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LOI NOI PAU

Su ra ddi cua cdce bo vi Xir 1Y néi chung, cdc b vi diéu khién ndi
riéng da tao ra mot bude ngodt [dn trong viee thiét ke céc h¢ thong xir 1y
thong tin, do luéme di¢u khién vi truyén thong. Két qua 1a da tao ra duogc
nhiiing sin pham nhu mdy anh sa, mdy choi nhac MP3, diu dia DVD, cic
bo bicn tan, PLC,... ngay cang ré hon, nhd gon hon, thong minh hon va
tién dung hon. Cudn sich “Vi diéu khién — Cdu triie, ldp trinh va ing
dung’ dugc bién soun nhim gidp sinh vién Cao ding va Pai hoc cdc khai
nganh Di¢n, Dien tt, K§ thuat mdy tinh tim hidu vé ciu triie, lap trinh vi
ung dung cdic bd vi digu khién ho 8051 trong vi¢e thict ké cac dng dung
thuc €. Noi dung cudn sich 26m 3 chuong:

Chuong 1: Gidi thi¢u qua cdc khdi niem vé thong tin, biéu dién thong
tin trong may tinh; cau tric co ban va nguyén ly hoat déng cua hé vi xu
ly: khdi niém veé vi diéu khién, sy khdc nhau giita vi didu khién va may vi
tinh, ddnh gid so luge vé thiet k& tng dung vi diéu khién. .

Chuong 2: Gidi thi¢u vé cdu trdc va hoat dong cla vi diéu khién
89552 -- m6t chip phé bign clia ho 8051, Noi dung ciia chuong bao gém
sa d6 khoi va chice nang cdc khéi coa 89552; tap lénh cia ho 8051; hoat
dong cua cde bo d€m/dinh thai, céng noi HEP va Xir 1y ngat.

Chuong 3: Gidi thi¢u cdc budc co bin trong qud trinh thi¢t k& g
dung ¢6 str dung vi diéu khién vi hang chuc vi du cu thé tir don gidn {diéu
khi¢n LED nhap nhdy, LED 7 doan, dong co bude...) dén phtc tap (ba
diéu khién mo, robot dd dudng véi nhi¢u cdp 16c do...). Pay la nhiing vi
du rat bé ich véi ddy b so dé nguyen Iy mach dién va chuong trinh viét
bing ngon ngr C ma dua vio dd ban doc ¢ thé thiet k&, ché tao duge cic
tmg dyng thie t&€ hitu ich st dyng ho vi diéu khién 8051 hay cic ho vi
di¢u khién khic.
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1.1. CAC HE DEM VA BIEU DIEN THONG TIN TRONG MAY TiNH

1.1.1. Cac hé dém
1. Hé thap phén

dé biéu dién cdc gid tri $6. Trong heé nay, ngudi ta ding cdc s6 trong
pham vi tir 0 dén 9 d¢é bifu dién cic gid tri. H¢ thip phan I3 mot hé dém
phu thuoc vi tri, ¢6 nghia 12 méi chit & gén lién véi mot luy thira 10 véi
s6 mil phu thude vao vi irf clia con s6 dé. trong s6 dugc biéu dién. Vi du
$0 1234 s& bang 1 nghin, 2 trim, 3 chuc va 4 don vi:

1234 = 1.10* + 2.10* + 3.10' + 4.10°

Nhung trong mdy tinh, cdc vi mach chi cé thé xu ly théng tin dudi
dang ma nhi phin nén ching ta can phii xem xét cdch bidu didn cic s
dud6i dang ma nhi phan nhu thé nao?
2. H¢ nhi phéan

Trong hé¢ nhi phan (hay hé hai), co s6 dé€m 1a 2 nén chi sir dung hai
chir s6 12 0 v 1 d¢ biéu dién cdc gid trj 6. He nhi phan cling 12 mot hé
dém phu thude vi tri, ¢6 nghia la méi chir s6 gdn lién vai moét luy thira 2
vl 30 mi phu thude vao vi tri cia con $8 dé, trong s6 duge biéu dién.

Vi du chudi s6 nhi phan 101011 ding d¢ biéu dién s6-

101011 =12"+02"+ 1.2° + 022+ 1.2' + 1 2= 43 trong hé thap phan.

Bang sau chi ra twong quan giira s6 thap phan va s6 nhi phan:

Hang ngay con ngudi thudng ding hé dém co s6 mudi (hé thap phan)

Hé thap phan H& nhj phan
G

1

10
11
100
101
110
111
1000
1001
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Méi chit 56 0 vd 1 dugce goi 1a mot bit (viét tat cla binary digit — 56
nhi phan); mot s6 & hé nhi phan gém céc bit duge két thic bdi chii B dé
phan biét v6i cdc hé khac. Mot cum bén bit goi 1a moét nible, mot cum
tam bit goi 1a mot byte, cum mudi sdu bit goi 12 mot word, cum ba muoi
hai bit goi la mdt double word. .. .

Bit dau tién bén trdi duge goi 1a bit ¢é y nghia 1dn nhat (MSB: most
significant bit), con bit cudi cliing ¢ bén phai duge goi 1a bit ¢é ¥ nghia
nho nhat (LSB: least significant bit). .

3. H¢ muoi sau

Ta thdy ring mot s6 biéu dién & hé nhi phan thi rat dai va khé nhé
nén trong thuc 1€ ngudi ta thudng sir dung hé mudi sdu. Hé mudi sdu la he
dém co s6 16 nén ngudi ta st dung cdc s6 tir 0 d€n 9 va céc chit ¢di tir A
dén F dé€ bicu dién cdc s6. Bang sav chi ra tuong quan giita s6 hé mudi va
h¢ mudi siu: '

Hé mudi Hé mugi sau
0 0
1 1
2 2
3 3
4 4
5 5
6 6
7 7
8 8
g 2]
- 10 A
11 B
12 c
13 D
14 E ]
15 F
18 10
17 11 o




1.1.2. Chuyén déi giira cac hé dém

V1 con ngudt quen sir dung cdc s6 & he thap phén trong khi dé6 cdc bo
vi XU 1¥ chi thao tdc véi cdc s6 & he nhj phan nén dé dam bio viéc giao
ticp gilta npudi vi mdy thi phai c6 phép chuyén déi giita hai he nay.
* Chuyén tit hé nhi phéan sang hé thap phén

D¢ dot mot s6 tir he nhi phan sang he thap phan ta dp dung cong thie sau:

(bbb IB =b,x 2"+ b, x 2" + . +b,x 2+ b,x 2"

Vidu:

CL000NIB = 1% 2"+ 0x 2"+ 0x 2" 4+ 0x 27+ I x 2 '+ I x 2" = 35

* Chuyén tir hé thap phén sang hé nhj phén

Dé chuyén tir h¢ thap phan sang hé nhi phan ta sir dung phuong phip
don piin sau: Ldy s can chuyén chia cho 2 va ghi nhé phan du, ti€p theo
1y thuong cla phép chia trude d6 chia cho 2 va ghi nhé phan du... ci tiép
tuc cho dén khi thuong bing 0. K& qua ciia phép chuyén déi, chinh la
diy cdc s6 du 1ay theo thi tr dio nguoc.

Vidu 1: D6i s6 25 sang h¢ nhi phan.

25 J 25 chia 2 duoc 12 du 1 \
12 0 12 chia 2 duac 6 du O
0 6 chia 2 dugc 3 du 0
3 1 3chia2 duge 1 dul
1 1 | chia 2 dugc 0 du 1
0
Vay kél qua la H1001B. .
Vi du 2: D6i s6 42 sang hé nhi phan
42 0 42 chia 2 duge 21 du 0 \
21 1 21 chia 2 duge 10 du |
10 0 10 chia 2 duge 5 du O
5 1 5chia 2 duge 2 du |
2 0 2chia2dugec 1l du
1 1 1 chia 2 dugc 0 du 1
0

Viay k&t qua 1a 101010B.



1.1.3. Cac phép toan sd hoc véi sd hé nhi phan
* Phép céng -

Phép cong vdi cdc s6 hé nhi phan duge thyc hién tuong v nhu véi cdc
50 h¢ mudi theo quy tic sau:

0+0=0
C+i=1
1+0=1
1+1=0nhdl
Vidu:
0010 _ 100011
+ 1011 + 011111
=1101 = 1000010

* Phep tru

Phép trit v6i cdc s8 hé nhi phan duge thuc hién twong tu nhu véi cdc
$& hé mudi.

Vidu:
1111 1000010
- 1011 - 01010
= 0100 = 0111000

Trong mdy tinh ngudi ta thuc hi¢n phép trir bang phép cong véi s6 bit hai.
* Phép nhan, phép chia

Phép nhan va phép chia hai s6 hé nhi phian dugce thyc hién tuong tr
nhu nhan va chia hai s4 hé muoi.
Quy tic thyc hién phép nhan cdc s6 nhi phan nhu sau:

O0x0=0
Ox{=0
1 x0=0
Ixl=1

1.1.4. Cac ma thudng dung trong may tinh
*Ma BCD

M3 BCD thudng duge sir dung dé ma hod cdc chit s6 tir 0 dén 9 trong
vially, PLC. ..
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Mi BCD
0000
0001
0010
0011
4100
0101
0110
0111

1000
1001
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Viduma BCD ctia 5 12 0101, cha 9 12 1001.

Trong khi lam todn v&i céc s6 BCD ta thudng két hop hai s6 BCD tao
thanh mot byte, dang biéu dién nay goi la dang BCD chuén hay BCD
dong gbi (packed BCD). Vi du mi BCD déng géi (BCD chuén) cia 59 Ia
0101 1001B, clia 62 12 0110 0010B.

Nguogc lai, s6 BCD khéng géi 1a s6 dai mot byte trong d6 bén bit cao
bang 0 con bdn bit thap 1a s6 BCD ma héa s6 cén bidu di&n.

Vidy ma BCD khong géi chia 512 0000 0101B, ctia 4 13 0000 0100B.
*Ma ASCII

Mi ASCII (viét tat cta American Standard Code for Internationnal -
Interchange — M chudn ctia My dung cho trao ddi thong tin) 1a bé ma rat
thong dung trong mdy tinh va truyén thong. Trong bang ma ASCII tiéu
chudn ngudi ta sir dung 7 bit dé ma héa cdc ky tr thong dung, nhu vay
bang nay s& c¢6 128 ky tu fing véi cdc ma s& tix 0 d&n 127.

Trong bang ma ASCII md rong, ngudi ta bd sung thém 128 ky 1y dic
biet véi ma tir 128 dén 255.

Viduma ASCII cia ‘A’ 1a 65 (01000001B), cia “a’ 1a 97 (01100001B).

1.2. MAY TINH VA VI XU LY

1.2.1. Sd lugc vé may tinh va vi x ly
* Thé hé may tinh cg khi

Y tudng vé mot he théng tinh todn di cé tir rat lau, khodng 500 nam
Truée Céng nguyén ngudi Babylon da ch€ tao dugc mdy tinh dau tién cé
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ten la Abacus. Nam 1643, Blaise Pascal ch¢ tao thanh cong mét may tinh
tao bdi cac banh rang trong d6 s6 ring cla banh no gap 10 lin s6 ring
cha banh kia, nguyén 1y niy sau d6 di dugc sit dung dé tao cdc ddng hd
do quéng duong chia motor, déng hé do nudc. ..

* Thé hé mdy tinh co dién - dién tiz

Nam 1889, Herman Holerith phat minh ra card duc 16 ding d€ luu trit
dif ligu, sau d6 6ng ché tao thanh cong mdy tinh co khi duoc diéu khién
béi mot mote dién, né ¢ thé thuc hién duge cdc phép dé€m, sip x&p va so
sdnh thong tin luu trong card duc 16.

Nam 1942, nha phat minh ngudi Dic Konrad Zure ché tao ra mdy tinh
dién tir Z3 dung cho khong quan Didc. Nam 1943, Alan Turing phdt minh
ra h¢ théng may tinh dién tir cé tén 13 Collossus dugc thiét k& tir cdc deén
dién tlr chan khong, day 1a mot mdy tinh chuyén dung thuc hién theo mot
chuong trinh c6 dinh dé gidi ma céc bi mat quan su ctia Pitc Quéc Xa.

Mady tinh dién tit da dung ddu tién — hé mdy tinh ¢6 thé lap trinh
dugc, duge phét trién boi trudng Dai hoc Pensylvania ¢6 tén 1la ENIAC
(Electronics Numerical Integrator and Calculator). Pay la mgt mdy tinh
16n chia hon 17.000 dén dién tir, ning khoang 30 tan vi cé thé thuc hien
duge 100.000 thao tic trong mot gidy. ENIAC duge lap trinh bang cdch
ndi lai mach dién, cong viéc nay dugc thuc hién bdi céc cong nhan va mat
rat nhiéu thoi gian. Ngoai ra, viéc bao dudng ciing phai duoc thuc hién
thudng xuyeén vi tudi the clia cdc dén dién tit thap.

* Thé hé may tinh dang vi xu2 Iy

Nam 1948, transistor dugc phat minh. Pén nam 1958, Jack Kilby
phat minh ra mach t3 hgp — day 1a co s& dé phdt trién céc vi mach s6.
Nam 1971, Marcian T. Hoff — mot k§ su clia Intel dd thiét k€ ra bo vi xlt
1y 4004, m& ddu cho thoi ky sit dung vi xir 1§ trong mdy tinh. 4004 14 bo
vi xir Iy 4 bit, bén trong né gébm 2300 transistor, ¢6 thé quan 1§ dugc bod nhé
cd 4096 (4k) 6 nhd, mébi 6 goém 4 bit, tap lénh cla 4004 gém 45 1énh khdc
nhau, né dugc ché tao theo cong nghé MOSFET kénh p, ¢6 16¢c do xir 1y 14
50 KIPS (KIPS: viét tat cha kilo—instruction per second — nghin lénh/giay).
4004 dugc diing dé thiét k€ cdc hé thong video game, hé thong diéu khién
nho ding vi xir ly. Tiép sau 4004, Intel v cic hing san xuat khic lién
tuc tung ra thi truong nhitng bé vi xr 1y véi td¢ do, hiéu nang cang ngay
cang cao.
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1.2.2. C3u tric cua may tinh dung vi xtt ly (hé vi xur 1y)

Vi xir 1y 1a mot thanh phdn co ban khong thé thi€u clia miy tinh,
ngoai ra d€ tao ra mot hé hoan chinh can phai cé cc bo phan khac nhu
bd nhd, cdc thiét bi vao/ra nhu ban phim, min hinh...

Hinh 1.1 gidi thiéu so d6 khdi tong quat clia mét mdy tinh sir dung vi
xt ly:

o . Bus
[ 4 L diligu

»

Bus
dia chi

. Bus
r 4 T diéu khién
¥ ¥ 3 w 1 ¥ 1

F 3

Thiét bj

»

Vi xd ly
{CPU}

Bg nhd
(ROM,
RAM)

Mach
Ghép ndi
Vaofra

vao

Thiét bi

ra

Hinh 1.1. Sd d& khai e3u tric ctia may tinh,

Trong so d6 nay ta thdy mot mdy tinh (hay hé vi x& 1y) bao gdm cdc
khéi chtic ning sau:

+ Bo vi xir 1y (CPU);

+ Bo nhé ban din (ROM, RAM);

+ Mach ghép n6i vao/ra;

+ Bus hé théng d€ truyén thong tin gilta cdc khai, bus hé théng gém
bus diéu khién, bus dia chi va bus dit liéu. .

Sau day ching ta s& tim hiéu nguyén 1y lam viée clia may tinh bang
cdch xem xét chiic nang cua cac khoi dé.
* B6 vi xu Iy

B vi xur Iy (microprocessor) hay con dugc goi 1a CPU (viét tat cla
Central Processing Unit — don vi XU 1Y trung tam) déng vai tro 1a bo nio
cia mdy tinh. Pay la mét vi mach s6 véi miic do tich hop cuc 16n (VLSI)
bén trong né bao gém nhiéu khdi chirc nang khdc nhau nhu don vi s6
nguyén dé thao tic tinh todn véi cdc s6 nguyén, don vi xir 1y ddu phay
dong dé thyuc hién cdc phép tinh véi s6 thyc... Khi hoat déng né doc ma
lenh (m3 lénh duge ghi dudi dang chudi cic bit 0, 1) tir b nhd chuong
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trinh, dua vao trong vi xit Iy d€ gidi mi thanh cdc vi lenh, day Ia nhitng
xung diéu khién, dé diéu khién hoat dong cta céc don vi chitc nang bén
trong vi xirly.

Cic thong s& quan trong ctia mot b vi xir 1y gém:

+ Tan s6 lam viéc 1a tdn s§ xung nhip (clock) cung cdp cho vi xlr 1y,
tin s6 ndy quyét dinh dén t6c do 1am viéc chia vi xit 1¥.

+ D0 rong bus d liéu m 1a s6 dudng day ding dé truyén di liu ky
hi¢u tr D, dén D, ;. Ciéc gid tri cha m thudng 12 4, 8, 16, 32 va 64.

+ Do rong bus dia chi n quyét dinh dén dung lugng bo nhé cuc dai
ma vi XU 1y c6 thé quan 1y duge. M6t bo vi xir Iy ¢6 n dudng dia chi tir A,
dén A, ¢6 thé quan 1y duge 2" 6 nhé (mdi 6 nhd thudng 1a mot byte).
Céc gid tri chia n thudng 13 16, 20 va 32.

