé tap lénh trong ho vi diéu khién 89C51. Trén co s& d6

ngudi hoc van dung vao céc bai tap cu thé dé soan thao dugc mot chuong trinh diéu

khién véi nhitng tng dung thuc tién.

R/
0‘0

MUC TIEU CUA BAI 2

Phan biét dugc cac kiéu dinh dia chi va dit liéu

Trinh bay dugc dac tinh va cong dung cua tirng Iénh trong 89¢51

Xéc dinh dugc do 16n va thoi gian thyce hién chuong trinh

Két hop dugc cac 1énh riéng 1¢ dé viét duoc mot chuong trinh dung theo yéu

cau cho trudc

R/
0’0

- Tich cuc, chua dong va sang tao trong hoc tap.

PHUONG PHAP GIANG DAY VA HQC TAP BAI 2

P61 Véi nguoi day: sir dung phirong phdp giang gidng day tich cuc (dién gidang,
van ddp, day hoc theo vdn dé); yéu cdau nguoi hoc thuc hién cau héi thao lugn
cua bai (ca nhan hogac nhom).

Déi Véi nguoi hoc: chii dong doc gido trinh triéc buéi hoc; hodn thanh day di
cau hai thao lugn theo ca nhan hogc nhém va nép lai cho nguoi day diing thoi
gian quy dinh.

PIEU KIEN THUC HIEN BAI 2

Phong hoc chuyén mén hoa/nha xwong: hoc tai xudng thuc hanh vi diéu
khién — c6 trang bi cic may tinh cai san phan mém mé phong.

Trang thiét bi mdy méc: May chiéu va cac mo hinh, thiét bi day hoc khéc

Hoc li¢u, dung cu, nguyén vdt ligu: Chuong trinh mé dun, gido trinh, tai li¢u
tham khao, gido an, phim anh, va cac KIT thyc hanh vi diéu khién.

Cdc diéu kign khdc: Khong co

KIEM TRA VA DPANH GIA BAI 2

Noi dung:

Kiém tra va ddnh gid tat ca ndi dung vé kién thirc, ky ning da néu trong muc
tiéu cua bai

Nang lyc tw chu va trach nhiém: Trong qua trinh hoc tdp, nguoi hoc can:

+ Nghién civu bai triede khi dén I6p

+ Chudn bi ddy du tai liéu hoc tap.
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+ Tham gia ddy di thoi lwong mén hoc.
+ Nghiém tuc trong qua trinh hoc tap.
- Phwong phap:

v' Diém kiém tra thwong xuyén: 1 diém kiém tra (hinh thirc - van ddp)

v' Kiém tra dinh kp 1y thuyét: 1 diém kiém tra (hinh thirc — tie ludn)
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NQU DUNG BAI 2

2.1. Cac khai niém co ban:
2.1.1. Khdi ni¢m vé l¢nh trong vi diéu khién

Bo VDK c¢6 tap 1énh duoc tdi wu hoa dé ung dung trong cic hé thong diéu
khién, do luong 8 bit. Dé ting kha ning truy xuit RAM ndi trén cc dir liéu nho, cac
kiéu dinh dia chi dic biét da duogc ap dung. Ngoai ra tap 1énh cia VDK con ho tro cac
bién 1 bit, cho phép quan 1y bit truc tiép trong cic hé logic va diéu khién bit co yéu
cau xtr 1y bit. Do ho VDK AT89/80C51 ¢6 cac ma lénh 8 bit, nén s 1énh c6 thé 1én
dén 256 1énh (thuc té c6 255 1énh, con 1 1énh chua duge dinh nghia). Trong d6 c6 139
1énh 1 byte, 92 1énh 2 byte va 24 1énh 3 byte. Méi lénh déu duoc dic trung bdi ma
1énh (m3 may), ma goi nho, sb byte cia 1énh va s6 chu ky may can dé thuc thi 1énh.
Cac 1énh cua AT89/80C51 duogc chia thanh 5 nhom Iénh:

- Nhém Iénh di chuyén dif lidu.

- Nhém 1énh sé hoc.

- Nhom 1€nh logic.

- Nhom Iénh r€ nhanh chuwong trinh.

- Nhém 1énh diéu khién bién logic.

2.1.2. Cac ky hiéu dung trong mo tda lénh:

Ky hiéu y nghia

<- Puoc thay thé boi...

@) Noi dung cua...

(@) Dt li¢u dugc tré boi. ..

Rrr 1 trong 8 thanh ghi (R0-R7) cua cac bang thanh ghi
Dddddddd Cac bit dir li¢u

Aaaaaaaa Cac bit dia chi

Bbbbbbbb dia chi cua 1 bit

| Dinh dia chi gian tiép thong qua RO hoic R1
Eeeeeeee Dia chi twong dbi 8 bit

2.2. Cac cach dinh dia chi.:

+ Rn: Thanh ghi RO-R7 ctia bang thanh ghi hién hanh dang dugc chon dé dinh
dia chi thanh ghi.

+ Direct: Dia chi 8 bit ctia 6 nhd dit liéu nodi trl, nd c6 thé 1a 6 nhé trong RAM
ndi hoac SFR. (00h-FFh)

+ @Ri: O nh¢ 8 bit cia RAM ndi duoc dinh dia chi gian tiép thong qua thanh
ghi RO hoac R1.

+ Source (Src): toan hang ngudn, ¢6 thé 1a Rn hodc direct hodc @Ri.
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+ Dest: Toan hang dich, co thé 1a Rn hoac direct hodc @Ri.

+ #Data: Hang so 8 bit chira trong 1énh.

+ #Datal6: Hang s6 16 bit chta trong Iénh.

+ Bit: Bit dugc dinh dia chi truc tiép trong RAM ndi tra hodc SFR.

+ Rel: Offset 8 bit ¢6 dau (tu -128 dén +127). N6 duoc 1¢énh SIMP va céc 1énh
nhay c6 diéu kién sir dung.

+ Addrl1: dia chi 11 bit cia bd nhd chuong trinh , duoc Iénh ACALL va AJMP

st dung.

+ Addr16: dia chi 16 bit cia 64Kb by nhd chuong trinh, duge 1énh LCALL va

LJMP str dung.

2.3. Cac nhom I¢énh

2.3.1. Nhom Iénh di chuyén div liéu
2.3.1.1. Lénh MOV dang Byte:

Cti phap cdu lgnh: MOV <dest-byte>, <src-byte>

Chikc néing: Sao chép noi dung cua toan hang nguodn vao toan hang dich, noi
dung cua toan hang ngudn khong thay d6i. Lénh nay khong lam anh hudng téi cac cd

va céc thanh ghi khac.

Ciu lénh S6 | S6 chu Ma lénh Hoat déng
byte ky
MOV A, Rn 1 1 11101rrr (A)<-(Rn)
MOV A, direct 2 1 11100101 aaaaaaaa (A)<-(direct)
MOV A, @Ri 1 1 1110111 (A)<-((Ri))
MOV A, #data 2 1 01110100 dddddddd (A)<-#data
MOV Rn, A 1 1 11111rrr (Rn)<-(A))
MOV Rn, direct 2 2 10101rrr aaaaaaaa (Rn)<-(direct)
MOV Rn, #data 2 1 01111rrr dddddddd (Rn)<-#data
MOV direct, A 2 1 11110101 aaaaaaaa (direct)<-(A)
MOV direct, Rn 2 2 10001rrr  aaaaaaaa | (direct)<-(Rn)
MOV direct, direct 3 2 10000101  aaaaaaaa | (direct)<-(direct)
aaaaaaaa
MOV direct, @Ri 2 2 1000011i  aaaaaaaa | (direct)<-((Ri))
MOV direct, #data 3 2 01110101  aaaaaaaa | (direct)<-#data
dddddddd
MOV @Ri, A 1 1 1111011i ((Ri))<-(A)
MOV @RI, direct 2 2 1010011i ((Ri))<-(direct)
MOV @RI, #data 2 1 0111011i dddddddd | ((Ri))<-#data
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2.3.1.2 Lénh MOV dang Bit:

Cui phap cdu lgnh: MOV <dest-bit>, <scr-bit>

Chikc ning: Chuyén bit dir liéu ¢ dang sao chép toan hang ngudn vao toan hang
dich. Mot trong 2 toan hang phai 1a co nhd (C), toan hang con lai s& 13 bit bat ky duoc

dinh dia chi truc tiép. Lénh khong lam anh hudng té1 cac thanh ghi khac hodc cac co
khac.

Céu Iénh S6 | Sé chu | M lénh Hoat djng
byte | ky

MOV C, bit 2 1 10100010 bbbbbbbb | (C)<-(bit)

MOV bit, C 2 2 10010010 bbbbbbbb | (bit)<-(C)

2.3.1.3. Lénh MOV dang Word:
Cu phap cau lgnh: MOV DPTR, #datal6

Chirc nang: Gia tri 16 bit ¢ toan hang thur 2 truc tiép trong cau Iénh duoc nap
vao thanh ghi DPTR. Hang s6 16 bit ndy duoc dit ¢ byte 2 va byte 3 cua lénh. Byte 2
1a byte cao duoc nap cho thanh ghi DPH, byte 3 1a byte thap dugc nap vao thanh ghi
DPL. Lénh nay khong anh huong to1 cac co.

Ciu lénh S6 | Sé chu | Ma lénh Hoat djng
byte | ky
MOV DPTR#datalé |3 2 10010000 dddddddd | (C)<-(bit)
dddddddd

2.3.1.4. Lénh chuyén byte ma lénh:
Cu phap cau lénh: MOVC A, @A + <thanh ghi co s6>

Chirc nang: Nap cho thanh ghi tich luy byte ma 1€nh tr by nhd chuong trinh.
bia chi cta byte dugc tim nap trong bo nhé la téng ndi dung cua thanh ghi A 8 bit véi
ndi dung ctia thanh ghi co s 16 bit (c6 thé 1a DPTR hoic PC - thanh ghi dém chuong
trinh). Trong trudng hop sau, PC dugc ting dé tré dén dia chi cua lénh tiép theo
((PC)<-(PC+1)) trude khi duge cong voi ndi dung cia thanh ghi A, con thanh ghi
DPTR khong bi thay doi. Lénh khong anh huong t6i cac co.

Ciu lénh So | S6 chu Ma lénh Hoat dong
byte ky
MOVC A,@A+DPTR 1 2 10010011 | (A)<-((A)+(DPTR))
MOVC A,@A+PC 1 2 10000011 | (A)<-((A)+(PC))

2.3.1.5. Lénh chuyén dit lidu ra ngoai:

Cti phap ciu lgnh: MOVX <dest-byte>, <src-byte>

40



Chirc nang: Chuyén dit liéu gitra thanh ghi tich luy véi bo nhd ngoai. Cac 1énh
nay duogc chia lam 2 loai, mot loai cung cfip dia chi 8 bit va 1 loai cung cép dia chi 16
bit.

Néu dit liéu dugc chuyén 1a 8 bit, ndi dung cua RO hoic R1 trong bang thanh
ghi hién hanh s& cung cip dia chi 8 bit da hop véi dir liéu trén PO. 8 bit dia chi nay du
dé ma hoa cho cac céng /O mé rong bén ngoai chip hodc cho 1 ddy RAM kich thuédc
trong ddi nhod. Vi cac diy RAM c6 kich thude 16n hon mot chit, mot vai chan cia
céng bat ky nao do co thé dugc st dung dé tao ra céc bit dia chi cao. Céc chan nay nén
dugc diéu khién béi 1 1énh xuét dit trude 1énh MOVX.

Néu dir lidu duge chuyén 14 16 bit, thi DPTR tao ra dia chi 16 bit. P2 xut ra 8
bit dia chi cao (ndi dung ctia DPH), con PO xuit ra 8 bit dia chi thap da hop voi dir
liéu.Thanh ghi chirc nang dac biét P2 duy tri ndi dung trudc do trong khi cac bd dém
xudt cia P2 dang phat cac ndi dung ciia DPH. Dang ndy nhanh hon va hiéu qua hon
khi truy xuat nhidu day dir liéu rat 16n (1én dén 64 Kb) do ta khong can thém lénh dé
thiét 1ap cac cong khac.

Ciu lénh So6 | 86 chu Ma Iénh Hoat djong
byte ky
MOVX A, @Ri 1 2 11100011 (A)<-((Ri))
MOVX @Ri, A 1 2 11110011 ((Ri))<(A)
MOVX A, @DPTR |1 2 11100000 (A)<-((DPTR))
MOVX @DPTR,A |1 2 11110000 ((DPTR))<-(A)
2.3.1.6. Lénh chuyén s6 liéu vao ngin xép:
Cu phap cau lénh: PUSH direct

Chirc nang: Chuyén so li€u c6 trong cau Iénh vao ngan xép. Trudc tién, con trd
ngan x&p (SP) dugc tdng 1én 1, sau do6 so li€u s& dugc chuyén vao dinh cua ngan xép
ma dia chi dinh nay duogc tré bdi SP. Ngan xép nam & RAM noi tru.

Ciu lénh S6 | So chu Ma I¢nh Hoat déng
byte ky
PUSH direct 2 2 11000000 aaaaaaaa (SP)<-(SP+1)
((SP))<-(direct)

2.3.1.7. Lénh chuyén s6 liéu ra khoi ngan xép:

Cu phap cdu lénh: POP direct

Chirc niang: Chuyén noi dung ciia ngin xép & RAM trong, c6 dia chi dugc SP
tré téi dén noi co6 dia chi truc tiép trong cau 1énh. Sau do, con tré ngin xép (SP) dugc
giam di 1. Lénh khong anh huodng téi céc co.

Ciu lénh S6 | 8o chu Ma l¢nh Hoat dong
byte ky
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POP direct

11010000 aaaaaaaa

(direct)<-((SP))
(SP)<-(SP-1)

2.3.1.8.Hoén chuyén dit liéu:
Cu phdp cdu lénh:

XCH A, <byte>

Chirc ning: Hoan chuyén noi dung giita thanh ghi A véi thanh ghi hodc bd nhé

co dia chi chira trong toan hang thir 2 cia cau 1énh. Toan hang thur 2 c6 thé duoc dinh
dia chi kiéu thanh ghi, thanh ghi truc tiép hodc thanh ghi gian tiép.

Ciu l¢nh So | Sé chu Ma lénh Hoat djng
byte ky
XCH A, Rn 1 1 |11001rrr (A)<-->(Rn)
XCH A, direct 2 1 11000101 aaaaaaaa (A) <-->(direct)
XCH A, @Ri 1 1 1100011i (A) <-->((Ri))
2.3.1.9.Hoan chuyén 4 bit thap:
Cu phap cdau lénh: XCHD A @RI

Chirc ning: Hoan chuyén 4 bit thip noi dung trong thanh ghi A vé&i 6 nhé cua
RAM bén trong, ¢ dia chi duoc dinh gian tiép qua thanh ghi dugc chi ra trong 1énh.
Lénh nay khong anh hudng téi trang thai cac co va nira cao cua céac thanh ghi trong
1énh.

Ciu lénh S6 | S6 chu | M lénh Hoat dong
byte ky
XCHD A, @Ri 1 1 1101011i (A3-A0)<-->((Ri3-Ri0))

2.3.2. Nhém Iénh tinh todn sé hoc.
2.3.2.1. Lénh thyuc hién phép cong.

Cu phap ciia cdu lgnh: ADD A, <scr-byte>

Chirc nang: Cong gia tri 1 byte ¢ dia chi dugc chi ra & cau I¢nh v6&i ndi dung
trong thanh ghi tich luy, két qua dugc luu vao thanh ghi tich luy. Néu c6 nhd tir bit s6
7 hodc bit s6 3 thi co nhd hodc ¢ nhd phu duge thiét 1ap, nguoc lai cac cd néu trén
dugc xo4. Khi cong 2 sd nguyén khong ddu ma bj tran thi cd nhé ciing duge thiét 1ap
dé cho ta biét phép toan bi tran. Trudng hop thuc hién 1énh ADD ma ¢ nhé tir bit s6 6
nhung khong c6 nhé tir bit s6 7, hodc ¢ nhd tir bit s 7 nhung khong co nhd tir bit s6
6 thi c& tran s& duoc thiét 1ap, nguoc lai thi OV bi x04. Khi cong 2 sb nguyén co dau
ma téng 14 1 s6 &m thi OV dugc thiét 1ap.
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Ciu l¢nh S6 | 86 chu Ma lénh Hoat djng
byte ky
ADD A, Rn 1 1 00101rrr (A)<- (A) + (Rn)
ADD A, direct 2 1 00100101 aaaaaaaa | (A)<- (A) + (direct)
ADD A, @RI 1 1 0010011i (A)<- (A) + ((RI))
ADD A, #data 2 1 00100100 dddddddd | (A)<- (A) + #data

2.3.2.2. Lénh cdng c6 nho.
Cu phap ciia cdu légnh:  ADDC A, <scr-byte>

Chire ndang: Cong dong thoi ndi dung cia 1 byte & dja chi duoc chi ra trong cau
1énh v6i ndi dung chira trong thanh ghi tich luy va ¢ nhé. Néu c6 nhé tir bit s6 7 hodc
s6 3 thi ¢& nhd hodc ¢& nhé phu duoc thiét lap béng 1, nguoc lai cac co néu trén bi
xo4. Khi cong cac s6 nguyén khong dau ma bi tran thi cd nhé ciing dugc thiét 1ap.
Truong hop thyc hién 1énh ADDC ma ¢ nhé tir bit s6 6 nhung khong nhé tir bit s6 7,
hodc c¢6 nhé tir bit s6 7 nhung khong nhé tir bit s6 6 thi cd tran s& dugc thiét lap,
nguoc lai co nay bi xoa. Khi cong cac sd nguyén c6 diu ma tong 1a 1 s am thi OV
duoc thiét 1ap.

Ciu Iénh So6 byte | S6 chu | M lénh Hoat déng
ky
ADDC A, Rn 1 1 00110rrr | (A)<- (A) + (C) + (Rn)
ADDC A, direct 2 1 00110101 | (A)<- (A) + (C) + (direct)
dddaadadaad
ADDC A, @Ri 1 1 0011011i | (A)<- (A) + (C) + ((Ri))
ADDC A, #data 2 1 00110100 | (A)<- (A) + (C) + #data
dddddddd

2.3.2.3. Lénh trir c6 muon.
Cu phap ciia cdu lénh: SUBB A, <scr-byte>

Chire ndng: Trir thanh ghi tich luy cho toan hang th 2 va co nhé, két qua duoc
luu vao thanh ghi tich luy. Co nhé dugc dat béng 1 néu c6 s muon duge can dén cho
bit s6 7, nguoc lai thi ¢ nhé bi xoa. C& nhé phu duoc thiét 14p néu co nhd cho bit 3.
Truong hop thuc hién 1énh SUBB ma ¢6 sé muon duge can dén cho bit 7(khong phai
cho bit 6), hodc cho bit 6 (khong phai cho bit 7) thi cd tran s& dugc thiét 1ap, nguoc lai
thi OV bi xo4. Khi trir cac s6 nguyén c6 du ma két qua 1a 1 s6 am thi OV dugc thiét 1ap.

Ciu lénh S6 | Sochu | Malénh Hoat déng
byte ky
SUBB A, Rn 1 1 10011rrr | (A)<- (A) - (C) - (Rn)
SUBB A, direct 2 1 10010101 | (A)<- (A) - (C) - (direct)
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daaadaaa
SUBB A, @RI 1 1 1001011i | (A)<- (A) - (C) - ((Ri))
SUBB A, #data 2 1 10010100 | (A)<- (A) - (C) - #data
dddddddd
2.3.2.4. Lénh tang Ién 1 don vi.
Ct phap ciia cdu lénh: INC <byte>

Chirc néing: Tang gia tri cua byte trong cdu 1énh 1én 1 don vi. Néu gia tri ban
dau cua byte 1a OFFh, thi sau khi thyc hién 1énh INC ndi dung cia byte s€ 1a 00h. Lénh
nay khong lam anh huong téi trang thai cac co.

Ciu lénh S6 | Sochu | Malénh Hoat déng
byte ky
INC A 1 1 00000100 | (A)<- (A) + 1
INC Rn 1 1 00001rrr (Rn)<- (Rn) +1
INC direct 2 1 00000101 | (direct)<- (direct) + 1
aaaaaaaa
INC @Ri 1 1 0000011i | ((Ri))<- ((Ri)) + 1
2.3.2.5. Lénh gidm 1 don vi.
Cu phap ciia cdu lénh: DEC <byte>

Chikc néing: Giam gia tri ciia byte trong cau 1énh xudng 1 don vi. Néu gia tri
ban dau cua byte 1a 00h, thi sau khi thuc hién 1énh DEC noi dung cua byte sé 1a OFFh.
Lénh nay khong lam anh hudng téi trang thai cac co.

Ciu lénh S6 | Sochu | Malénh Hoat djng
byte ky
DEC A 1 1 00010100 | (A)<-(A)-1
DEC Rn 1 1 00011rrr (Rn)<- (Rn) -1
DEC direct 2 1 00010101 | (direct)<- (direct) — 1
aaaaaaaa
DEC @Ri 1 1 0001011i | ((Ri))<-((Ri))-1
2.3.2.6. Lénh tang con tro dir liu.
Cu phap cua cau lénh: INC DPTR

Chirc nang: Tang con tré dit li¢u 1én 1 don vi. Khi byte thép cua con tro dur liéu
bi tran, thi byte cao cua con tré dit li€u tdng 1én 1 don vi. Lénh ndy khong anh hudng
to1 trang thai cac co.

Ciu lénh S6 | Sochu | Mailénh Hoat déng
byte ky
INC DPTR 1 2 10100011 (DPTR)<- (DPTR) + 1
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2.3.2.7. Lénh thyc hién phép nhan.
Cu phap cua cau lénh: MUL AB

Chirc ning: Nhan cac sé nguyén khong dau 8 bit trong thanh ghi tich luy véi
thanh ghi B. Byte thip cua két qua 16 bit duoc luu trong thanh ghi tich luy, con byte
cao dugc luu trong thanh ghi B. Néu két qua 16n hon OFFh thi ¢ tran dugc thiét lap,
c0 nhd ludn bi xo4a.

Ciu lénh | Sé byte | So chu ky | M lénh Hoat déng
MUL AB 1 4 10100100 (B)<- byte cao cua (A)x(B)
(A)<- byte thap cua (A)x(B)

2.3.2.8. Lénh thyc hién phép chia.

Cu phdp ciia cdu lénh: DIV AB

Chirc ndng: Chia s6 nguyén khong dau 8 bit trong thanh ghi tich luy cho sb
nguyén khong diu 8 bit trong thanh ghi B. Thuong sé duoc luu trong thanh ghi tich
lu¥, con s6 du duoc luu trong thanh ghi B. Co tran va co nhé bi xoa.

Ciu lénh | Sé byte | So chu ky | Ma lénh Hoat déng
DIV AB 1 4 10000100 (A)<- thwong cua (A)/(B)
(B)<- s6 du cua (A)/(B)

2.3.2.9. Hiéu chinh s thap phan.

Cu phap cua cdu lénh: DA A

Churc nang: Hi¢u chinh thap phan ndi dung 8 bit trong thanh ghi A sau khi thuc
hién phép cong.

Néu 4 bit thdp trong thanh ghi A c6 gia tri 16n hon 9 hodc cd nhé phy duoc
thiét 1ap thi phai cong thém 6 vao thanh ghi A dé cho chit s6 thap phan duoc chinh
xéac. Phép cong nay s& dat co nhd néu sd nhd tir 4 bit thap chuyén dén tat ca 4 bit cao,
nguoc lai phép toan khong xoa co nhd.

Néu 4 bit cao trong thanh ghi A ¢6 gia tri 16n hon 9 hoic ¢ nhé (CF) duge
thiét lap, thi ciing phai cong thém 6 vao thanh ghi A.

Ciu lénh | Sé byte | Sé chuky | Ma lénh

DA A 1 1 11010100

Hoat dong:
- Néu [[(A3-A0)>9Thoic[(AC)=1]] thi (A3-A0)<-( A3-A0) + 6
- Néu [[(A7-A4)>9Thoac[(C)=1]] thi (A7-Ad)<-( A7-A4) + 6

2.3.3. Nhom I¢nh tinh todn logic.
2.3.3.1. Lénh AND cho cac bién 1 byte.

Cti phap ciu légnh: ANL <dest-byte>, <src-byte>
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Chirc ning: Thuc hién phép toan logic AND theo mirc bit giita cac bién dai 1
byte da cho, két qua dugc luu vao toan hang dich. Toan hang ngudn cho phép 6 ché do
dia chi hoa. Khi toan hang dich 1a thanh ghi tich luy thi toan hang ngudn c6 thé 1a
thanh ghi, truc tiép, thanh ghi-gian tiép hoic tirc thoi. Khi toan hang dich 1a dia chi
trye tiép thi toan hang ngudn co thé 13 thanh ghi tich lu§ hodc dit liéu tirc thoi. Lénh
nay khong lam anh hudng t61 trang thai cac co.