* B nho

B4 nhd (hay cdn goi 1a b nhd trong, bo nhd chinh) duogc tao tir cdc vi
mach nhé ROM v RAM 4 nai chifta céc chuong trinh cdn thuc thi.

ROM (Read Only Memory — b nhé chi doc, noi dung bén trong cla
ROM khong bi mat khi mat nguén nuéi) dung dé chita cdc chuong trinh
diéu khién hé théng nhu chuong trinh dé ki€m tra céc thiét bi méi khi bat
nguén, chuong trinh khéi dong mdy, cac chuong trinh didu khién trao ddi
tin v6i cdc thi€t bi ngoai vi nhu ban phim, man hinh. .

RAM (Random Access Memory — bd nhé truy cap ngau nhién) 1a bo
nhé ¢6 thé ghi/doc dugc, ¢6 nghia 13 ta cé thé doc thong tin tir bo nhd,
X6a théng tin cli trong bo nhd hoac ghi thong tin mdi vao bé nhd; noi
dung thong tin ghi trong b6 nhd RAM s& bi m4t khi m4t ngudn cung cap.
RAM duge dung d€ luu trit ma 1énh, todn hang va két qua clia chuong
trinh khi né dang dugce thuc hién. Trong mdy tinh bé nhd RAM la cic
module dang thanh cim trén bang mach chinh cia mdy, trén méi module
thudng gin nhiéu vi mach RAM va thudng c¢6 dung lugng 1a 1, 2, 4, 8, 16,
32, 64, 128, 256 hoic 512MB.

* Mach ghép néi vaolra

Mach ghép ndi vao/ra c6 nhiém vu tao ra kha nang giao tiép giita hé
vi xir 1y véi the gidi bén ngoai. Céc thiét bi vao/ra (hay con goi la thiét bi
ngoai vi) bao gom cdc thi€t bi vao (ban phim, chuét, may quét...), thiét bi
ra (man hinh, mdy in, mdy v&...), cic thiét bi luu trit (con goi 13 bo nhé
ngoai) ding d€ luu thong tin v6i khai lugng 16n nhu § dia ciing, 8 dia CD,
4 dia DVD...
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Mach ghép néi vao/ra c¢é thé 12 mot vi mach ¢ nhd nhu 8255 dé
gh€p ndi song song, 8251 dé ghép n6i n6i ti€p... Tuy nhién trong cdc
mdy tinh hién nay mach ghép néi vao/ra 1a nhiing vi mach c& Ién {VLSI)
dugc goi la chipset, vi du chipset 848P cia Intel cho phép ghép ndi giita
vi xir 1y véi céng d6 hoa t8¢ do cao AGP 8x, véi & dia cung ki€u SATA,
vOi hé thong am thanh 5.1, véi cdc thiét bi vao/ra qua céng USB 2.0...

* Bus hé théng

Bus hé thdng la tap hop t4t ca cdc dudng day ding dé lién lac giita
cdc khéi chitc nang trong hé théng. Dua vio chirc nang cua cic dudng
day ngudi ta chia chiing 1am 3 nhém:

+ Bus di€u khién 12 cdc dudng day mang céc tin hi¢u diéu khién hoat
dong hoidc phan dnh trang thii cia cdc khéi nhy /RD (read — doc bo nhd
hoac thiét bi vao), /WR (write — ghi dit li¢u vao bo nhé hoac xudt dit ligu
ra thiét bi ra), INT (interrupt — ngat vi xi 1y dé trao ddi.dit licu). .

+ Bus dif lieu 1a cic dudng day mang sd lieu ma vi xir ly dang trao
ddi véi bo nhé hoac thiét bi vaofra.

+ Bus dia chi mang thong tin vé dia chi chia 6 nhé hay mot thiét bi
vao/ra ma vi xi 1y dang trao déi tin. Thong tin vé dia chi 1a do vi xir 1y phat
ra dé chon ra mot 6 nhé hodc mot thiét bi vao/ra ma né cin trao déi tin.

1.3. VI DIEU KHIEN

Nam 1976, hang Intel gi6i thiéu bo vi diéu khién 8748 — m& dau cho
ho vi diéu khien MCS-48. 8748 1a mot vi mach chwta hon 17.000
transistor bao gdm mot CPU, 1kbyte b6 nhé EPROM, 64B RAM, mot bo
d€m/dinh thoi 8 bit va 27 chan vao/ra. 8748 va cac vi didu khién ti€p theo
cla né trong ho MCS-48 di dugc sit dung’ phd bién trong céc ing dung
huéng di¢u khién nhu méy giat, 610, cic thiét bi ngoai vi clia mdy tinh. ..
Sau 8748, cdc bé vi diéu khién méi lien tuc duge cic hang san xuit nhu
Intel, Atmel, Siemens... gi6i thiéu cho cdc ing dung nhiing.

Vi dlcu khién (MCU - viét tit clia cum tir ‘Micro Control Unit’) ¢é
thé dugc coi nhu mot may tinh thu nhé trén mét chip, né ¢ thé hoat dong
vOil mot vai linh kién phu trg & bén ngoeii. Vi diéu khlen khac véi vi xr 1y
& nhitng diém sau: |

— Ve cau triic: Vi xir 1y 1a mot CPU trén mét chip con vi diéu khién Ia
mot chip ¢4 chita CPU, bo nhé, mach vaofra va cdc mach dac biét khac
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nhu bo d€m/dinh thoi, mach bi€n déi A/D, D/A... Nhu vay, vé ciu tric
thi vi di€u khién chinh 1a mét hé vi xir 1y thu nhd.

— Vé iing dung: Céc b6 vi xir 1y chi yéu duge dang lam CPU trong
cdc mdy tinh con cdc bo vi diéu khién dugc ding trong cdc ing dung
hudng diéu khién.

— V& tap 1énh: Tap lénh cho vi xr 1§ 13 nhitng lénh mang tinh tdng
quét nén ching duoc dung véi nhiéu kiéu dinh dia chi, cho phép thao tic
véi lugng dir ligu i6n. Nguoc lai, tap lénh cha vi diéu khién chi yéu Ia
nhiing 1€nh vao/ra don gian va cdc 1énh x{r 1y bit.

Nhu trén di néi ¢6 thé coi vi diéu khién nhu mét mdy tinh thu nha,
tuy nhién vi diéu khién khéc mdy tinh & ché:

— V& ung dung: Mdy tinh dugc thiét k& d& cé thé thuc hién céc
chuong trinh do ngudi lap trinh viét ra, ndi céch khic mdy tinh 1& mot
thiét bi lap trinh dugc da dung. Vi diéu khién duge thiét k& cho cic ung
dung huéng diéu khién, chuong trinh ma né thyc hién (chuong trinh didu
khién) dugc cdc hing phat trién san phdm viét ra va nap vao bo nhé
chuong trinh, néi dung chuong trinh hau nhu khong thay déi trong sudt
thoi gian tén tai clia san pham.

— V& bo nhé: Mdy tinh 12 thiét bi da dung nén cdc chuong trinh ing
dung thudng dugc lvu & cdc thi€t bi luu trit ngodi nhu dia cing, dia
quang, 6 Flash. Khi cén thyc thi, chuong trinh dugc nap vao bo nhé RAM
cua mdy tinh va vi xir 1y s& doc md lénh tir bo nhé RAM dé giai mi lénh
va thyc thi. Nhu vay, véi mdy tinh thi RAM chinh 12 bo nhé chuong trinh,
con ROM trong mdy tinh thudng ding dé luu céc thong tin vé ciu hinh
cla mdy va cdc chuong trinh vio ra co ban (BIOS). Diéu nay giai thich vi
sao trong mdy tinh RAM cé dung lugng 16n hon ROM nhiéu lan. Nguoc
lai, & vi diéu khién thi chuong trinh duge chita trong ROM vi ching 1
chuong trinh diéu khién tng dung, hiau nhu khong thay ddi noi dung con
RAM dugc dung dé chita s6 liéu tam thdi cho chuong trinh nhu trang thdi
cla cdc chan vao/ra, ndi dung cdc bién duge khai bdo trong chuong trinh.
Do d6 & vi diéu khién thi ROM c¢6 dung lugng 16n hon RAM nhiéu lin.

— V& hiéu nang: Do phat tich hgp nhi¢u thanh phin trén mot chip duy
nhdt nén viéc nang cao hiéu ning cho vi diéu khién khé thyc hién hon so
véi mdy tinh. Do d6 véi cdc ving dung doi héi hiéu nang cao ma vi didu
khién khong ddp dng dugc nhu x{t 1y anh tir camera, quan tri co s& dit
liéu... thi nguoi ta phai chon giai phdp dung mdy tinh, thudng 12 mdy tinh
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nhiing (c6 bo vi xir 1y, cdc vi mach ROM, RAM, coéng I/O, ddu cim thé
nhd, & dia... trén mot bin mach in; hé diéu hanh, chuong trinh diéu
khién... dwoc cai dat trén thé nhd).

1.4. THIET KE HE THONG VOI VI BIEU KHIEN - UU VA NHUGC BIEM

Trudc day chiing ta di quen véi viéc thiét k& céc he théng s& véi hang
chuc tham chi hang tram vi mach s6. Viéc chuyén sang thiét k& sir dung vi
diéu khién cho phép thuc hién nhing hé thong tuong duong véi mot vai
linh kién phy trg lam cho thoi gian phét trién ngan hon, do tin cdy cua he
théng cao hon, cong sudt tiéu thu thap hon. Tuy nhién cling phat sinh vin
d¢ méi — d6 1a t6c do. Cic gidi phap dua trén vi didu khién khong thé cho
t6¢ do xir ly tin hiéu nhanh nhu cdc giai phap sir dung cac linh kién s6 roi
rac boi h¢ thong dya trén vi diéu khién thudng xuyén phai thuc hién chu
trinh “doc — gidi ma — thi hanh lénh”, trong Khi dé véi cdc hé thng dua
trén cdc linh Kién rdi rac thi tin hi¢u chay truc ti€p 1 dau ra clia phan
nay t6i dau vao ctia phan tir kia véi thoi gian khong dang ké. Véi he théng
dua trén vi dicu khién, mudn cai thién dugc t6¢ do, ngoai viéc t6i wu héa
chuong trinh di€u khién thi phéi cai tién kién tric va t6c do cha vi diéu
khi€n, ket qud 1a gid thanh cia he théng tang manh. Tuy nhién véi da s6
cic ¥ng dung thi t6c d¢ khong phai 1 yéu cdu s8 1 nén trong thuc t€ cdc
thi€t k& dya trén vi di€u khién ngay cang tr& nén phd bién.

1.5. GIOI THIEU MOT SO HO VI BIEU KHIEN THONG DUNG

1.5.1. Vi didu khién cua Atmel

Atmel 12 mot hdng cung c4p vi didu khién 16n, san phdm vi didu
khién ctia Atmel gém:

— Dong vi dicu khién dya trén kién tric 8051 ciia Intel nhu 83xx,
87xx, 89xx...

— Dong vi diéu khién AT91CAP nhv ATO1CAP7S250A, ATO1CAP7S450A. ..
vdi tan s6 hoat dong tr 80 dén 200MHz, 2 dén 4 kéenh PWM, 10 kénh ADC
10 bit, ghép ndi dugc véi cidc module SDRAM ngoai.

— Dong vi diéu khién AT91SAM 32-bit ARM — based véi b$ nhé
chuong trinh c6 thé t6i 2MB, tdn s6 hoat dong dén 240MHz.

— Dong AVR 8-bit ki¢n triic RISC nhu ATOOPWM1, ATmegal28,
ATmegal6, ATmega32...
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— Dong AVR32 32-bit MCU/DSP nhu AVR 32 UC3A, AVR 32
UC3B... 12 nhitng bo vi diéu khién 32 bit ¢6 thém céc lénh xir 1y tin hiéu
6 dé x{r Iy am thanh, hinh anh. _

— Dong FPSLIC nhu AT94KO5L, AT94K10L, ATFS40... Pay la su
ket hgp vi diéu khién AVR v6i mang céng logic lap trinh FPGA trén mot
chip rat phdt hgp d€ tao ra cdc hé thdng s6 trén moét chip duy nhat.

— Dong vi diéu khién 4 bit cho cdc ung dung don gian MARC4 nhu
ATAMS10, ATAR940...

1.5.2. Vi diéu khién cla Microchip

— Dong 8 bit nhu PIC10, PIC12, PIC14, PIC16, PIC18 vdi b& nhdg
kiéu Flash, OTP, ROM hoac ROMiless dung Iuong tir 0,5 dén 256kbyte.

— Dong 16 bit nhu PIC24F, PIC24H.
— Dong xir 1y tin hiéu s6 16 bit nhu dsPIC30Fxxxx, dsPIC33FJxxxx.

1.5.3. Vi diéu khién cta Cypress

Cypress néi ti€ng voi dong san phdm PSoC, day la nhitng vi mach cé
tich hop vi di€u khién, c4c linh kién tuong tu (cdc bo khuéch dai, cac bo
bién d6i A/D, D/A, céc bo loc, cdc bo so sdnh...) va cac linh kién s& (bo
dinh thdi, bd d€m, bd tao xung PWM, SPI, UART, I12C...) trén mot chip
duy nhat. Viéc tich hgp hang tram khéi chic niang ciing véi mot bo vi
diéu khién trén mot chip cho phép giam thdi gian thiét k€, thu gon kich
thude san phdm, gidm cong suat tiéu thu va giam gi4 thanh sin pham.

1.5.4. Vi diéu khién cia Hitachi

H8 1a dong vi diéu khién duge phat tri€n boi Hitachi, dugc san xuat bai
Renesas Technology. H8 gém cdc dong sin phim HS8/300, H8/300H,
H8/500, H8S (vi diéu khién 16 bit) va H8SX (vi diéu khién 32 bit kifu
CISC). Cac vi diéu khién ho H8 duge sir dung rong rdi trong céc san phim
dan dung va cong nghiép nhu tivi, ddu ghi DVD, camera, PLC, bién tin...

1.5.5. Vi diéu khién cta Motorola

Motorola san xuat dong vi diéu khién 68xx nhu 6801, 6805, 6809,
6811... Mot sdn phidm tieu biéu cha Motorola Ia 68HCI11, day la mot bo
vi diéu khién 8 bit; 16 bit dia chi; tap lénh tuong thich vdi cdc phién ban
trude nhu 6801, 68035, 6809; c6 tich hgp bd bién déi A/D, bd tao xung
PWM, céng truyén thong déng bo/khong déng bo RS232, SPI.
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1.5.6. Vi diéu khién chia Maxim

Cdc san pham vi diéu khién do Maxim cung cip géom:

~ Vi diéu khién MAXQ 16 bit kién triic RISC nhu MAXQ3212,
MAXQ2000.

— Céc sén phdm dva trén kién triic 8051 cia Intel nhur vi didu khién
tich hop déng ho théi gian thye DS87C530, vi diéu khién tich hgp bo bich
déi A/D 10 bit DS80CHI1, vi diéu khién tich hop giao tiép mang
Ethernet DS80C400, DS80C430 (rat phu hop thiét ké IP camera, cic tram
do/diéu khién phan tdin AM nhu DS5250, DS2250, DS2252...).
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VI DIEV KHIEN 8051

2.1. TONG QUAN VE HO Vi DIEU KHIEN 8051

2.1.1. Tém tit vé lich st clia 8051

Nam 1981, hdng Intel gidi thicu bo vi di¢u khién 8051. Bo vi
didu khi€n nay c6 128 byte RAM, 4kbytc ROM, hai b¢ dinh thoi,
Mot cong néi 1iép vt bén ¢dng vio/ra song song {do rong 8 bit) tidt ca
déu duge dat trén mot chip. 8051 14 bo xit Iy 8 bit, ¢6 nghia 1a CPU
chi c6 thé lam viéc véi § bit dit licu tai mot that diém. Dir licu 16n
hon 8 bit duge chia ra thanh cde dir lieu 8 bit dé xir ly.

8051 da tré nén phd bién sau khi Intel cho phép cdc nha sin xudl
Khdc san xuat va bdn cdc dang bién thé clia 8051, Diéu nay din dén sy ra
doi nhiéu phién ban clia 8051 véi cde 16c do khdc nhau vi dung luong
ROM trén chip khdc nhau, nhung 14t cd cdc lénh déu tuong thich véi
8051 ban dau. Nhir viy, néu ta viét chudng trinh cho mot phién bin nao
cita 8051 thi ciing chay dugc véi moi phién ban khdc khong phu thuoc
vao hang san xuat.

BANG 2.1. CAC DAC TINH CUA 8051 DAU TIEN

Pic tinh $3 lugng
ROM 4 kbyte
RAM 128 byte
B§ dinh théi 2
Chéan vaolra 32
Céng néi tiép

Ngudn ngat 6

2.1.2. Cac thanh vién khac cua ho 8051

Cé hai bo vi diéu khién 1a cdc thanh vién khdc clia ho 8051 13 8052
v 8031,
1. Bé vi diéu khién 8052 \

Bo vi diéu khién 8052 12 mét thanh vién cila ho 8051, 8052 ¢6 tit
ca cic dic tinh chudn clta 8051 ngoii ra né ¢6 thém 128 bytc RAM vi
mot bd dinh thoi nira (bang 2.2).
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BANG 2.2. SO SANH CAC PAC TINH CUA CAC THANH VIEN HO 8051

Dic tinh 8051 8052 2031 B
; ROM trén chip 4 kbyte 8 kbyte khéng co
_ RAM 128 byte 256 byte 128 byte

Bo dinh thei 2 3 2 o
_ Chan vaoira 32 32 31 N
| Cdng ndi tiép 1 1 1 ]
| Ngudn ngét 5 "L___E.S_ ; T . .'