Cau I¢nh 86 | Sé chu Mai l¢nh Hogt djng
byte ky
ANL A/ Rn 1 1 01011rrr (A)<-(A) AND (Rn)
ANL A, direct 2 1 01010101 aaaaaaaa (A)<-(A) AND (dir.)
ANL A, @Ri 1 1 |0101011i (A)<- (A) AND ((Ri))
ANL A, #data 2 1 01010100 dddddddd | (A)<- (A) AND #data
ANL direct, A 2 1 01010010 aaaaaaaa (dir.)<-(dir.)AND (A)
ANL direct, #data 3 2 01010011 aaaaaaaa (dir.)<(dir.JAND#data
dddddddd
2.3.3.2. Lénh AND cho céc bién 1 bit
Cu phap cdu lgnh: ANL C, <src-bit>

Chikc ning: Thyc hién phép tinh logic AND cho céac bién muc bit. Néu gié tri
logic cua toan hang ngudn bang 0, thi co nhd bi xoa. Dau “/” dung trudc 1 toan hang
cho biét bit ngudn duge 14y bu trude khi thuc hién AND véi ¢d nhé nhung gid tri ciia
bit nguén khéng bi thay déi béi thao tdc ldy bu. Lénh nay khong lam anh hudng téi
trang thai cac co khac. Toan hang ngu@)n chi duoc st dung kiéu dinh dia chi truc tiép.

Ciu lénh S6 | 86 chu Ma I¢nh Hoat dong
byte ky
ANL C, bit 2 2 10000010 bbbbbbbbb | (C)<-(C) AND (bit)
ANL C, /bit 2 2 10110000 bbbbbbbbb | (C)<-(C) AND NOT (bit)

2.3.3.3. Lénh OR cho céc bién 1 byte

Cu phap cau lénh: ORL <dest-byte>, <src-byte>

Chirc ndng: Thuc hién phép toan logic OR theo muc bit giira cac bién dai 1
byte da cho, két qua dugc luu vao toan hang dich. Toan hang ngudn cho phép 6 ché do
dia chi hoa. Khi toan hang dich 14 thanh ghi tich luy thi toan hang ngudn co thé 1a
thanh ghi, truc tiép, thanh ghi-gian tiép hoic tirc thoi. Khi toan hang dich 1a dia chi
tryc tiép thi toan hang ngudn co thé 13 thanh ghi tich luy hodc dit liéu tirc thoi. Lénh
nay khong lam anh hudng tdi trang thai céc co.
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Ciu l¢nh S6 | Sé chu M lénh Hoat djng

byte ky

ORL A,/ Rn 1 1 01001rrr (A)<-(A) OR (Rn)

ORL A, direct 2 1 01000101 aaaaaaaa (A)<-(A) OR (dir.)

ORL A, @RI 1 1 0100011i (A)<- (A) OR ((R1))

ORL A, #data 2 1 01000100 dddddddd (A)<- (A) OR #data

ORL direct, A 2 1 01000010 aaaaaaaa (dir.)<-(dir.) OR (A)

ORL direct, #data 3 2 01000011  aaaaaaaa | (dir.)<(dir.) OR #data

dddddddd
2.3.3.4. Lénh OR cho c4c bién 1 bit
Cu phap cau lgnh: ORL C, <src-bit>

Chirc nang: Thyc hién phép tinh logic OR cho cac bién murc bit. Néu gia tri
logic cia toan hang ngudn bang 1, thi ¢ nhd duoc thiét 1ap. Dau /” dung trude 1 toan
hang cho biét bit ngudn dugc 1ay bu trude khi thuc hién OR véi ¢ nhé nhung gid tri
cia bit nguén khéng bi thay déi béi thao tic ldy bii. Lénh nay khong lam anh hudng
té1 trang thai cac co khéc.

Ciu lénh S6 | S6 chu Ma I¢nh Hoat dong
byte ky
ORL C, bit 2 2 01110010 bbbbbbbbb | (C)<-(C) OR (bit)
ORL C, /bit 2 2 10100000 bbbbbbbbb | (C)<-(C) OR NOT (bit)

2.3.3.5. Lénh X-OR cho cac bién 1 byte
Cu phap cau lénh: XRL <dest-byte>, <src-byte>

Chikc nang: Thuc hién phép toan logic X-OR theo mtc bit giita cac bién dai 1
byte da cho, két qua dugc luu vao toan hang dich. Toan hang ngudn cho phép 6 ché do
dia chi hoa. Khi toan hang dich 14 thanh ghi tich luy thi toan hang ngudn co thé 1a
thanh ghi, truc tiép, thanh ghi-gian tiép hodc tirc thoi. Khi toan hang dich 1a dia chi
trye tiép thi toan hang ngudn co thé 13 thanh ghi tich lu§ hodc dit liéu tirc thoi. Lénh
nay khong lam anh hudng tdi trang thai céc co.

Ciu lénh So | Sé chu Ma I¢nh Hoat déng
byte ky
XRL A, Rn 1 1 01101rrr (A)<-(A) XOR (Rn)
XRL A, direct 2 1 01100101 aaaaaaaa (A)<-(A) XOR (dir.)
XRL A, @RI 1 1 0110011i (A)<- (A) XOR ((Ri))
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XRL A, #data 2 1 | 01100100 dddddddd | (A)<- (A) XOR #data

XRL direct, A 01100010 aaaaaaaa (dir.)<-(dir.)XOR (A)

N
[ER

XRL direct, #data 3 2 01100011 aaaaaaaa (dir.)<(dir.) XOR #data
dddddddd

2.3.3.6. Lénh dich trai thanh ghi A
Cu phap cau lénh: RL A

Chikc ndng: 8 bit trong thanh ghi A duoc dich trai 1 bit. Bit 7 dugc quay dén vi
tri cua bit 0. Cac co khong bi anh hudng.

Ciu lénh S6 | S6 chu | Ma lénh Hoat djng
byte ky
RL A 1 1 00100011 | (An+1) <- (An), v6in=0...6
(A0) <- (A7)

2.3.3.7. Lénh dich trai thanh ghi A cung v6i cd nhd
Cu phap ciu Iénh: RLC A

Chirc nang: 8 bit trong thanh ghi A va cd nhd cung duoc dich trai 1 bit. Bit 7
duoc chuyén dén co nhé va trang thai ban dau cua co nhé duogc dua vé bit 0. Cac co

khéac khong bi anh hudng.
Ciu lénh S6 | S6 chu | Ma lénh Hoat déng
byte ky
RLC A 1 1 00110011 | (An+1) <- (An), v6in=0...6
(A0) <- (C)
(C) <- (A7)

2.3.3.8. Lénh dich phai thanh ghi A.
Cu phap cau lénh: RR A

Chirc nang: 8 bit trong thanh ghi A dugc dich sang phai 1 bit. Bit 0 dugc quay
dén vi tri cua bit 7. Cac co khong bi anh hudng.

Ciu lénh S6 | S0 chu | Malénh Hoat déng
byte ky
RR A 1 1 00000011 | (An) <- (An+1), v6in=0...6
(A7) <- (A0)

2.3.3.9. Lénh dich phai thanh ghi A cung v6i co nhé

Cu phap ciu lénh: RRC A

Chirc nang: 8 bit trong thanh ghi A va co nhé cung duogc dich phai 1 bit. Bit 0
duoc chuyén dén c& nhé va trang thai ban dau cua co nhé duogc dua vé bit 7. Cac co
khac khong bi anh hudng.
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Ciu l¢nh So | Sochu | Malénh Hoat djng

byte ky
RRC A 1 1 00010011 | (An) <- (An+1), v6in=0...6
(A7) <-(C)
(C) <- (AQ)

2.3.3.10. Lénh trao doi ndi dung hai ntra byte ctia A

Cu phap cdu lénh: SWAP A

Chikc nang: Trao d6i ndi dung 2 nira thdp va cao (mdi ntra 4 bit) cta thanh ghi
A (céc bit tir 0 dén 3 va cac bit tir 4 dén 7). Thao tac nay con dugc hiéu 13 quay thanh
ghi A 4 bit. Cac co khong bi anh hudng.

Ciu lénh S6 | S6 chu | Malénh Hoat djng
byte ky
SWAP A 1 1 11000100 (A3-A0) <- (A7-A4)

2.3.4. Nhom I¢nh ré nhanh chwong trinh.
2.134.1. Lénh goi tuyét dbi.

Cu phap cdu lénh: ACALL addrll

Chirc nang: Goi khong diéu kién mot chuong trinh con dat tai dia chi dugc chi
ra trong cau lénh. Lénh nay tang bo dém chuong trinh thém 2 don vi dé PC chua dia
chi ctia 1énh ké 1énh ACALL, sau d6 cit ndi dung 16 bit ciia PC vao ngin xép (byte
thip cit trudc) va ting con tro ngan xép 1én 2 don vi. Pia chi dich s& dyoc hinh thanh
bang cach ghép 5 bit cao cta thanh ghi PC (sau khi duoc ting), 3 bit cao cia byte ma
lénh va byte thtr 2 cua 1énh. Do d6 chwong trinh con dugc goi phai nam trong doan 2
Kbyte ctia bd nhé chuong trinh chi it phai chira 1énh dau tién cta chuong trinh con
nay. Lénh khong lam anh huong tdi cac co.

Céu lénh S6 | S6chu | Malénh Hoat déng
byte ky
ACALL addrll 2 2 aaal0001 | (PC)<-(PC)+2

aaaaaaaa | (SP)<-(SP)+1

((SP)) <- (PC7-PCO0)

(SP) <- (SP) +1

((SP)) <- (PC15-PCS8)
(PC10-PCO0) <- (page address)

2.3.4.2. Lénh goi dai.
Cui phap cau I¢nh: LCALL addrl6
Chirc nang: Goi mdt chuong trinh con dat tai dia chi dugc chi ra trong cau

Iénh. Lénh nay tang bd dém chuong trinh thém 3 don vi dé PC chua dia chi coa 1énh
ké 1énh LCALL, sau d6 cat noi dung 16 bit ctia PC vao ngin xép (byte thap cét trudc)

49




va ting con tré ngin xép 1én 2 don vi. Tiép theo né s& chuyén byte thir 2 va byte thir 3
trong cau 1énh LCALL vao byte cao va byte thap ciia PC. Viéc thuc thi chuong trinh
tiép tuc v6i 1énh ¢ dia chi nay. Nhu vdy chuong trinh con c6 thé bit dau bang bat cir
noi nao trong khong gian b nhé chuong trinh 64 Kbyte. Lénh khong lam anh hudéng
td1 cac co.

Ciu l¢nh So | Sé chu Ma lénh Hoat djng
byte ky
LCALL addrl6 3 2 00010010 aaaaaaaa (PC)<- (PC) +3
aaaaaaaa (SP)<-(SP)+1

((SP)) <- (PC7-PCO0)
(SP) <- (SP) +1
((SP)) <- (PC15-PC8)
(PC) <- addr15-addr0

2.3.4.3. Lénh quay tr¢ lai tir chuong trinh con.

Cu phap cau lénh: RET

Chirc nang: Tré veé tur chuong trinh con. Lénh nay dugc thyc hi¢n sau khi thyc
hién xong 1énh ACALL hoidc LCALL. RET lay lai byte cao va byte thap ciia PC tir
ngan xép, giam SP dI 2 don vi. Chuong trinh tiép tuc duoc thuc hién véi 1énh co6 dia
chi & trong PC. Céc co khong bi anh hudng.

Ciu lénh S6 | S6 chu Ma lénh Hoat djng
byte ky
RET 1 2 00100010 (PC15-PC8) <- ((SP))

(SP) <- (SP) - 1
(PC7-PCO) <- ((SP))
(SP) <- (SP) — 1

2.3.4.4. Lénh quay trd lai tir ngat.
Cu phap cdu lénh: RETI

Chire ning: Trd vé tir chuong trinh con. RETI 14y lai byte cao va byte thip caa
PC tir ngin xép, phuc hdi logic ngat dé c6 thé nhan cac ngat khac co cing mirc uu tién
ngét voil ngét dugc xu ly, sau d6 giam SP di 2 don vi. Chuong trinh tiép tuc duoc thuc
hién véi 1énh trude khi xir Iy ngdt v6i dia chi ¢ trong PC. Cac c& khong bi anh huong.

Ciu lénh So | S6 chu Ma l¢nh Hoat dong
byte ky
RETI 1 2 00110010 (PC15-PC8) <- ((SP))

(SP) <- (SP) - 1
(PC7-PCO) <- ((SP))
(SP) <- (SP) — 1
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2.3.4.5. Lénh nhay gian tiép.
Cu phap cdu lénh: JMP @A+DPTR

Chirc ning: Cong gia tri khong dau 8 bit ctia thanh ghi A véi con tro dir liu 16
bit va nap két qua vao bd dém chuong trinh, két qua nay chinh 13 dia chi dé nap 1énh
ké tiép. Viéc cong 16 bit dugc thuc hién: SO nhé tir 8 bit thép duoc truyén dén tat ca
céc bit cao. Ca 2, thanh ghi A va DPTR déu khong bi thay doi. Lénh nay khong anh
huong téi trang thai cac co.

Céu l¢nh So | Sé chu Ma lénh Hoat djng
byte ky
JMP @A+DPTR | 1 2 01110011 (PC)<-(A)+(DPTR)

2.3.4.6. Lénh nhay néu 1 bit duoc thiét 1ap.
Cti phap ciu lgnh: JB  bit, rel

Chike ning: Néu bit dd cho c6 gia tri bang 1 thi né nhay t6i dia chi d xac dinh
trong cau lénh, nguoc lai no sé tiép tuc thuc hién 1énh tiép theo. Dia chi dich duoc tinh
bang cach cong thém do léch co ddu (twong ddi) trong byte tht 3 cta 1énh v6i ndi
dung trong PC (sau khi dugc ting dén dia chi cua byte dau tién cia 1énh ké tiép). Bit
duogc kiém tra khong bi thay doi, 1énh khong anh hudng tdi cac co.

Ciu Iénh S | S6 chu Ma lénh Hoat déng
byte ky
JB bit, rel 3 2 00100000 bbbbbbbbb | (PC)<-(PC)+3
eeeeeeee Néu (bit)=1 thi:
(PC)<-(PC) + rel

2.3.4.7. Lénh nhay néu 1 bit khéng duoc thiét lap.
Cu phap cau lénh: JNB Dbit, rel

Chire niang: Néu bit d cho c6 gi tri bang 0 thi né nhay toi dia chi dd xac dinh
trong cau lénh, nguoc lai no sé tiép tuc thuc hién 1énh tiép theo. Dia chi dich duogc tinh
bang cach cong thém do l1éch co ddu (twong ddi) trong byte tht 3 cta 1énh véi ndi
dung trong PC (sau khi duoc ting dén dja chi cua byte dau tién cta 1énh ké tiép). Bit
duogc kiém tra khong bi thay doi, 1énh khong anh hudng téi cac co.

Ciu Iénh S6 | S6 chu Ma lénh Hoat déng
byte ky
JNB  bit, rel 3 2 00110000 bbbbbbbbb | (PC)<-(PC)+3
eeeeeeee Néu (bit)=0 thi:
(PC)<-(PC) + rel

2.3.4.8. Lénh nhay néu 1 bit duoc thiét 1ap va xo4 bit do.
Cu phap cau l¢nh: JBC bit, rel
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Chire nang: Néu bit d cho c6 gi tri bang 1 thi né nhay téi dia chi dd xac dinh
trong cau I¢nh va xo4a bit nay, nguoc lai nd s¢ tiép tuc thuc hién 1énh tiép theo. Dia chi
dich duoc tinh bang cach cong thém d6 1éch co dau (twong dbi) trong byte thir 3 cua
1énh véi nodi dung trong PC (sau khi dugc ting dén dia chi cia byte dau tién cua 1énh
ké tiép). Lénh khong anh hudng t6i cac co.

Céu l¢nh So | Sé chu Ma lénh Hoat djng
byte ky
JBC bit, rel 3 2 00010000 bbbbbbbbb | (PC)<-(PC)+3
eeeeeeee Néu (bit)=1 thi:
(bit)<- 0
(PC)<- (PC) + rel

2.3.4.9. Lénh nhay néu cd nhé duogc thiét lap.

Cu phap cdau lgnh: JC  rel

Chikc niang: Néu co CF c¢6 gia tri bang 1 thi no nhay toi dia chi da xac dinh
trong cau 1énh, nguoc lai n6 sé tiép tuc thuc hién 1énh tiép theo. DPia chi dich duogc tinh
bang cach cong thém do l1éch co ddu (twong ddi) trong byte tht 2 cta 1énh véi ndi
dung trong PC (sau khi dugc tang bdi 2). Lénh khong anh hudng téi cac co.

Ciu Iénh S6 | Sé chu Ma I¢nh Hoat dong
byte ky
JC rel 2 2 01000000 eeeeeeee | (PC)<-(PC)+2

Néu (C)=1 thi:
(PC)<- (PC) + rel

2.3.4.10. Lénh nhay néu cd nhé khong duoc thiét 1ap.

Cu phap cau lénh: JNC rel

Chirc niang: Néu co CF c6 gia tri bang 0 thi n6 nhay toi dia chi da xac dinh
trong cau I¢nh, nguogc lai n6 s€ tiép tuc thuc hién 1énh tiép theo. Dia chi dich duogc tinh
bang cach cong thém do léch co dau (tuong ddi) trong byte thir 2 cia lénh véi noi
dung trong PC (sau khi dugc tang bdi 2). Lénh khong anh hudng to1 céc co.

Ciu lénh S6 | Sé chu Ma l¢nh Hoat déng
byte ky
JNC rel 2 2 01010000 eeeeeeee | (PC)<-(PC)+2

Néu (C)=0 thi:
(PC)<- (PC) + rel
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2.3.4.11. Lénh nhay néu thanh ghi A bang 0.
Cu phap cau l¢nh: JZ rel

Chirc ndang: Néu tit ca cac bit cia thanh ghi A 6 gia tri bang 0 thi n6 nhay téi
dia chi da xac dinh trong cau 1énh, nguoc lai no sé tiép tuc thuc hién lénh tiép theo.
Pia chi dich dugc tinh bang cach cong thém d6 1éch co dau (twong d6i) trong byte thir
2 cua lénh v61 nd1 dung trong PC (sau khi dugc tdng boi 2). Lénh khong anh hudng téi
cac cd. Noi dung thanh ghi A khong bj thay dbi.

Ciu l¢nh So | S chu Ma lénh Hoat djng
byte ky
JZ rel 2 2 01100000 eeeeeeee | (PC)<-(PC)+2

Néu (A)=0 thi:
(PC)<- (PC) + rel

2.3.4.12. Lénh nhay néu thanh ghi A khéc 0.
Cu phap cdu lénh: IJNZ rel

Chirc ning: Néu c6 1 hodc nhiéu bit ctia thanh ghi A c6 gia tri bang 1 thi nd
nhay téi dia chi da xac dinh trong cau 1é€nh, nguoc lai n6 sé tiép tuc thuc hién 1énh tiép
theo. Pia chi dich dugc tinh bang cach cong thém do léch co dau (twong ddi) trong
byte thir 2 cta 1&€nh véi ndi dung trong PC (sau khi dugc tang béi 2). Lénh khong anh
huong t6i cac co. Noi dung thanh ghi A khong bi thay doi.

Ciu lénh S6 | S6 chu Ma I¢nh Hoat dong
byte ky
JNZ rel 2 2 01110000 eeeeeeee | (PC)<-(PC)+2
Néu (A) <> 0 thi:
(PC)<- (PC) + rel

2.3.4.13. Lénh nhay khi so sanh 2 toan hang.
Cu phap cdu lénh: CJINE <dest-byte>, <src-byte>, rel

Chirc nding: So sanh gia tri ctia 2 toan hang dau tién, néu 2 toan hang khong
bang nhau thi chuong trinh dwgc r& nhanh. Pia chi dich r& nhanh dwgc tinh bang cach
cong do 1éch tuong dbi (c6 dau) trong byte sau ciing ctia 1énh voi ndi dung cia PC (sau
khi ndi dung cua PC duogc ting dén dia chi bit dau cua 1énh ké tiép CINZ). Cd nhd
(CF) s& duoc thiét 1ap néu nhu gia tri nguyén khong dau cia toan hang dich nhé hon
gia tri nguyén khong dau cua toan hang nguén, nguoc lai thi co nay bi xoa. Lénh nay
khong lam thay dbi gia tri cia cac toan hang

Ciu lénh S6 | S6 chu | Ma lénh Hoat déng
byte ky
CINE A, direct, rel 3 2 10110101 | (PC)<-(PC)+3

aaaaaaaa | Néu (A) <> (dir.) thi:
eeeeeeee | (PC)<- (PC) + offset
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Néu (A) < (dir.) thi:
(C) <- 1, nguoc lai:
(C)<-0

CINE A, #data, rel 3 2 10110100 | (PC)<-(PC)+3

dddddddd | Néu (A) < > #data thi:

eeeeeeee (PC)<- (PC) + offset

Néu (A) < #data thi:
(C) <- 1, nguoc lai:
(C)<-0

CINE Rn, #data, rel 3 2 10111rrr | (PC)<-(PC)+3

dddddddd | Néu (Rn)< >#data thi:

eeeeeeee (PC)<- (PC) + offset

Néu (Rn) < #data thi:
(C) <- 1, nguoc lai:
©)<-0

CINE @RI, #data, rel 3 2 1011011i | (PC)<-(PC)+3
dddddddd | Néu ((Ri))< >#data thi:
eeeeeeee (PC)<- (PC) + offset

Néu ((Ri)) < #data thi:
(C) <- 1, nguoc lai:
(©)<-0
2.3.4.14. Lénh giam va nhay.
Cu phap cau lénh: DJINZ <byte>, <rel-address>

Chirc néing: Giam 6 nhd di 1 va nhay tdi dia chi cho boi toan hang tht 2 néu
nhu két qua khac 0. Néu két qua ban dau 1a 00h thi né chuyén qua OFFh. Pia chi dich
dugc tinh bang cach cong thém do6 1éch co dau trong byte 1énh cudi cung véi ndi dung
ctia PC (sau khi ting PC t6i byte dau tién cua 1énh tiép theo). Ngin nhd duoc giam gia
tri ¢6 thé 1a 1 thanh ghi hodc 1 byte dia chi truc tiép. Lénh nay khong anh hudng t&i
trang thai cac co.

Ciu Iénh S6 | S6 chu | M lénh Hoat dong
byte ky
DINZ Rn, rel 2 2 11011rrr | (PC)<-(PC)+2
eeeeeeee | (Rn)<-(Rn) -1
Néu (Rn) <> 0 thi:
(PC) <- (PC) + rel
DINZ Direct, rel 3 2 |11010101 | (PC)<-(PC)+2
aaaaaaaa | (dir.)<- (dir.)-1
eeeeeeee Néu (dir.) <> 0 thi:
(PC) <- (PC) + rel

2.3.4.15. Lénh tam ngung hoat dong.
Cu phap cdu lénh: NOP
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Chirc ning: Tam ngimg hoat dong khi c6 1énh nay va chuong trinh sé tiép tuc

duoc thuc hién & 1€nh tiép theo. Lénh nay khong anh hudng toi trang thai cac thanh

ghi va céc co.

Cau lénh So | S6 chu | M lénh Hoat déng
byte ky
NOP 1 00000000 (PC)<-(PC)+2
2.3.5. Nhém Iénh diéu khién bién logic.
2.3.5.1. Lénh x04 bit
Cu phap cau I¢nh: CLR bit

Chire niing: Xo4 bit duoc chi ra trong cau 1énh vé 0. Lénh nay c6 thé thao tac
trén ¢& nhd, hodc trén 1 bit bat ky dugc dinh dia chi truc tiép. Lénh khong lam anh
hudng té1 trang thai cac co.

Ciu lénh S6 | S6 chu Ma lénh Hoat dong
byte ky

CLR C 1 1 11000011 (C)<-0

CLR bit 2 1 11000010 bbbbbbbb (bit) <- 0

2.3.5.2. Lénh xo04 thanh ghi tich luy

Cui phap ciu lénh: CLR A
Chikc ndng: Xo4 tat ca cac bit cua thanh ghi tich luy vé 0. Cac cd khong bi anh
huong.
Ciu lénh S | Sé chu Ma lénh Hoat dong
byte ky
CLR A 1 1 11100100 (A) <-0
2.3.5.3. Lénh thiét 1ap bit
Cu phap cau lénh: SETB bit

Chirc nang: Thiét 13p bit duoc chi ra trong cdu 1énh 1én muc logic 1. Lénh nay
6 thé thao tac trén c& nhd, hodc trén 1 bit bat ky duogc dinh dia chi truc tiép. Lénh
khong lam anh hudng té1 trang thai cac co.