Nhu thay tir hdng 2.2 thi 8052 1a m& 1ong cla 8031, Do vay cac chuong
trinh vi€t cho 8051 déu chay trén 8052 nhung diéu nguoc lai [a khong dang.

2. Bo vi didu f»hwn 8031

Mot thanh vién khdc nira ctia 8051 1a chip 8031. Chip nay thuong
duge coi nhu 1a 8051 khong €6 ROM trén chip. Bé sir dung chip nay ta
phai b sung ROM ngoai cho né, ROM ngoai phat chia chuong trink ma
8031 s& nap va thyc hién. Vai 8051, chuong trinh duge chia trong ROM
trén chip bi gidi han béi 4 kbyte, con ROM ngoai duge gin vao 8031 1hj
¢6 thé 16n dén 64 kbyte. Khi st dung ROM ngoai ta chi con lai ¢6 hai
cong dé st dung cho muc dich vao/ra, dé gial quyet vin dé nay ta ¢é thé
md rong cong vao/ra cho 8031 bing cdch str dung vi mach PPl 8255,

2.1.3. Cac phién ban cuda 8051

Mic dit 8051 Ia thanh vién phd biéh nhit cda ho 8051 nhimg ching ta
s¢ gip ral nhicu phién ban cita né vdi nhimg tén goi kbde nhau tuy thuac vio
kicu bo nhd chuong trink, cong nghé ché tao, tdn 6 lam vice... Vi du phién
ban cia 8051 véi bo nhé UV - PROM duoc ky hiéu 1a 8731 Phién ban
Flash ROM ciing duoc ban bdi nhidu hing khic nhau, ching han cia Atmel
voi ten goi 1a AT89C5] con phién ban NV — RAM cua 8051 do Dalas
Semiconductor cung cap thi duoe goi 1a DS3000. Ngoai ra con ¢6 phien ban
OTP (lap trinh duge mot 1dn) cling dugce sian xuit béi rat nhidu hing.

1. Bé vi diéu khién 8751

Chip 8751 chi ¢6 4kbyte bo nhé UV — EPROM trén chip. P& su
dung chip nay ¢dn ¢6 bo d6t-PROM va bo xod UV — EPROM dé xod
noi dung cia bo nhd UV — EPROM bén trong 8751 trude khi ta ¢6 1hé
Iap trinh lai né. Do ROM trén chip d6t véi 8751 1a UV — EPROM neén

cdn phai mat 20 phit dé xod 8751 trude khi né ¢ thé dugc 1ap trinh tré
lai. Vi dicu ndy di din dén nhiéu nhi san xuat gidi thiéu cdc phién ban
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Flash ROM va UV — RAM. Ngoai ra con ¢6 nhiéu phién ban véi céc
t6c do khac nhau cua 8751 tir nhiéu hang khédc nhau.

2. Bé vi diéu Rhién AT8951 tit Atmel Corporation

AT8951 1a phién ban 8051 ¢6 ROM trén chip & dang bo nhd Flash.
Phién ban nay la 1y tudng d8i véi nhitng phat trién nhanh vi bo nhd
Flash c6 thé dugc xod trong vai giay. Dung AT89C51 dé phat trién mot
hé théng dua trén bo vi diéu khién yéu cidu mét bo d6t ROM hd tro bo
nhd Flash, khong yéu ciu b xod ROM. Hing Atmel dd cho ra doi mot
phién ban cia AT 89C51 ¢ thé dugc lap trinh qua ¢6ng truyén thong
COM ciia mdy tinh IBM PC. '

BANG 2.3. CAC PHIEN BAN CUA 8051 DO HANG ATMEL CUNG CAP
(FLASH ROM)

Ky hig¢u ROM RAM Chéan /O | Timer { Ngat | Vce béng vé
ATBICS1 4 kbyte | 128 byte 32 2 6 5V- | 40 chan, 2 hang
IATBILVSY 4 kbyte | 128 byte 32 2 5] 3V | 40 chan, 2 hang
ATBAC1051 | 1 kbyte | 64 byte 15 1 3 3V | 20 chan, 2 hang
ATBIC2051 | 2 kbyte | 128 byte 15 2 6 3V {20 chan, 2 hang
IAT89CS52 B kbyte | 128 byte 32 3 8 5V | 40 chan, 2 hang
AT83L V52 |8 kbyte | 128 byte 32 3 8 3V | 40 chan, 2 hang

AT89C2051 1a bo vi diéu khién 8 bit dugc ché tao theo cong nghé
CMOS, ¢6 thé hoat dong duogc & dai dién dp tir 2,7V dén 6V. Bo vi diéu
Xhién nay dugc déng géi DIP 20 chéan, kha nho gon so voi AT89852
nhung van cé du cdc tai nguyén thong dung nhur:

— Bo nhé: 2 kbyte Flash ¢6 thé ghi/xod duoc 1000 14n; 128 x 8-bit RAM,;

— C6 thé hoat dong & tdn s6 thach anh 1én t6i 24MHz;

— 15 chan xuat nhap,

— 2 b6 Timer/Counter 16 bit;

— 6 ngudn ngat;

— 1 PORT ndi ti€p;

— 1 bd so sanh (Analog Comparator).

AT89C4051 cé so db chan va cdc 14 nguyén gidng AT89C2051,
ngoai trit by nhéd ROM ¢é dung lugng 16n hon (4kbyte).

AT89S52 1a mot bo vi diéu khién thong dung, gid ré ¢6 khd nhiéu
chitc niang hay, ddc biét 1a ¢6 tich hgp san bd nap ISP trén chip gidp nguoi
sir dung c6 thé dé dang thuc hién cdc bai thi nghiém véi chi phi rat thap.

Ciing c¢é nhitng phién ban ky hiéu thé hi¢n kiéu déng vo va toc do
khdc nhau cta san phdm. Xem bang 2.4, vi du, chit “C” ding trudc s6
51 trong AT89CS51 - 12PC la k¥ hiéu cho CMOS, “12” ky hiéu cho
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12MHz va “P” 14 ki€u d6ng vé DIP va chit “C” cuéi cing 13 k¥ hiéu
cho thuong mai (nguoe véi chir “M” la quan su). Théng thudng
AT89CS51 — 12PC rat 1y tudng cho cdc du 4n cia hoc sinh, sinh vién.

BANG 2.4. CAC PHIEN BAN 8051 V&1 TOC BO KHAC NHAU CUA ATMEL

Ma linh kién Téc as 84 chan Poéng vé Muc dich
ATB9C51-12PC 12 MHz 40 DIP

Threng mai

2.2. KIEN TRUC PHAN CUNG CUA HO 8051

2.21. Sg do khdi va chire nding cac khéi cua 8051/8052/AT89S52

PoR - PO7 Pzo . Fi7

GO T
= I
= Fak ATOH. BECORT O POAT 2
1 FEGISTER RAM ‘ LATCH LATCH FLASH
! r
!
|
i i :
i :
H 1
' :
!
PR AM !
] [ STACK
REGISTER AGC POINTER &Dgggrs;ﬁ i
i
’ 1
1
L L
1 BUFFER
Pz THEI
P
ALL INCRERENTER
' INTERAUPT SERIAL PORT. i
} AND TIRER BLOCHKS :
.' 1
' PROGHAM '
i PEW COLNTER :
! :
|
; !
PEEN ——] i
ALEFROG 41— T:",j”[;c' INSTRUCTHON UL DPTA b
EA/Vpp—i—# CoNTROL | PEGISTER ]

RST—1

Y L
i WATCH PORT 3 AT 1 5P GRAM
i 0 LATCH i v PFﬁ%&c
'
'
'
i

LATCH FORT

E ose I FORT 3 DRVERS l-q— Po;r 1 DRNVERS E
QRN 5 15 o A A A 5 8 AN A AN A ﬁ# ____________________ |
. G Fao .- Pa? P10 - P17
T

Hinh 2.1. So d& khai cha bd vi digu khién AT89S52.
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Bo vi diéu khién AT89S52 gém cdc khéi chitc nang chinh sau day:
e CPU (Centralprocessing unit) bao gon :
— Thanh ghi tich 1y A;

— Thanh ghi tich 14y phu B, diing cho phép nhéin v phép chia;
~ Don vi logic hoc (ALU: Arithmetic Logical Unit);

— Thanh ghi tIr trang thdi chuong trinh (PSW : Prorgam Status Word);
— Bon bang thanh ghi;

— Con tro ngan xép.

e Bo nho clhirong trinh (bo nhv ROM ) gém 8kbyte Flash.

e B¢ nhe dir licw (bo nhd RAM) gém 256 byle.

*Bo UART (Untversal Ansynchronous Receiver and Transmitter)
co chie nang truyén nhan ndi tiép, AT89S52 ¢6 thé giao tiép véi cong
néi 1iép caa may tinh thong qua bo UART.

*3 bo Timer/Counter 16 bit thuc hi¢n cdc chifc nang dinh thoi va
dém sy kién.

e WDM (Watch Dog Timer): WDM duoc ding dé phuc héi lai hoat
dong cua CPU khi né bi treo bdi mot nguyén nhan nao do. WDM ¢
AT89852 gébm mot bd Timer 14 bit, 1 bo Timer 7 bit, thanh ghi
WDTPRG (WDT programable) diéu khién Timer 7 bit vd mot thanh
ghi chite nang WDTRST (WDM register). Binh thuong WDT kKhong
hoat dong (bi cdm), dé cho phép WDT, cic gid tri 1EH v E1H cin
phdi dugc ghi lién tiép vao thanh ghi WDTRST. Timer 14 bit caa WDT
s€ dém tang dan sau moi chu k¥ déng hé cho dén gid tri 16383 thi xdy
ra tran. Khi xay ra tran, chan Reset s€ duge dit ¢ muie cao trong
khoang thdi gian 98* T (Tase = 1/Fuse) va AT89852 <€ dugce reset.
Khi WDT hoat déng, ngoai trir Reset phdn cting va Reset do WDT tran
thi khong ¢é cdch nao ¢é thé cam duge WDT, vi vay khi sir dung WDT
thi cdc doan mi ciia chuong trinh phdi dugce dat trong cdc khe 1hdi gian
gitta cdc 1dn WDT dugc khoi tao lai.

Thanh ght WDTPRG:

7 6 5 4 3 2 1 0
- - - s2 S1 30

Tuy theo cac gid tri khdc nhau duge ghi vao S0, S1, 82 s€ ¢o s
chu k¥ mdy ma WDT sé& dém cho trong bing 2.5 va thdi gian tran
(time—out) chia WDT wrong béing 2.6. '
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BANG 2.5. SO CHU KY MAY WDT DEM TUY THEO GIA TRI CUA S0, S1, S2

Hinh 2.2. WDM trén AT89552,

52 S1 S0 Machine Cyle Count
0 0 0 2
0 0 1 218
0 1 0 218
0 1 1 247
1 0 0 218
1 0 1 21
1 1 0 220
1 1 1 27
BANG 2.6. THOI GIAN TRAN CUA WDT
§2 51 50 Foee =12MHZ | Fo, =16 MHz | F___ =20 MHz
Q 0 0 18,38 ms 12,28 ms 9,82 ms
0 0 1 32,77 ms - 24 67 ms 19,66 ms
0 1 #] 65,54 ms 49 14 ms 3932 ms
4] 1 1 131.01 ms 88,28 ms 76,64 ms
] 1 0 ¢] 262,14 ms 196,56 ms 157,28 ms
9 0 1 524,20 ms 383,12 ms 314,56 ms
1 1 0 1,45 788,24 ms 629,17 ms
| 1 1 1 210s 1 1.57s 1,258
Machine cycle count: S6 chu k¥ may WDT dém.
Foser Tan s6 dao dong cia thach anh.
Reset Decoder
WR
1 I | I—- Control
WDTRST ;
Enable _
14-bit Counter 7-bit Counter
Fwd Clock -
WDTPRG
Outputs
l ¥
I—h-
[-i-1-T-T-T2T1Jo]
R't_eset



e Khoi diéu khién ngdr v6i 2 nguén ngit ngoai va 4 ngudn ngit trong.

* B¢ ldp trinh (ghi chuong trinh Ién Flash ROM) cho phép ngudi sir dung
¢6 thé nap cdc chuong trinh cho chip ma khong c4n cic bo nap chuyén dung.

o BS chia tdn s6 v6i he s6 chia la 12.

o4 cong xudt nhdp v6i 32 chan.

2.2.2. So db chan, chirc ning cac chan cua ho 8051

P1.0(]

P1.17]

P1.2[]

P12

P1.4 ]
{MOS!) P1.5 (]
{MISOY P1.6 T
{SCK) P1.7 [}
RST

{RXD) P3.0 ]
(TXD) P3.1 ]
{INTO) P3.2 [
{INTY) P3.a [
(T0) PA.4 ']
{F1) P35 (]
(WR) P3.6 O
{RDY Pa.7 O}
XTAL2 (]
XTAL1 T
GND

/- - B I - R L I S N ]

oy

r
-

IVGE

] Po.0 (ADO)
1 Po.1 (ADT}
1 PO.2 (AD2)
70,3 (AD3)
1 P0.4 (AD4)
] Po.5 (ADS)
-] PO.6 (ADB)
1 P07 (AD7)
N EANVPP

N ALE/PROG
M FSEN

(] P2.7 (A15)
1 P26 (A14)
] P2.5 (A13)
1 P2.4 (A12)
1 P2.3 (A1)
N P22 (A10)
] P2.1 (A9)
(] P2,0 (A8)

a) 89C51/89351 DIP 40 chan;

ga 38
=222
i Bt R
SEria9SgEse
Agomnooangon
mosh 1507 o) 199339, ) Poa (AD4)
(MISO) P1 68 3B {] FD.5 (AD5)
(sEK P17 ]9 97 A P08 (ADE)
AST ] t0 35 [ PO.7 (A7)
Exm OO N 35 [1 EAVPP
NGz a4 [INC
{TxDy P31 {12 431 ALE/PROE
{INTO) PB.2 ] 14 a2 @ FSEN
(NTi} P33 15 a1 P27 (a5
oy PIALCT 16 30 [1P2.6 (A1)
(Tupa.sl:ﬁgEa&ggaﬁgaﬁm:nswa;
oo oo uUoT g
W NEQOQW R N0
gg233288dsd
<% gFggce
EE S2aax

¢} 89C51/89S51 kidu PLCC;
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RSTO]1
{AXD) P3.0[] 2
(TXD) P3.1 ] 3
{INTO)P3.2 14
(INTH P35

ToyP34[]6
{TuP3sC]7
{(WR)P36[8
{RO)Pa.7 9
XTAL2 [} 10
XTALT (11
GND ] 12
PWRGND]13
{AB) P20 14
(A9 P2.1[]15
ArgyP2.2(]18
A1y P23 17
(a12) P2.4
{A13) P25 [
{A14d) P26 O
{A15) P2.7 ]

19
20
21

18"

S

42
4
40
3%
38
37
36
35
3
a3
32
31

30

29
2
27
26
25
24
23
22

[++]

[1P1.7 (30K
[1P1.6 (MIST)
1 P1.5 (MOSI)
1 P1.4
[1P1.3
P12

[ P11
P10
[1VDD

[ PWRAVDD
1 P0.0 {ADD)
"1PO.1 (AD1)
P02 (AD2)
[1P0.3 (AD3)
171 P04 (AD4)
[ Po5 (ADS)
[ P06 (ADS)
7 P07 {(ADT)
[1 EA/VPP

[ ALE/PROG
] PSEN

b) 89C51/89551 kidu DIP 42 chan;

[y
g928
A B 2 o= oo
iaiansBEEER
1Y EnAYS
{Masl P s 33 [1P0.4 (Al
(MIsSo P1a 2 32 P0G ADS)
(son P72 2t ] P06 (ADS)
RET] 4 a0 [0 P07 {ADT)
(XD} P3O ]S 29 [ EAvPP
[Lefal #[INC
Mo Ps1 07 27 P ALEPATG
{NTD) Pa2 & 26 [ PSEN
{(HTPaat]e 28 TIPZ T |A1S}
{Toy P& 0 24 QP26 (A14)
rypPasg i 2AIP25 (A1)
aomEnPe R o
- R N R N W |
b MLt = i R B
fEdiaarrred
"E‘E'i QEE:&‘
Bk 233z

d) 89C51/89S51 kidu PQFP/TQFP;



RST O
(RXD) P3.0 ]
(TXD} P3.1
(IKT5) Pa.2 O]
(INT1) P3.3 O
(Toy Pa.4[]
T1)Pas(]
{(WR) P26 ]
(RD) P3.7 [
XTAL2
XTAL1 |
GND [
PWRGND (]
(AB) P2.0 1]
(A3) P2.1
(A10) P22 O
(A11) P2.3 ]
(A12) P2.4 [
(A3 P25 (]

m o~ M B -

—_ o -
=)