Céu lénh So | S6 chu Ma lénh Hoat dong
byte ky

SETB C 1 1 11010011 (C)<-1

SETB bit 2 1 11010010 bbbbbbbb (bit) <- 1
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2.3.5.4. Lénh ldy bu cua bit

Cu phap cau l¢nh: CPL <bit>

Chikc ndang: Liy bu bit dugc chi ra trong cau 1énh. Mot bit ¢6 gia tri 1 dugc doi
thanh 0 va nguoc lai. Lénh nay co thé thao tac trén c& nhd, hodc trén 1 bit bat ky duoc
dinh dia chi truc tiép. Lénh khong lam anh hudng té1 trang thal céc co.

Céu l¢nh S6 | Sé chu Ma lénh Hoat djng
byte ky
CPL C 1 1 10110011 (C) <- NOT (C)
CPL bit 2 1 10110010 bbbbbbbb (bit) <- NOT (bit)

2.3.5.5. Lénh lay bu cua thanh ghi tich luy
Cu phap cdu lénh: CPL A

Chirc ning: Lay bu tit ca cac bit ctia thanh ghi A. Lénh khong lam anh hudng
té1 trang thai cac co.

Ciu lénh S6 | S6 chu Ma Iénh Hoat djong
byte ky
CPL A 1 1 11110100 (A) <- NOT (A)

2.4. Mt s6 bai tap luyén tap:

2.4.1. Trinh tw thwe hién mét mach diéu khién

Bai tdp mau: Viét 1 mach diéu khién dén led don theo mau. Khi viét xong 1 dong 1énh
nén gidi thich dong Iénh d6 1am gi. Vi¢c thuc hi¢n nhu sau:

1. Soan thdo chwong trinh
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Dieu khien den led.
Phan cung:
4 led noi tu 45V qua dien tro han dong wvao & chan cong L.
Thach anh:
12 Mhz
Tac gia:
Niuyen Huy Thanh.
Thol gian:
Bat dau: 2hzd 104772005
Hoan tharh:

Ela Source Group 1
i [#] Digukhienled_I¢

Bo tien xu 11 !
#include <ATSSMS1.H-// Dinh kem file thu wien

#define bat 0 // Dinh nghia gia tri bat den led

#define tat l| // Dinh nghia gia tri tat den led

/

Ehai ban bien toan Cucnnmmmmnnnnn}f
sbit Ledl=P1*0; //Fhai bao bien Ledl kieu bit chan PL 0

shit Led2=P141; // ...

shit Led3=P1*2;

sbit Ledd=P1*3;

abit Leds=Fl1"4;

sbit Ledg=P1*5;

shit Led7=P1*6;

sbit Led8=P1*7;//Ehai bao bien Ledd kieuw bit chan P17

K1 — 0
Eries [ | Qe | o]

Fhai bao haw /

“ & [ " ,ﬁ%ITalgeH =
[Praject Warkspace x| g =
.
=5 Target | o ta: =

*

o

Cubpuat Window - X

[ {4 ¥, Build A Command A Find in Files ||‘|

]
o

(eI [ Rw

Ta nén chia chuong trinh nhu man hinh trén. Véi 1 file nho thi n6 hoi rudm ra. Nhung
v6i 1 file 16n khoang 1000 dong code thi né lai rat rd rang. Nén tao 1 file mau rdi nhé
vao 1 file text dé & dau d6 mdi lan dung chi viéc copy qua chir khong nén mdi lan tao
mot file nhu vay lai phan tac dung. Phia trén 1a phan bo tién xir 1i va khai bao bién.

Tiép theo 1a viét ham tré.
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15[ x|

@Eile Edit Wiew Project Debug Flash Peripherals Tools SwCS Window Help

—181x]

eEg|imeac] & T 6 Ve Sl E a@E e e

@ |% ﬁlTalgall j |
Praject Warkspare - x| j
-
Eﬁ Target 1 s
Dieukhienled 10 Fhai ban hien toan cuntresstrssssstrraatstss
- sbit Ledl=P1+0; //Fhai bao bien Ledl kieu bit chan P1_0O
shit LedZ=Pl*1l; // ...
sbit Led3=P1*&;
sbit Ledd=P1+3;
shit LedS5=Pl+4;
shit Ledf=F1+5;
shit Led7=P1*6;
sbit Led§=P1+7;//¥hai bao bien Led& kieu bit chan P1_7
s
Fhai bao ham !
Il Ham tr
Ham tao thoi gian tre.
Dau wao: 1 bien thoi gian.
Dian ra: khong
T
woid tre(long time)
{
long n:// Fhai bao bien cuc bo
for(n=0; n++;n<tine) //Lap time lan —
{
: /¢ Ehong lam gi nop
}
}
d | o ;
= -
Flles |ﬁ' w mB.. I I'I _,IJ
x -
3
3
!
£
=
-
ST r > Buitd 4 Command }, Find in Files Il | »
[RECTSE] UM i
< A N A \ .
Tiép theo 14 viét ham main. Nhu sau:
_[&]x]
_15] ﬂ‘

Bﬁile Edit Yiew Project Debug Flash Peripherals Tools SWCS Window Help

HEsEd e ae| & Z6 2% Yo Sl a2 & Q BE| e m
@ ‘%,&ITargeH j

Praject Workspace x|

EIE Target 1
-3 Source Group 1

Dieukhienled_IC
i Ham tr

Ham tao thoi gian tre.
Dau wao: 1 bien thoi gian.
Dau ra: kEhonig

Fhai bao haw /

i
void treilong time)
13
long ni// Fhai bao bien cuc bo
forin=0; nt++;n<tine) //Lap time lan
1
; // Fhong law gi nop
}
+
f)
Ham chinh il

woid mainivoid)
{
while(l)// Lap wo han
{
Ledl= bat;// Bat led 1
tre(1000);// Tre 1 khoang thoi gian
Ledl= tat:// Tat led 1
tre (1000} ;// Tre 1 khoang thoi gian

1 ,
Blries [ Qs | |,

B

Dutput Windaow ~ %

Lol

o

[ A0 E I H Build 4 Command A Find in Files 1[«]

[ |L:e0 Ciaq

[ o [ Riw

Nhan to hop phim Ctrl+S. Hoac chon File = Save dé nh¢ file vira soan thao.
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2. Dich chwong trinh:

Soan thao song nh4n t6 hop phim Ctrl +S dé luu. Sau d6 bién dich chuong trinh bang
cach 4n phim F7 hodc chon Build target 13 biéu tuong ngay trén ctra s6 workspace nhu
trén hinh:

ieukhienled_I0 - p¥ision2 - [E:\My Work\8051 Projects’Dieukhienled I0°Dieukhienled 10.C] I =1 |

El Eile Edit ¥iew Project Debug Flash Periphersls Tools SYCS Window Help ] |

SR I S B e T Ve T e e (& amE] o e e

& | K | W AR [Target 1 =
[Prajact ~ =] e —
Mo tar =
Seurce Group 1 Dieu khien den led.|
Dieukhienled_IC Fhan cung:
8 led moi tu +5V qua dien tro han dong wao 8 chan cong 1.
Thach anh:
12 Mhz
Tac gia:
Neyen Huy Thanh.
Thoi gian:
EBat dau: 2Zhzz 10/7/2008
Hoan thanh:
4
Bo tien xu 13 s
#include <LATS89XS1.H»// Dinh kem file thu wien
#define hat 0 /4 Dinh nghia gia tri bar dem led
#define tatc 1 44 Dinh nghia gia tri cat den led s
£
Fhai ban bien LOAn Cuot#sas ke s s s s s s s
sbit Ledl=F1*0; //Khai baoc bien Ledl kieu bit chan F1_0
shit Led2=P1l*1; //
s8bit Led3=Pl~a:
sbit Led4d=Pl*3;
sbit Led5=Fl*d4;
shit Led&6=FP1l"5;
shit Led7=P1l*6;
sbit Led&=F1*7;//FKhai bac bien Ledd kieu bic chan F1_7
i
N e |
~ = Fhai bao haw ) -
Elres [& W@e ] |} _,,—'
= =
v
&
£
E
=
S Al e 12 euild 4 Command » Find in Files <l >
Build target Lizciza UM R
5
Puoc ctra s6 nhu sau:
eukhienled_ID - p¥isi j i i _&] x|
ElFile Edit View Project Debug Flash Periphersls Tools S¥CS Window Help 121 x|
AR Lt = & T % % T -4 B & mE| o e
= | % & [Targett |
Project Workspace - x 0 —
=54 Target 1 Mo ta: ) I—
[21-55 Saurce Group 1 Dieu khien den led.
Disukhierled_10.C Fhan cung:
& led noi tu +5V gua dien tro han dong vao 8 chan cong l.
Thach anh:
12 Mhz
Tac gia:
Weryen Huy Thanh.
Thoi gian:
Bar dau: zhzz 10/7/2005
Hoan trhanh:
;
Bo tien xu li 7
#include <ATS9XSL.H»// Dinh kewm file thu wien
#define har 0 /4 Dinh nghia gia tri bat den led
#define tat 1  // Dinh nghia gia tri tat den led |

7

Khai bao hien toan oot sstetheraerhestsars )
shit Ledl=P1*0; //Fhai hao bien Ledl kieu hit chan F1_0

sbit LedZ=Pl*l: // ...

shit Led3=Pl*2;

sbit Led4=Pl*3:

sbit Leds=Pl*4:

shit Led6=F1*5;

sbit Led7=Pl*6:

sbit Ledd=F1*7://Fhai bao bien Ledd kieu bit chan P17

4 _,I .
" e & e [ Khai bao han: ; Ll;l

*lcompiling Dieukhienled I0.C... -]
é linking...
E|Program Size: data=17.0 xdata=0 code=96
% "Dieukhienled_IO0" - 0 Error(s)., 0 Warning(s). /j
2 -
3 [ETET T2, Build [ Command Ji, Find in Fies [N |

[ Lz cizs [ [ R

Trong ctra s6 Output Window ngay phia trén dong chit ndy co cac dong chir
Compiling ...

Linking...

Program Size: data =17.0 code =96

... 0 error , 0 Warning .
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Néu khéng c6 cac dong trén 1a mach da 16i, khi d6, ta kiém tra xem soan thao ding
chua. Sau khi stra 16i thi bién dich lai. Sau khi dich lai duoc hinh sau:

|
@E\Ie Edit View Project Debug Flash Peripherals Tools 3YCS MWindow Help .= 5[‘
DEE@ SRR D == 4% %A B Caa & anEoerm
@ R_ﬂ |w ,ﬁl'lalgeﬂ ﬂ ‘
Project iorkspace - x| zl

=2 ﬁ Target 1
By S Fhai hao ham i

- i Ham tr
Ham tao thoil gian tre.
Dau wao: 1 bien thoi gian.
Dau ra: khong

T
woid treilong time)
{
long n; /s Fhail bao bien cuc bo
forin=0; n++;n<cine) //Lap tine lan
11
: // Fhong lam gi nop
+
}
i/
Hamw chinh i/

woid main(void)
{
while(l)// Lap wo han
I3
Ledl= bat;// Bat led 1
tre(l000);// Tre 1 khoang thoi gian
Ledl= tat;// Tat led 1
tre(l000) ;77 Tre 1 khoang thoi gian

al LI }
Bimes [ 05 <] ] ﬂj

*[Build targst 'Targst 1' j
"lcompiling Dieukhienled_I0.C...
linking...

Program Size: data=17.0 zdata=0 code=96
"Dieukhienled_IO" - 0 Error(s), 0 Warning(s).

Cutput Window

=
AT r o] puitd [ Command J, Find in Fies Ll | "J
57 ci1e LM Rjw

3. Chay mé phéng va sira l6i.
Trudce khi mo phong chung ta khéi tao nhu sau. Vao Option for target 1.

ukhienled_IO0 - p¥ision2 - y Work', 8051 Projects i i ;Iilﬁl

@E\Ie Edit Wiew Project Debug Flash Peripherals Tools SWCS Window Help ;Iilﬂ|

feEdi 2R3 susrwm 00 raln(elamE e

Project Warkspace |0Dtims' For Torget] j
=224 Target 1 )
Er= Fhai bao haw /

£+ Ham Tr:
Ham tao thoi gian tre.
Dau wao: 1 bien thoi gian.
Dau ra: khong

i
woid tre({long time)
{
long nz//f Fhai bao bhien cuc bo
for(n=0; n++:n<time)//Llap time lan
{
: /¢ Fhong lam gi nop
¥
i
)
Ham chinh i

woid main(wvoid)

while(l)// Lap wvo han
{
Ledl= bat;// Bat led 1
tre(1l000);// Tre 1 khoang thol gian
Ledl= tat;// Tat led 1
tre(1l000);// Tre 1 khoang thol gian

| L
B Files |§' e I 1 _"L|

*I|Build target 'Taryget 1' ﬂ
"lcompiling Dieukhienled_I0.C...
linking...

Program Size: data=17.0 xdata=0 code=96
"Dieukhienled_I0" - 0 Error(s). 0 Warningis).

Cutput Windaw

o

[Ls7 it [ rw

A Buitd f Command i Find in Files KX

©ptions For Target
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Puoc bang sau. Nhap tan s6 thach anh la 12 Mhz ding véi tan s6 thach
anh.

eukhienled_I0 - p¥ision2 - y Work" 8051 Projects’,Di i =181 x|

ElFile Edit View Projsct Debug Flash Periphersls Tools SWCS Window Help ;Iilﬁl|

EN =N M= N e A T o Yo @& a mE| o e

B L | H ] Tarme =
roject Workspace - x| ZI
=183 Target L
- roe Group 1 Fhai bao ham v
Diekderied 19 21

Device Target | Elutputl Llsllngl Cc51 I A51 | BL51 Locatel BL51 MISCI Debugl Utllltlesl

Atmel ATEIC51
sctal (MHz): |12 I~ Use Or-chip ROM [0:0-0FFF)
Memon Model: |Small variables in DATA

Code Rom Size: |Large: B4K program

Ll

Operating system: |Maone

— Off-chip Code memaor r— Off-chip #data memor
Start; Size: Start; Size:

Eprom I—I— Ram I—l—

[~ Code Banking Start: End: I ‘far! memens bipe support

- (i Bamks: [2 vl Bl Az onuuuo quouo I™ | Save address extersion SFR|in nterupts -
o T _';I
L [ ok ] cace | Defauts >

*|EBuild target 'Target ﬂ
"leompiling Dieukhienled_IO.C...

linking...

Program Size: data=17.0 xdata=0 code=96
3 "Dieukhienled_I0O" - 0 Erroris). 0 Warning(s).
£
=
=) -
3 [HTEIEIR uitd £ Command J,_Findin Files IKN] |'|_I
Ready Lis7 Ci UM R

Chon OK. Pé mé phong nhén t6 hop phim Ctrl + F5. Hodc nhin vao biéu tuong co
chit D mau d6 trong menu view trén thanh cong cy. Puogc cua sb sau:

ieukhienles i ji i i ;Iilll
E)file Edit Yiew Project Debug Flash |Peripherals Todls SYCS Window Help ;Iilil|

2G| bR BiReetdu A Y= Y = R
NI S R (- L

Praject Warkspace

- |

Reaqister | W alue ;
000 "
000 Ham tao thoi gian tre.
000 Dau wao: 1 bien thoi gian.
000 Dau ra: khong
000 wy
0=00 void tre(long time)
0x00 I3
0=00 long n:// Ehai bao bien cuc bo
for(n=0; n++;n<tine)//lap time lan
0x00 :
=00 ; /4 Fhong lan gi nop
i
+
dptr 0=0000 ;
- PC $ C:0x0048
states 383 Ham chink ;
sst 0.00013450 void main(void)
[ paw 0=00 i
while(l)// Lap wo han
{
=] Ledl= bat:// Bat led 1
tke(1000) /¢ Tre 1 kEhoang thoi gian
Ledl= tat;// Tat led 1
tke(1000) /¢ Tre 1 kEhoang thoi gian
i

S — ' T
Files @ Regs |':Q Books 4 _'l—l
=

*|Load "E:My Work»~8051 Projects™~Dieukhienled_IO~~Dieukhienled IO0"
’

>
ASM ASSIGN BreakDisable BreakEnahble BreakKill Breaklist BreakSet BreakAccess COVERAGE DEFINE DIR Display 'z’
4[] > [¥] Buld J, Command 7 Find in Files 7 1N [+]

[ [L57 it [ om [ Rw

Cutput indow
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Trong menu Peripherals (cac thiét bi ngoai vi) chon IO port, Port 1. Puoc nhu
Sau:

¥V Dieukhienled_I0 - p¥ision2 - [E:\My Work 8051 Projects’ =& x|

El Ele Edit Wiew Project Debug Flash Peripherals Tools SWCS Wwindow Help _|ﬁl|5||
BERg s e oo zeml 000 Fale(saEE|w e o
FlERomBo o v ARTYSOE A

Project Wiarkspace - x| j
Register |Vﬂ|uE I Fhai bao hams+ s aesssranssd
= oo =
] 000 . Hew tr Potl———
7 Bits a
" oeld flam tac thel gl tre. P1: B VT v iviele
2 0=00 Dau vao: 1 bien thoi gian.
3 000 Dau ra: khong Pins: |0:FF | [T T T v
- w00 1
=1 0=00 woid tre(long time)
=3 0=00 {
e [ 0x00 long n; /¢ Fhail bao bien cuc bo
=l Sys for(n=0: n++:n<tine) //Lap tine lan
a 0x00 {
0=00 ; : // Fhong lan gi nop
ax i
- dplr 0=0000 r
FC & C:0x0043
states 333 Ham chinh £
SE-Te) 0.000713450 void main(woid)
H- paw 0=00

while(l)// Lap wo han
{
=+3 Ledl= bat;// Bat led 1
tre(l000};// Tre 1 khoang thoi gian
Ledl= tat:/¢ Tat led 1
tre(l000);// Tre 1 khoang thoi gian

L v =
Files S Regs ImBooks I & _’l—l
= |

*|Load "E:>My Work-~8051 Projects>~Dieukhienled IO~~Disukhienled I0O"
v

3

‘gé >

5|[ASM ASSIGH BreakDisable BreakEnakle BreakKill BreakList BreokBSet Breakiccess COVERAGE DEFINE DIR Display 'ZI
B[ [T TFT Buid_, command 4 Findin Files 7 |0 [+

Ready [ 57 e UM R

Xuat hién 1 cira s6 nho Parallel Port 1 d6 1a ctra s6 md phong ciia AT89C51. Dau lya
chon twong dwong chan ¢ mirc cao (5V), dau khong lya chon twong dwong chan ¢ mirc
thip (0V). Trong menu peripherals con cac ngoai vi khac nhu timer , interrupt, serial.
Pé chay chuong trinh click chudt phai vao man hinh soan thao. Roi 4n F11. Mdi lan 4n
s& chay 1 1énh. Khi mo6 phong néu ham delay 1au qua 1000 1an 13p. Nhan t6 hop phim
Ctrl + F11 d&é bo qua ham. Hoac nhan F10 dé chay tirng dong 1énh.

Pé thoat khoi mod phong nhan t6 hop phim Ctrl+F5 hodc nhin vao biéu tugng md
phéng.

2.4.2. Mt s6 bai tdp dp dung.

- Xét mach diéu khién led nhu hinh vé
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5VDC
[o] -
S
RESISTOR
(=]
b1 U1l ~
O
—B;—K P0.0
4 S P01
'_9,3_“— PO.2
¥ 1 PO.3
'—B;;K 5| PLO P0.4 b
| P11 PO.5 c3
'—B'ﬁ—K P1.2 P0.6 o
¥ I—g‘ P13 o7 “T~ 10uF/25V
'—9'9’7K 6| PL4
—
'—B-'r'—K P1.6
» 8 P17 9
L
7 RESET
-_N— R1
PP 10K
= T c2
—— 33
p 18 f .,
— |
c1 |19
33 | XL
P —20fUss
8051

.|||_

2.4.2.1. Rap mach

* Bude 1: R&p mach dao dong:
* Bude 2: Rép mach reset.

* Budce 3: Rép trd bang.

Néu khong co tré bang c6 thé thay trd bang 10 chan bang 9 con trd thuong vi
trd bang 10 chan chinh 13 9 con trg dau chung 1 dau.

* Budc 4: Rap led:
* Budc 5: Pau 1 day nho tir chan 40 1én ngudn 5V.
2.4.2.2. Lap trinh:

Code nhu sau:

Dieu khien den led.
Phan cung:
8 led noi tu +5V qua dien tro han dong vao 8 chan cong 1.
Thach anh: 12 Mhz
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/******************BO tlen XU Ii*******************************/

#include <AT89X51.H>// Dinh kem file thu vien
#define bat 1 // Dinh nghia gia tri bat den led
#define tat 0// Dinh nghia gia tri tat den led

/************************************************************/

/*******************Khai bao blen toan CuC**********************/

sbit Led1=P1”0; //Khai bao bien Led1 kieu bit chan P1 0
sbit Led2=P1"1; // ...

sbit Led3=P1/2;

shit Led4=P1"3;

sbit Led5=P1"4;

shit Led6=P1"5;

shit Led7=P1"6;

sbit Led8=P1/7;//Khai bao bien Led8 kieu bit chan P1_7

/***********************************************************/

/********************Khai bao ham****************************/

Ham tao thoi gian tre.

Dau vao: 1 bien thoi gian.

Dau ra: khong
______________________________________________________ */
void tre(long time)

{
long n;// Khai bao bien cuc bo
for(n=0; n<time; n++)//Lap time lan
{
; I/ Khong lam gi nop
b
b

/***********************************************************/
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/*******************H am Ch I n h**************************/

void main(void)
{
while(1)// Lap vo han
{
Led1= bat;// Bat led 1
tre(1000);// Tre 1 khoang thoi gian
Ledl=tat;// Tat led 1
tre(1000);// Tre 1 khoang thoi gian

¥

/************************************************************/

* Pé c6 thé nap chuong trinh vao chip thi fai tao ra file .hex. Dé tao ra file .hex lam
nhu sau . Vao Option for target chd chinh tan s6 thach anh.

F% Dieukhienled_IO - p¥ision2 - [E:4My Work',8051 Projects',Dieukhienled_I0%Dieukhienled_10.C*] = |
[El Eile Edit view Project Debug Flash Periphersls Tools SwCs window Help _Iﬁl|5||
SN =N - NNl AT N | léa @ | & @ |[E[FE| 0 b @

& 3 29 o | W aX[Target 1 =|

Project lsp. 1 H. tr ZI

= o Options for Target] Hem tao thoi gion tre.
-3 Source Group 1 Dau wao: 1 hien thoi gian.
[=] Dieukhienled_Ic Deu ra: khong .
] atB%51.h woid tre(lony time)

{

long ni// Khai bao bien cuc bo
for(n=0: n++:n<time) //Lap time lan
{
; // Fhong lam gi nop
}
i

Ham chinh’
void main(woid)

{
while(l)// Lap wo han
{

Ledl= bat:// Bat led 1
tre(l000);// Tre 1 khosng thoi gian
Ledl= tat:// Tatc led 1

tre(l000):// Tre 1 khoang thoi gian

I | _
1 ) Fites I|§' [TE = I TN _‘IL

=

| o

A< ] r ] Build 4 Command Find in Files
L2z ciis MM R

ptions For Target

| Cutput hindos

[o]

Puoc hinh sau:
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==

Ia File Edit View Project Debug Flash Peripherals Tools SWCS  Window Help ;Iilﬂ|
S| bER| S 4% R % ¢ a | & AR g
a2 3 | 5 AR Taget 1 LI |
Fraject Workspace -~ x| [ spit Leas=r1+4; ZI
=154 Target 1 shit Led6=F145;
Ea urce Group 1 - Ee =R . o - . o
Diuiheried i 21
- [ stesxsih
Device Target IDutputl Llstlngl 51 | A5l I BL51 Locatel BLS1 MISCI Debugl Utlht\esl
Atrnel ATBICST
»tal (MHz]: ™ Use On-chip ROM [0x0-0xFFF)
Mermary Model: | Small: variables in DATA ;I
Code o Size: |Laros: B4K progiam =1
O perating system: |Mone LI
r— Off-chip Code memor, r— Off-chip %data memor
Start: Size Start: Size
Epram Ram
Eprom Ram
Epram I Ram I
I Code Barking Start: End: I far memon bype support
vl I 5 Je[s] tension SER i it I
P _’I Banks: |2 Bank &rea |D=0000  |OxFFFF I™ | Save address extension i itterupts
Files ||§l LTS | i _»l_l
Ok I Cancel I Defaults

f 7]

Qutput Window

A AT 2T Build /4 Command J, Find in Files [N | ’l_l
|Liz7 17 L Rl

Kich vao tab Output. Pugc hinh sau:
-8 x|

‘ File Edit iew [Insert Format  Tools  Table  Window  Help Type aquestion for help = X

NEERSSATE & L@ S 90803 HF100% - @) e Jirmeshenronn - 14 <[ B I U]

& snaglt 2| Window vl

] RN ERRN R RN RS KRN KR SN ARy B
i

= =

Options for Target ‘Target 1' _?Ill

Device | Target Output | Listing | 51 | 451 | BL5 Locate | BLE1 Misc | Debua | Utiites |

| Select Folder for Dbjects... I HMame of Executable: IDieukhien\ed_lD lIJ
‘|
(% Create Executable: \Dieukhienled_10
¥ Debug Information ¥ Browse Information [ Merge32K Hexfile

HEX Format: |HE-20

vI
" Create Library: \Dieukhienled_|0.LIB ™ Create Batch File b
- Blter Make R
¥ Beep'when Complete ™ Start Debugging

™ Run User Program #1: I Browse... |
™ Run User Progiam #2: I Browse... |

Ok, Cancel Defaults

H oo ow|d

Page 10 Sec 1 10/10 Ak 1" Ini  Colt REC TRK EST OVR Englsh(U.s (0%
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Lua chon vao check: Create Hex File. Nhdn OK. Nhan fim F7 dé bién dich lai. Khi d6
duéi cira s6 output window duogc chit Creating hex file. ..

HI‘_'!_DieukhienIed_ID - p¥ision2 - [E:»My Work'8051 Projects’ Dieukhienled_I0%Dieukhienled_I0.C]

[
ISETE

[E File Edit Wiew Project Debug Flash Peripherals Tools SWCS  Window Help

B bR R = @ % % % Gl ~lda |3 | & @ [E[E g BT

2 E | W K Taget 1 ;I|
roject Workspace - x| Sbit Leds-Fl-4; j
=524 Targst 1 sbit Ledé=

El-£3 Source Group 1 sbit Led7=F1“6;
- [#] Disukhisnied_I¢ shit LedB=P147;//Khai bac bien LedS kieu bit chan F1_7

atg9x51.h 4

Fhai bao haw ks

. H tr
Ham tao thoi gian tre.
Dau wao: 1 bien thoi gian.
Dau ra: khong

*/
void tre(long time)
{
long n;// Khai bao bien cuc ho
for (n=0; n++;n<time) //Lap Cime lan
{
: /4 Fhong lam gi nop
}
+
E
Ham chinby E
void main(wvoid) b
i
while(l)// Lap wo han
4| | El {
T =y e Ledl= bat;// Bat led 1 -
Elries [ . (D6 | [l _’l_l
*Build target 'Target 1° il
"lcompiling Dieukhienled_IO0.C...
linking...
Program ZSize: data=17.0 xdata=0 code=%96
z creating hex file from "Dieukhienled TO". ..
S| "Dieukhienled IO" - 0 Error(s)., 0 Warning(s).
=
3 !
SIATA e euitd 4 Command J, Find in Files | K] | >

Liz7 17 [ o [ [riw

2.4.3. Nap chwong trinh vao vi diéu khién:
Noi dau cong COM vao cong COM may tinh.
N6i ngudn vao mach nap.
Gan vi diéu khién vao socket 40 chan.

Mo phan mém EZDL4. Thiy c6 chit identifing target chip .... Nhay. Trén
EZDL4 sé théy chit AT89C51 hodac AT89CS52 tuy thudc vao loai chip da lya chon.

Click vao “Send”. Chon dudng dan dén thu muc luu project chon file can nap.
Nhén OK. Chod mach béo chit Complete thi 14y vi diéu khién ra gin vao mach. Chay
thr trén mach:
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R/
0‘0

Bai 3: B§ dinh thoi
GIOI THIEU BAI 3

Bai 3 12 bai gi6i thiéu vé bo dinh thoi trong ho vi diéu khién 89C51. Trén co so d6

ngudi hoc van dung vao céc bai tap cu thé dé soan thao dugc mot chuong trinh diéu

khién véi nhitng tng dung thuc tién.

R/
0‘0

MUC TIEU CUA BAI 3

- Trinh bay cAu tao va cac ché do lam viéc cta bd dinh thoi 89¢51 theo nodi

dung da hoc

- Thuyec hién khoi tao bo nhé ding yéu cau k¥ thuét

- Thuc hién doc bd dinh thoi trong khi hoat dong ding yéu cau ky thuat
- Thuyec hién 1ap trinh diéu khién ding bd dinh thoi dung yéu cau ky thuat
- Tich cuc, chua dong va sang tao trong hoc tap.

PHUONG PHAP GIANG DAY VA HQC TAP BAI 3

P61 Véi nguoi day: sir dung phirong phdp giang gidng day tich cuc (dién gidang,
van ddp, day hoc theo vdn dé); yéu cdau nguoi hoc thuc hién cau héi thao lugn
cua bai (ca nhan hogac nhom).

Déi Véi nguoi hoc: chii dong doc gido trinh triéc buéi hoc; hodn thanh day di
cau hai thao lugn theo ca nhan hogc nhém va nép lai cho nguoi day diing thoi
gian quy dinh.

PIEU KIEN THUC HIEN BAI 3

Phong hoc chuyén mén hoa/nha xwong: hoc tai xudng thuc hanh vi diéu
khién — c6 trang bi cic may tinh cai san phan mém mé phong.

Trang thiét bi mdy méc: May chiéu va cac mo hinh, thiét bi day hoc khéc

Hoc li¢u, dung cu, nguyén vdt ligu: Chuong trinh mé dun, gido trinh, tai li¢u
tham khao, gido an, phim anh, va cac KIT thyc hanh vi diéu khién.

Cdc diéu kign khdc: Khong co

KIEM TRA VA PANH GIA BAI 3

Noi dung:

Kiém tra va ddnh gid tat ca ndi dung vé kién thirc, ky ning da néu trong muc
tiéu cua bai

Nang lyc tw chu va trach nhiém: Trong qua trinh hoc tdp, nguoi hoc can:

+ Nghién civu bai triede khi dén I6p

+ Chudn bi ddy du tai liéu hoc tap.
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+ Tham gia ddy di thoi lwong mén hoc.
+ Nghiém tuc trong qua trinh hoc tap.

- Phwong phap:

v’ Diém kiém tra thwong xuyén: Khdng co

v Kiém tra dinh ky thwe hanh: 1 diém kiém tra (hinh thirc — Thuc hanh)
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NOQU DUNG BAI 3

3.1. Gi6i thiéu vé bd dinh thoi ciia vi diéu khién
3.1.1. Cdc bién dwoc dinh nghia trong time.h
Dudi day liét ké mot sb kiéu bién duge dinh nghia trong time.h:

Bién MO ta

size t  |Pay la kiéu nguyén khong ddu va 1a két qua cua tir khoa sizeof

Day 1a mot kiéu thich hop dé luu trit Processor time (thodi gian ctia bd vi xir

clock t ,
- ly).

time_tis |Pay 1a mot kiéu thich hop dé luu trir Calendar time.

struct

tm Pay 1a mot ciu tric duge sir dung dé giit date va time.

Céu tric tm c6 dinh nghia nhu sau:

struct tm {
int tm_sec;
int tm_min;
int tm_hour;
int tm_mday;
Int tm_mon;
int tm_year,;
int tm_wday;
int tm_yday;
int tm_isdst;

b

3.1.2. Cac Macro dwgc dinh nghia trong time.h
Bang dudi liét ké mot s6 Macro dugc dinh nghia trong time.h:

. NULL: Macro nay la gia tri cia mot hang con tro null
« CLOCKS PER _SEC: Macro nay biéu dién téc do dong hdo mdi gidy
(Processor Clock per Second).

3.2. Thanh ghi SFR cua timer

Thanh ghi/ Bit | Ky hiéu | Chiic ning

TMOD Chon model cho bd dinh thoi 1

7 GATE | Bit diéu khién cong. Khi duoc set 1én 1, bd
dinh thoi chi hoat dong trong khi INT1 ¢ muc
cao
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6 CIT Bit chon chirc ning dém hoic dinh thoi:
1= dém sy kién
0= dinh thoi trong mdt khoang thoi gian

5 M1 Bit chon ché d¢ tht nhét

4 MO Bit chon ché d6 thi 2
M1 | MO | Ché | Chtc ning

do
0 |0 |0 Ché d¢ dinh thoi 13 bit
0 1 1 Ché d6 dinh thoi 16 bit
1 |0 |2 Ché d6 ty dong nap lai 8
bit

1 |1 |3 Ché d6 dinh thoi chia xé

3 GATE | Bit diéu khién cong cho bd dinh thoi 0

2 CIT Bit chon chirc ndng dém / dinh thoi cho bo dinh
thoi 0

1 M1 Bit chon ché d¢ tht nhat cho bd dinh thdi 0

0 MO Bit chon ché dd thir 2 cho bo dinh thoi 0

TF1 |TR1 TF1 TRO [IE1  [1ma [1E0  [ITO

Thanh ghi /Bit | Ky hi¢u | Chirc nang

TCON Piéu khién bo dinh thoi

TCON.7 TF1 Co tran cua bd dinh thoi 1. Co nay duogc set boi
phan cimg khi c6 tran, duoc x04 bai phan mém,
hodc boi phan cing khi b vi xtr 1y tro dén
trinh phuc vu ngit

TCON.6 TR1 Bit diéu khién hoat dong ctia by dinh thoi 1. Bit
nay dugc set hodc xo4 boi phan mém dé dicu
khién bd dinh thoi hoat dong hay ngung

TCON.5 TFO Cu tran cta b dinh thoi 0

TCON.4 TRO Bit diéu khién hoat dong ctia bo dinh thoi 0

TCON.3 IE1 Clr ngit bén ngoai 1 (kich khoi canh). Co nay
dugc set boi phan ctng khi ¢6 canh 4m (cudng)
xudt hién trén chan INTI, dugc x04 bdi phan
mém, hodc phan cung khi CPU tro dén trinh
phuc vu ngit

TCON.2 IT1 Co ngat bén ngoai 1 (kich khoi canh hoic
mirc). Co niy dugc set hodc xo4 boi phan mém
khi x4y ra canh 4m hogc mtc thap tai chan ngat
ngoai

TCON.1 IEO Co ngit bén ngoai 0 (kich khdi canh)

TCON.0 ITO Co ngat bén ngoai 0 ( kich khdi canh hodc
muc)

EA | ET2 ES |ET1  |EX1 |EX0 |ETO
Piéu khién cac ngudn ngit

IE (0: khdng cho phép; 1: cho phép)

IE.7 EA Cho phép/ khong cho phép toan cuc

IE.6 --- Khong sur dung

IE.5 ET2 Cho phép ngit do bd dinh thoi 2
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IE.4 ES Cho phép ngit do port ndi tiép

IE.3 ET1 Cho phép ngit cho bd dinh thoi 1

IE.2 EX1 Cho phép ngit tir bén ngoai (ngit ngoai 1)
IE.1 EXO0 Cho phép ngit tir bén ngoai (ngit ngoai 0)
IE.O ETO Cho phép ngit do bd dinh thdi 0

3.3. C4c ché dé 1am viéc trong time.h

Sau day 1a mot s6 ham duoc dinh nghia trong time.h:

STT

Ham & Mo ta

Ham char *asctime(const struct tm *timeptr)

Tra vé mot con trd t61 mdt chuoi bi€u dién ngay va thoi gian cla cau truc timeptr

Ham clock t clock(void)

Tra vé toc do6 ddng hd (processor clock) duge st dung tir lic bat dau mot trinh
trién khai (thuong 1a lic bat dau chuong trinh)

Ham char *ctime(const time t *timer)

Tra vé mdt chudi biéu dién localtime dua trén tham s6 timer

Ham double difftime(time ttimel, time t time2)

Tra vé s6 gidy khac nhau giira timel va time2 (ttc 13 timel — time2).

Ham struct tm *gmtime(const time t *timer)

Gia tri ctia timer dugc chia thanh ciu tric tm va duogc biéu dién trong UTC, hoic
GMT

Ham struct tm *localtime(const time t *timer)

Giéa tri cua timer duoc chia thanh cu trac tm va duge biéu dién trong Local
Timezone

Ham time t mktime(struct tm *timeptr)

Chuyén ddi cdu tric dugc tro t6i boi timeptr vao trong mot gia tri time t theo
Local Timezone

Ham size t strftime(char *str, size t maxsize, const char *format, const struct tm
*timeptr)

Pinh dang thoi gian duoc biéu dién trong ciu triic timeptr theo cac qui tic dinh
dang duoc dinh nghia trong format va dugc luu trit vao trong str

Ham time t time(time t *timer)

U6c lugng Calendar time hién tai va ma hoda né vao trong dinh dang time t
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3.4. Khéi tao va truy xuit thanh ghi Timer

3.4.1. Ham asctime() trong C
Ham char *asctime(const struct tm *timeptr) Tra vé mot con trd t&i mot chudi bicu
dién ngay va thoi gian cua ciu trac struct timeptr.

Khai bao ham asctime() trong C:

Duéi day 1a phan khai bao cho asctime() trong C:
char *asctime(const struct tm *timeptr)

Tham sé:

Tham sb timeptr 1a mot con tro tdi cAu trac tm ma chira mot Calendar time duoc chia
nho thanh cac thanh phan nhu sau:

struct tm {
int tm_sec; /* biéu dién gidy, tir 0 t&i 59 */
int tm_min; /* biéu dién phat, tir 0 ti 59 */
inttm_hour;  /* bicu dién gio, tir 0 téi 23 */

inttm_mday;  /* biéu dién ngay cua thang, tir 1 t6i 31 */
int tm_mon; /* bicu dién thang, tir 0 t6i 11 */
int tm_year; /* biéu dién nam, bat dau tir 1900 */
inttm_wday;  /* ngay trong tuan, tr 0 t6i 6 */
int tm_yday; /* ngay trong nam, tur 0 t6i 365 */
inttm_isdst;  /* biéu dién Daylight Saving Time */
¥
Tra vé gia tri:
Ham nay tra vé mot chudi chira thong tin date va time trong mot dinh dang con ngudi

c6 thé doc Www Mmm dd hh:mm:ss: & ddy Www 1a ngay trong tuan, Mmm Ia céc
ky tu chi thang, dd 1a ngay cia thang, hh:mm:ss 1a thoi gian va yyyy la nam.

Vi du:

Chuong trinh C sau minh hoa céach st dung cua asctime() trong C:
#include <stdio.h>

#include <string.h>

#include <time.h>

int main()

{
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struct tm t;

ttm_sec =15;
t.tm_min =16;
t.tm_hour =6;
t.tm_mday =18;
t.tm_mon =6;
t.tm_year =118;
t.tm_wday =5;

puts(asctime(&t));
return(0);
¥
Bién dich va chay chuong trinh C trén s& cho két qua:

3.4.1. Ham clock() trong C

Ham clock_t clock(void) Tra vé sd tich tic déng hd di troi qua tir khi chuong trinh
duoc chay. Dé ldy sd gidy dugc sit dung boi CPU, ban sé& can chia cho
CLOCKS_PER_SEC.

Trén hé diéu hanh 32 bit thi CLOCKS PER SEC bang 1000000, ham nay sé& tra vé
cung gid tri xap xi moi 72 phat.
Khai bdo ham clock() trong C:
Dudi day 1a phan khai bao cho clock() trong C:
clock _t clock(void)
Tham sé:
. Ham nay khong nhan tham s6 nao.
Tra vé gia tri:
Ham nay tra vé s tich tic dong hd da troi qua tir khi chwong trinh dugc chay. Néu that
bai, ham tra vé -1.

Vi du:

Chuong trinh C sau minh hoa cach sur dung cta clock() trong C:
<time.h>
<stdio.h>
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int main()
{
clock tstart t, end t, total t;
inti;
start_t = clock();
printf("Bat dau chuong trinh, start_t = %ld\n", start_t);

printf("Quet qua mot vong lap lon, start_t = %ld\n", start_t);
for(i=0; i< 10000000; i++)
{

}
end_t = clock();

printf("Ket thuc vong lap, end_t = %ld\n", end_t);

total t = (double)(end_t - start_t) / CLOCKS PER _SEC;
printf("Tong thoi gian su dung boi CPU: %f\n", total t );
printf("Thoat chuong trinh...\n");

return(0);
b
Chay code trén ta nhan duoc két qua nhu sau:
Bat dau chuong trinh, start_t = 884
Quet qua mot vong lap lon, start_t = 884
Ket thuc vong lap, end_t = 32819
Tong thoi gian su dung boi CPU: 0.000000

Thoat chuong trinh...

3.4.3. Ham ctime() trong C

Ham char *ctime(const time_t *timer) tra vé mot chudi biéu dién localtime dua trén
tham sb timer

Chudi tra vé co dinh dang sau: Www Mmm dd hh:mm:ss trong d6 Www la ngay
trong tuan, Mmm 1a cac ky tu chi thang, dd 13 ngay cua thang, hh:mm:ss 1a thoi gian
va yyyy la nam.
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Khai bao ham ctime() trong C:
Duéi day 1a phan khai bao cho ctime() trong C:
char *ctime(const time_t *timer)
Tham sé:
. timer -- Pay 1a con tré t6i mot ddi trong time t ma chira mot Calendar time.
Tra vé gia tri:
Ham nay tra vé mot chudi chtra thong tin date va time trong mét dinh dang con ngudi
c6 thé doc.
Vi du:
Chuong trinh C sau minh hoa cach st dung cua ctime() trong C:
#include <stdio.h>

#include <time.h>

int main ()

{

time_t curtime;

time(&curtime);

printf("Thoi gian hién tai = %s", ctime(&curtime));

return(0);
b
Bién dich va chay chuong trinh C trén s& cho két qua:
Thaoi gian hién tai = Mon Oct 15 04:49:13 2018

3.4.4. Ham difftime() trong C

Ham double difftime(time_t timel, time_ t time2)tra vé sd gidy khic nhau
gitra timelva time2, vi du nhu la (timel - time2). Hai time dugc xac dinh trong
Calendar time, biéu dién thoi gian dd troi qua tir Epoch (00:00:00 1/1/19700 theo
UTC).

Khai bao ham difftime() trong C:
Duéi day 1a phan khai bao cho difftime() trong C:

double difftime(time_t timel, time_t time2)
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Tham sé:
. timel -- Dy 1a d6i twong time_t cho thoi gian két thic.
«  time2 -- Pay 1a ddi tugng time_t cho thoi gian bét dau.
Tra vé gia tri:
Ham ndy tra vé sb gidy khac nhau gitta hai thoi gian (time2 — timel) du6i dang mot
gia tri double.
Vi du:
Chuong trinh C sau minh hoa céach st dung cua difftime() trong C:
#include <stdio.h>

#include <time.h>

int main ()

{
time_t start_t, end_t;
double diff t;

printf("Bat dau chuong trinh...\n");
time(&start _t);

time(&end t);
diff_t = difftime(end_t, start_t);

printf("Thoi gian thuc thi = %f\n", diff t);
printf("Thoat chuong trinh...\n");

return(0);
by
Bién dich va chay chuong trinh C trén s& cho két qua:
Bt dau chuong trinh...
Thoi gian thuc thi = 0.000000

Thoét chuong trinh...
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3.4.5. Ham gmtime() trong C

Ham struct tm *gmtime(const time_t *timer) stir dung gia tri dugc trd tdi boi timer
dé dién vao mot cdu tric tm véi cac gid tri ma biéu dién thoi gian twong tmg, dugc
dién dat trong UTC hoidc GMT.

Khai bao ham gmtime() trong C:
Duéi day 1a phan khai bao cho gmtime() trong C:
struct tm *gmtime(const time_t *timer)
Tham sé:
. timeptr -- DAy 1a con tré tro téi mot gia tri time_t biéu dién mot Calendar time.
Tra vé gia tri:
Ham nay tra vé con trd t6i cdu triic tm v6i thong tin thoi gian dugce dién vao trong.
Dudéi day la chi ti€t vé cau truc timeptr.

struct tm {
int tm_sec; /* bicu dién gidy, tir 0 t&i 59 */
int tm_min; /* biéu dién phat, tir 0 ti 59 */
inttm_hour;  /* biéu dién gio, tir 0 t6i 23 */

inttm_mday;  /* biéu dién ngay cua thang, tir 1 t6i 31 */
int tm_mon; /* biéu dién thang, tir 0 ti 11 */
inttm_year;  /* biéu dién nam, bat dau tir 1900 */
inttm_wday;  /* ngay trong tuan, tir 0 t&i 6 */
int tm_yday; /* ngay trong nam, tur 0 ti 365 */
int tm_isdst;  /* biéu dién Daylight Saving Time */

¥

Vi du:

Chuong trinh C sau minh hoa cach str dung ciia gmtime() trong C, ban c6 thé tham
khao thém danh sach mui gio tai day:

#include <stdio.h>

#include <time.h>

#define BST (+1)
#define CCT (+8)

int main ()
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time_t rawtime;

struct tm *info;

time(&rawtime);
[* Get GMT time */

info = gmtime(&rawtime );

printf("Thoi gian hién tai:\n");
printf("Tai London: %2d:%02d\n", (info->tm_hour+BST)%24, info->tm_min);
printf("Tai Trung Quéc: %2d:%02d\n", (info->tm_hour+CCT)%24, info->tm_min);

return(0);
¥
Bién dich va chay chuong trinh C trén s& cho két qua:
Thot gian hién tai:
Tai London: 5:51

Tai Trung Quédc: 12:51

3.4.6. Ham localtime() trong C

Ham struct tm *localtime(const time_t *timer) sir dung time dugc tro tdi bdi timer
dé dién mot cdu tric tm voi cac gia tri ma biéu dién Local time twong tmg. Gia tri cta
timer dugc chia vao trong cAu tric tm va duge dién dat trong Local Timezone.

Khai bdo ham localtime() trong C:
Duéi day 1a phan khai bao cho localtime() trong C:
struct tm *localtime(const time_t *timer)
Tham sé:
. timer -- La con tro tro t&i gia tri time_t biéu dién mot calendar time.
Tra vé gia tri:
Ham nay tra vé con trd t6i cdu tric tm v6i thong tin thoi gian dugce dién vao trong.
Dudi day la chi tiét vé cau trac timeptr.
struct tm {

int tm_sec; /* biéu dién gidy, tir 0 ti 59 */
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int tm_min; /* biéu dién phdt, tir 0 t&i 59 */
inttm_hour;  /* biéu dién gio, tir 0 ti 23 */
inttm_mday;  /* biéu dién ngay cta thang, tir 1 t6i 31 */
int tm_mon; /* biéu dién thang, tir 0 téi 11 */
inttm_year;  /* biéu dién nam, bat dau tir 1900 */
inttm_wday;  /* ngay trong tuan, tir O tGi 6 */
int tm_yday; /* ngay trong nam, tur 0 t6i 365 */
inttm_isdst;  /* biéu dién Daylight Saving Time */

)i

Vi du:

Chuong trinh C sau minh hoa céach st dung cua localtime() trong C:

#include <stdio.h>

#include <time.h>

int main ()

{
time_t rawtime;
struct tm *info;
char buffer[80];

time( &rawtime );

info = localtime( &rawtime );

printf("Local time va Local date hién tai la: \n%s", asctime(info));

return(0);
by
Bién dich va chay chuong trinh C trén s& cho két qua:

Local time va Local date hién tai
Mon Oct 15 11:56:31 2018
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3.4.7. Ham mktime() trong C
Ham time_t mktime(struct tm *timeptr) chuyén déi cau trac duoc tro téi boi timeptr
vao trong mot gia tri time t theo Local Timezone.

Khai bao ham mktime() trong C:

Duéi day 1a phan khai bao cho mktime() trong C:
time_t mktime(struct tm *timeptr)

Tham sé:

. timeptr -- 1a con trd tro téi gia tri time t biéu dién mot calendar time, ma duoc
chia nho thanh cac thanh phan véi ciu trac:

struct tm {
int tm_sec; /* bicu dién gidy, tir 0 t&i 59 */
int tm_min; /* biéu dién phat, tir 0 t6i 59 */
inttm_hour;  /* biéu dién gio, tir 0 t6i 23 */

inttm_mday;  /* biéu dién ngay cua thang, tir 1 t6i 31 */
int tm_mon; /* biéu dién thang, tir 0 t6i 11 */
inttm_year;  /* biéu dién nam, bat dau tir 1900 */
inttm_wday;  /* ngay trong tuan, tir 0 t4i 6 */
int tm_yday; /* ngay trong nam, tur 0 t6i 365 */
int tm_isdst;  /* biéu dién Daylight Saving Time */
¥
Tra vé gia tri:
Ham ndy tra vé gia tri time_t twong tng voi tham sb calendar time di truyén. Néu co
161, ham nay tra vé gia tri -1.
Vi du:
Chuong trinh C sau minh hoa cach st dung ctiia mktime() trong C:
#include <stdio.h>

#include <time.h>

int main ()
{
int ret;

struct tm info;

81



char buffer[80];

info.tm_year = 2016 - 1900;
info.tm_mon =7 - 1;
info.tm_mday = 4;
info.tm_hour = 0;
info.tm_min = 0;
info.tm_sec = 1;

info.tm_isdst = -1;

ret = mktime(&info);
if(ret==-1)
{
printf("Error: khong thé 1y time bang cach sir dung mktime\n");
}
else
{
strftime(buffer, sizeof(buffer), "%c", &info );
printf(buffer);

¥

return(0);
b
Bién dich va chay chuong trinh C trén s& cho két qua:
Mon Jul 4 00:00:01 2016

3.4.8. Ham strftime() trong C

Ham size_t strftime(char *str, size_t maxsize, const char *format, const struct tm
*timeptr) dinh dang thoi gian dugc biéu dién trong ciu tric timeptr theo cac qui tic
dinh dang dugc dinh nghia trong format va dugc luu trir vao trong str.