13
14
15
16
17
18
15
2D

7
T2yP1.0]1 ap[Ovee
(T2EX)P1.10]2 39 [1 P0.0 (ADO)
P1.2{3 3a P01 (ADY)
P1.a04 37 [0 PO.2 (AD2)
P1.4]5 36 [[1 P.3 (AD3)
iMOSIP1.5C]6 35 [0 Po.4 (AD4)
(MISO) P16 7 34 [0 PO.5 (AD5)
(SCK) P1.7C]8 33[5 P06 {ADE)
RST{]o 32{1°0.7 (ADT)
(RXD) P3.0T]10 at [ EANVPP
(TXD) P3.1 Lf 11 30 [) ALE/PROG
(INTo)Pa.2] 12 29 ] PSEN
(NTT)yP3.31]13 28 |1pP27 (A1)
(TOy Pa.41 |14 27 Pz (A14)
(TY) P3.50] 15 26 = P2.5 {A13)
(WR)P3.6] 16 251 P2.4 (A12)
(RO P3.7 ] 17 240 P23 (A1)
XTALZ ] 18 2317 P2.2 (A1D)
XTAL1 [ 19 22 1 P2.1 (A9).
GND 20 21 QP20 (AB)

e) 89C52/89552 kidu DIP 40 chan;

{(A14) P25
(A15) P2.7 [] 21

42
a1
40
ag
38
a7
36
35
34
a3
az
a1
30
29
28
27
26
25
24
23
2

] P1.7 (SCK)
1 P1.6 (MISO)
1 P1.5 (MOSI
P14
[1P1.3

1 P12

1] P1.1 (T2EX)
[1P1.0(T2}
[1VDD

[1 PWRVDD
1 P0.0 (ADQ)
[ 1 PO.1 (AD1)
1 P0.2 (AD2)
1 P0.3 {AD3}
3 P04 (AD4)
11 P05 (ADS)
1 P06 (ADS)
[ P07 (AD7)
[ EAVPP

(1 ALE/PROG
1 PSEN

f) 89C52/89552 kiéu DIP 42 chan;

& goN
=§ - 3888
AN =9 #9599
Zaisiif29RERE
,::: ;';LA:{_L"IHT-‘II”]
(MOSH P15 7 [o] Iv9s 339;1%.4(;\041 ’
(MISOI P16 L|8 sa] ' Pos (ADS)
{SCK) P17 @ 37 [0 Po.g (ADS)
AET |10 36 [JPO.7 (ADT)
{RXDY PA.B ) 11 35 0 EANVPP
NCL]12 a4 NG
X PaLla 33| ] ALE/PROG
(NTO} P22 114 a2 | FSEN
(iNT1} P37 1S a1 P27 ta15)
(T P34 |18 30| PRB (A14)
(T1} P3.6 |72 R ANRE8 8N =ﬁzs_,nz,s A13)
| I IR T DI BN ) S 0 B O |
oo ; il = I e B B
£ z ZEAETEEYR R
o= = SHF 6 -
£€ 22z:%

g) 89C52/89552 ki€u PLCC;

Hinh 2.3. So d& chan cia89C51/89551, 89C52/89552.

1. Port 0 (P0.O0 - P0.7)

"I ECRE
&8 8889
Tmy=e ge-an
AaEiAZ2SEFERE
A I T Y T e I R
A E R EEEEEE
MOSIEPLE T 337 PO {ADY)
(MO 6 T2 321 PO5 (ADS5)
BoKyP1.7']a 1 [C POE {ADE)
AST 4 30| Po.7 (ADT
{RXD) P3OLYS 23| EAnwPPR
NC[]8 ZB[T NG
(TxD) P31 07 27 [C ALERRTG
(Nt PAZ )8 26{ PSEMN
{NTiiFa.3(] e 25 P27 (A15)
[Ty Pa4 10 Co24[ P2B e
Ty Pas 11 23 [ P AT
geregecnagoy
I; I'._: PO LS I
- -y Mmoo
goid Sa8a
& x = geea
£E 1zzz

h) 89C52/89552 kidu PQFP/TQFP.

Port 0 gdm 8 chan, ngoai chitc nang xuit nhap, Port C ¢dn 1a bus
da hop dir li¢u va dia chi (ADO-AD?7), chiic nang nay s& dugc sir dung
khi 8051 giao tiép vdi céic thi€t bi ngoai ¢d ki€n tric Bus nhu cic vi

mach nhg, mach PIO...

AVIER DA
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Address low/
Data

VDD
Read )“‘l 2
Latch
. BXrox
Internal 1|———[ )»—u
Bus D Q 0

Control

PO.X
Whrite to LATCH
Latch

b
Read I ]
Pin

Hinh 2.4. Cau trac cda cac chan trén Port 0.
2. Port I (P1.0 - P1.7)

Dai véi 8051, chic ning duy nhét cia Port 1 1a chifc nang xu4t nhap,
cling nhv cdc Port khic, Port 1 ¢6 thé xut nhap theo bit va theo byte.

VCC
Alternate
Outpu_t Alternal
Funclion Puli-Lip (1)
Read
Latch
Q‘ >—l I P1x
Pix
tnternal 3 P4 x
Bus D Q
P2X
Write to LATCH —
Latch b CL
. . -1
Read J ~
Pin Alternate
Input
Function

Hinh 2.5. Ciu tric cla cac chan trén Port 1 va Port 3,

Riéng dong 89Sxx, ba chan P1.5, P1.6, P1.7 dugc ding dé nap
ROM theo chudn ISP; hai chan P1.0 va P1.1 duoc ding cho bo Timer 2.
So dé k&t néi ATBIS52 vdi cOng song song dé nap chuong trinh (file ma
— *.hex) tir mdy tinh dugc dua ra trong phén Phu luc.

3. Port 2

Port 2 ngoai chitc nang 1a céng vao/ra nhu port O va port 1 con 1a
byte cao cua bus dia chi khi st dung bo nhé ngoai.
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Cau tric cdc chan cha port 2 duge vE trén hinh 2.6.

Address High! control VDD

Read Alternal
Pull-Up {2
Latch ul-Up )
——) roxm
Internal
Bus D Q 0
P2.X

Write to LATCH -
Latch e
Read I]
Pin

Hinh 2.6. Cau tric cla cac chan trén Port 2.

4. Port 3

Moi chan trén Port 3 ngoai chitc nang xust nhap codn c6 mot chirc

ning riéng, cu thé nhu sau:

Bit

P3.0
P3.1
P3.2
P33
P34
P3.5
P3.6
P3.7

Tén
RXD
TXD
INTO
INTH
TO
T1
WR
{RD

Chifc ning

Dir liéu nhan cho Port néi tigp,
Dir ligu truyén cho Port néi tiép.
Ng#t bén ngoai 0.

Ngat bén ngoai 1.

Ngd vao clha Timer/counter 0.
Ngo vao clia Timer/counter 1.
Xung ghi bé nhd dir ligu ngoai.
Xung doc bd nhd dir liéu ngoai.

5. Chan /IPSEN (Program Store Enable)

/PSEN 1a chan diéu khién doc chuong trinh & bo nhé ngoai, né dugc
ndi véi chan /OE dé cho phép doc cic byte ma lénh trén ROM ngoai.
/PSEN s& & miic thdp trong thoi gian doc mi 1énh. M3 lénh duwoc doc tir
bo nhd ngoai qua bus dit liéu (port 0) thanh ghi lénh dé duoc gidi ma.

Kht thyc hién chuong trinh trong ROM no6i thi /PSEN & miuc cao.

6. Chan ALE (Address Latch Enable)

ALE 12 tin hiéu diéu khién chot dia chi cé tdn s6 bang 1/6 tin s6
dao dong cia vi diéu khién. Tin hiew ALE dugc ding dé cho phép vi
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mach chdt bén ngoai nhu 74373, 74573 chét byte dia chi thap ra khoi
bus da hop dia chi/dit lieu (Port 0).

7. Chdan /EA (External Access)

Tin hiéu /EA cho phép chon b nhd chuong trinh 1a bo nhé trong
hay ngoai vi didu khién. Néu /EA & mitc cao (n6i vdi Vcc) thi vi diéu
khién thi hanh chucng trinh trong ROM noi. Néu /EA & miic thap (n6i
GND) thi vi diéu khién thi hanh chuong trinh tir b6 nhé ngoai.

8. RST (Reset)

Ng6 vao RST wrén chin 9 14 ngd reset cha 8051. Khi tin hiéu nay
duge dua lén mic cao (trong it nhat 2 chu ky may) cdc thanh ghi trong
bd vi diéu khién duge tai nhitng gid tri thich hop dé khai dong hé thdéng.

9. XTAL1, XTAL2

ATBIS52 ¢6 mot bo dao dong trén chip, né thudng ducc néi véi bo
dao dong thach anh 6 tdn s& 16n nhit 14 33MHz, théng thudng 13 12MHz.

10. Vee, GND

“ATB9S52 diing ngubn mot chiéu ¢é dai dién dp tir 4V dén 5,5V
dugc cdp qua chin 40 va 20.

2.2.3. T4 chifc bd nhé

ATB89S552 c¢é bg nh¢ theo ciu tric Harvard — ¢6 nhitng viing cho bo
nh¢ rieng biét cho chuong trinh va dit liéu. Nhu di néi & trén, ca bd nhé
chuong trinh va dif liéu cé san & trén chip, tuy nhién dung luong cua céc
bo nha trén chip 1a han ché. Khi thiét k&€ cdc tng dung doi hoi bo nhé 1dn
ngudi ta c6 thé ding bo nhé ngoai vai dung lugng 1én t6i 64 kbyte cho bo

nh¢ chuong trinh va cho 64 kbyte bo nhé dit liéu (hinh 2.7).

OXFFFF g e e e
o CODE XDATA
=
A
';_‘ -
@
------------- : OXFF
| IDATA 0x20
FDATA H sBDATA
; E DATA REG Ox1F
0X0000 - ¥ .. e JRUNR I § SN § S S

Hinh 2.7. T8 chic bd nhé clia AT89S52.
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1. B nhd chuong trinh

ATB9S852 ¢6 8 kbyte Flash ROM trén chip, khi chan /EA {chan so6
31) dwge dat & mite logic cao (+5V), bo vi diéu khién s& thyuc hien
chuong trinh trong b6 nhé nay bat ddu tr dia chi O000H. S6 14n lap
trinh (ghi) cho b nhd nay 1 khoang 1000 lan.

Khi chan /EA dugc dat & mic logic thép, bo vi diéu khién s& thuc
hi¢n chuong trinh & bo nhéd chuong trinh ngoii (EPPOM ngoai), tuy
nhién dé c6 dugc di¢u nay thi cdn phai ¢6 mot mach phdi ghép
AT89552 véi Flash/EPROM nhu trong hinh 2.8. Vi mach chét (Latch)
s¢ tach ricng Bus da hop dia chi va dit lieu ADO-AD7 trén port O cla
§951, tuy theo dung lugng cia EPROM s€ ¢6 s6 dudng dia chi twong
ting dwge diung. Tin hién diéu khién doc ROM la tin hiéu /PSEN.

ATB9S52 Flash
55 EPROM
P2 : ™>{ A15:8

ALE -
AD7:0 Latch| A7:Q

PO Q_‘—’_Q > AT0
ﬁ'>h D7:0

PSEN# CE

Hinh 2.8. So d& ghép néi AT89S52 vdi EPROM.
2. B6 nho diz liéu

AT89852 c6 256 byte RAM n6i (bang 2.7) duge phan chia nhu sau:

¥ Cdc bank thanh ghi ¢é dia chi iy O0H dén IFH.

32 byte thap ctia bo nhd noi duge danh cho cdc bank thanh ghi. Bo
1énh 8951 hd trg 8 thanh ghi c6 tén 1a RO — R7 va theo mic dinh sau
khi reset h¢ thong, cdc thanh ghi nay ¢6 cdc dia chi tir OOH — 07H.

Cic lenh dung cédc thanh ghi RO — R7 s& ngin hon va nhanh hon so
vai cde lénh ¢6 chac nang twong itng diing kiéu dia chi truc tiép. Cic dit
licu duge diing thudng xuyén nén sir dung mot trong cdc thanh ghi nay.

Do ¢6 4 bank thanh ghi nén tai mot thoi diém chi ¢6 mot bank
thanh ghi dugce truy xudtl bdi cdc thanh ghi RO — R7, dé chuyén déi
viéc truy xult cdc bank thanh ghi ta phai thay déi cdc bit chon bank
trong thanh ghi trang thii.
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* RAM dia chi hod ritng bit ¢6 dia chi tur 20H dén 2FH.

ATB9S552 ¢ 128 bit ¢6 chita cdc byte dinh dia chi theo bit tir 20H
dén 2FH. Y tudng truy xuit tirng bit bang phin mém 13 cdc dac tinh
manh ctia cdc bo vi diéu khién néi chung. Cdc bit ¢6 thé duoc dat, xéa
{AND, OR)... v6i 1 1&énh don.

* RAM da dung tit 30H dén FFH.
* Cdc thanh ghi chitc ndng ddc bi¢t tir 80H dén FFH.

BANG 2.7. BO NHG DU LIEU TREN CHIP CUA AT89S52
7F FF

Viing RAM da dung

30
2F |7F|7E|7D|7C|7B[7A}179(78
2E|77(76:75(74|73[72]|71]|70
2D|6F |6E(6D{6C|6B6A |69 (68
2C|67166(65|64(63|62(61 (60
2B |5F |5E|5D|5C|5B|5A| 59|58
2A|57|56155|54(53|52|51 (50
29 4F [4E14D[4C|4B|4A 149 |48
28|47 |46 (45744 (43542 (41 (40
27 |3F |3E(3D|3C (3B |3A([39 (38
26|37 |36(|35(34(33(32]31]|30
25§2F |2E{2D|2C|2B|2A| 2928
24 (2712625124123 (22:21|20
23 [1F|1E(1D{1C|1Bi1A |19 (18
22(17¢i16|15(14[13]{12]11]|10
21|0F |OE(OD|OC|OB|OA |09 |08
20j07|06|05|04{03(02|01]|00

Danh cho cac thanh ghi dic biét (SFR)

tF Bank 3

18 .

17 Bank 2

10

oF Bank 1

08

o7 Bank thanh ghi ©

06| (mac dinhchoRO-R7) | °
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Port 0 < > Dg-D7
— TAHC373
8051 EA ] o Yacar  RAM
o —
ALE G
Port 2 > AB-A15
RD OF
WR WE
Hinh 2.9. So d& ghép ndi 8051 vdi RAM ngoai.
Address Bus (AD - A15)
Data Bus (D0 - D7}
2764 MWR  /RD 6264
PSEN —]/OE DO-D7 /OE DO0-D7
\ A E
\ {A0-a12 EPROM Ag-a12 RAM
8kBytes 8kBytes
ics — s
ics S
1Cs ICS
c 0
1
A 2
< S,
74HC138 4 [——
5 f——  Tdicéac vi mach
ROM/RAM khac
G1 6 ——
J .
IG2A 7
1G2B

Hinh 2.10. Giai ma dja chi cho cédc vi mach nhé.
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Bo nhd dit liéu ngoai 12 bo nhd RAM duoc doc hoac ghi boi tin
hi¢u /RD va /WR. Cac RAM c6 thé giao tiép v6i ATR9S52 twong tu
cdch thic nhu EPROM ngoai trir chan /RD cha AT89S52 ndi v6i chan
/OE (Qutput Enable) cia RAM vi chan /WR c¢ha AT89S52 ndi véi
chan /WE clia RAM (hinh 2.9). |

Néu cé nhiéu vi mach
ROM vad RAM ciing duoc
ghép n6t véi AT89S52 thi co
thé ding thém vi mach giai

RAM

MR MR
md 74LS138 (hinh 2.10).

Nhu da néi ¢ trén, bd nhé
chuong trinh va by nhéd dit lieu o,

ctia AT89S852 ¢6 thé trung dia 1OE
cht, di€u nay cho phép ngudi psen
thi¢t k€ c6 theé xay dung mot

bé nhd dir lieu chia chuong

trinh thye thi (b6 nhd dir liéu . L o
doc nhu bo nhé chuong trinh) Hinh 2.11. B nhd& dir I|g}: doc nhu bd nhd

N chudng trinh.
nhu hinh 2.11.

2.2.4. Cac thanh ghi chirc néang

1. Tu trang thdi chuong trinh (PSW: Program Status Word)
Tu trang thai chuong trinh & dia chi DOH dugce tém tat nhu sau:

Bit Ky hiéu Dia chi {bit) Ma ta

PSW.7 cY D7H Cary Flag

PSW.8 AC D6H Auxiliary Cary Flag
PSW.5 FO DsH Flag O

PSW.4 RS1 D4H Register Bank Select 1
PSW.3 RS0 D3H Register Bank. Select 0

00 = Bank 0; address 00H+07H
01 = Bank 1; address 08H-0FH
10 = Bank 2; address 10H+17H
11 = Bank 3; address 18H+1FH

PSW.2 ov D2H Overlow Flag
PSW.1 — C1H Reserved
PSW.0 P DOH Even Parity Flag
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BANG 2.8. DIA CHIi VA GIA TRI KHI RESET
CUA CAC THANH GHI CHUC NANG CUA AT89S52

OFBH OFFH
B
OFOH 1 h000000 OF7H
QEBH} - OEFH
ACC '
REOH| 55000000 0ETH
0D8&H 0DFH
PSwW
. ODOH | go000000 oDT7H
ocan | T2CON T2MOD RCAP2L | RCAPZH TL2 THZ :
00000000 | XXXXXX00 | 00000000 | 00000000 | nooooooo | 00oODOCO OCFH
ocoH oC7H
0B8H e OBFH
XX000000
P3
OBOHT 49111111 oB7TH
IE
0ABH | v 000000 OAFH
P2 AUXR1 WOTRST
CAOH | $1111111 XAKXXXXO XXXXXXXXK 0A7H
SCON SBUF
98H [ popooooo | XXX XXX 9FH
P1
9OH | 45111111 7H
TCON T™OD TLO TLA THO THA AUXR
88H | aooo0000 | ooopooon | ooonoooo | 60000000 | 00000000 | 00000000 | XXXOOXXQ 8FH
ul Po sp DPOL DPOH DPIL DP1H PCON
BOH| 15991111 | cooooi11 | 00000000 | ©ooo0QOOC | 00000000 | OQOOOGOO oxxxpogn | &7H

Clurc ndng tirng bit ciia tiv trang thdi clutong trinh:

— C& nhd CY (Carry Flag): C& nhé ¢6 tac dung kép. Thong thudng
né duoc ding cho cédc 1énh todn hoc: C = 1 néu phép todn cong cé su
trin hodac phép trlr ¢6 mugn va nguoc lai C = 0 néu phép toén coug
khéng tran va phép tri khéng cé muon.