Khai bao ham strftime() trong C:
Duéi day 1 phan khai bao cho strftime() trong C:

size_t strftime(char *str, size_t maxsize, const char *format, const struct tm *timeptr)
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Tham sé:

maxsize -- Pay 1a sd ky tu tdi da dé dugc sao chép t6i str.

str -- Pay 1a con tré t6i mang dich, noi ma chudi két qua duoc sao chép.

format -- Day 1a chudi chtra bat cir to hop nao cua cac ky tu thong thuong va cac

format specifier dic biét. Nhitng format specifier ndy duoc thay thé boi ham nay
boi cac gia tri twong Ung dé biéu dién thoi gian duge xac dinh trong tm. Cac
format specifier la:

Specifier[Thay thé cho Vi du
%a Tén ngay trong tuan viét tat Sun

%A Tén ngay trong tuan day du Sunday
%b Tén thang viét tat Mar

%B Tén thang day du March
%cC Biéu dién date va time SSTZAUQ 19 02:56:02
%d Ngay trong thang (01-31) 19

%H Gio, trong dinh dang 24h (00-23) 14

%I Gio, trong dinh dang 12h (01-12) 05

%)j Ngay trong nam (001-366) 231

%m Thang, dudi dang biéu dién s6 (01-12) 08

%M Phut (00-59) 55

%p AM hoac PM PM

%S Giay (00-61) 02

%L Ssat&a;l ((:Oéofl5g3é)y Chu nhat dau tién 13 ngay dau tién 33

%w Ngay trong tuan dudi dang biéu dién sb (0-6) 4

%6 tSu(él rtlu(ﬁ(;ld_(é()s )ngéy thir Hai dau tién 14 ngay dau tién ca 34

%X Biéu dién date 08/19/12
%X Biéu dién time 02:50:06
%y Nam, biéu dién dudi dang hai sé cudi (00-99) 01

%Y Nam 2012
%Z Tén Timezone CDT
%%  |Ky hiéu % %

o timeptr -- 13 con tro tro téi gia tri time t biéu dién mot calendar time, ma dugc

chia nho thanh cac thanh phan véi ciu trac:

83




struct tm {

int tm_sec; /* biéu dién gidy, tir 0 t&i 59 */
int tm_min; /* biéu dién phut, tir 0 toi 59 */
inttm_hour;  /* biéu dién gio, tir 0 ti 23 */

inttm_mday;  /* biéu dién ngay cua thang, tir 1 t6i 31 */
int tm_mon; /* biéu dién thang, tir 0 t6i 11 */
inttm_year;  /* biéu dién nam, bat dau tir 1900 */
inttm_wday;  /* ngay trong tuan, tir O ti 6 */
int tm_yday; /* ngay trong nam, tur 0 t6i 365 */
int tm_isdst;  /* biéu dién Daylight Saving Time */
o
Tra vé gia tri:
Néu chudi két qua c6 kich ¢& nho hon kich ¢& cac ky tu (bao gdm ky ty null két thic),

thi toan bo ky tu duoc sao chép tdi str (khong bao gdbm ky tu null két thic) dugc tra vé.
Néu khong, ham tra vé 0.

Vi du:
Chuong trinh C sau minh hoa céch st dung cua strftime() trong C:
#include <stdio.h>
#include <time.h>
int main () {
time_t rawtime;
struct tm *info;
char buffer[80];
time( &rawtime );
info = localtime( &rawtime );
strftime(buffer,80,"%x - %I:%M%p", info);
printf("Date & time da dinh dang theo ham strftime la: \n|%s[\n", buffer );
return(0);
b
Bién dich va chay chuong trinh C trén s& cho két qua:

Date & time da dinh dang theo ham strftime la:
|10/15/18 - 04:58AM|

84



3.4.9. Ham time() trong C

Ham time_t time(time_t *seconds) tra vé thoi gian tir Epoch (00:00:00 1/1/1970 theo
UTC), duoc udc luong bang gidy. Néu tham sb seconds khong 1a NULL, thi gia trj tra
vé ciing duoc luu trit trong bién seconds.

Khai bao ham time() trong C:

Duéi day 1a phan khai bao cho time() trong C:
time_t time(time_t *t)

Tham sé:

. seconds -- Dy 1a con trd toi mot ddi tuong cua kiéu time t, noi gia tri seconds
s€ duoc luu tri.

Tra vé gia tri:
Ham tra vé Calendar time hién tai dudi dang mot dbi tuong time t.
Vi du:
Chuong trinh C sau minh hoa céach st dung cua time() trong C:
#include <stdio.h>
#include <time.h>
int main ()
{
time_t seconds;
seconds = time(NULL);
printf("Sé gio (h) bat dau tir 1/1/1970 = %ld gio\n”, seconds/3600);
return(0);
b
Bién dich va chay chuong trinh C trén s& cho két qua:
S6 gior (h) bat dau tir 1/1/1970 = 427660 gid
. string.h trong C
. stdlib.h trong C
. stddef.h trong C

. Tric nghiém vé 1ap trinh C P4

. Bd ciu hoi tric nghiém vé 14p trinh ¢6 ¢iai P6

. stdio.h trong C
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R/
0‘0

Bai 4: Cong ndi tiép
GIOI THIEU BAI 4

Bai 4 1a bai gisi thiéu vé cong ndi tiép va cach thuc truy xuét ching trong ho vi

diéu khién 89C51. Trén co sé d6 ngudi hoc van dung vao cac bai tap cu thé dé soan

thao dugc mot chuong trinh diéu khién véi nhitng ang dung thuc tién.

R/
0‘0

MUC TIEU CUA BAI 4

- Trinh bay cau tao va céac ché do lam viéc ctia cong truyén thong noi ti€p theo

ndi dung da hoc

- Thuyec hién cong truyén thong ndi tiép dung yéu cau ky thuat.

- Thuyc hién thu phét dit liéu ndi tiép bang 89¢51 dat yéu cau ky thuat
- Tich cuc, chua dong va sang tao trong hoc tap.

PHUONG PHAP GIANG DAY VA HQC TAP BAI 4

P61 Véi nguoi day: sir dung phirong phdp giang gidang day tich cyc (dién gidang,
Vén ddp, day hoc theo vdn dé); yéu cau nguwoi hoc thuec hién cau héi thdo lugn
cua bai (ca nhan hogac nhom).

Déi Véi nguoi hoc: chii dong doc gido trinh triéc buéi hoc; hodn thanh day di
cau hoi thao ludgn theo c& nhan hogc nhém va nop lai cho nguoi day ding thoi
gian quy dinh.

PIEU KIEN THUC HIEN BAI 4

Phong hoc chuyén mén héa/nha xwéng: hoc tai xuong thuc hanh vi diéu
khién — c6 trang bi cic may tinh cai sin phan mém mé phong.

Trang thiét bi mdy méc: May chiéu va cac mo hinh, thiét bi day hoc khéc

Hoc liéu, dung cu, nguyén vt li¢gu: Chuong trinh mo6 dun, gido trinh, tai li¢u
tham khéo, gido an, phim anh, va cac KIT thuc hanh vi diéu khién.

Cic diéu kién khdc: Khdng co

KIEM TRA VA PANH GIA BAI 4

Noi dung:

Kiém tra va ddnh gid tat ca ndi dung vé kién thire, ky ning da néu trong muc
tiéu cua bai

Nang luc tw chu va trach nhiém: Trong qua trinh hoc tdp, nguoi hoc can:

+ Nghién civu bai truede khi dén 16p

+ Chudn bi ddy di tai liéu hoc tdp.

+ Tham gia ddy di thoi lwong mén hoc.
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+ Nghiém tuc trong qua trinh hoc tap.
- Phuong phap:
v’ Diém kiém tra thwong xuyén: Khdng co

v Kiém tra dinh ky thwe hanh: 1 diém kiém tra (hinh thirc — Thwc hanh)

e ———
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NOQU DUNG BAI 4

4.1. Khéi quat chung
Giao tiép ndi tiép co nghia 13 truyén dir liéu timg chit mot tai mot thoi diém,
khi truyén thong song song, sb lugng bit co thé dugc truyén tai mot thoi diém phu
thudc vao sb luong dong dit lidu c6 san dé lién lac.
Hai phuong thirc giao tiép ndi tiép 1a
« Truyén thong dong bo: Chuyén dit lidu hang loat trong cdu tric khung tai mot
thoi diém
o Truyén thong khong dong bd: Truyén dir lidu byte trong cau tric khung tai mot
thoi diém
8051 da duoc xay dung trong UART véi RXD (nhan dir lidu nbi tiép pin) va TXD
(dix liéu nbi tiép truyén pin) trén PORT3.0 va PORT3.1 twong tng.
Giao tiép khong dong bo
Giao tiép ndi tiép khong dong bd dugc sir dung rong rii dé truyén byte theo dinh
huodng.
4.1.2. Céu trisc khung trong giao tiép khong dong bg:
o START bit: D6 1a mot chtit ma bat dau giao tiép noi tiép va n6 ludn luon thap.
« Géi bit dir liéu : Cac bit dit liéu co thé 1a goi 5 dén 9 bit. Thong thuong, chung
to1 st dung goi dir liéu 8 bit, luén dugc gui sau bit START.
« STOP bit : Pay 12 mot hodc hai bit. N6 dugc giri sau khi goi dir liéu bit dé cho
biét két thiic khung. Stop bit ludn logic cao.

Trong khung giao tiép ndi tiép khong ddng b, bit START dau tién dugc theo sau bai
byte dir li¢u va ¢ bit STOP cudi cung, tao thanh mgt khung 10 bit. D61 khi bit cudi
cung ciing duoc sir dung nhu bit chan 18.
8051 CAu tric khung ndi tiép
Tbc do truyén dir liéu
4.1.2. Tiéu chudn giao dién
Toc do truyén dir li¢u dugc do bang bit trén gidy (bps). Trong hé nhi phan, n6 cling
duogc goi 12 toc do truyén (sd 1an thay ddi tin hiéu mdi gidy). Toc do truyén chuan duoc
hd trg 1a 1200, 2400, 4800, 19200, 38400, 57600 va 115200. Thong thudng hau hét
thoi gian 9600 bps dugc st dung khi toc d6 khong phai 1 van dé 16n.
. 8051 giao tiép ndi tiép c6 mirc dién ap TTL 14 0 v cho logic 0 va 5v cho logic 1.
« Trong may tinh va hau hét cac thiét bj cii cho giao tiép ndi tiép, giao thirc
RS232 véi dau ndi DB9 dugc st dung. Giao tiép ndi tiép RS232 ¢o cac mirc
dién 4p khac nhau hon 8051 giao tiép ndi tiép. tirc 1a +3 v dén +25 v cho logic
zero va -3 v dén -25 v cho logic 1.
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« Vivay, dé giao tiép véi giao thirc RS232, chung ta can phai sir dung chuyén doi
muc dién ap nhu MAX232 IC.

« Mic du c6 9 chan trong dau ndi DB, chung toi khong can phai sir dung tat ca
cac chan. Chi can két ndi 2 Tx (Truyén), Rx thir 3 (Nh4n) va pin GND thu 5.

4.2. Khéi tao va truy xuat thanh ghi PORT néi tiép
Lap trinh UART 8051

4.2.1. Baud Rate tinh toan:
o Dé dap tng cac tdc do truyén chuan thuong tinh thé voi 11,0592 MHz dugce st

dung.

« Nhu chiing ta di biét, 8051 chia tan s6 pha 1& cho 12 dé c6 tan sb chu trinh may
14 921,6 kHz.

« Khéi UART ndi bd 8051 chia tan sé chu trinh may nay 1a 32, cho tan s6 28800
Hz dugc UART st dung.

« Dé dat duoc toe do truyén 9600, tan sd 28800 Hz mot 1an nita s& duogc chia cho
3.

« Dbiéu nay dat duoc béng cach st dung Timerl & ché d6-2 (ché do tai lai tu
dong) bang cach dat 253 trong TH1 (8-bit reg.)

e Vi vay, 28800 Hz s€ dugc chia cho 3 nhu bd dém thoi gian s& tran sau moi 3
chuky .

e chungtacé thé dat duoc toc do truyén khac nhau bﬁng cach dat hé sb phan chia
vao thanh ghi TH1.

H¢ 56 phén chia dé dat dwoc téc dé truyén khdc nhau

Téc dd truyén TH1 (Hex)
9600 FD
4800 FA
2400 F4
1200 ES8

4.2.2. Ping ky giao tiép noi tiép
SBUF: DPing ky by dém noi tiép

Day 1a thanh ghi dir lidu lién lac ndi tiép dugc sir dung dé truyén hodc nhan dir
liéu qua nod.

7 6 5 4 3 2 1 0

SBUF
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SCON: Ping ky kiém soat ndi tiép
Thanh ghi diéu khién nbi tiép SCON dugc sir dung dé cai dit ché do hoat dong
truyén thong ndi tiép. N6 ciing duoc st dung dé diéu khién cac hoat dong truyén va
nhan.
7 6 5 4 3 2 1 0
SMO SM1 SM2 REN TES RBS TI RI SCON

Bit 7: 6 - SM0: SM1 : Trinh chi dinh ché d¢ ndi tiép
Chédp SMO SM1 Ché dé

1/12 cua ché d6 ding ky thay d6i tan s6 dao dong cd dinh téc do

0 0 0 truyén

1 0 1 UART 8 bit véi bd dém thoi gian 1 duoc xac dinh téc do truyén
2 1 0 UART 9 bit v&i 1/32 tée do truyén ¢ dinh cua Osc

3 1 1 UART 9 bit v6i bo dém thoi gian 1 duoc xéac dinh téc do truyén

Thong thuong ché do-1 (SMO = 0, SM1 = 1) duoc sir dung v6i 8 bit dir liéu, 1 bit bat
dau va 1 bit dimg.

Bit 5 - SM2: cho Giao tiép da xir 1y
Bit nay cho phép tinh niang lién lac da bo xir Iy & ché d6 2 & 3.
Bit 4 - REN: Nhan Kich hoat
1 = Nhan cho phép
0 = Nhéan vo6 hiéu hoa
Bit 3 - TB8: Truyén bit thi 9
Day 1a bit thir 9 dugc truyén & ché d6 2 & 3 (ché d6 9 bit)
Bit 2 - RB8: Nhén bit tht 9

Day 1a 1an tht 9 nhan bit & ché do 2 & 3 (ché d6 9 bit), & ché do 1, néu SM2 = 0 thi
RBS giit bit ding nhan dugc

Bit 1 - TI: Truyén cd ngit

Bit nay cho biét qua trinh truyén hoan tit va duoc thiét 1ap sau khi truyén byte tir bo
dém. Thong thuong TI (Transmit Interrupt Flag) duoc dit bang phan cing & cudi bit 8
& ché d6 0 va & dau bit dimg & cac ché d6 khac.

Bit 0 - RI: Nhan co ngat

90



Bit nay cho biét viée tiép nhén hoan tt va dugc thiét 1ap sau khi nhan dugc byte hoan
chinh trong bo dém. Thong thudng RI (Nhin co ngit) duoc dit bang phan cing ¢ ché
d6 nhan & cudi bit 8 & ché d6 0 va tai bit dimg nhan thoi gian & cac ché do khac.

4.2.3. Cac bwoc lap trinh
1. Pinh cau hinh hen gid 1 & ché do ty dong tai lai.

2. Tai THI voi gia tri theo tbe do truyén yéu cau, vi du: ddi véi tai 9600 tdc do
truyén OxFD. (-3 trong s thip phan)

3. Tai SCON véi ché d6 nbi tiép va bit didu khién. vi du cho ché d6 1 va cho phép
nhan, tai 0x50.

4. Bit dau timerl bang cach dat bit TR1 thanh 1.
5. Tai dit liéu truyén trong thanh ghi SBUF.

6. Cho cho dén khi dir liéu duoc tai hoan toan duoc truyén di bang cach bo phiéu
Tl flag.

7. Khi co TI duoc thiét 1ap, hiy x6a nd va lap lai tir budce 5 dé truyén thém dir lidu.
4.3. Luyén tap
Bai tap 1:

Hay chuong trinh 8051 (& ddy AT89C51) dé gui dir liéu ky tu “kiém tra”

serially & toc do 9600 baud & ché d6 1
Chuong trinh truyén dit liéu ndi tiép
#include <reg51.h> /* Include x51 header file */
void UART _Init()
{
TMOD = 0x20; /* Timer 1, 8-bit auto reload mode */
TH1 = OxFD; /* Load value for 9600 baud rate */
SCON = 0x50; /* Mode 1, reception enable */
TR1 =1; /* Start timer 1 */
b
void Transmit_data(char tx_data)
{
SBUF = tx_data; /* Load char in SBUF register */
while (T1==0); /* Wait until stop bit transmit */
TI=0; /*Clear Tl flag */
b

91



void String(char *str)
{
inti;
for(i=0;str[i]'=0;i++) /* Send each char of string till the NULL */
{
Transmit_data(str[i]); /* Call transmit data function */
}
}

void main()

{

UART _Init(); /* UART initialize function */
String("test™); /* Transmit 'test' */

while(1);

¥

Bai tdp 2: Ngit noi tiép 8051

8051 UART co ngét ndi tiép. Bt ¢t khi nao dit liéu duoc truyén hoac nhan, co ngét
ndi tiép TI va RI duoc kich hoat twong tng.

Ngat ndi tiép 8051 co dia chi vecto (0023H), noi nd c6 thé nhay dé phuc vu ISR
(thudng xuyén dich vu ngat) néu ngét toan cau va ndi tiép duoc bat.

Chung ta hdy xem cach thirc 1am gian doan ndi tiép s& dugc s dung trong 1ap trinh
truyén thong nbi tiép.

Cac budce lap trinh
1. Piathen gio 1 & ché d6 tai lai ty dong.

2. Tai TH1 voi gia tri theo tde do truyén yéu cau, vi du: ddi voi tai 9600 toc do
truyén OxFD.

3. Tai SCON véi ché d6 nbi tiép va bit diéu khién. vi du cho ché do 1 va cho phép
tai tiép nhan 0x50.

4. Bat dau timerl bang cach dat bit TR1 thanh 1.

5. Bat bit ngat toan cuc va ndi tiép, tic A EA =1 va ES = 1.
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6. Bay gio bat ctr khi ndo dit liéu duoc nhan hodc truyén, co ngét s& duoc thiét lap
va bo diéu khién s& nhay t6i ISR ndi tiép.
7. Luu y rang co TI/ RI phai dugc x6a bang phan mém trong ISR.

Luu y: D4i véi ngét truyén va tiép nhan, cing mot dia chi vecto ngit duge gan, vi vay
khi bd didu khién nhay t6i ISR, chung ta phai kiém tra xem né cé bi ngit Tx hay Rx
gian doan boi trang thai bit TI va RIL

Bii tip dp dung: Hiy chuong trinh 8051 (¢ day AT89C51) dé nhéan dir liéu ky tu
serially & tdc d6 9600 baud & ché d6 1 va guri dir li¢u nhan dugc trén céng 1 b.;ing cach
st dung ngat ndi tiép.

. Trlong vi du nay, sau khi nhan duogc byte, co RI dugc dat sé tao ra ngét ndi
tiep.
« Sau khi ngat, 8051 s& nhay t6i thudng trinh ISR ndi tiép.
« Trong théi quen ISR, chung t6i s& guri dit liéu dén cong 1.
Chuong trinh gian doan ndi tiép
#include <reg51.h> /* Include x51 header file */
void Ext_int_Init()
{ EA =1; /* Enable global interrupt */
ES=1; /*Enable serial interrupt */ }
void UART _Init()
{ TMOD = 0x20; /* Timer 1, 8-bit auto reload mode */
TH1 = 0xFD; /* Load value for 9600 baud rate */
SCON = 0x50; /* Mode 1, reception enable */
TR1=1; /* Start timer 1 */
void Serial_ISR() interrupt 4
{ P1 =SBUF; /* Give received data on port 1 */
Rl =0; /* Clear RI flag */}

void main()

{ P1 =0x00; /* Make P1 output */
Ext_int_Init(); /* Call Ext. interrupt initialize */
UART _Init();
while(1);

by
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Bai 5: To chirc ngat
GIOI THIEU BAI 5

Bai 5 la bai gisi thiéu vé t6 chtc ngit trong ho vi diéu khién 89C51. Hudng dan vé

tam quan tron cua to chirc ngat trong didu khién hé thong co dién tir va phuong thirc

truy xuat to chicc ngat. Trén co s& d6 ngudi hoc van dung vao cac bai tap cu thé dé

soan thao dugc mot chuong trinh diéu khién véi nhitng tng dung thuc tién.

R/
0‘0

MUC TIEU CUA BAI 5

- Trinh bay tac dung thuc té ctia mot hé théng duoc diéu khién bang tin hiéu

ngit theo ndi dung da hoc

- Thuyc hién t6 chic ngét va co ché thuc hién chuong trinh phuc vu ngét cua

89¢51 dung yéu cau ki thuat.

- Thuec hién t6 chtrc ngat dat yéu cau k¥ thuat
- Tich cuc, cha dong va sang tao trong hoc tap.
PHUONG PHAP GIANG DAY VA HQC TAP BAI 5

P61 Véi nguoi day: sir dung phirong phdp giang gidng day tich cyc (dién gidang,
Vén ddp, day hoc theo vin dé); yéu cau nguwoi hoc thuec hién cau héi thdo lugn
cua bai (c& nhan hogc nhom).

DPéi Véi nguoi hoc: chit dong doc gido trinh triéc buéi hoc; hodn thanh day di
cau hoi thao ludgn theo c& nhan hoac nhém va nép lai cho nguoi day ding thoi
gian quy dinh.

PIEU KIEN THUC HIEN BAI 5

Phong hoc chuyén mén héa/nha xwéng: hoc tai xuong thuc hanh vi diéu
khién — c6 trang bi cic may tinh cai sin phan mém mé phong.

Trang thiét bi mdy méc: May chiéu va cac mo hinh, thiét bi day hoc khéc

Hoc liéu, dung cu, nguyén vt li¢gu: Chuong trinh mo6 dun, gido trinh, tai li¢u
tham khdo, gido an, phim anh, va cac KIT thuc hanh vi diéu khién.

Cic diéu kién khdc: Khdng co

KIEM TRA VA PANH GIA BAI 5

Noi dung:

Kiém tra va ddanh gid tat ca néi dung vé kién thire, kj nang da néu trong muc
tiéu cua bai

Nang luc tw chu va trach nhiém: Trong qua trinh hoc tdp, nguoi hoc can:

+ Nghién civu bai truede khi dén 16p

+ Chudn bi ddy du tai liéu hoc tdp.
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+ Tham gia ddy di thoi lwong mén hoc.
+ Nghiém tuc trong qua trinh hoc tap.

- Phwong phap:

v’ Diém kiém tra thwong xuyén: Khdng co

v Kiém tra dinh ky thwe hanh: 1 diém kiém tra (hinh thirc — Thuc hanh)
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NQU DUNG BAI 5
5.1. T chirc ngit

Theo cac nha san xuat thi vi diéu khién 8051 c6 6 ngat dugc phan bd nhu sau:

- RESET: Khi chan RESET dugc kich hoat tir 8051, bo dém chuong trinh nhay vé dia
chi 0000H.

- 2 ngit danh cho cic b dinh thoi: 1 cho Timer0 va 1 cho Timerl. Dia chi trong Gmg
clia cac ngit nay 1a 000BH va 001BH.

- 2 ngit danh cho cac ngit phan cimg bén ngoai: chan 12 (P3.2) va 13 (P3.3) cua cong
P3 la cac ngit phan cting bén ngoai INTO va INT1 tuong tng. Dia chi twong tng cua
cac ngat ngoai nay 1a 0003H va 0013H.

- Truyén thong no1 tiép: c6 1 ngit chung cho ca nhan va truyén dir liéu ndi tiép. Dia
chi ctia ngit nay trong bang vector ngat 1a 0023H.

Cdc ngudn ngdt:

Ngit do Co Dia chi vector
Reset hé thong RST 0000H
Ngit ngoai 0 IEO 0003H
Bo dinh thoi 0 TFO 000BH
Ngit ngoai 1 IE1 0013H
B¢ dinh thoi 1 TF1 001BH
Port ndi tiép RI hoiic TI 0023H
B¢ dinh thoi 2 TF2 hoiic EXF2 002BH

Mot chuong trinh chinh khong c6 ngat thi chay lién tuc, con chuong trinh c6
ngat thi ci khi ndo diéu kién ngit duoc dam bao thi con tro s& nhay sang ham ngit
thuc hién xong ham ngit lai quay vé ding chd cii thuc hién tiép chuong trinh chinh.
Ngit dung cho muc dich da nhiém.

5.2. Xir Iy ngit.
5.2.1. Quy trinh khi thwc hién mét ngit

Khi kich hoat mot ngat bo vi diéu khién thyc hién cac bude sau:

- Vi diéu khién s& hoan thanh nét 1énh dang thyc hién va luu dia chi cta lénh ké
tiép vao ngan xép.

- N6 ciing luu tinh trang hién tai cta tat ca cic ngit.

- N6 nhay dén mot vi tri ¢ dinh trong by nh¢ duoc goi 1a bang vector ngét, noi
luu gitr dia chi ctia mot trinh phuc vu ngét.

- Bo vi diéu khién nhan dia chi ISR tir bang vector ngit va nhay téi d6. N6 bat
dau thuc hién trinh phuc vu ngit cho dén 1énh cudi cing ctia ISR va trd vé chuong
trinh chinh tir ngat.

5.2.2. Cdc budc cho phép va cdm ngiit

Khi bat lai nguén thi tat ca moi ngét déu bi cAm (bi che), c6 nghia 1a khong co
ngat nao duoc bo vi diéu khién dap Gmg trir khi chiing duoc kich hoat.

Céac ngit phai duoc kich hoat biang phan mém dé bo vi diéu khién dap tng
chung. C6 mét thanh ghi dugc goi 1a thanh ghi cho phép ngat IE (Interrupt Enable) — &
dia chi ASH chiu trach nhiém vé viéc cho phép va cAm cic ngit.
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Bang sau trinh bay chi tiét vé thanh ghi IE

Bit Ten Pia chi Chirc nang
7 |EA | AFh |Chophép/camhoatddng cua cathanh ghi

6 | - | AEh |Chuasudung

5 | - | ADh |Chua sutdung

4 ES ' ACh [Chophépngit cong truyén thong noi tiép
3 |[ET1| ABh [Cho phep ngat Timer 1

()

EX1 AAh |Chophépngitngoai 1
ET0 ASh |Cho phépngat Timer 0
EX0 AS8h [Cho phépngitngoai0

OO

Dé cho phép mot ngit ta phai thuc hién cac bude sau:
- Néu EA = 0 thi khong c6 ngit nao duoc dap ing cho du bit twong tng clia nd
trong IE c6 gié tri cao. Bit D7 - EA cua thanh ghi IE phai dugc bat 1én cao dé cho phép
cac bit con lai cia thanh ghi hoat dong duoc.
- Néu EA = 1 thi tit ca moi ngat déu dugc phép va s& dugc dap tmg néu cac bit
twong ung cua chung trong IE cé muc cao.
Vidu 1: Hay lap trinh cho 8051:
a) cho phép ngat ndi tiép, ngit Timer0 va ngét phan cimg ngoai 1 (EX1)
b) cdm ngat Timer0
¢) sau d6 trinh bay cach cAm tat ca moi ngit chi bang mot 1énh duy nhét.
Loi giai:
a) Mov IE, #96h;  //1001 0110: 1énh nay twong duong véi 4 1énh phia dudi
Hoac
SetB EA;  //Cho phép st dung ngit
SetB ES; //Cho phép ngit cong ndi tiép
SetB ETO; //Cho phép ngit timer0
SetB EX1;  //Cho phép ngat ngoai 1

b) Mov ETO,#00h; //Cam ngat timer(

c) Mov EA #00h; //CAm tat ca cac ngat

5.3. Thiét ké chwong trinh dung ngit

Trong cac chuong trudc ta da biét cach sir dung cac b dinh thoi Timer0 va
Timer] bang phuong phap thim do. Trong phan nay ta s& sir dung cic ngat dé 1ap trinh
cho cac bd dinh thoi caa 8051.
5.3.1 Co quay vé 0 ciia b dinh thoi va ngit

Chung ta da biét réng cO bd dinh thoi TF dugc bat 1én cao khi bo dinh thoi dat
gia tri cuc dai va quay vé 0 (Roll - over). Trong c&c phan trudc, chung ta ciing chi ra
cach kiém tra cd TF bang mot vong lap. Trong khi tham do c& TF thi ta phai doi cho
dén khi cd TF dugc bat 1én. Van dé véi phuong phap nay 1a bo vi diéu khién bi troi
budc trong khi cho co TF dugc bat va khong thé 1am duoc bat ky viéc gi khac.
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St dung cac ngat s& giai quyét duoc van dé nay va tranh duoc su tréi bude bo vi
diéu khién. Néu bo ngit dinh thoi trong thanh ghi IE duoc phép thi mdi khi né quay
tré vé& 0 bo vi diéu khién s& bi ngit, bat chdp no dang thuc hién viéc gi va nhay t6i
bang vector ngit dé phuc vu ISR. Bing cach nay thi bd vi diéu khién c6 thé 1am nhimng
cong viéc khac cho dén khi n6 duoc thong bao réng b dinh tho1 da quay vé 0. Xem
hinh 3 va vi du 1.

TFO Timer 0 Interruptor TF1 Timer 1 Interruptor
Jumps to Jumps to

5.3.2. Cdc buwdc ldp trinh ngit dinh thoi

Dé hiéu trinh tu 1ap trinh ngét dinh thoi, ta xem cac vi du sau:

Vi dy 1: Hay viét chuong trinh nhan lién tuc dir liéu 8 Bit & cong PO va gui nd
dén cong P1 trong khi né cung luc tao ra mot song vudng chu ky 200ms trén chan
P2.1.

Hay sir dung bd Timer0 dé tao ra song vudng, tan sd cia 8051 1a XTAL =
11.0592MHz.

Loi giai:

Buoc 1: tim gia tri can nap cho thanh ghi timer va xac dinh ché @6 hoat dong
cua timer

Theo yéu cau Chu ky 200ms, vdy nira chu ky 1a 100ms. Ta co:
100ms/1,085ms=92. (Pdi v6i mach hoat dong véi tan s thach anh 11.0592 Mhz) Suy
ra gia tri can nap cho timer0 la: -92 <=> A4H. Ta st dung timer0 ché d6 2, 8 bit tu nap
lai.

Chuong trinh viét bang Assembly

Org 0000h Ljmp Main;  Nhay dén chuong trinh chinh, tranh ding khong
gian bd

nhé ; ctia ngit

Org 000Bh ; Bang vecto ngit cta timer0

CplP2.1,; Dao muc cho chan P2.1

Reti ; Két thiic chwong trinh con, vé chuong trinh chinh
Org 0030h Main:

Mov TMOD #02h ; Chon timer 0, ché d6 2 — tu nap lai

Mov THO,#-92 ; Nap gia tri cho thanh ghi THO

Mov TLO,#-92 ; Nap gia tri ban dau cho thanh ghi TLO

Mov PO#0FFh ; Thiét 1ap chan PO lam cong vao

Mov IE,#82h ; IE = 1000.0010 — cho phép ngit toan cuc va timer 0

SetB TRO ; Khoi dong timer 0 Back:

Mov A,PO ; Lay gia tri cong vao PO

Mov P1,A ; Xuat gia tri ra lai céng 1

Sjmp Back ; Lap lai qua trinh

End ; Khong can xo6a cd TF0, 8051 tu dong x0oa.

Luu y: Céc xung duogc tao ra ¢ cac vi du trén khong that sy chinh xéc, vi chua
tinh dén hao phi ciia cac 1énh. Hay dé y nhiing diém duéi ddy ciia chuong trinh trong
vidu 1:
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1. Trinh Gng dung khong dugc st dung ving khong gian bd nhd cia ngit, do do ¢o
1énh Lymp Main

2. Trinh phuc ngit c6 khéng gian bd nhé nho

3. Pé cho phép ngit chung ta phai thuc hién 1énh cho phép ngit bo Timer0 véi 1énh
Mov IE, #82h; trong chuong trinh chinh main.

4. Trong khi dit liéu & cong PO dugc nhan vao va chuyén lién tuc sang cong P1 thi mdi
khi bo Timer0 trd vé 0, co TFO duoc bat 1én va bo vi dicu khién thoat ra khoi vong lap
BACK va nhay dén dia chi 000BH dé thyc hién trinh phuc vu ISR ctia b Timer0.

5. Trong trinh phuc vu ngit ISR cua TimerO ta thiy ring khong can dén 1énh x06a co
TFO cua timer0 trude 1énh RETL Ly do nay la vi 8051 da tu xoa c& TFO ngay khi nhay
dén ISR.

5.4. Luyén tap
Bai tap 1: Ngit theo mirc

Gia st chan INT1 duoc nbi dén cong tic binh thudng & mirc cao. Mdi khi nd an
xudng thap phai bat mot dén LED & chan P1.3 (binh thuong Led tat), khi né duoc bat
1én n6 phai sang vai gidy. Chimg ndo cong tic duoc giit ¢ trang thai thap dén LED
phai sang lién tuc
Bai tip 2: Ngit theo swon

Ngat theo suon 1a ngit s& xay ra khi c6 mot sudn am xuat hién trén cac chan
ngat cua vi diéu khién. Piéu nay lam cho ngit theo sudn khic phuc duoc nhuoc diém
clia ngit theo mirc nhu ta da thay ¢ trén.

Pé kich hoat ché do ngat theo sudn thi ching ta phai viét chuong trinh cai dt
cho céc bit cua thanh ghi TCON:
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R/
0’0

Bai 6: Phan mém mo phong — Lap trinh tong hop
GIOI THIEU BAI 6

Bai 6 1a bai hudng dan sir dung phan mém mé phong cac mach di duoc lap trinh

truéc khi giao tiép vai vi didu khién, tir d6 c¢6 phuong an xir ly 13i trong qua trinh thyc

hién mach diéu khién. Trén co s& d6 ngudi hoc van dung vao cac bai tap cu thé dé

soan thao dugc mot chuong trinh diéu khién véi nhitng tng dung thuc tién.

R/
0’0

hoc.

MUC TIEU CUA BAI 6

- Trinh bay duoc cdu tric chung cua chuong trinh hop ngit theo nodi dung da

- Thyc hién viét chuong trinh t6 chirc 16n bang cach phan chia thanh cac mé

dun chuong trinh dung qui trinh k¥ thuat.

- Viét duoc chuong trinh diéu khién theo yéu cau
- Dung Protues md phong duoc hoat dong ctiia mach vi diéu khién chay ding

theo yéu cau.

7
0'0

L)

v

- Tich cuc, cha dong va sang tao trong hoc tap.
PHUONG PHAP GIANG DAY VA HQC TAP BAI 6

Péi Véi ngueoi day: sir dung phwong phdp giang giang day tich cuc (dién giang,
Vén ddp, day hoc theo vdn dé); yéu cdau nguwoi hoc thuec hién cau héi thdo lugn
cua bai (ca nhan hogc nhom).

Poi Véi ngueoi hoc: chi déng doc gido trinh triedc budi hoc,; hodan thanh day di
cau hoi thao ludgn theo c& nhan hogac nhém va nép lai cho nguoi day ding thoi
gian quy dinh.

PIEU KIEN THUC HIEN BAI 6

Phong hoc chuyén mén hoa/nha xwong: hoc tai xudng thuc hanh vi diéu
khién — c6 trang bi cic may tinh cai sin phan mém mé phong.

Trang thiét bi mdy méc: May chiéu va cac md hinh, thiét bi day hoc khac

Hoc liéu, dung cu, nguyén vt li¢gu: Chuong trinh mo6 dun, gido trinh, tai li¢u
tham khao, giao an, phim anh, va cac KIT thyc hanh vi diéu khién.

Cdc diéu kign khdc: Khong co

KIEM TRA VA PANH GIA BAI 6

Noi dung:

Kiém tra va ddanh gid tat ca néi dung vé kién thire, kj nang da néu trong muc
tiéu cua bai

Nang lyc tu chu va trach nhiém: Trong qua trinh hoc tdp, nguoi hoc can:
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+ Nghién civu bai truede khi dén 16p
+ Chudn bi déiy du tai liéu hoc tap.
+ Tham gia ddy di thoi lwong mén hoc.
+ Nghiém tuc trong qua trinh hoc tap.
- Phwong phap:

v' Diém kiém tra thwong xuyén: 1 diém kiém tra (hinh thirc — tw ludn)

v Kiém tra dinh ky thwe hanh: 1 diém kiém tra (hinh thirc — Thuc hanh)
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NQU DUNG BAI 6

6.1 Phin mém mé phéng Proteus
6.1.1. Gidi thiéu phdan mém Proteus

Proteus 1a phan mém md phong vt 1y cac mach dién tir, hay goi 1a gia 1ap linh kién
trén may tinh, gitp chiing ta c6 thé d& dang thao tac va xir 1y truc tiép ma khong can
phai ndi day hodc can cac dung cu chuyén dung dé thyc hanh. Phin mém gom 2
chuong trinh chinh:

« ISIS cho phép v& so d6 nguyén Iy va md phong mach
« ARES dung dé v& mach in.

6.1.2. Huwdng din sir dung Proteus dé vé so dé nguyén Iy (Schematic)
Budce 1: Khéi dong chwong trinh Proteus Professional

Chay chwong trinh Proteus Professional bang cach nhip vao biéu twong ISIS
Professional  trén  desktop  hoac chon Windows >> Programs >> Proteus
Professional >> ISIS Professional.

Sau khi phdn mém khoi dong xong thi ban s& thdy phan giao dién ciia né nhu sau:

JEHB AZOWERN~-R O

) Home Page X

PROTEUS DESIGN SUITE 8.7

Getting Started

Proteus Design Suite Professional
© Solware s up to dte Last checked 1dwys ago [anuxl Update Chack

© Lsocanier Bactroncs 15692053
Ralense 8.7 573 (Pukd 3556 1) with Advanced Smatation

New in Version 8.7
| ® Wb Mansse [
| ® Lengh Muichins tipsmeds | <

New In Versions 8.2 to 8.6
Layer Stackup

Gatber X2 Fibe Foenat Outpst | *
Carved Track Routing

Budc 2: M6 chwong trinh ISIS Professional
Nhép vao biéu tuong Schematic Capture trén thanh cong cu cua giao dién Proteus dé
m¢& chuong trinh con ISIS Professional.

DEES qElpednn-2 0

Nhép vao day

PROTEUS DESI&GN SUITE 8.7

Getting Started

¢ Schematic Capture
© PCB Layout
Simulation

© Miaratinn Giside

Open Project | New Project New Flowchart Open Sample

Recent Projects
G \PHUOC\Mo Phong.pdsprj
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Sau khi chuong trinh ISIS dugc mé ra, mot vung lam viéc véi cac nuat giao dién
dé thiét ké mach s& xuét hién nhu hinh bén duéi. Cac ban luu y trén vung lam vi¢c cua
ISIS ¢6 mot khung vudng mau xanh, khi v& mach thi ban phai dam bao toan bd phén
mach ban v& phai nim trong khung vuéng nay.

1IGHD ALONHRD D=0 O fwedon « @AF ¢ pREARA Yo L 3T - & AR YR AR
QtermPage X § Schomame: Capture X

f

b3 ci Trang

s O ¥

¢ 0 ! xem trudc| ||
linh kién

el

t [ pewces ||

TR T

Trang
hién thi
ciclinh || :
kignsu || Trang hién thi toan bd
dyng phan mach dude vé

b bt =X 1 RN N |

P P Il B | Onw Fost shest |
Buwéc 3: Lay tit ca cac linh kién sir dung tir thw vién ciia Proteus
bé chon mo linh kién cua Proteus, dau tién ban nhép vao nut Component Mode.

® UNTITLED - Proteus 8 Professional - Schematic Capture
File Edit View Tool Design Graph Debug Library Template System Help

DEED ARG E@EFHBE o B[ @ [Bwedesn v| @]

{4 Home Page X ~ I Schematic Capture X ‘

[P} DEVICES

Tiép theo ban nhip vao chit P dé mé thu vién.

@ UNTITLED - Proteus 8 Professional - Schematic Capture
File Edit View Tool Design Graph Debug Library Template System Help

DEEHN QA GERABE o B | @  BaseDesin v

{3 Home Page X ~ 3% Schematic Capture X ‘

m. c.t
0
r
B -
:fr * lE] DEVICES
i
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Khi thu vién dugc mé ra, mot cira s6 s€ xuat hién nhu sau:

Resuks (o Fler) Scremae P

Potheng selecied for preview|

selectaC

Marudnctirer

Cancel

Trong do:

Keywords: tim kiém linh kién

Category va Sub-category: chira cac thu vién linh kién trong chuong trinh Proteus
Results: hién thi cac linh kién khi dugc chon trong thu vién

Schematic Review: hién thi hinh dang cua linh kién

PCB Preview: hién thi so d6 chan PCB cua linh kién

Trong ctra s6 chon linh kién nay ban gd tén linh kién can tim vao 6 Keywords. Vi du,
ban tim IC 555, hiy g& 555 vao 6 Keywords thi IC 555 va tit ca cac linh kién lién
quan dén 555 s& xuat hién tu dong & phan Results. Ban double click vao IC nay dé
chon né. Nhiing linh kién da dugc chon s€ xuét hién & trong 0 Devices.

Ban thuc hién tuong tu va léy thém céc linh kién: dién trd, tu hoa, tu thuong, led don,
ngudn pin.

Sau khi da léy dﬁy du cac linh kién tur thu vién, ban nhép vao nat OK dé déng cua $0
thu vién tré vé man hinh thiét ké.

Luu y: Céc linh kién dugc chon phai c6 so dd chan PCB con néu khong ban phai tao
so d0 chan linh kién khi chuyén sang phan thiét ké mach in.

Budéc 4: Pua linh kién ra ngoai man hinh thiét ké

Nhép chudt vao linh kién can 13y trong 6 Devices, sau d6 di chuyén con tré ra ngoai

man hinh thiét ké noi can dit linh kién va click chudt thi linh kién s& dugc dit tai d6.

Ban di chuyén hét linh kién ra ngoai man hinh thiét ké nhu hinh sau:
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R1

1k
o0
“gr g o=
>
oc |-
Ls R2 i i i
10k T
i 9V
= LED "
2 = 6
=4 TR & TH = 1

S
—]

220

:(?011F $%F

Di chuyén linh kién
Dé di chuyén linh kién ttr vi tri nay dén vi tri khéc, ban thao tac nhu sau:

Nhép va gilt trai chudt vao linh kién can di chuyén, sau d6 ré chudt dén vi tri méi va
tha chudt ra. Ban cling co thé dung 1énh Block Move trén thanh cong cu di chuyén linh
kién.

% b 3 RRF [ BABES

Xoay linh kién

bé xoay céc linh kién ban thao tdc nhu sau:

Pit con tro 1én linh kién can xoay sau do bam phai chudt, ban chon cac 1énh xoay
(rotate) theo chiéu kim déng ho, nguoc chiéu kim déng ho, xoay 180°. Ban cé thé 14t
(mirror) linh kién theo chiéu ngang hay chiéu doc ciing tir cira so tit nay. Ban ciing co
thé dung cong cu Block Rotate trén thanh cong cu dé xoay linh kién.

+

Drag Object
Edit Froperties Ctrl+E
Deletz Object

Rotate Clockwise Num--
Rotate Anti-Clockwise Num-+
Rotate 180 degrees
X-Mirror Ctrl+M
Y-Mirror

Cut To Clipboard
Copy To Clipboard

P& *3120Q X
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Xoa linh kién
Ban dé con tro 1én linh kién cin x6a roi bAm phai chudt sau d6 ban chon 1€nh Delete

Object tir shortcut menu. Ban ciing c6 thé dung phim Delete dé x6a linh kién hoic
dung cong cu Block Delete trén thanh cong cu dé x6a linh kién.

+  Drag Object

Edit Froperties Ctrl+E
X llDeIete Object |
C' Rotate Clockwise Num--
0 Rotate Anti-Clockwise Num-+
%> Rotate 180 degrees
| X-Mirror Ctrl+M
t Y-Mirror

Budéc 5: Thay ddi thong sé ki thuit cia linh kién

Pé v& mach mdt cach nhanh chong chiing ta khong nhat thiét phai 14y linh kién c6 céac
thong sd chinh xé4c, nhat 13 trong mach c6 nhiéu linh kién giéng nhau nhung khéc
thong sd k¥ thuat. Néu 1ay tung linh kién dung v6i cac thong sb yéu cau thi s& mat rat
nhiéu thoi gian va doi khi trong thu vién khong c6 linh kién v6i thong sé minh can
tim. Vi vdy, ta can phai thay d6i cac thong sd k¥ thuat cho linh kién.

Vi du: Sau khi dat dién tro ra ngoai man hinh thiét ké, ban double click vao linh kién
nay, mot cira s6 s& hién ra ban tién hanh thay dbi tén va gia tri cua dién tré vao 2 6 Part
Reference va Resistance twong tmg. Cudi cung ban nhdp chon OK dé hoan tit viéc
chinh stra.

[ o "
4 -
Part Reference: lR1 Tén linh kién ‘ Hidden: [] 0K
Resistance: IW( Gia tri linh kién l Hidden: [ ] Help
Element: MNew
Cancel

Model Type: ANALOG v | | Hide All ) £

PCB Package: RES40 v | Hidem  ~

Other Properties:

[] Exclude from Simulation [] Attach hierarchy module

[] Exclude from PCB Layout Hide common pins

Exclude from Cumrent Variant [C] Edit all properties as text
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Buéc 6: Bo tri, sap xép lai linh kién cho hop ly

Ban dung cac 1énh di chuyén linh kién, 14t linh kién,...nhu da trinh bay & trén dé bd tri,
sap xép lai cac linh kién trong mach sao cho that hop 1y trudc khi tién hanh bude tiép
theo. Muc dich cua viéc lam nay la lam cho so dd mach duoc 15 rang khi qua trinh
thiét ké mach duoc hoan tt.

Budc 7: Noi day

Sau khi ldy va sip xép céc linh kién theo mong mudn, ban tién hanh ndi cac chan linh
kién cho mach. Ban tién hanh nhu sau:

Dit con tro trén chan linh kién can ndi ddy cho dén khi 6 vuéng mau d6 xuat hién sau
d6 ban click chudt vao chan linh kién va ché do ndi day duoc bat dau. Ban ré chudt
dén chan linh kién can ndi khac va click chudt mot lan nira dé két thuc qué trinh ndi
day. Ban thao tac tuong tu nhu vay cho dén khi hoan thanh so ¢4 mach.

Pé xo6a duong ndi day sai, ban nhap phai chudt trén dudng diy ndi va chon Delete
Wire hoic double click phai trén duong day ndi.

Buéc 8: Kiém tra so' 40 mach nguyén ly

Kiém tra so d6 mach sau khi hoan thanh xong mach thiét ké 13 rat quan trong, n6 giap
ban tim dugc nhirng 16i ma trong qua trinh thiét ké ban chua phat hién ra duogc.

Dé kiém tra 13i ta thao tac nhu sau:
Trén thanh cong cuy, ban chon Tool >> Electrical Rule Check
Néu c6 thong 15i ban tim cach khiac phuc cho dén khi khong con 18i va nhan duoc

dong thong bao (No ERC errors found) nhu hinh dudi day nhé.

Files (x86)\Labcenter Electronics\Proteus 3 Professional\BIN\UNTITLED.pdspziy'.

Clipboard Save As Close

Sau khi kiém tra va hiéu chinh so dd mach nhu mong mudn ban nh¢ luu lai. Mach dao
dong da hai phi 6n dung IC 555 dugc vé bang chuong trinh ISIS cta Proteus nhu sau:
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T 10uF
L
6.2. Thiét ké mach diéu khién
6.2.1. Giao tiép diéu khién led 7 doan
al So do mach dién:
5vDC
Q .
A o La S
L 21 o
) 2 22 729 g s
c e 7 10K
b A 5 1p2a _ a1
27 P2.5 EA/VP . C3
A P2.6
E 9 10uF/25V
ol AA RESET
G Rl g ?(;LK
T S
18 f .,
J —L: c1 19 |
T 33p 20 \)jlss

C6 hai loai led 7 doan: Andt chung va Catdt chung. Hinh duéi 1a so dd chan cua hai

loai led.
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(m] (m]

411 411
D11 If g v+p | D10 If g V-k |

A A
F B F B

G G
o C E C

D ODOT D ODO

LED CATDT Chung LED CATDT Chung

R R

Céu tao nhu sau: Chi 1a 8 con led dau chung 1 dau: Andt hodc Catdt.