— C& nh& phu AC (Auxiltary Carry Flag):

Khi cong nhitng gid tri BCD (Binary Code Decimal), c& nhd phu
AC duoe thiét 1ap n&u két qua 4 bit thip ndm trong pham vi diéu khién
OAH — OFH. Nguogc lai AC = 0. ‘

— C& 0 (Flag 0): C& 0 (FO) 1a 1 bit co da dung dung cho céc tng
dung cita nguoi dung.
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— Bit chon bank thanh ghi truy xu4t RSO, RS1:
RS1 va RSO quyét dinh day thanh ghi tich cuc. Ching duge x6a
sau khi reset h¢ th6ng va dugc thay d6i bdi phdn mém khi cin thiét.

Tuy theo RS1, RSO = 00, 01, 10, 11 s& dugc chon Bank tich cuc
twong ung 1a BankO, Bankl1, Bank2, Bank3.

RS1 RSO BANK
0 0 0
o T :
1 0 2
1 1 3

— Co tran OV (Over Flag):

Ca tran dugce thiét lap sau mot hoat dong cong hoic trir néu cé sy
tran todn hgc. Khi cdc s6 cé dau duge cong hoac trir v&i nhau, phin
mém c¢6 thé kiém tra bit nay dé xdc dinh xem k&t qua cé nam trong
tam xdc dinh khong. Khi cic s§ khong c¢é ddu duge cong, bit OV duge
bd qua. Cic két qua 16n hon +127 hoiic nhd hon —128 thi bit OV = 1.

— Bit Parity (P):

Bit tr dong duge thiét lap hay x6a & mdi chu k¥ may dé 1ap bit
~ chén 1€ (Parity) chén véi thanh ghi A. Su d€m céc bit 1 trong thanh ghi
A cfng v4i bit chdn 1€ Iudén luon chin, Vidu A chda 10101101B thi bit
P dit 1én 1 d€ tdng s6 bit 1 trong A va P 1a chin.

Bit chan 1é thudong duge ding trong su két hgp vdi nhitng thi tuc
cta Port néi ti€p dé tao ra bit chin 1 trudc khi phat di hoic kiém tra
bit chén 1€ sau khi thu. '

2. Thanh ghi B :

Thanh ghi B & dia chi FOH dugc diing cung véi thanh ghi A trong
cdc phép todn nhan chia. Lénh MUL A B s& nhan nhitng gid tri khong
ddu 8 bit trong hai thanh ghi A va B, 1di tra vé két qua 16 bit trong A
(byte cao) va B (byte thap). Lénh DIV A B ldy A chia B, két qua phén
nguyén cua phép chia dat vao A, phin du dit vao B.

Thanh ghi B ciing ¢6 thé duge dung nhu mot thanh ghi trung gian,
thanh ghi nay duge dinh dia chi theo bit tir FOH dén F7H.
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3. Con iré ngan xép SP (Stack Pointer)

Con tré ngan x&€p la mot thanh ghi 8 bit & dia chi 81H ding dé
chira dia chi cia dinh ngan x&p. Céc 1énh thao tic véi ngin x€p bao
gém céc lénh cdt dif lieu vao ngin x&p (PUSH) va 14y dir lieu ra khoi
ngan x€p (POP). Lénh cat dir 1iéu vao ngin x€p s& 1am ting SP va leénh
1&y ra khoi ngan x&p s& lam gidm SP. Ngin x€p clia AT89S52 1a 128
byte ddu cliia RAM noi.

4. Con tré diz liéu DPTR (Data Pointer) :
Con trd dit lieu (DPTR) duge diing d€ truy xuét bo nhé ngoai. Con
tré dit liéu 12 mot thanh ghi 16 bit & dia chi 82H (DPL: byte thap) va
83H (DPH: byte cao).
Vi dy: 03 lenh sau sé ghi 12H vao RAM ngodi & dia chi 1200H:
MOV A, #12H
MOV DPTR, #1200H
MOV @DPTR, A

5. Thanh ghi ctia cdc céng (Port Register)

C4c thanh ghi ch@a cdc Port cia AT89S52 bao gébm thanh ghi cta
Port O & dia chi 80H, thanh ghi clia Port 1 & dia chi 90H, thanh ghi clia
Port 2 & dia chi AGH, va thanh ghi cha Port 3 & dia chi BOH. T4t ca c4c
thanh ghi cla cdc Port nay déu c6 thé truy xuat theo bit va theo byte.

6. Thanh ghi cua cdc bg dinh thai (Timer Register)

AT89552 c6 chira ba bo d€m/dinh thdi (Timer/Counter) 16 bit dugce
diing cho viéc dinh thoi hoac dém sy kién. Bo dinh thoi 0 (Timer 0) &
dia chi 8AH (TLO: byte thdp) va 8CH (THO: byte cao); Timer 1 & dia
chi 8BH (TL1: byte thap) va 8DH (TH1: byte cao) Timer 2 & dia chi
CCH (TL2: byte thdp) va CDH (TH2: byte cao). Cdc thanh ghx nay
khéng dugc dinh dia chi bit.

7. Thanh ghi ctia ¢éng ndi tiép (Serial Port Register)

AT89S52 chita mét Port néi tiép phuc vu cho viéc trao déi thong
tin voi cdc thi€t bi ¢6 kha nang giao ti€p ndi ti€p nhu may tinh (qua
cOng com), modem hodc cdc bo vi diédu khién khdc cé cling chifc ning.
Thanh ghi dém dir liéu n6i t€p (SBUF) & dia chi 99H lam ca hai nhiém
vu truyén va nhan dit lieu. Khi truyén dit lieu duge ghi lén SBUF, khi
nhan dit lieu dwoc doc tir SBUF. Thanh ghi nay cling khong duge dinh
dia chi bit.
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8. Thanh ghi ngdt (Interrupt Register)

AT89S852 ¢6 6 ngudn ngat, 2 mitc wu tién. Cic ngit bj cdm sau khi
bi reset hé thdng va s& dugc cho phép bing viec thiét 1ap cdc bit cia
thanh ghi cho phép ngat (IE) & dia chi A8H, thi tu wu tién ctia cdc ngét
dugc dat bang cich set cdc bit & thanh ghi wu tien ngét (IP) & dia chi
B8H. Ca hai thanh ghi nay déu duge dinh dia chi theo bit.

9. Thanh ghi diéu khién nguén PCON (Power Control Register)

PCON gom 8 bit nam & dia chi 87H. Thanh ghi nay khong duge
dinh dija chi theo bit, ¥ nghia ciia tir bit nhu sau:

Bit 7 (SMOD)  : Bit tang t6c d¢ baud & mode 1, 2, 3 clia cdng néi tiép.

Bit 6, 5,4 : Khong sir dung.

Bit 3 (GF1) : Bit cO da nang 1.

Bit 2 (GF0) : Bit co da nang 2.

Bit 1 (PD) : Bit khéi tao ché do Power Down.
Bit O (IDL) : Bit khdi tao ché& do IDLE.

2.2.5. Mach tao dao déng va Reset
1. Mach tao dao déng

AT89S552 cé mot bd chia IS LT
tan s6 bén trong chip, bé nay
s& cap xung clock cho céc khéi C
trén chip tir nguén dao dong f 1
bén ngoai qua 2 chan XTALI ¥ - YTALY
I
va XTALZ2 (hinh 2.12). .9
Bo chia tdn s& ¢6 thé hoat
dong & 2 ché do: Hinh 2.12. Mach tac dao déng.

Ché'do XI (ché do mdc dinh):

O ché do nay tdn s6 thach anh duge chia 12 14n, nghia 14 néu mot
lénh thuc hién trong 1 chu ky mdy va tdn s6 thach anh 12 12MHz thi
thoi gian thuc hién 1énh d6 s& 1a 1 (us).

Ché'de X2:

O ché d6 nay tdn s6 thach anh dugc chia 6 14n, ché do nay duge dat
bing cach dat cdc bit & thanh ghi CLKCONO v thanh ghi CLKCONI.

Thanh ghi CLKCONGO:
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7 6 5 4 3 2 1 0
CANXZ [ WDX2 | PCAXZ | SIX2 T2X2 T1X2 TOX2 I X2

Bit Ky hiéu Mb t3
CLKCONO? CANX2

CLKCONQOB WDX2 Cho phép d4t hé s8 chia cho watchdog Timer:
0: hé sd chiala g
1: hé s6 chia 1a 12.

CLKCONOS PCAX2

CLKCONO4 SIX2 Cho phép dat hé s chia Port ndi ti€p (mode 0
va mode 2):

D:hésGchiala b
1: hé s6 chia la 12.
CLKCOND3 T2X2 - Cho phép g3t hé sd chia cho Timer 2:
0:hésd chiala b
1: hé sé chia la 12.
CLKCONO2 T1X2 Cho phép dit hé s chia cho Timer 1:
0:héséchialas
1: hé& s& chia la 12.
CLKCONO1 TOX2 : Cho phép dat hé s6 chia cho Timer 0:
0: hé s6 chiala 6
1: hé sé chia la 12. '
CLKCONOO X2 Cho phép dat hé sé chia cho CPU:
0: hé 56 chia Ia 12 (ché d6 X1)
1: hé 8 chia a 6 (ch& dd X2).

Thanh ghi CLKCONT;

X X X X X x X SPIX2
Bit Ky higu Ma ta
CLKCON10 SPIX2 Cho phép d&t hé s6 chia cho tdn 6 xung clock

khi truy xuat ngoai vi:
0: hé s6 chia 1a 12 (ch& d6 X1)
1: hé s& chia la 6 {ché& dé X2)

X Khéng st dung.
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Hardware byte -Ion ResatPCON,D

XTALA CPU Core

Clock

cPU
1 Clock
[Po_]

CPU Core Clock Symbol
PCON. 1 and ADC

+—1 +2 0
QD—¢ FT0 Clock

L*2 0 FT1 Clock
1J [wlw

-

XTALZ

1) = FT2 Clock

s FUart Clock
1)

= FPca Clock
1
4 +2 )
| ] 1 » FWd Clock

FCan Clock

1 = FSP1 Clock
--%x——zx——zx——zx—zyzx--A

[SPix2 TCADX2WDXZ JPCaX2 | Six2 | 12x2 | Tix2 | tox2 |  Peripheral
CKCONTD CKCONDT CKCONOS CKCONDS CKCONOA CKCONO.3 CKCOMDZ ckoomai  Clock Symbol

Hinh 2.13. M4 ta hoat dong ciia bd chia tan.
2. Mach RESET
C6 4 cich dé RESET AT89S52 1an luot 1a: RESET khi cép ngudn,

RESET b&i WDT, RESET béng phdn mém va RESET bang mach ngoai
qua chan RST (hinh 2.14).

Trong mot hé théng gém nhi€u vi mach khd trinh thi mét mach
RESET tich hgp ca 2 cach RESET khi bat aguén vd RESET bdi mach
ngoat thudng duge st dung (hinh 2.15).
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Power

Manitor —%
Hardware - Intermal Resat
Waichdag

PCA
Watchdog

rsT3—
Hinh 2.14. Reset AT89S52.
+5V
+5V
100 == 10uF
. S RST

Hinh 2.15. Mach reset AT89S52,

2.2.6. Lap trinh cho vi diéu khién

Lap trinh cho vi diéu khién ho 8051 trang bi bo nh& chuong trinh
ki€u Flash cdn dién 4p 12V lam tin hiéu cho phép lap trinh dé tuong
thich v6i cdc b 14p trinh Flash hoac EPROM chuyén dung.

Céc chan phuc vu viéc 1ap trinh cho 8051/8951 duoc cho trén hinh
2.16, trong d6 cdc tin hi¢u dja chi, dif liéu vi diéu khién phai tuan thi
theo biang 2.9. Thuat todn l4ap trinh:

Budce 1: Dua cdc dia chi 1én cdc dudng day dia chi.

Buace 2: Pua byte dit licu len céc dudng day dit liéu.

Budce 3: Kich hoat cdc dudng day diéu khién.

Buéce 4: Nang dién ép chan /EA 1én 12V.

Bude 5: Ha dién dp chan ALE/#PROG xuéng mirc thap dé ghi mot
byte vao Flash,
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v
AT898S1 ?
appR, DAt oyapiy Ve

O0QCH/FFFH PGM
AB-ATTY P20 - P23 RO DATA
— Y
i e AE fa--o PROG
M P23
—- o Pag
—m FA7 -
XTALZ EA [4—— VN
393 MHz | aDyr
(- Pag BSY
=
RET je— v,
PSEN |--—- _‘l_

Hinh 2.16. Mach lap trinh cho b& nhé Flash cia AT89S51.

BANG 2.9. LAP TRINH SONG SONG CHO FLASH

ALEf | EW poza | P2M0 | P174
Mode Voo | RST | PSEN | PROG | Ve | P28 1 P27 | P33 | P26 | P27 | Data Address
@
Wi
aCodeDala | & | H | L | L ¥ | L|H|H|H|H By, | A8 | 70
ReadCodeDala | 5V | H L H H L] L | L | H| K| Dy | ana | s
]
Write L
telockBit1 | SV | M Lo | ®w | #|H| | H|H X X X
- ]
Writa Lock Bl
v 2 I T A i I T T O R O A X X X
1]
WikalockBta | sv . H L 2 | H! L | RH| H| L X X X
. Po.2
A % . :
1”" LokBS | o | W L H H H| H| L| H| Lt | Ppos X ¥
2.3 Pod
Chip Erase LY H L s 1 ; L H L L ]I X X X
RoadAtmeliD | 5V | H | L H H L] L L] L]t K | o0 | ooH
ReadDavicel | SV 1 H | L H Hol L | v | L L] L] sH | oo | ooH
Read Device D | SV | H L H H (T T I A osH | o00M0 | OOH |

i\intes 1. Each PROG pulse i5 200 ns - 500 ns for Chip Erase.
2. Each PROG pulse |s 200 ns - 500 ns for Write Code Data,
3. Each PROG pulse Is 200 ns - S00 ns for Writo Lock Bits.
4, RDY/BSY signal is output on P3.0 during programming.
Vi cdc bo vi diéu khién ¢6 trang bi giao dién lap trinh né6i tiép ISP
nhu 89851, 89852... thi viéc [ap trinh dugc thyc hién khi dién 4p chin
reset (RST) cta vi diéu khién bing Vcc nhu trong hinh 2.17.
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AT89S51 j’
Vee |
INSTRUCTION
INPUT —_— P1.5IMOSI
DATA OUTPUT +——| P1.6/MISO
CLOCK IN —# P1.7/5CK
XTAL2
333 MHz| L
—
XTAL1 RST le— v,

Hinh 2.17. Mach lap trinh 1SP.

BANG 2.10. LAP TRINH ISP

Nele: 1.

B1 =0 B2=1— Moda 2, lock bit 1 aclivated

Bl =1,B2=0— Mode 3, lock bit 2 activaled
Bi=1,B2=1— Moda 4, lock bit 3 aclivaled

BVIOK T A

' Instruction Foermat
Instruction | Byta 1 Byte 2 Byte 3 Byte 4 Dperation
J XX XRMK
. 0110 1001 Enable Senal Programming
Programming Enable 1010 100 011 001t 0O XXX {Output on while RST s high
MISD)
Chip Erase 1610 1100 100x xomx 0N XK 00K XK f::;E’”e Flash memory
Read Program Memory ' X6t —oom ufy - Read dala from Program
{Byle Mode) 0010 0000 v ERER BA5K B8A8 memory in the byle mode
Wrile Program Memary xox =232 - ooy pac-o | Write dala to Program
{Byle Mode) 0160 000 < wWENR |80 8asR | memory in the byle mode
Wrile Lock Bits!" ;1010 1100 11100053 B0 XXX XRO0 X0 - Write Lock bils. See Note (1),
: e . Read back current status of
Read Lock Bils ;0O 00 Moo X0 IO WDKK m@ 93 ¢ the lock bits (a programmed
; | lock bit reads back as a 1)
1 ~ H
Read Signaturs Bytes | 0010 1000 o 2222 g o a0 Signature Byle | Read Signaturs Byte
. i _ Read dala from Program
Read Program Memory . [LORENL UL ouax :;393 : Byle ] Byte 1. memory in he Page Mode
(Page Made) Byle 255 {256 byles)

. Write dala to Pregram
Wike Program Memory | 5101 000 | xexzeae | Byle0 Byte 1. memory in (he Page Mode
{Page Mode) prirt] Byle 255 ; (256 bytes)

Bi=0,B2=0— Mode 1, nolock protection

Each of the lock bit modes need lo be activated sequentially be-

fore Mode 4 can be execuled.
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2.3. GI0I THIZU TAP LENH CUA 8051
Téap 1&€nh cha 8051 dugc chia thanh 5 nhém nhu sau:

2.3.1. Nhém lénh sd hoc

* ADD A, nguén; A = A + ngudn
Chirc ndng: Cong.

Mé 1d: Lénh ADD duge ding dé c6ng hai todn hang, két qui luu
vao thanh chita A. Todn hang dich luén 1a thanh ghi A trong khi do
todn hang ngudn cé thé 14 mot thanh ghi dir liéu truc ti€p hodc 1a &
trong bd nhd. Né&u cé nhé tir bit 7 hoac bit 3 cdc ¢& nhd (CY) va ¢ nhd
phu (AC) duge thi&t 1ap. Khi cong hai s6 nguyén khong ddu, c& nhd
dugce thi€t 1ap bang 1 khi phép todn bi tran. C& tran (OV) dugc thiét 1ap
né€u ¢6 nhd tir bit 6 nhung khoéng c¢6 nhd tir bit 7 hodc ¢6 nhé tir bit 7
nhung khong c6 nhd tir bit 6. Cd tran cho biét k&t qua am dugc tao ra
tlr t6ng cla hai s6 nguyén dwong, hoic két qua duong dugc tao ra tir
téng hai s6 nguyén am. Nguoc lai cdc co trén bi x6a.

e ADDC A, nguén; A = A + nguén + CY

Chirc ndng: Cong c6 nhg.

Mo¢ td: Léenh ADD duge dung dé cong déng thdi noi dung cha hai
todn hang va c& nhg, két qua luu vao thanh chita A. Todn hang dich
luon 14 thanh ghi A trong khi d6 todn hang ngudn c6 thé 1a mot thanh
ghi dif liéu truc ti€p hodc 1a & trong bo nhd. N&u cé nhé tix bit 7 hoac
bit 3 cdc ¢& nhd (CY) va co nhéd phu (AC) duge thiét lap. Khi cong hai
s6 nguyén khong d&u, ¢ nhd duge thi€t 1ap bing 1 khi phép todn bi
tran. C& tran (OV) dugc thiét lap n€u cé nhd tir bit 6 nhung khéng cé
nhd tir bit 7 hodc ¢6 nhd tir bit 7 nhung khong ¢é nhd tix bit 6. C& tran
cho biét k&t qua am dugc tao ra tr téng cia hai s6 nguyeén duong, hodc
k&t qua duong duge tao ra tir téng hai s0 nguyén am. Ngu‘dc lai cic co
trén bi xda.

s SUBB A, nguén; A = A - nguon - CY

Chitc ndng: Trit ¢6 muon.

Mo td: Trong 8051 chi ¢6 moét 1énh SUBB duy nhat. SUBB thuc
hién trir n6i dung cha thanh chita A v6i todn hang ngudn cliing véi cd
nhd va cft két qua vao thanh chita. N€u ¢6 mugn cdn dén cho bit 7
hoiic bit 3 cdc c& nhd (CY) va c& nhé phu (AC) duge thiét 1ap. Co tran
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(OV) dugce thiet 1ap néu cé muon duge cdn dé€n cho bit 6 nhung khong
phai cho bit 7 hodc ¢6 mugn duge cdn dén cho bit 7 nhung khong phai
cho bit 6. Khi trir hai s6 nguyén khong ddu, c& tran cho bi&t két qua
am duge tao ra Khi trir mét s6 duong cho mét s6 4m hoic két qua
duong dugc tao ra Khi trir mét s6 &m cho mot s& duong. Nguoc lai cdc
cO trén bi xd6a.

e« MUL AB

Chirc ndng: Nhan,

Mé td: MUL AB nhén cic s6 nguyén khong ddu 8 bit trong thanh
ghi chita A va thanh ghi B, k&t qua 1a mot s6 16 bit c6 byte thap dat
trong thanh chira A va byte cao dit trong thanh ghi B. C& nhé ludn
bing 0, n€u két qua 16n hon 255, c& tran duge thiét 1ap, nguge lai cd
nay bi x6a. Vi du duéi day trinh bay phép nhan hai s6 8 bit. Két qua la
dit liéu 16 bit duge dat trong A va B.

MOV A, #9AH ; Nap vao A gid tri 9AH
MOV B, #35H i Nap vao B gia tri 35H
MUL AB 1 9AH"35H = 1FE2 v&i B = 1FH va A=E2H

e DIV AB

Chitc ndng: Chia A cho B.

Mo td: 8051 ciing chi hd tr¢g phép chia hai s& khong ddu byte cho
byte, tir s6 (s6 bi chia) phai & trong thanh ghi A va miu s6 (s& chia) phai
& trong thanh ghi B. Sau khi 1énh chia DIV duge thyc hién thi thuong s&
duge dat trong A, con s6 du dugce dat trong B. Xét vi du dudi day:

MOV A, #7AH : Nap s8 bj chia vao A = 7AH
MOV B, #10H ; Nap s8 chia vao B = 10H
DIV AB : A =07 (thuong s8); B = 0AH (s6 du)

Khi thyc hién DIV AB, CY = 0 va OV = 0 néu tir s6 khong phai 1a
s6 0. Néu tir s 1a s6 0 (B = 0) thi OV = 1 bdo 16i va CY = 0.

2.3.2. Nhém 1énh logic

e ANL dich, nguén

Chic ndng: Thuc hién phép nhan logic (AND).

Mo td: ANL thuc hién phép toin AND tirng bit trén hai todn hang
dich va nguén, dit két qua vao dich, cdc cd khong bi 4nh hudng. Todn
hang dich thuong 1a thanh ghi téng (tich lu¥), todn hang ngudén cé thé
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la thanh ghi trong b nh¢ hoac gid tri cho sdn. ANL thudng dugce diing
dé che (dat vé 0) nhitng bit nh4t dinh ctia mot todn hang. Cho bidt két
qua cia doan ma & vi du dudi day:

MOV A, #86H ; Gan A = 86H

ANL A, #0FH ; Thyc hién nhan logic A va OFH (bay gid A = 06)

Loi gii:

B6H1 0000110

CFHO OO0 01111

C6HO O OO0 11090 ‘86H AND OFH = 06H

¢ ORL dich, nguon

Clnie nang: Thuc hién phép cong logic (OR).

Mé td: ORL thyc hién phép todn OR ting bit trén hai todn hang
dich va nguén, dat két qua vao dich, cic c& khong bi anh hudng. Todn
hang dich thuong 1a thanh ghi tdng (tich 1u§) hoac dia chi truc ti&p,
todn hang ngudn ¢d thé 1a thanh ghi trong bo nhd hoac gid tri cho san.
ANL thudng dugc ding dé thiét 14p (dat 1én 1) nhitng bit nhit dinh cia
mét toan hang. Cho biét két qua cha doan ma & vi du dudi day:

MOV A, #55H ; A = 55H
ORL A, #0AH ;A =0AH
Loi giai:
5H 0 1 0 1 0 1 0 1
QAH 0 0 0 0 1 O I O
6FH ¢ 1 0 1 1 1 1 1t 55H CR 0AH = 5FH

* XRL dich, nguén

Chitc nang: Thuc hien phép trir logic (XOR).

Mé td: XRL thue hién phép todn XOR tirng bit trén haij todn hang
dich va nguén, dat k&t qua vao dich, cdc c khong bi anh hudng. Todn
hang dich thudng 13 thanh ghi téng (tich lu¥) hodc dia chi truc tiép,
todn hang nguén c6 thé 12 thanh ghi trong bd nhé hoac gid tri cho sin.
Leénh XRL ¢6 thé duoc ditng dé xod noi dung cha mot thanh ghi bing
cdch XOR né vdi chinh né hoac XRL ciing ¢6 thé dugc ding dé so
sanh xem hai todn hang c6 gid tri giong nhau khong. Cho biét két qua -
cua doan mi & vi du dudi day:

a)

- MOV A, #55H
XRL A, #78H
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L&t giai:
55M0 1010101
79H0 111100 1
2CHO 0101100 55H XOR 79H = 2CH

b) '

' MOV A, #54H
XRL A, #54H

Lot giai:
54H01 010100
54H0 1 010100
O0HO O O0O000GCO 54H XOR 54H = 00H

e CPJ A

Clutc ndng. Ldy bu noi dung ctia thanh ghi A.

M6 1d: Noi dung clia thanh ghi A dugc 14y bi logic {phép bién déi
cdc bit O thanh cdc bit 1 va déi cic bit 1 sang bit 0). C4c co khong bi
anh hudng.

MOV A, #55H.
CPJ A Bay gi¢ ndi dung cla thanh ghi A 1a AAH
; Vi 0101 0101 (55H) — 1010 1010 (AAH)

e CPL bit

Chitc ndng: Lay bu bit, i

Mo ta: Noi dung cla bit chi ra trong 1énh duge 1ay bu logic (d8i
cac bit O thanh cdc bit 1 va déi céc bit 1 sang bit 0). Céc co khéng bi
anh huong. CPL c6 thé dugc thao téc trén ¢ nhé va trén mot bit bat ky
duge dinh dia chi bit. :

« CJNE dich, nguén, dia chi tuvong d6i

Clute ndng: So sdnh va nhay néu khong bing nhau.

Mo td: Lenh CINE so sdnh hai to4n hang ngudn va dich va ré
nhinh dén dia chi tuong d6i néu hai toin hang khéng bing nhau.
Ngoli ra ¢ nhé CY duge 1ap néu todn hang dich nhé hon toin hang
ngudn. Cic todn hang vin giif nguyén khong thay déi. '

e RRA '

Chite ndng: Quay cdc bit thanh ghi A sang phai.

Mé td.: Lénh RR thuc hién quay céc bit clia thanh ghi A sang phai
mot vi tri, bit DO roi tir vi tri bit thap nhat va chuyén sang bit cao nhat
D7. Céc co khong bi anh hudng. Vi du:
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MOV A, #BAH ; A=01101010

RR A ; A=00110101
RR A ; A=10011010
¥ MSB » LSB »
RR A ; A=01001101
« RLA '

Chitc ndng: Quay céc bit thanh ghi A sang trai.
M¢ ta: Lénh RL thuc hién quay cédc bit cia thanh ghi A sang trdi

mot vi tri, bit D7 rdi tix vi tri bit cao nhét va chuyén: sang bit thap nhat
DO0. Céc co khong bi anh hudng. Vi du:

MOV A, #6AH | A=01101010

RL A ; A=11010100 L_

RL A 7 A=10101001 MSB «— LSB
RL A » A=01010011

s RLCA

Chirc ndng: Quay trii qua cd nhé.

M6 ta: Lénh RLC thue hién quay cdc bit ctha thanh ghi A sang trai
mot vi tr{, bit MSB vao c& nhé (CY), sau d6 bit CY dugc chuyén vio
bit LSB. Co nhéd CY tac ddng nhir 1a mdt bit b phan cha thanh ghi A
lam né tré thanh thanh ghi 9 bit. Vi du:

SET c :C=1

MOV A #71H ;A= 01110001

RLC A :A=11100011 C=0

RLC A - A=11000110 C=1 L_CY‘_ e
RLC A - A= 10001101 =1

«s RRCA

Chiic ndng: Quay phai qua ct nhg.

Mo td: Lenh RRC thuc hién quay cdc bit clia thanh ghi A sang
phai mot vi tri, bit LSB vao ¢o nhé (CY), sau dé bit CY duge chuyén
vao bit MSB. Vi du:

SET Ke C=1

MOV A #7T1H ;A= 01110001

RRC A cA=10111000 C=1 L _J
RRC A A=11011100 C=0 1SB—b Lsa b CY

o SWAPA ,

Chitc nang: Lénh hodn déi thanh ghi A.
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Mo td: SWAP hodn d&i 4 bit nita phdn cao ciia byte va 4 bit thap
cha byte v6i nhau, SWAP chi hoat dong trén thanh ghi A. Céc c& khong
bi anh hudng. _

Trude khi thuc hién

| 07 [ o6 [ D5 [ o4 [ 03 [D2]D1]00]
Sau khi thuc hién

| 03 | b2 [ D1 [ 0o [ b7 [p6] D5 04|

2.3.3. Nhém Iénh dich chuyén dir liéu

1. Cée lénh dich chuyén dit liéu trong RAM néi

* MOY dich, nguén

Chirc ndng: Di chuyén bit ngudn dén bit dich.

M 1d: Noi dung cua bit duogc chi ra béi todn hang nguén duge sao -
chép vao vi tri bit & todn hang thi nhat. M6t trong hai todn hang phéi 13
¢0 nhd, todn hang con lai 12 bit bat k¥ dugc dinh dia chi bit, bit nguén
khong bi dnh hudng, cdc thanh ghi khdc va cdc c& khong bi anh huémg.

CLR P0.0 : Bit P0.0 bi x6a v8 0

SETBC » Bit c& nhd dugc thiét 14p

MOV P0.1, C  Bit c& chuyén vao PO.1 (bing 1)
MOV C, P0.0 : Bit ¢y bi x6a v& 0

* XCH dich, nguén

Chitc ndng: Hodn chuyén noi dung ciia todn hang dich vi to4n
hang nguén.

Mé td: Todn hang dich phai 12 thanh ghi chita A, lénh XCH ho4n
chuyén noi dung ciia byte nguén véi thanh ghi chita.

* XCHD A, @Ri

Chitc ndng: Tuong tu nhu l¢nh XCH, XCHD chi trao d6i nita thdp
clia cic byte véi nhau.

Céc 1nh trén chi trao déi dif lieu trong RAM noi, dé cho phép dit
lieu dugc di chuyén gifta RAM noi v6i RAM ngodi ta phai sir dung
ki€u dinh dia chi gién ti&p.

2. Cdc l¢nh dich chuyén dit ligu trong RAM ngoai

C6 hai 1énh di chuyén dir liéu danh cho viéc doc céc bang tim
ki€m trong b6 nhé.
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e MOVC A, @A + DPTR

Clute nang: Di chuyén bit nguén dén bit dich.

Mé ta: MOVC nap cho thanh chia byte hang s6 tir bo nhd chuong
trinh. Dia chi cfia byte dugc nap 1a téng cha gi4 tri 8 bit khong ddu ban
ddu chita trong thanh chia véi néi dung cla thanh ghi dia chi co s&
(thanh ghi co s& ¢6 thé 1a thanh ghi con trd dit liéu hoac PC). Trong
trudng hgp sau, PC duge tang d€ chi dén dia chi clia 1énh ti€p theo
trude khi dugce cong véi ndi dung ctia thanh ghi chita; cac thanh ghi dia
chi co s& khong bi thay déi. Phép cong bit thit 16 do s6 nhd tir 8 bit
théap c6 thé truyén qua céc bit cao. Cic c& khong bi anh huéng.

e MOVC A, @A+PC

Ciling hoat dong tuong ty nhu lénh trén, ngoai trir & day bo dém
chuong trinh dirgc ding dé chia dia chi co s& va bang duoc truy xuat
nhd vio moét chwong trinh con. TruGe tién s& clia diém nhap yéu cdu
dugc nap cho thanh chia A, sau d6 chuong trinh con dugc goi. Chudi
1énh cho phép khéi dong va goi ¢é thé 1a:

MOV A, ENTRY_NUMBER
CALL LOOK_UP

LOOK_UP: INC A
MOVC A, @A+PC
RET

TABLE: DB data, data, data, ...

Bang dugce dinh nghia sau 1énh RET trong chuong trinh, lénh tang
dugc cdn dén do PC trd t6i 1énh RET khi [énh MOVC duge thuc thi.
Viéc tang ndi dung thanh ghi chita s€ b6 qua 1énh RET.