D13A
Anot chung D12A
Catot chung

b/ Nguyén li hoat dong:

Khi diu ngudn vao mach tit ca cac chan cta cac cong IO cua VDK 1a 5V (Néu
cong 0 khong lap dién trg treo thi s& 1a 0V). Nhin so do mach khong cé chénh léch
dién ap nén khong c6 dén nao sang. Mudn sang thanh nao chi viéc dua ra dién ap OV &
chan vi diéu khién ndi véi thanh do.

Thanh hién Thanh tt Gia tri (P2)
Pé hién thi sb 1: B,C cac thanh con lai 1111 1001
Pé hién thi sb 2: A,B,D,E,G céc thanh con lai 1010 0100

Pé hién thi s6 8:  Tat ca cac thanh  khong thanh nao 1000 0000

gfe dcbha
Bit tha 8 P2.7 khong dung.
Ngoai ra led 7 thanh con c6 thé hién thi 1 sd chit
Dé hién thi chit B: Gibéng s6 8
Hién thi chit A: A,B,C,EF,G D 1000 1000

¢/ Sogn thdo chwong trinh:
Vi du:
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Ham hién thi s6 1:
void sol(void)
{ tat();
P2=0xF5;}

Mo phong cho hién thi cong P2 1én. Dé diu lwa chon & cac dén tit (1) , bo dau lya
chon & cac dén can bat (0). R&i doc gia tri hexa.

d/ Nap chwong trinh:
6.2.2. Doc ban phim:

Poc ma tran phim.
Nhiém vu:

Quét ban phim 16 phim bam (4x4), xem phim nao dugc bam, cac phim duoc
danh s6 tir 0 dén 15 roi hién thi gié tri ra led 7 thanh.

a/ So do mach dién:

by
R R R RS
1068 R R R
50¢
0 5
[ |
) v 3 PHIM 1 PHIM2 PHIM3 PHIM 4
B L af 0
| ’” AAA 2 2 9 Lm 1/ 2 /2 1/ 2 1/ 2
NRY u| P2 g 106 3 J J J fl
¢ «N—wfh 3 = HAN
SR Ee _laf T ey G we
- V‘” pil gg EAVP [ PHINS PHIM PHINT PHING 2
£
Vi Reser |2 1Y VS NV ER I 'V Y R V)
- A
) v i 2
s 1
e PHIMY PHIN 10 PHIN 1L PHIN 12 HANG w
N O
LED 7 THANH Hirmm il I v | e | we | ue |,
i F— 2 2
Q TR
T E: 5 5 P32 PHIM13 PHIM 14 PHIMIS PHIM16 HANG
sl T 733
‘ 2 ] i 1/ /2 1/ 2 1,/ N
T ol P36 ]
B 0k )
J75051 -
J7 BaNG £ |
R
cor 1
COT 2
CoT 3
cor 4

b/ Nguyén li quét phim:

- C6 2 céach quét phim theo cot va theo hang, ta chon cach quét theo hang, quét
theo cot ¢6 thé lam tuong tu.

- Buéc 1: Ta dua chan P3.0 ndi véi Hang 1 xuéng 0V. Kiém tra gia tri logic ciia
céc chan P3.4,P3.5,P3.6,P3.7. Néu phim 1 dugc bam thi Cot 1 P3.4 s& ¢ gia trj bang
0. Néu phim 2 dugc bam thi Cot 2 P3.5 s& ¢o gid tri bang 0. Néu phim 3 dugc bam thi
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Cot 3 P3.6 s& c6 gia tri bang 0. Néu phim 4 duoc bam thi Cot 4 P3.7 s& c6 gia tri
bang 0. Ta cin ctr vao d6 dé xac dinh xem phim nao duoc bam.

- Budc 2: Pua chan P3.1 ndi voi Hang 2 xudng 0V. Kiém tra gia tri logic cta
cac chan P3.4,P3.5,P3.6,P3.7. Néu phim 5 duoc bam thi Cot 1 P3.4 s& ¢ gia tri bang
0. Néu phim 6 dugc bam thi Cot 2 P3.5 s& c¢6 gia tri bang 0. Néu phim 7 duoc bam thi
Cot 3_ P3.6 s& c6 gia tri bang 0. Néu phim 8 duoc bam thi Cot 4 P3.7 s& ¢6 gi tri
bang 0. Ta cin ctr vao d6 dé xac dinh xem phim nao duoc bam.

- Budc 3: Pua chan P3.2 ndi voi Hang 3 xudng 0V. Kiém tra gia tri logic cta
céc chan P3.4,P3.5,P3.6,P3.7. Néu phim 9 dugc bam thi Cot 1 P3.4 s& c6 gia tri bang
0. Néu phim 10 duoc bam thi Cot 2 P3.5 s& ¢6 gia trj bang 0. Néu phim 11 dugc bAm
thi Cot 3_ P3.6 s& c6 gia tri bang 0. Néu phim 12 dwoc bim thi Cot 4 P3.7 s& c6 gia
tri bﬁng 0. Ta cin ctr vao d6 dé xac dinh xem phim nao duogc bam.

- Bu6c 4: Ta dua chan P3.3 néi voi Hang 1 xudng 0V. Kiém tra gia trj logic cua
céc chan P3.4,P3.5,P3.6,P3.7. Néu phim 13 dugc bam thi Cot 1 P3.4 s& co gid tri
bang 0. Néu phim 14 duoc bam thi Cot 2 P3.5 s& c6 gia tri bang 0. Néu phim 15 duoc
bam thi Cot 3_ P3.6 s& c6 gid tri bang 0. Néu phim 16 dugc bim thi Cot 4 P3.7 s& ¢o
gi4 tri bang 0. Ta can ¢ vao d6 dé xac dinh xem phim nao duoc bam.

Dung cau lénh if dé kiém tra.
c/ Sogn thdo chwong trinh:

- Tao 1 project méi, copy phan hién thi cac s6 0...9 cac chit A...Y cua bai triroc. Roi
bd sung cac ham sau. Ham hién thi phim an.

void phim_duoc_an(unsigned char phim)
{
switch(phim)// Tuy vao so lan

{case 0: { s00(); break; }// Neu so lan =0 hien so 0 thoat khoi switch
case 1: { so1(); break; }// Neu so lan =1 hien so 1 thoat khoi switch
case 2: { s02(); break; }/ ....
case 3: { s03(); break; }
case 4: { so4(); break; }
case 5: { so5(); break; }
case 6: { so6(); break; }
case 7: { so7(); break; }
case 8: { s08(); break; }
case 9: { s09(); break; }// Neu so lan =9 hien so 9 thoat khoi switch

3
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Ham quet phim:
/*Khai bao 1 mang 4 phan tu nhu sau: quetphim[4]={P0=0xFE,0xFD,0xFB,0xF7}

De dua 0 ra lan luot cac hang phim, khi do neu nut nao duoc an thi chan vi dieu khien
se xuong 0.Chu y fai kiem tra phim khoang 100 lan.*/

unsigned char quetphim[4]={OxFE,0xFD,0xFB,0xF7};
// Dinh nghia so lan quet phim
#define solanquetphim 100 // Cac ban co the thay doi gia tri nay cho phu hop
unsigned char quetbanphim(void)
{
unsigned char giatribanphim;// Bien de luu gia tri phim an tu 0 den 15 ma hoa 16 phim
unsigned char x,y;
//Quet 4 hang phim
for(x=0; x<4;x++)
{
P3=quetphim[x];// Dua lan luot cac hang xuong 0
for(y=0;y<solanquetphim;y++)// Kiem tra solanquetphim lan
{if(P3_4==0) giatribanphim=0+4*x;// Gia tri phim tuong ung
iIf(P3_5==0) giatribanphim=1+4*x;// Tuy thuoc vao hang x
if(P3_6==0) giatribanphim=2+4*x;// La may ma gia tri cua
iIf(P3_7==0) giatribanphim=3+4*x;// gia tri ban phim tuong ung.
Fool
return(giatribanphim);
b
Ham Main.

void main(void)

{

unsigned char i;
while(1)
{

i=quetbanphim();
phim_duoc_an(i);

i
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Thém cau 1énh #define vao ddu chuong trinh:

giang ¥DK}Matranphim_Led7tha

¥ Matranphim - p¥ision2 - [

=81 x]

@Eils Edit Yiew Project Debug Flash Peripherals Tools SWCS Window Help

=181

AEEE| 2B ee| & T 76 Yo B Cé & aBE o e E

void delay(long time)

{
forin=0; n<time; )
{
}

}

void tat(wvoid)

" B Fites |@l [EEN thjnhF

@&llﬂé|%$ﬁhargel1 =l
Project Workspace - x| | ginclude <AT89XS2.H> —
-84 Target1 #f Dinh nghia so lan quet phlml
BI-£3 Saurce Group 1 #define solanquetphim 100 ¢/ Cac ban co the thay dol gia tri nay cho phua hop
B- atranphim. C it Tharhi = P20
shi = :
tE9:52.h 4
B sbit ThamhB = P2l;
sbit ThanhC = P2*2;
sbit ThanhD = P2*3;
sbit ThanhE = P2*d;
sbit ThanhF = PZ*5;
sbit ThanhG = PZ*8;
long n;

*|Build target 'Target 1'
eompiling Matranphim.o. ..
link

1 LED NI,
SEGMENT: ?PR?_DELAY YMATRANPHIM

=xx WARNING L16: UNCALLED SEGMENT, IGNORED FOR OVERLAY PROCESS
SEGMENT: ?PR?S00?MATRANPHIM

*x% WARMING L16: UWCALLED SEGMENT, IGNORED FOR OVERLAY PROCESS

Lor”

Cutput Windew

AT [ ¥\ Buitd { Command J, Find in Files | KN

[ lLizeiat

i start J A8 wEO= J &) Yahoo! Messenger with ... | 8] Baisphanzquimal - Micro .. I [ Matranphim - pyision...

Viét ham phim duoc an:

i‘ﬂ';_Matranphin1 - p¥ision2 - [C:\Bai giang ¥YDKMatranphim_Led7thanh\Matranphin

[ T R
« Yo e W §i f6 242 0m

== x|

EE\I& Edit View Project Debug Flash Peripherals Tools SYCS  Window Help

=15

=2 = - RN el A | “léh e S @ [BE el

& | % & [Tagetn |
Praoject Wiorkspace - x|
= ﬁ Target 1 void chu¥(void)

Ea Source Group 1
= [#] Matranphim.C

atsgxsz.h

A/Hien thi phinm duoc an la phim may
woid phin_duoc_an{unsigmed char phim)
I3
switchiphim)// Tuy wao so lan
{

case 0: { 300(); break; }// Neu so lan =0 hien so 0 thoat khoi switch
caze 1: { s0l(); break; }// Neu =20 lan =1 hien so 1 thoat khoi switch
case 2: { 802(); break; }// ....

case 3: { 303(); break; }

caze 4: { s04(); break; }

case 5: { s05(); break: }

case 6: { s06(); break: }

case 7: { s07{); break; }

case &: { s08(); break; }

case 9: { s09(); break; }// Neu so lan =9 hien so 9 thoat khoi switch

" ] Files |ﬁ| Qe I JL}Ll

o

*||%xx WARNING L16: UNCALLED SEGMENT, IGHORED FOR OVERLAY PROCESS
SEGMENT: YPR?CHUU?MATRANPHIM

*%% WARNING L16: UNCALLED SEGMENT, IGNORED FOR OVERLAY PROCESS
SEGMENT: ?PR?CHLUY ?MATRANPHIM

Program Size: data=21.0 xdata=0 code=365

creating hex file from "Matranphim"...

"Matranphim" - 0 Error(s), 17 Warningis).

Cutput Window

L U] Baild /4 Command A Find in Files 1]

=

Ib/ZI

|L:344 Ci38

[ o T [ R

t‘startl J é @ W @ @ Q J ) Yahoo! Messenger with | Iﬂ_]EalEphanZgulmall-Mlcr... | @ Bai_DOCPHIM - Micros. ., | Matranphim - p¥isio...

[« Wok® R4 zs3am
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Viét ham quét ban phim va ham main.

l‘ﬂ}Matranphim - i¥ision2 - [C:'Bai giang ¥DK'Matranphim_Led7thanhiMatranphim.C*] =18 %
“ Fle Edt View Froject Debug Flash Perpherals Tooks SVC5 Window Help =8|
2eda bR ac s240 kM b &laEREcerm
@ : ‘% A‘ﬁlTatgeH j
Praject Warkspace * x| | /*¥hai bao | nang 4 phan tw mhw saws quetphin[4]={P0=0xFE, 0xFD,0xFB, 0xF7iDe dua 0 ra lan luot cac hang phint/ j
4 Target 1 unzimed char quetphinf4]={0xFE, 0xFD, 0xFR, 0xF7};
ES Source Graug 1 unzigned char quetbanphin(void]// Haw tra lai gis tri

- 2] Maranghin.C b N , o .
S5 unsimed char giatribanphing// Bien de lau gis tri phiw an tu 0 den 15 wa hoa 16 phin

unsimed chat x,v;
/et 4 hang phin
forix=0; x<d;xH)
{
P3=muetphin[x]:// Dua lan luot cac hang xuong 0
for (y=0;y<golanquetphingyH) // Flen tra solanquetphin lan
{
if(P3_4==0) giatribanphin=0+4%x;// Gia tri phin tuong wg
1£(P3_5==0) giatribanphin=1+d";// Tuy thuoc vao heng x
if(P3 6==0) glatribanphin=2+d%x;// L nay na gia tri cua
if(P3 7==0) giatribanphin=3+4%x;// gia tri ban phin tuomg wng.
}
}
teturn giatribanphing ;// Tra lai gia trl ban phin
}
void wain{void)
|
unsimed char 1;
while(l)
{
i=quethanphin();
phin_duoc_anjij;

}

| ) Files |§$.. (8. | JJHJ

»

w2+ WARNING L16: UNCALLED SEGMENT, IGNORED FOR OVERLAY PROCESS
SEGMENT: 7PR?CHUUZMETRANFHIM

w2+ WARNING L16: UNCALLED SEGMENT, IGNORED FOR OVERLAY PROCESS
SEGMENT: 7PR?CHUY 2METRANFHIM

Program Size: data=21.0 zdata=0 code=865

creating hex file from "Matranphin'...

"Matranphin" - 0 Errer(s), 17 Warning(s).

L num Build }, Command # Findin Fles “‘|

| Caatpat wind cae

E

| Laacas

[ b [T R

tﬁstartl J a @ W @ @ @ J @ fahoo! Messenge with | IﬂjBai6phan2guimai|-Micr... | @Baiﬁ_DOCPHIM-Micros... || Matranphim - i¥isio..

6.2.3. Piéu khién LCD 16x2

Vool R4 25t

Nhiém vu: Diéu khién hién thi LCD 16x2 dong chir “www.EmbestDKS.com”

chay trén man hinh LCD.

C6 16 chan nhu sau:

Chéan Ky hiéu 1/0 Mo ta
1 Vss - Pt
2 Vce - Duong ngudn 5v
3 VEe - Cép ngudn diéu khién phan
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4 RS I RS = 0 chon thanh ghi Iénh. RS = 1 chon
thanh dir liéu

5 R/W I R/W =1 doc dit liéu. R/W = 0 ghi

6 E 1/0 Cho phép

7 DBO 1/0 Cac bit dir liéu

8 DB1 1/0 Cac bit dir liéu

9 DB2 1/10 Cac bit dir li¢u

10 DB3 1/0 Cac bit dir liéu

11 DB4 1/0 Cac bit dir liéu

12 DB5 1/10 Cac bit dir li¢u

13 DB6 1/10 Cac bit dir li¢u

14 DB7 1/0 Cac bit dur liéu

Chan 15 va chan 16 1a andt va katdt cia 1 led ding dé sang LCD trong bong tdi.
Chung ta khong str dung. Néu mudn dung thi nbi chan A qua 1 dién tré tir 1K dén 5K
1én duong 5V, chan K xubéng mass dén sé sang.

al So' do mach dién:

RL 10K " LCD16x02

H ¢¢4¢¢¢¢<
2 (00707007 [ LCD ]
104 SISIIINY
O| O || || T Mf N ijiﬁ‘m(\lﬁomwl\wmvu{\lﬂ
v = A | A A A A A
U 9
< [ .
1 % alzf
O—1PL0  SPO.IADO [ N
0—2PLL  SPOLADI 5 .
O—qPL2  PO2IAD2 ¢
O—1PL3  PO3IADS 3¢
O—o1PL4  POLIADA 5
.3 O—PL5  POSIADS [
T~ CAPACITORPOL - g PLS P0.6/AD6
T D—g {PL7  PO.I/AD7 gf _
10 RST EAIVPP 35 | e
C—17] P3OIRYD ALE/PROG [ R
D_12 [P3.UTXD  PSEN Tﬂ D7 _,<
/ R3 D=3 P32INTD P27IALS [ 5 ),
> 10K O PRYINTL P26IA14 e 5 ]
\ 0= P84T0 P25IAL3 e 51
[ T PBSTL  P2AIALL [y il
17 PR6WR  P23/ALL [ 5
15| P37IRD  P2.2/AL0 [ 5T
9 PTAL | P2.UA9 [ 56
a)]
PXTALL 2 P2.0/A8
o
Y1 J
12Mhz ATBIC51
—-— —
| 3% 33p
\V o RS
ARAN nW
N
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b/ Nguyén li hoat déng ciia LCD:
- Chan Vcc, Vss va Vee: Cac chan Vee, Vss va Vee: Cap duong ngudn - 5v va
dat trong tng thi Vee duoc dung dé diéu khién do twong phan ciia LCD.

- Chan chon thanh ghi RS (Register Select): C6 hai thanh ghi trong LCD, chan
RS (Register Select) duoc dung dé chon thanh ghi nhu sau: Néu RS = 0 thi thanh ghi
ma 1énh dugc chon dé cho phép ngudi dung gii mot 1énh chang han nhu xo04 man
hinh, dua con tré vé dau dong v.v... Néu RS = 1 thi thanh ghi dir liéu dugc chon cho
phép ngudi dung gt dit 1iéu can hién thi trén LCD.

- Chan doc/ ghi (R/W): Dau vao doc/ ghi cho phép ngudi ding ghi thong tin 1én
LCD khi R/W = 0 hoac doc thong tin tir nd khi R/W = 1.

- Chén cho phép E (Enable): Chan cho phép E dugc sir dung boi LCD dé chot
dir liéu cuia no. Khi dir liéu duoc cép dén chan dir liéu thi mot xung muc cao xuéng
thap phai dugc ap dén chan nay dé LCD chét dit liéu trén cac chan dir liéu. Xung nay
phai rong tbi thiéu 1a 450ns.

- Chan DO - D7: Pay la 8 chan dir liéu 8 bit, dugc ding dé gui thong tin 1én
LCD hodc doc nd1 dung cua cac thanh ghi trong LCD. Dé hién thi cic chit cai va céc
con sb, chiing ta giri cac ma ASCII ciia cac chit cai tir A dén Z, a dén f va cac con s tir
0 - 9 dén cac chan nay khi bat RS = 1.

Ciing c6 cac ma 1énh ma c6 thé duoc giri dén LCD dé xoa man hinh hodc dua
con tré vé dau dong hodc nhap nhdy con tro.

- Chl y: Chung ta ciing st dung RS = 0 dé kiém tra bit c& ban dé xem LCD ¢o
san sang nhan thong tin. Co ban la bit D7 va c6 thé duge doc khi R/W =1 va RS =0
nhu sau:

NéuR/W=1,RS=0khiD7 =1 (co ban 1) thi LCD ban boi cac cong viéc bén
trong va s& khong nhan bat ky thong tin méi nao. Khi D7 = 0 thi LCD sin sang nhan
thong tin mai. Luu y chung ta nén kiém tra co ban trudce khi ghi bat ky dir liéu nao Ién
LCD.

- Sau day la bang ma 1énh ctia LCD:

M3 (Hex) Lénh dén thanh ghi cia LCD
Xo4 man hinh hién thi

Tré vé dau dong

Gidm con trd (dich con trd sang trai)

Tang con trd (dich con trd sang phai)

Dich hién thi sang phai

Dich hién thi sang trai

Tét con tro, tat hién thi
Tat hién thi, bat con tré
Bat hién thi, tit con tro

O|>|olNo|o|~N -
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E Bat hién thi, nhép nhay con trd
F Tit con tré, nhap nhay con tro
10 Dich vi tri con tro sang trai

14 Dich vi tri con tré sang phai

18 Dich toan bo hién thi sang trai
1C Dich toan b6 hién thi sang phai
80 Ep con tré vé dau dong thir nhat
CO Ep con tré vé dau dong thir hai
38 Hai dong va ma trdn 5 x 7

- Biéu khién LCD qua cac budc sau:

Budc 0 : Chuan bi phan ciing. Xoay bién tro 5 K diéu chinh do twong phan cta
LCD. Xoay cho dén khi cac 6 vudng (cac diém anh) cia LCD hién 1én thi xoay nguoc
bién tro lai 1 chit,

Budc 1 : Khéi tao cho LCD.

Budc 2 : Gan cac gia tri cho cac bit diéu khién cac chan RS,RW,EN cho phu
hop v6i cac ché do: Hién thi ki ty 1én LCD hay Thyc hién 1 1énh ctia LCD.

Budc 3: Xuat byte dir liéu ra cong diéu khién 8 bit dit liéu ciia LCD.
Budc 4: Kiém tra c& ban xem LCD sin sang nhan dir liéu mai chua.
Budc 5: Quay vong lai budc 1.

c/ Lap trinh:

- Pé co thé 1ap trinh cho LCD ta thém vao thu vién string.h cda trinh bién dich
bang cau 1énh:

#include <string.h>

- Khai bao cac chan cua LCD gan véi cac cong:

[*
RS chon thanh ghi

=0 ghi lenh; =1 ghi du lieu
RW doc ghi

=0 ghi; =1doc

E cho fep chot du lieu
Xung cao xuong thap toi thieu 450 ns.
Bit co ban D7

khi RS=0 RW=1 neu D7=1 LCD ban; D7=0 LCD san sang.
*/
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sfr LCDdata = 0xAO0;// Cong 2, 8 bit du lieu PO co dia chi 0x80, P1 0x90 , P2 0xAO0
sbit BF = 0xA7; // Co ban bit 7
sbit RS = P3"5;
shit RW = P3"\4;
sbit EN = P3/3;
- Viét 1 s6 ham diéu khién LCD nhu sau:
* Ham kiém tra LCD c6 ban hay khong:
void wait(void)
{ long n =0;
EN=1;// Dua chan cho fep len cao
RS=0;// Chon thanh ghi lenh
RW=1:// Doc tu LCD
LCDdata=0xFF:// Gia tri OXFF
while(BF){n++; if(n>100) break;}// Kiem tra co ban
// Neu ban dem n den 100 roi thoat khoi while
EN=0;// Dua xung cao xuong thap de chot
RW=0;// Doc tu LCD
b
* Ham diéu khién LCD thyc hién 1 1énh:
void LCDcontrol(unsigned char x)
{ EN=1;// Dua chan cho fep len cao
RS=0;// Chon thanh ghi lenh
RW=0:// Ghi len LCD
LCDdata=x;// Gia tri x
EN=0;// Xung cao xuong thap
wait();// Doi LCD san sang

Ham c6 1 bién dau vao 1a cac gia trj trong bang ma 1énh ctia LCD.
* Ham khoi tao LCD:
void LCDinit(void)
{ LCDcontrol(0x30);//Che do 8 bit.
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LCDcontrol(0x30);
LCDcontrol(0x30);
LCDcontrol(0x38);// 2 dong va ma tran 5x7
LCDcontrol(0x0C);// Bat con tro
LCDcontrol(0x06);// Tang con tro xang fai
LCDcontrol(0x01);// Xoa man hinh
¥
* Ham lénh cho LCD hién thi 1 ki tu :
void LCDwrite(unsigned char c)
{ EN=1;// Cho fep muc cao
RS=1;// Ghi du lieu
RW=0:// Ghi len LCD
LCDdata=c;// Gia tri C
EN=0;// Xung cao xuong thap
wait();// Cho

Ham c6 1 bién dau vao 1a mi cua ki tu trong bang ASCIL.
* Ham 1énh cho LCD hién thi 1 xau ki tu ( dong chi¥):
void LCDputs(unsigned char *s,unsigned char row)
{
unsigned char len;
if(row==1) LCDcontrol(0x80);// Ep con tro ve dau dong 1
else LCDcontrol(0xCO0);// Ep con tro ve dau dong 2
len=strlen(s);// Lay do dai bien duoc tro boi con tro
while(len!=0)// Khi do dai van con
{
LCDwrite(*s);// Ghi ra LCD gia tri duoc tro boi con tro
s++;// Tang con tro
len--;// Tru do dai
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Ham c6 hai bién du vao 1a: xau ki tu can hién thi va dong can hién thi xau d6 (1 hodc 2).
*g 14 con tro, tro t&i bién s

* Ham hién thi 1 sb integer:

void LCDwritei(int d)

{

unsigned char i,j,k,I;

i1=d%10;// Chia lay phan du, duoc chu so hang don vi

d=d/10;// Chia lay phan nguyen, duoc nhung chu so da bo hang don vi

J=d%10;// Duoc chu so hang chuc

d=d/10;// Nhung chu so da bo hang don vi va hang chuc

k=d%210;// Duoc hang tram

I=d/10;// Duoc hang nghin

LCDwrite(48+1);// Hien thi ki tu trong bang ascii

LCDwrite(48+k);// Trong bang ascii so 0 co co so thu tu la 48

LCDwrite(48+));

LCDwrite(48+1);

ky
Ham c6 1 bién dau vao 1a sb int 16n dén hang nghin can hién thi.