2.3.4. Nhém lénh xtr Iy bit

Bo xut 1y ciia 8051 chita mét bd xur 1y logic trén bit cho phép ta
thuc hién cdc phép todn don bit. Do dé 8051 ¢6 kha nang truy cap dén
tirng bit mot thay vi phai truy cap ca byte nhu d cdc bo vi xir Iy. Cic
thanh ghi, RAM va cdc c6ng cdn dugc ddnh dja chi theo bit vi ¢6 rat
nhiéu tng dung thi ta chi cdn thay d6i gia tri cha mot bit chang han
nhu 13 bat hoidc tat mot thi€t bi. RAM noi chira 128 bit va khong gian
SFR hé trg thém dén 128 bit dugc dinh dia chi. Tat ca cdc Port PO, P,
P2, P3 ciing déu duge dinh dia chi bit. Cdc bit c6 thé dugce lap va dugce
xo0d chi biing mot 1énh. Duéi day 1a bang cdc 1énh ding cho cdc phép
tinh mot bit.
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- BANG 2.11. CAC LENH MOT BIT CUA 8051

Lénh Chirec néng
SETB bit Thiét 1ap bit (bit = 1)
CLR bit ' Xo4 bit vé& khang (bit = 0)
CPL bit BU bit (bit = NOT bit)
JB bit, dich o | Nhay vé dich néubit=1
JNB bit, dlch Nhay vé dich néu bit =0
JBC bit, d|ch IIIIIIII i h Nhay vé dich néu blt = 1 va sau 46 xda bit
e SETB bhit

Chirc ndng: Thi€t 1ap bit.
Mé ta: SETB dat bit duge chi ra trong 1énh bing 1, SETB c6 thé
thao téc trén cdc c® nhé hodc cdc bit duge dinh dia chi bit. Vi du:
SETBC ; Thiét 13p ¢ nhé béng 1
Bon cdng I/O 8 bit 1a PO, P1, P2 va P3 cha b6 vi diéu khién 8051
c¢6 thé truy cap toian bo 8 bit hodc theo mot bit bt k¥ ma khong 1am
thay déi cdc bit khdc cdn lai. Khi truy cap mot cng theo timg bit,
ching ta sir dung ci phip “SETB X, Y” v6i X 1a tén cua céng PO, P1,
P2 hoac P3, con Y 1a vi tr{ cac bit dit lieu tir O dén 7. Vi du:
SETB P0.1 ; Thiét 1ap bit 1 cla céng PO
SETB TRG ; Dat TR0 = 1 g€ didu khién bo Timer 0 hoat déng
Lénh trén khi duge hop dich né 1rd thanh “SETB 81H” vi P0O.1 ¢6
dia chi trong RAM la 81H.
SETB C ; Thiét tap cd nhd bang 4
* CLR bit
Cinre ndng: Xéa bit.
Moé 1d: CLR xo04 bit dugce chi ra trong lénh vé 0, CLR c6 thé thao
tdc trén cic co nhd hodc cdc bit duge dinh dia chi bit. Vi du:
CLR P0.1 : X04 bit 1 cha céng PO
CLR TRO

e CPL bit
Chirc ndng: Lay bu bit.
Mé td: CPL duge chi ra trong 1énh dugc 14y bii, mot bit ¢6 gid trj 1

duge doi thanh O va nguoc lai. CPL ¢6 thé thao tic trén cic cd nhd
hoic cac bit dugc dinh dia chi bit. Vidu:

SETB P0.1 : Bit 1 cla c6ng PO duge ﬁ‘ tivanh 1
CPL PO.1 » Do lai bit wcdd cdng PO bang 0
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2.3.5. Nhém lénh ré nhanh

Phan nay s trinh bay céc lénh chuyén diéu khién cé trong hop ngix
cua 8051 nhu cic 1énh sir dung cho vong lap, céc lénh nhiy cé va
khong cé diéu kién, 1énh goi chuong trinh con.

1. Cac lénh nhdy cé diéu kién

¢ JZ nhan_dich

Chitc ndng: Nhay néu A = 0.

Mé ta: Khi thyuc hién 1énh JZ, noi dung cia thanh ghi A duoc kiém
tra. Néu né bang khong thi né nhay dén dia chi dich, nguoge lai thi tiép
tuc v@&i 1énh ti€p theo. Vi du xét doan ma sau:

MOV A, RO ; Nap gia tri clla RO vao A
JZ LABLE : Nhay d&n LABLE néu A=0
MOV A, R1 ;NapgiatriclaR1vao A
JNZ LABLE ; Nhay dén LABLE néu A=0

LABLE:

¢ JNC nhan_dich _

Chitc ndng: Nhay né€u khéng ¢ nhé (CY = 0).

M td: Khi thuc hién 1énh JNC, bo xit 1y kiém tra c& nhé néu CY =0
thi CPU bét ddu nap va thuc hién cdc 1énh tir dia chi cia nhan. Né&u cd
CY = 1, CPU s& chuyén d&n dia chi dich, nguoc lai thi ti€p tuc véi 1énh
ti€p theo. Dudi day 12 bang cdc lénh nhay c6 diéu kién.

BANG 2.12. CAC LENH NHAY c6 DIEU KIEN

Lénh . Hoat dong
4z Nhay néu L A=O0
_________________________ ' e e
© DINZ Gidmvanrhdyndu A=0
CJINE A, byte Nhéy___"r_]_égl_l_ B A # byte
CJNE re, # data ' Nhay néu Byte # data
_________________ ) A oot
Nhay néu CY=0
Nhay néu bit =
___________________________________________________________________________________________ e o | —
Nhay néu bit = 1 va x0a nd

ca cdc 1énh nhay c6 diéu kién déu 12 céc lénh nhay
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ngén, c¢6 nghia l1a dia chi cla dich déu phai nim trong khoing —127
dén +127 byte ciia ndi dung b dém chuong trinh PC.

2. Cdc lénh nhay khéng diéu kién

o LJMP nhin_dich

Chitc nang: Nhay dai.

M6 1d: Nhay xa LIMP 12 moét 1énh 3 bytc trong d6 byte diu tién 1a ma
l¢nh con 2 byte con lai la dia chi 16 bit clia dich. Dia chi dich 2 byte ¢c6 mét
phép nhay dén bat k¥ vi tri nhé nao trong khoang 0000 — FFFH.

e SJMP nhin_dich

Chuic ndng: Nhay ngén.

Mo td: Trong 2 byte cha lénh SIMP nay thi byte ddu tién 1a mi
I¢nh va byte thir hai 1a chi twong d6i clia dia chi dich. Pich chi twong
doi trong pham vi 00 — FFH dugc chia thanh dia chi nhay tién va dia
chi nhay 1di, nghia 14 tir —128 d€n +127 byte cha bd nhd twong déi so
véi dia chi hién thoi clia bd dém chuong trinh. Néu 1i 1énh nhay tdi thi
dia chi dich c6 thé ndm trong khodng 127 byte tir gia tri hién thoi clia
bo d€m chuong trinh. Néu dia chi dich & phia sau thi né ¢6 thé ndm
trong khoang —128 byte tir gi4 tri hién hanh clia PC.

3. Cdc lénh goi

* ACALL nhan_lénh

Clute nang: Goi dén dia chi tuyét doi.

Mo td: ACALL goi khong diéu kién mot chuong trinh con dit tai
dia chi duge chi ra trong 1énh. Do ACALL chi ¢é 2 byte nén dia chi
dich cvta chuong trinh con phai ndm trong khoang 2kbyte dia chi vi chi
c6 11 bit cta 2 byte duge sir dung cho dia chi. Khong ¢é su khdc biét
nao giita ACALL va LCALL trong khdi niém cdt by d€m chuong trinh
vio ngan x&p hay trong chitc niang cua lénh trd vé RET. Su khdc nhau
duy nhat 14 dia chi dich ctia 1énh LCALL ¢6 thé ndm bat c& dau trong
pham vi 64 kbyte khoéng gian dia chi ctia 8051, con trong khi dé dia
chi ctia iénh ACALL phai nim trong khoang 2 byte. Trong nhi€u thanh
vién ctia ho 8051 do cdac hang cung cidp thi ROM trén chip chi ¢d
1 kbyte, viéc sit dung ACALL thay cho LCALL c6 thé tiét kiém dugc
mot s6 byte bo nhd cha khéng gian ROM chuong teinh.

o LCALL nhan_lénh

Chirc nang: Goi xa.
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Mo td: Trong lénh 3 byte ndy thi byte d4u tién 1a mi 1énh, con hai
byte sau dugc ding cho dia chi cha chuong trinh con dich. Do vay
LCALL c6 thé duge ding dé goi cdc chuong trinh con & bat ky vi tri
nao trong pham vi 64kbyte, khong gian dia chi clia 8051. D& dam bio
rang sau khi thyc hién moét chuong trinh duoc goi dé 8051 biét duge
ché quay trd vé thi né tu déng cét vio ngan x€p dia chi ctia 1énh ding
ngay sau lénh goi LCALL. Khi m¢t chuong trinh con duoc goi, diéu
khi€n duge chuyén dén chuong trinh con d6 va bo xir Iy cit bo dém
chuong trinh PC vao ngan xép va bat ddu nap lénh vao vi tri mdi. Sau
khi két thic thyc hi¢n chuong trinh con thi Iénh ré vé& RET chuyén

diéu khién vé cho nguén goi. Mi chuong trinh con cén lénh RET nhu
Ia 1&€nh cudi cung.

2.4, HOAT BONG DINH THOI

2.4.1, Gi6i thidu

Céc b6 dinh thoi (Timer) duoc sir dung rét rong rdi trong cic lng
dung do ludng va diéu khi€n. C6 thé coi mot bo dinh thai n bit 13 mot
bo d€m n bit dugc tao ra béi n flip—flop mic néi ti€p véi nhau. Pdu vao
cua bd dinh thoi chinh 13 ddu vao caa flip-flop ddu tién, ddu ra bdo
tran (over fiow) ciia bo dinh thoi phan anh trang thdi trin ctia né. Piu
ra clia cdc flip—flop phdn dnh gid tri hién thdi ctia bo d&m. Tuy thuode
vao ttng dung, ddu vao b6 dinh thdi cé thé 12 nguén xung 14y tir xung
nhip clia vi diéu khién hoac nguén xung tir bén ngoai dua dén. Vi diéu
khién AT89S52 c6 ba bo dinh thdt 16 bit trong d6 hai bo Timer 0 va
- Timer 1 ¢6 bén ch€ do hoat dong, Timer 2 ¢6 ba ch&€ do hoat dong. Cic
bo dinh thdi duge dung dé€ dinh khodng thdi gian (hen gid), dém su
kién xdy ra bén ngoai bd vi diéu khién hodc tao t6c do baud cho céng
néi ti€p caa vi diéu khién.

Trong céac tng dung dinh khoang thdi gian, Timer duoc l4p trinh sao
cho s€ tran sau mot khodng thdi gian va thiét 1ap cd tran bang 1. C& tran
dugc slr dung bdi chuong trinh dé thuc hién mot hanh dong tuong dng nhu
kiém tra trang thdi cha cdc ngd vao hoac glri cac su kién ra cdc ngd ra.

Dém sy kién ding dé xdc dinh s6 lin xay ra cia mot su kien.
Trong Gng dung nay ngudi ta tim cich quy cdc su kién thanh su
chuyén mirc tir 1 xuéng O trén cdc chan TO hodc T1 hodc T2 dé dung
cdc Timer twong iing dém cdc su kién dé.
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Dua trén hai chitc nang nay, cdc bd dinh thii con ¢é thé dugc lap

trinh d€ tao xung nhip, do thdi gian tréi qua gitta hai su kién (vi du do
dd roéng xung)...

2.4.2. Cac thanh ghi clGa bd dinh thai

1. Cdc thanh ghi cua Timer 0 va Timer 1
Thanh ghi ché' do dinh thoi (TMOD )

Thanh ghi TMOD chira hai nhém 4 bit dung dé dat ché do lam vice
cho Timer 0 va Timer 1.

7 6 5 4 3 2 1. 0
LGATE1 [Tt ] M1 | Mo | GATED [Ci#To | M1 | mo |
. ~— _ Y

Timer 1 Timer 0

Hinh 2,18. Thanh ghi TMOD,
Bit Tén Timer M ta

7 GATE1 1 Bit md ¢6ng cho Timer 1, khi dugc dat bing
1 thi Timer 1 chi chay khi chan INT1 & mic
cac. N&u bit nay dudc dat 1a 0 thi hoat déng
cGa Timer 1 khéng bi &nh hudng bdi mirc
logic trén chan INTH1.

6 CHT1 1 Bit chon ché&€ d8 Counter/Timer cta Timer 1
1 = b dém sy kién
0 = bd dinh khoang thai gian.

5 M1 1 Bit 1 chon ché d6 (mode) cla Timer 1.

4 MO 1 Bit 0 chon ¢h& d4 cda Timer 1.
00: ché dd 0 — Timer 13 bit
01: ch& 46 1 — Timer 16 bit
10: ch& d6 2 — 8 bit tu déng nap lai
11: ch& dd 3 — Tach Timer.

3 GATED 0 Bit m& céng cho Timer 0, khi dudc dat bing 1
thi Timer O chi chay khi chan INTQ & mét cao.

2 C/HTO 0 Bit chon ch& @& counter!time.r cla Timer O,

1 M1 0 Bit 1 chon ché& dé cGa Timer 0.

0 MO 0 Bit 0 chon ché 46 cla Timer 0.



Thanh ghi diéu khién Timer (TCON)

Thanh ghi TCON chita cc bit trang thai va céc bit diéu khién cho
Timer O va Timer 1.

TCON7  TCONS TCON5 TCON4 TGON3  TCON2  TCONA  TCON.O
Ltrt | i [ tro [ tRe [ m | ket | mo | 0 |
Hinh 2.19, Thanh ghi TCON.

Bit Ky hiéu Pia chi Mo ta

TCON.7 TF1 8FH Cd bao tran cla Timer 1, dude dit
bdi phan cing khi ¢é tran, dugc x6a
bdi phan mém hoidc bdi phan cing
khi bé x& Iy chi d&n chudng trinh
phuc vu ngat.

TCON.6 TR1 8EH Bit diéu khién Timer 1 hoat dong, dudc
d#4t/x6a bang phan mém dé diéu khidn
cho Timer chay/dimg.

TCON.5 TFO 8DH Cd bao tran Timer 0,

TCON.4 TRO 8CH Bit diéu khién Timer O hoat déng.
TCON.3 IT1 8BH Cé& ngét do Timer 1.

TCON.2 IE1 8AH C3 ngét ngoai 1.

TCON.1 ITo 89H Cd ngét do Tirmer 0.

TCON.Q IEQ 88H Ca ngit ngoai 0,

Cdc thanh ghi cluta gid tri cita cdc bo dinh thoi

Cic Timer O va Timer 1 déu 14 cdc Timer 16 bit, mdi Timer ¢cé 2
thanh ghi 8 bit dung dé chita gia tri khoi tao hoac gid tri hién thii cla
cdc Timer. Cu thé Timer O ¢6 THO va TLO; Timer 1 ¢é TH1 va TL1.
Can luu ¥ ring cdc thanh ghi ndy khéng dugc dinh dia chi bit.

Timer 0 Timer 1
N A
“ : ™ - ™
THO (Bb_its) TLO (8bits) TH1 {8bits) TL1 (8bits)

Hinh 2.20. Cac thanh ghi chira gia tri ciia cac bg dinh thoi.
2, Cac thanh ghi cua Timer 2
Thanh ghi T2CON
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T2CON.7 T2CON.6 T2CON.5 T2CON.4 T2CON.3 T2CON.2 T2CON.1 T2CON.0

| 12 | Exr2

RCLK

TCLK EXEN2 TR2 CHT2 |CPM#RLZ2

Bit
T2CON7

T2CON.B

T2CON.5

T2CON.4

T2CON.3

TZCON.2

T2CON.1

T2CON.O

Ky hiéu
TF2

EXF2

RCLK

TCLK

EXEN2

TR2

CiHT2

CP/#RL2

Bija chi
CFH

CEH

CDH

CCH

CBH

CAH

CaH

C8H

Mé ta
Cd bao tran cia Timer 2, TF2 dudc dat khi
Timer 2 tran va dudec xo4 bing phin mém.
TF2 khéng dudc thiét lap khi TCLK hod#c
RCLK duge dat bang 1.
C& ngat ngoai clia Timer 2, TXF2 = 1 khi xay ra
su nap lai hodce thu nhan. EXF2 = 1 cing gay ra
ngét do Timer 2 néu nhuy ngit nay dudc 1ap trinh
cho phép, EXF2 dudc xda bdi phan mém.
Bit chon Timer cung c&p xung nhip cho dudng
nhan cla ¢dng ndi tiép.
RCLK = 1 thi Timer 2 s& cung cép téc dé baud
cho céng ndi tiép (& ché d6 1 va 3).
RCLK = 0 thi Timer 1 s& cung cép téc 46 baud
cho ¢dng ndi tidp (& ché 46 1 va 3).
Bit chon Timer cung cép xung nhip cho dudng
truyén clda cdng néi tiép.
TCLK = 1 thi Timer 2 s& cung cap t8¢c d6 baud
cho cdng néi tiép & dudng truyén.
TCLK = 0 thi Timer 1 s& cung cép t6c 44 baud
cho cdng ndi tigp & dudng truyén.
Bit didu khién hoat déng cOa Timer 2, khi
EXEN2 = 1 viéc nap lai ho#c thu nhan {capture)
dién ra khi ¢é sy chuyén trang thai ty 1 sang 0 &
chan T2EX néu T2 khéng sir dung dé cung cip
tdc dd baud cho cbng ndi ti&p.
Bit diéu khién hoat ddng cda Timer 2 (tuong tu
TRO, 1).
Bit chon ch€ dé dém hode dinh thdi clia Timer 2
(tudng tu C/E#TD, 1).

Bit chon ché dé thu nhan hay nap lai cla
Timer 2. Khi CP#RL2C dugc thiét |ap bing 1,
viéc thu nhan duce thuc hién khi ¢éd sudn
xudng & chan T2EX va bit EXEN2 dugc datia 1.
Khi CP/#RL2C dugc dst bing 0, vide nap
lai duge thite hién khi hodic 1a Timer 2 tran
hoaic la khi ¢6 sudn xudng & chan T2EX va
bit EXEN2 dudc dat 1a 1. Néu RCLK ho3c
TCLK = 1, bit nay dudc bé qua, Timer 2 tu
nap lai khi tran.
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Thanh ghi T2MOD
T2MOD cé dia chi OC9H, thanh ghi nay khong dinh dia chi bit.