* Ham tré:

void delay(long time)

{
long n;
for(n=0;n<time;n++) ;
}
* Ham main:

void main(void)

{

char x;
LCDinit();
LCDputs("8052 MCU",1);
delay(30000);
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while(1)
{ for(x=0;x<16;x++)// Dich 16 lan.
{ LCDputs("8052 MCU",1);
LCDcontrol(0x18);// Dich hien thi sang trai.
delay(5000);// Tre
[

6.2.4. Diéu ché dp rgng xung — Diéu khién toc dp djng co
Nhiém vu:

Tao ra xung c6 d6 rong thay doi, 10 cp, tan sé 1Khz, dé diéu khién téc do
dong co (10 cap toc do).

al So do mach dién:
12v
© 5VDC
o
(=]
<t
U1
IS} O
N e k
{ R2
cs828 3B 211 po o g K
£a 3L [ _l+ c3
= 9 10uF/25V
- RESET
DC Motor R1
10K
~ Swi1
c2 p1o L 165~"02
33p 18
| 2 )
P1.1
r Y =
—teMee—| | sw2
T c1 10 |, i
33
P 20|00 16.~"02

8051

p———

<

b/ Soan thdo chwong trinh:
- Cach tao xung c6 dd rong thay doi b%mg VDK.

+ Cach 1: Viéc diéu khién nhép nhdy 1 con led, d6 1a tao ra 1 xung & 1 chan cua
vi diéu khién, nhung xung d6 c6 d6 rong c6 dinh, tan sd 16n, ta co thé diéu chinh lai
ham delay dé tan s6 ctia n6 diing 1 Khz. Tuy nhién vi 1a ding ham delay nén trong thoi
gian c6 xung 1én 1 (5V) va thoi gian khong c¢6 xung (0V) vi diéu khién khong lam gi
ca, hon nira tao xung bang viéc delay ma can 2 bd phat xung & 2 kénh, c6 cung tin sb
ma khac do rong xung thi tré' nén rat kho khian. Cho nén ching ta dung bd dinh thoi
Timer cta vi diéu khién trong truong hop nay rat tién.
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+ Céch 2: Dung ngat Timer cta bd vi diéu khién.

Ngit do Co Dia chi vector
Reset hé thong RST 0000H
Ngat ngoai 0 IEO 0003H
B dinh thoi 0 TFO 000BH
Ngit ngoai 1 IE1 0013H
B dinh thoi 1 TF1 001BH
Port ndi tiép RI hoic TI 0023H
B dinh thoi 2 TF2 hoiac EXF2 002BH
Ngit do Co Dia chi vector
Reset hé thong RST 0000H
Ngit ngoai 0 IEO 0003H
B dinh thoi 0 TFO 000BH
Ngit ngoai 1 IE1 0013H
B dinh thoi 1 TF1 001BH
Port ndi tiép RI hodc TI 0023H
B dinh thoi 2 TF2 hoic EXF2 002BH

Riéng ngat Reset khong tinh, bat diu dém tir 0 va tir ngit ngoai 0.

- bé str dung ngat ta phai lam céc cong viéc sau:

1) Khoi tao ngit: dung ngét nao thi cho phép ngét d6 hoat dong bang cach gan
gi4 tri twong ng cho thanh ghi cho phép ngit IE (Interrupt Enable):

EA ET2 ES ET1 EX1 EXO ETO
Piéu khién cac ngudn ngat
IE (0: khong cho phép; 1: cho phép)
IE.7 EA Cho phép/ khong cho phép toan cuc
IE.6 --- Khong str dung
IE.5 ET2 Cho phép ngat do bo dinh thoi 2
IE.4 ES Cho phép ngat do port nbi tiép
IE.3 ET1 Cho phép ngit cho bo dinh thoi 1
IE.2 EX1 Cho phép ngat tir bén ngoai (ngat ngoai 1)
IE.1 EXO Cho phép ngat tir bén ngoai (ngat ngoai 0)
IE.O ETO Cho phép ngit do bd dinh thdi 0
EA ET2 ES ET1 EX1 EXO ETO
Diéu khién cac ngudn ngat
IE (0: khéng cho phép; 1: cho phép)
IE.7 EA Cho phép/ khong cho phép toan cuc
IE.6 --- Khong stir dung
IE.5 ET2 Cho phép ngat do bo dinh thoi 2
IE.4 ES Cho phép ngit do port ndi tiép
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IE.3 ET1 Cho phép ngat cho bo dinh thoi 1

IE.2 EX1 Cho phép ngit tir bén ngoai (ngit ngoai 1)
IE.1 EXO Cho phép ngit tir bén ngoai (ngit ngoai 0)
IE.O ETO Cho phép ngit do bo dinh thoi 0

IE 14 thanh ghi c6 thé xtr Ii ting bit.

2) Céu hinh cho ngit: Trong 1 ngit n6 lai c6 nhiéu ché do vi du: véi ngét timer.
Ta phai cAu hinh cho né chay ¢ ché do nao, ché d6 timer hay counter, ché dd 16 bit,
hay 8 bit,... bang cach gan cac gia trj trong tng cho thanh ghi TMOD (Timer MODe).

TMOD Chon model cho bd dinh thoi 1
7 GATE | Bit diéu khién cong. Khi dugc set 1én 1, by dinh
thoi chi hoat dong trong khi INT1 ¢ muc cao
6 CIT Bit chon chuiic nang dém hodc dinh thoi:

1= dém su kién

0= dinh thoi trong mot khoang thoi gian

5 M1 Bit chon ché dd thir nhat

4 MO Bit chon ché do thir 2
M1 | MO | Ché dd | Chiic ning
0 0 0 Ché do dinh thoi 13 bit
0 1 1 Ché d6 dinh thoi 16 bit
1 0 2 Ché d6 ty dong nap lai 8 bit
1 1 3 Ché do dinh thoi chia xé

3 GATE | Bit diéu khién cong cho bd dinh thoi 0

2 CIT Bit chon chuc nang dém / dinh thoi cho bd dinh
thoi 0 , ,

1 M1 Bit chon ché do thir nhat cho bd dinh thoi 0

0 MO Bit chon ché do thir 2 cho bd dinh thoi 0

TMOD Chon model cho b dinh thoi 1

7 GATE | Bit diéu khién céng. Khi duoc set 1én 1, bo dinh
thoi chi hoat dong tropg khi INT1 & mac cao

6 C/IT Bit chon chirc nang dém hoéc dinh thoi:

1= dém su kién

0= dinh thoi trong mot khoang thoi gian

5 M1 Bit chon ché d¢ thtr nhat

4 MO Bit chon ché d¢ thu 2

M1 | MO | Ché d6 | Chirc ning

0 |0 |0 Ché d6 dinh thoi 13 bit

0 1 1 Ché d6 dinh thoi 16 bit

1 |0 |2 Ché do ty dong nap lai 8 bit
TMOD Chon model cho b dinh thoi 1

7 GATE | Bit diéu khién cong. Khi dugc set 1én 1, bo dinh
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thoi chi hoat dong trong khi INT1 ¢ muc cao

CIT

Bit chon chuic nang dém hodc dinh thoi:

1= dém su kién

0= dinh thoi trong mot khoang thoi gian

M1

Bit chon ché do thir nhét

MO

Bit chon ché do thi 2

M1 | MO | Ché d6 | Chiic ning

0 0 0 Ché d6 dinh thoi 13 bit

0 1 1 Ché do dinh thoi 16 bit

1 0 2 Ché d6 ty dong nap lai 8 bit

1 1 3 Ché d6 dinh thoi chia xé

GATE

Bit diéu khién cong cho bo dinh thoi 0

CIT

Bit chon chuc nang dém / dinh thoi cho bd dinh
thoi 0

M1

Bit chon ché dd thir nhat cho bo dinh thoi 0

MO

Bit chon ché dd thir 2 cho bo dinh thoi 0

3) Bit dau chuong trinh c6 ngat:

- Trude khi bat dau cho chay chuong trinh ta phai cho phép ngat toan cuc duoc

xay ra bang cach gan EA (Enable All interrupt) bang 1, thi ngat méi xay ra.

- Thuong thi ngay vao dau chwong trinh (ham main) trude vong while (1)
chung ta dat cong viéc khoi tao, cau hinh va cho phép kiém tra ngit. Vi du v6i bo dinh
thoi timer ta gan cac gia tri phu hgp cho thanh ghi TCON( Timer CONtrol).

TCON Diéu khién bo dinh thoi

TCON.7 TF1 Co tran cua b dinh thot 1. Co nay dugce set boi phén
cung khi co tran, dugc xo0d boi phén mém, hodc boi
phan cimg khi bd vi xir 1y tré dén trinh phuc vu ngit

TCON.6 TR1 Bit diéu khién hoat dong ciia bo dinh thoi 1. Bit nay
duoc set hoac xoa boi phﬁn mém dé diéu khién bo dinh
thoi hoat dong hay ngung

TCON.5 TFO Cu tran cua bg dinh thoi 0

TCON.4 TRO Bit diéu khién hoat dong ctia b dinh thoi 0

TCON.3 IE1 Cu ngat bén ngoai 1 (kich khoi canh). Co nay dugc set
boi phan ctng khi c6 canh 4m (cuong) xuét hién trén
chan INT1, dugc xo0a boi phan mém, hodc phan cing
khi CPU trd dén trinh phuc vy ngit

TCON.2 IT1 Co ngat bén ngoai 1 (kich khdi canh hodc muc). Co nay
duoc set hoac xoa bdi phﬁn mém khi xdy ra canh am
hodc muc thap tai chin ngit ngoai

TCON.1 IEO Co ngit bén ngoai 0 (kich khdi canh)

TCON.O ITO Co ngat bén ngoai 0 ( kich khai canh hodc mirc)

TCON Piéu khién bo dinh thoi

TCON.7 TF1 Co tran cua bo dinh thot 1. Co nay dugc set boi ph'?m

cung khi c6 tran, dugc xo0d boi phén mém, hodc boi
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phan cimg khi bd vi xir 1y tré dén trinh phuc vu ngit
TCON.6 TR1 Bit diéu khién hoat dong cua bo dinh thoi 1. Bit nay
duoc set hoac xoa boi phén mém dé diéu khién bo dinh
tho1i hoat dong hay ngung

TCON.5 TFO Cu tran cua bg dinh thoi 0
TCON.4 TRO Bit diéu khicn hoat dong cia bg dinh thai 0
TCON.3 IE1 Cu ngat bén ngoai 1 (kich khoi canh). Co nay duoc set

b6i phan ctng khi c6 canh 4m (cuong) xuét hién trén
chan INTI1, duoc xo04 bdi phan mém, hodc phan clng
khi CPU trd dén trinh phuc vy ngit

TCON.2 IT1 Co ngit bén ngoai 1 (kich khéi canh hodc mirc). Co nay
duoc set hodc xoa boi phﬁn mém khi xdy ra canh am
hodc muc thap tai chin ngit ngoai

TCON.1 IEO Co ngit bén ngoai 0 (kich khdi canh)

TCON.O ITO Co ngit bén ngoai 0 ( kich khoi canh hoic mic)

Véi yéu cau cua bai. Tao xung tan s6 1Khz > Chu ki = 1/10° = 0,001 giay= 1 mili
gidy=1000 uS= 1000 chu ki may. Vi 10 cap toc do, tirc 1a ban phai tao ra dugc xung
10%, 20%, 30%, 40%, ..., 90%, 100%. 1 xung nhu sau:

SV

oV

A
A 4

T : Chu ki
1000 miro gidy.

Khoang thoi gian xung kéo dai 5V 1a T1. Xung 10% tuc 1a T1/ T= 10%=1/10. Xung
20% T2/T=2/10...PWM (Thay d6i d6 rong xung)
¢/ Nguyén li hogt djong:

- Xung PWM: Dua ra m¢ transitor, xung vdi d§ rong 16n hon transitor s€ md
l&u hon dong co sé quay nhanh hon. Khong c6 xung dong co s€ khong quay, c6 xung
100% dong co s€ quay max.Tuy nhién xung phai 1én hon muc nao dé thi méi da khoi
dong cho dong co. Dé co thé thay dbi 10 cap toc do vai chu ki 1000uS, ta khdi tao cho
ngat timer: 100 uS ngat 1 1an. Trong ham ngat kiém tra xem ta cn cap xung bao nhiéu
% thi ta s& gan gia tri cho né. Cu thé nhu sau:

* Ham khoi tao ngit.

Dung ngét timer 0, 100 uS ngét 1 1an, dung ché d6 2 8 bit tu dong nap lai cua
timer (vi minh chi cin dém dén 100). TLO nap bang 156. Bdi voi ché d6 2 khi tran bo
dém TLO s& quay vong gia tri bang 0, nhung sau d6 né lai duoc nap gia tri luu trong
THO (gia tri nap lai), do d6 ta chi can gan gia tri cho TLO va THO trong ham khoi tao,
con & cac ché do khac 16 bit, 2 timer counter 8 bit, khi tran bd dém TLO khong dugc
nap lai ma ta phai ty gan lai gi4 tri cho no trong ham ngit.
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void khoitaotimerO(void)// Ham khoi tao

{ EA=0;// Cam ngat toan cuc

TMOD=0x02;// Timer 0 che do 2 8 bit auto reload
THO=0x9B;// Gia tri nap lai 155 doi ra so hex
TLO=0x9B;// Gia tri khoi tao 155 doi ra so hex
ETO0=1;// Cho phep ngat timer 0

EA=1;// Cho phep ngat toan cuc

TRO0=1;// Chay timer 0 bat dau dem so chu ki may}

['1" Dongco - p¥ision2 - [C:\Bai giang ¥DKDong co\Dongco.C*] ;lilﬂ
Eile Edit Yiew Project Debug Flash Peripherals Toaols SWCS Window Help ;Iilil‘
EE N TN N oA - S Yah e S @ BE oY
&0 |% ,ﬁlialgeﬂ j |
Project Warkspace = x| [ TF0-0; j
-
El-ﬁ Target 1
D Source Group 1 if (dem<phantramomg) PO_2=1;
else PO_2=0;
dem++;
if{dem==11) dem=0;
TRO=1;

}

woid khoitaotimer0(void)// Ham khoi tao

1

EA=0;// Cam ngat toan cuc

THOD=0x02;// Timer 0O che do & & bit auto reload
THO=0x9C:// Giz tri nap lai

TLO=0x9C;// Gia tri khoi tao

ET0=1;// Cho phep ngat timer 0

EA=1;// Cho phep ngat toan cuc

TRO=1;// Chay timer 0 bat dau dem =0 chu ki may
}

woid main(woid)

1

kEhoitaotineri);

while (1]

{

phantramomyg=9;

delaylong{Z0000) ;

phantramxung=4; 1
delaylong(Z0000) »
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* Ham ngat:

unsigned char dem=0;// Khai bao bien dem de dem tu 1 den 10

unsigned char phantramxung;// Bien chua phan tram xung(0...10)

void timerO(void) interrupt 1 //Ngat timer O

{ TR0=0;// Dung chay timer 0

TF0=0;// Xoa co, 0 che do co tu duoc xoa,che do khac can toi cu viet vao day
dem++;

if(dem<phantramxung) P2_0=1;// Neu bien dem < phan tram xung thi dua gia tri 1 ra
chan, xung 5V
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else P2_0=0;// Neu dem = phan tram xung
if(dem==10) dem=0;// Neu dem du 10 thi gan lai bang 0 de bat dau chu ki moi
TRO0=1;// Cho chay timer }

Dé c6 thé thay ddi d6 rong xung thi ta lvu do rong xung vao 1 bién, vi ham ngét khong
cho truyén bién vao ta khai béo bién d6 1a bién toan cuc dé co thé gan gia tri & moi
ham.

100 uS ngit 1 1an dé x4c dinh da chu ki 1000 uS ta cAn dém tir 1 dén 10 ta khai bao
bién dém.

void timerO(void) interrupt 1 //Ngat timer O

{ TRO=0;// Dung chay timer 0

TF0=0;// Xoa co, o che do co tu duoc xoa,che do khac can toi cu viet vao day
THO=0xAB;

TLO=0xAB;

TRO0=1;// Cho chay timer}

CAu trac ham ngét timer nao cling phai theo, do ché @6 2 tu dong nap lai nén ko can
gan gia tr1 cho THO va TLO.

Vé bién dem s& dém tir 1 dén 10 néu bang 10 két thac 1 chu ki 10¥100 =1000 uS, ta
gan lai n6 bang 0 dé sang chu ki méi.

if(dem<phantramxung) P2_0=1;// Neu bien dem < phan tram xung thi dua gia tri 1 ra
chan, xung 5V

else P2_0=0;// Neu dem = phan tram xung

Cau lénh nay kiém tra néu dém nho hon phantramxung thi s& dua ra cong gia tri 1,
bang hodc 16n hon sé& dwa ra gia tri 0. Khi vao chuwong trinh chinh ta chi viéc thay ddi
gi4 tri bién phantramxung thi do rong xung s& thay doi.

* Ham main:

void main(void)

{ khoitaotimer0();
while(1)

{ phantramxung=9;
delaylong(20000);
phantramxung=4;
delaylong(20000); }}
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E-i=4 Target 1

G Saurce Group 1 woid khoitaotimerOivoid)// Ham khoi tao

{

Ek=0;// Caw ngat tosn cuc

THOD=0x02;// Timer 0 che do Z & bit auto reload

THO=0x9C;// Gia tri nap lai

TLO=0x3C;// Gia tri khoi tao

ET0=1;// Cho phep ngat timer 0

Ed=1:// Cho phep ngat toan cuc

TRO=1;// Chay timer 0 bat dau dem so chu ki may

}

woid main(void)

{

khoitaotimerd();

while(l)

{

phantramung=9;

delaylong(20000);

phantramxung=4;

delaylong (20000)

}

}
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Gia sur khi cdc ban gan phantramxung=4; Thi ctr mdi 100uS ngét xay ra 1 1an, va kiém
tra bién dém. Lan dau dem=1 <4 nén gia tri P2 0 =1 muc cao, lan thr 2, 200 uS, dem
=2<4 P2 0 = 1 mirc cao, lan thu 3, 300uS, dem=3<4, P2 _0=1 mic cao, lan th 4,
400uS, dem =4 <4 sai, P2_0=0, bat ddu xudng mirc thip, co6 xung tir cao xudng thap,
dem = 5<4 sai , P2_0=0 muc thap, ..., dem =10 <4 sai P2_0 muc thip da 1000 uS ,
400uS cao, 600uS thap quay vong dem=0, ngat lan tha 11, dem=1 < 4 , P2_0=1 muc
cao, c6 xung thip 1én cao....

Pé PWM 2 chan P2 0 va P3_5, cac ban khai bao thém 1 bién phantramxung2 va dua
thém dong 1énh sau vao ham ngat.

if(dem<phantramxung) P3_5=1;// Neu bien dem < phan tram xung thi dua gia tri 1 ra
chan, xung 5V

else P3_5=0;// Neu dem = phan tram xung

Cht y: Thyc ra 1 chu ki nhu ta vira [am khong chinh xac 100% 1a 1Khz, vi ta chua tinh
dén d6 dai ciia ham ngat,mdi lan ngat 100uS, 10 1an 1a 1000uS di du, con thoi gian
thuc hién ham ngét nita, nhu vay 1a chu ki cua ta 16n hon 1000uS, tan sd s& <1Khz,
nhung thyc sy sai s6 d6 khong déang ké. Néu cac ban mudn chinh xac ti cing chiéu
long cac ban. Céac ban chay debug, dé thach anh ding 12Mhz, quan sat dong sec xem
ham ngit dién ra trong bao nhiéu chu ki may, khi nap gia tri cho TLO va THO ta liy
155 trur di gié tri d6 dugc gia tri a gan vao, nhu vay a+thoi gian thyc hién ham ngét
dang dua 100uS.

128



[ Dongco - p¥ision2 - [C:\Bai giang ¥DK'Dong co'Dongco.C]

[El File Edit Yiew Project Debug Flash Peripherals Toolks SWCS ‘Window Help

(=]

=8l x|

sanmm Fla|e(@@mE oenm

Files (5P Regs | U] Books I

woid main(void)

{
Erkhoitaotimer0():
mhile (1)

{

phantranxung=9;
delaylong(20000) :
phantranxung=4;
delaylong(20000) :
}

i
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g EHeBBPRu|sie | AEvsEE >
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EA=0;// Cam hgat toan cuc
THOD=0x02; ¢/ Timer 0 che do 2 § bit auto reload
THO=0%9C; /¢ Gia tri nap lai

TLO=0x9C:// Gia tri khoi tao

ET0=1;// Cho phep ngat timer 0
Ed=1:// Cho phep ngat toan cuc
TRO=1;// Chay timer 0 bat dau dem so chu ki may
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Cha y: Chi dugc chay v6i dong co cong suat nho, néu dong co cong suit 16n phai co
mach diéu khién riéng.

6.2.5. Diéu khén Led ma trin

Nhiém vu:

Diéu khién Led ma tran 8x8. Hién thi dong chir chay “MTC”

Chuén bi:
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b/ Nguyén li hoat dong:
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Mudn cho led sang, cap dién duong 5V vao hang, 0V vao cot, dong 10mA dén
15 mA.

Vi du: mudn dén led ¢ vi tri 5x4 sang, ta dua dién ap cot 4(P0_3) xubng 0V, dién ap
hang 5(P2_5) I1én 5V.

Hién thi chit: théng ké cac diém sang thanh chit rdi cho cac hang cot dién ap twong
mg. C6 thé dung cong cu debug dé 14y gia tri cong twong tng véi cac led sang.

Gidng nhu quét ban phim, dua dién ap OV ra timg cot ndi véi cong 0. Nhu vay sé c6 8
gia tri: OxFE, OxFD, 0xFB, 0xF7, OxEF, 0xDF, 0xBF, 0x7F phal dua vao 1 mang 8
phan tir, r0i sau d6 dua vao 1 vong for ting dan 1 bién dé ting phan tir mang cot[8].

Véimbi 1an 1 chan cong 0 xudng OV ta dung cong 2 dua ra 1 gia tri 8 bit dé diéu khién
trong 1 cOt nhirng dén nao sang. Vi du mudn hang 1 va hang 3 sang thi hang 1 va 3 ¢6
gia tri 5V con céc hang khac 0V, ta dugc gia tri 8 bit sau: 0x05 ( 1010 000).

Tai mdi thoi diém chi c6 mot s6 dén trén 1 cot sang, nhung do ta quét 8 cot v6i tan sd
nhanh, vi mat c6 hién twong luu anh nén ta thay trong 1 thoi diém ta thay toan bo ki ty.
Vi 8 cot 1an lugt bang OV ta phal dua ra twong ung 8 gia tri 8 bit ra cong 2, do d6 ta
fal lwu 8 gia tri d6 vao 1 mang 8 ki ty_ kytul[8], ta s& viét cac ky tu trén 7 cot. Dé mdi
ki tu s& cach nhau 1 cot khong sang. Ta khai bao mang kytul[9] c6 9 phan tir va phan
tir ddu tién co gid tri day ra cong 2 1a 0x00 dé tit toan bo cot do.
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Qua trinh diéu khién hién thi nhu sau:

Cot 1, hang 1, cOt 2 hang 2, ..., cOt 8 , hang 8.
Pé lam chit chay:

Thém 1 bién vao dé diéu khién thtr ty hién thi hang.

Hién 1 chir trén led nhu trén da dua ra:

Cot 1, hang 1, cot 2 hang 2, ..., cot 8 , hang 8.

Mubn chit d6 dich chuyén sang tral ta hién thi nhu sau:

Cot 1, hang 2, cot 2 hang 3, ..., cot 7, hang 8,cot 8 , hang 1 ky tu sau.
Cot 1, hang 3, cot 2 hang 4, ..., cot 7 hang 1 ky tu sau,c0t 8 , hang 2 ky tu sau.

6.2.6. Bai tdp mo rong
Theo cac chu dé thuc tién véi y tudng séng tao cua gido vién va hoc sinh.

Chu dé 1: Diéu khién hé théng tin hiéu, canh bao, bao vé.
Chii @@ 2: Piéu khién co cu kiém tra, gidm sat, bao mat.
Chu dé 3: Diéu khién co cdu nang ha.

Chii @@ 4: Piéu khién hé théng quang céo, bang dién tur

Chi dé 5: Diéu khién co cau truyén chuyén dong co khi.
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