Bit Ky hidgu Mb ta

T2MOD.7 Khéng sl dung.

T2MQOD.6 Khéng sir dung.

T2MOD.5 Khéng sir dung.

T2MOD 4 Khong s dung.

T2MOD.3 Khang str dung.

T2MOD.2 Khéng sir dung.

T2MOD. 1 T20E Cho phép dau ra khi sif dung timer 2 dé tao xung (ché

d& tao xung - clock out).
T2ZMOD.0 DCEN Bit cho phép Timer 2 hoat dong nhu mdt bd dém tién/lGi

Thanh ghi TH2 va TL2, RCAP2H va RCAP2L.

Ciing gidng nhu THO, 1 va TLO, 1, TH2 va TL2 chira gid tri dém cua
Timer 2, tuy nhién khdc nhau 1a Timer 0, 1 ¢6 thé ding THx d€ chira gid tri
nap lai cdon Timer 2 ding RCAP2H va RCAP2L dé chita gid tri cin nap lai.

2.4.3. Cac ché dé cua bd dinh thai

1. Cdc ché& d¢ ciia Timer 0 va Timer 1

Ché do 0
[ T
s I | st o T ]
X TFx Interrupt
(8oits) | (5bits) TCON reg Request

.QSC: Xung tr bé dao déng thach anh;
Overflow: Tran;

Timer X Interrupt Request: Y&u cau ngdt tr

bd Timer X.
TCON reg

Hinh 2.21. Hoat d&ng cla Timer 0 va Timer 1 8 ché& dd 0.

Ché do 0 14 ché do dinh thoi 13 bit, ch€ do nay twong thich véi cac
bo vi diéu khién trudc d6, trong cdc iung dung hién nay ché€ do nay
khong con thich hop.

Trong ché do nay, b dinh thai diing 13 bit (8 bit cia TH va 5 bit cao
cua TL) dé chita gid tri d€m, 3 bit thdp cha TL khong dugc sir dung.

Hinh 2.21 mé ta hoat dong ctia cic Timer & ch¢ d¢ 0: Ngudén xung
clock dugc dua tdi Timer tir mot trong cdch phu thudce vao bit CHT
trong thanh ghi TMOD.
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— Néu CAHT = 1, xung clock s& duge 1ay tir bén ngoai qua chan Tx
(TO, T1 hoac T2).

— Néu CH#T = 0, xung clock s& dugc 14y tir bo chia tan trong chip,
tan sO cla xung & day 1a 1/12 tin s6 cla bo dao dong thach anh (Foo)-

Nguon xung clock néi trén s& duge didu khién dé dva t6i cic
Timer bang cédc bit: TR, GATE va mitc logic trén cdc chan INTX.

— Néu TRx = 0, cdc Timer s& bi c4dm ma khéng cdn quan tam t6i
GATE va mic logic trén cdc chan INTX (thé hién bang “céng AND™).

— Néu TRx = 1, cdc Timer s& hoat dong khi hoic 1a bit GATE = 0
hodc 12 bit GATE = 1 va trén chan /INTX ¢6 miic logic 1.

Chédo 1l
112 ¢ Trx T Joverow Times x
(8bis) | @by [~ 1__TTx_ % nemupt
TCON reg Request

Hinh 2.22. Hoat dong clia Timer 0 va Timer 1 & chd dd 1.

Trong ch&€ d¢ 1, bo Timer ding ca 2 thanh ghi TH va TL dé chita
gid tri d€m, vi vay ch& do nay con duge goi 1a ché d6 dinh théi 16 bit.
Bit MSB s€ la bit D7 cua TH con bit .SB 12 DO ctia TL.

Hinh 2.22 m6 ta hoat dong clia cdc Timer & ché do 1: Ngudn xung
clock duge dua t6i Timer r mot trong cdch phu thudc vao bit C/#T
trong thanh ghi TMOD.

— Néu CHT = 1, xung clock sé dugc 14y tir bén ngoai qua chan Tx
(TG, T1 hoac T2).

— Néu CHT = 0, xung clock s& dugce 14y tir bo chia tdn trong chip,
tan s¢ cha xung & day 1a 1/12 tdn s6 cha bo dao dong thach anh (F,.).

Nguon xung clock néi trén s€ duge diéu khién dé dua tdi céc
Timer bang cédc bit: TR, GATE va mitc logic trén cdc chan INTx.

— Néu TRx = 0, cdc Timer s€ bi cAm ma khong cdn quan tam t6i
GATE va mitic logic trén cdc chan INTx (thé hién bang “céng AND™).

— Né&u TRx = 1, cdc Timer s& hoat dong khi hodc 14 bit GATE = 0
hoac la bit GATE = 1 va trén chan /INTX ¢6 mirc logic 1.

V&i ch€ do 1, gid tri 1én nhit ma cdc Timer chita dugc 12 65.535
(tuong tng FFFFH), khi dém qud gia tri nay s& xay ra tran, khi cd tran
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TF s& dugc dat bang 1. Sau khi xay ra tran, n€u mudn Timer 1i€p tuc
dém, chuong trinh phai c¢6 cau lénh nap lai gia tri khdi tao sau khi da
dimg Timer béng cdch xo4 bit TR.

Ché do 2
osc 112 ° N Tix Overfiow Timer X
4 (B bitt) { TFx = hiemp
™ ) TCON reg Request
TMOD reg
iNTx [
THx
{B bite)

- | TRx |
TCON o3

Hinh 2.23. Hoat ddng cua Timer 0 va Timer 1 & chd dé 2.

Trong ch€ d¢ 2, bo Timer ding TL dé€ chita gid tri dém va TH dé
chira gid tri nap lai vi vay ch€ d¢ nay dugc goi 12 ché do nap lai 8 bit.
Sau khi d€m qud 255 s& xay ra tran, khi d6 TF duge dat bing 1 déng thoi
gid tri cha Timer ty dong duge nap lai bing noi dung caa TH.

Vi nguon xung clock, céch diéu khién Timer & ch& d6 2 hoan toan
giong ché€ do 1 (hinh 2.23).

Chédo 3
Twmer O
[ ™o Overfiow B

~ ———-————-’TFO Interupt
L TCON S Request
: Timer 1

THE Overflow
osc 112 ™S T Sl 7 W
TCON7 Request

TCON.§

Hinh 2.24. Hoat ddng cda Timer 0 & ché dd 3.

Trong ché do 3, Timer O dugc tdch thanh 2 bo Timer hoat dong doc 1ap
(hinh 2.24), ch€ d6 nay s& cung cap cho bo vi diéu khién them mot Timer nita.

Bo Timer thit nhat v6i nguén xung clock duge 14y tir bo chia tdn
trén chip hoac tir b tao xung bén ngoai qua chan TO tuy thuoe vio gid -
tri cia bit C-/TO. Viéc diéu khién hoat dong cOa bo thit nhat do bit
GATE, bit TRO va miic logic trén chan INTO (giéng ché do 0, 1, 2).
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Gid tri dém cha Timer dugc chita trong TLO, khi x4y ra tran, cd TFO

dugc dat bang 1 va gay ra ngit do Timer O (néu dugc dat).

BS Timer thit hai v6i ngudn xung clock duogc 18y 1l b6 chia tin trén
chip. Viéc diéu khi€n hoat dong chia bo thi hai chi 1a viec dat gid tri clia
bit TRO. Gid tri d€m cla Timer dugc chita trong THO, khi Xay ra tran, cd

TF1 duoc dit bang 1 va gay ra ngét do Timer 1 (néu duoc dat).
Khi Timer O dugc tdch thanh 2 Timer 8 bit thi Timer 1 vin c6 thé

hoat dong binh thudng & cdc ché do 0, 1, 2, tuy nhién khi X4y ra tran co

TF1 khong duoc thiét 1ap bang 1. Nhy vay trong trudng hgp nay Timer 1
chi c6 thé sir dung cho cac tng dung khong cidn dén ngit (TF1 = 1),

chang han nhu tao t6¢ do baud cho port ndi tiép.

2, Cdc ché dj cua Timer 2

Timer 2 ¢6 ba ch€ d9 hoat dong 1a ché d¢ thu nhan (Captuer), ché

do tu nap lai (Auto — reload) va ché€ d¢ cung cip t6c d6 baud cho clng
ndi ti€p (Baud Rate Generator).

BANG 2.13. CAC CHE B0 HOAT PONG CUA TIMER 2

RCLK +TCLK | TR2 | CPM#RL2 Ché& dé
0 0 1 16-bit Auto—reload: 16 bit tuf nap lai.
0 1 1 16-bit Capture: 18 bit thu nhan. _
1 X 1 Baud Rate Generator: cung cép 8¢ da baud.
X X 0 (Off)

Ché€ do thu nhan (capture)

O8C ™ 12

| Cff? = 1 TR2

CAPTURE

T2 PIN

TRANSITION
DETECTGR

O

CONTROL

RCAPZH

RCAP2L

T2EX PIND—._p

T

EXEN2

CONTROL

OVERFLOW

;D1

TIMER 2
INTERRUPT

EXF2

Hinh 2.25. Timer 2 d ché d thu nhan (capture).
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Khi CP/#RL2 = 1, ch€ d¢ thu nhan ctia Timer 2 duoc chon bdi bit
EXEN2. Xung clock cdp cho Timer 2 cling dugc 14y tir mot trong hai
nguén va dugc diéu khién bdi C/H#T2 (tuong tu Timer 0, Timer 1). Diéu
khién su hoat dong chia Timer 2 ciing la bit TR2. Giad tri dém cua
Timer duge chira trong TH2 va TL2 (Timer 2 hoat dong nhu mo6t Timer
16 bit). Khi xay ra tran c& tran TF2 duge dat bang 1.

Gid tri hién thoi cha Timer 2 nam trong TH2 va TL2 s& duoc
chuyén tuong ting vao RCAP2H va RCAP2L khi bit EXEN2 duoc dat
bang 1 va c¢6 sy chuyén mic tir 1 xuéng O trén chan T2EX. Su chuyén
mife nay k€t hop véi viée dat bit EXF2 bang 1 s& gay ra ngét ngodi do
Timer 2. '

Ché do tu nap lai

osC |—=» 12

CciT2=0
_O/I/(E)_ THZ § T2 |
1
r
[conTRoL A OVERFLOW
_ TR2
CiTz=1 ¢
RELOAD
T2 PIN TIMER 2
lRCAP2H| RCAPZLI INTERRUPT
- ¥ TF2
TRANSITION
DETECTOR
TEXPIN[_}—a % _ Cr‘rO + EXF2

I CONTROL
EXEN2

Hinh 2.26, Timer 2 & ché& d& tu nap lai (DCEN = 0).

Trong ché€ d¢ nay, khi bit DCEN = 0 Timer 2 hoat déng nhu mot
Timer 16 bit twy nap lai. Gia tri nap lai dugc chita trong RCAP2H va
RCAP2L. Su kién nap lai xay ra khi:

— Hoic 12 xay ra tran tifc 12 ¢6 su chuyén s6 dém tlt FFFFH sang 0.

- Hoic 12 ¢é su chuyén mac tir 1 xuSng O trén chan T2EX khi
EXEN2 dia dugc dat bang 1. Su chuyén mic ndy ciing dong thoi dat
EXF2 = 1.
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{DOWN COUNTING AELOAD VALUE) TOGGLE

o [

fal:To] 412 o
o2 = 0
oo
I
EoNTHOL
TRz
T TMER 2
oTa o
2=t INTERRLIPT

T2 PIN

b
COUNT
{UP COUNTING RELCAD VALUE) DIRECTION
1=UP
D=

]
) T2EX PIN
Hinh 2.27. Timer 2 & ch& dé tuf nap lai (DCEN = 1),

Khi bit DCEN = 1, Timer 2 vdn hoat dong nhu mot Timer 16 bit ty
nap lai, ¢6 2 cich tur nap lai:

Cach tha nhit: Khi chan T2EX duge dat & mitc logic 1, Timer 2 s&
dém ti€n wr gid tri xuat phdt cho dén khi c¢é su chuyén s& dém tir
FFFFH sang O thi x4y ra tran. Sy kién tran s& thiét lap ¢ TF2 déng
thoi nap lai gig tri cho Timer, gid tri nap lai dugc chita trong RCAP2H
vi RCAP2L.

Céch thit hai: Khi chan T2EX dugc dat & mic logic 0, Timer 2 sé&
dém i tir gid tri xudt phéat cho dén gid tri duoc dat trong RCAP2H va
RCAP2L thi xdy ra tran. Sy kién tran s& thiét lap co TF2 dong thdi nap
lai gia tri cho Timer, gid tri nap lai s& 12 FFFFH.

~ Tao t6c dd baud cho céng nai tiép.

TIMER 1 CWERFLOW

NCTE: OBC. FRED. IS DIVIDED BY 2, NOT 2

T2EX AIN [ }—m

Hinh 2.28. S&r dung Timer 2 tao téc d& baud.
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Timer 2 ¢é thé duge ding dé tao t6¢ do baud cho dudng truyén va
dudng nhan cla céng ndi ti€p tuy thudc vio cdc bit TCLK vi RCLK
trong thanh ghi T2CON.

~ Tao xung vudng diing Timer 2. _

C6 the st dung Timer 2 dé tao xung vuodng (ty s6 do rong xung 50%)
¢ chan P1.1 nhu trong hinh 2.29. Khi dé bit C/#T2 phai duge x0a, bit
T20E phai duge thiét 1ap bing 1, con bit TR2 duge diing d€ didu khién
chay/dimg Timer 2, tic 1a tao/dimg xung vuéng trén chan P1.1.

OS50 +2 [e

< I

[

THa2

r

‘ | —— /2 BT
P1o - -
(T“_), \ - N o+

|
TZOE {T2MOD.1)

TRANSITION
%_ DETECTOR

/
P11 TIMER 2
(TEE) | 3]/0_ '| ::: | * INTERAUPT
|

EXEN2

Hinh 2.29. Timer 2 trong ch& dd tao xung.

Tan s6 xung vuong tao ra trén chan P1.1 duge cho bdi cong thifc:
 Fpyy = Foge / (4%(65.536 — [RCAP2H, PCAP2LY))
Trong d6 [RCAP2H, PCAP2L] 12 noi dung cha thanh ghi RCAP,
duge tinh bing cong thifc:
[RCAPZH, CAP2L] = RCAP2H*256 + PCAP2L
Vai thach anh 16MHz, tuy thudc vao gia tri ghi vio [RCAP2H,
PCAP2L] ma ta c6 thé tao ra trén chan P1.1 xung vudng cé tdn sé
trong dai tir 61Hz dén 4MHz.

2.4.4. Ngudn xung clock

Ngudn xung clock cdp cho cdc bo dinh thoi c6 thé 1dy tir ngodi qua
cdc chan TO, T1, T2 14n lugt cho cdc bo Timer O, Timer 1, Timer 2 hodc
ldy tir by chia tdn trén chip véi tin s§ 14 1/12 tdn s6 cha bd dao dong
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thach anh tuy thudc vao bit C/#T. Nhin chung véi cdc itng dung dinh
- théi thi ngudn xung clock thudmg dugc 14y ngay trén chip con véi g
dung dé€m thi nguén xung duge 14y tir ngoai qua céc chan TO, T1, T2.

2.4.5. Lam viéc vdi cac bd dinh thai

Trong phén nay ching ta s& xem xét mot s6 vi du ung dung cdc bo
dinh théi.

Vidy I: Tao xung c6 tdn s6 10kHz tren chan P1.1, bi&t thach anh
dugc diing ¢6 tdn s6 12MHz,

Trong v{ du ndy tdn s§ cdn tao 12 10kHz trong khi xung tir b6 chia
tin chia AT89S52 cdp cho cdc bo Timer la 1MHz, nhur vay ching ta can
¢6 h¢ s6 chia 12 100. V6i hé s& chia nay thi chi cén cdc b& Timer 8 bit
la c6 thé ddp wng duoc, dusi day 12 chuong trinh cu thé:

#include<regs2.h>

sbit F = P1"1;

void main({void}

{

TMOD = 0X02; //Timer {0 mode 2
THO = —50; //h& s8 chia la 100
TRO = 1;
while (1)

{
while (!TFO): //chd ¢ tran
TF0=0; //x0d cd tran

F=-F; //ddo muic

}

}

Trong vi du wrén, gid tri nap cho THO 13 -50 trong khi thanh ghi
ndy c6 thé chia gid tri t6i da 1a —255 twong Gng v6i hé s6 chia 1a 510,
Nhu vay xung c6 tin s6 nhd nhdt ma mot bo Timer 8 bit ¢6 thé tao
dugc tir thach anh 12MHz 13 1/510MHz.

Viduy 2: Tao xung cé tan s6 200Hz trén chan P1.1, biét thach anh
duoc dung ¢é tdn s& 12MHz.

Trong vi du nay tén s6 c4n tao 14 200Hz trong khi xung ti bo chia
tan cla AT89S52 cdp cho cdc bo Timer 1a IMHz, nhu vay ching ta cin
c6 he sG chia 1a 5000. V&i hé s§ chia nay thi chi cdn cdc bd Timer 16
bit 1a c6 thé dap iing dugc, dusi day 1a chuong trinh cu thé:
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#include<reg52.h>
shit F = P1"°1;
volid main{void)

{

TMOD = 0OX01; S /Timer 0 mode 1
while{l)
{

THO = —2500/256; //hé s& chia la 5000

TLO = —2500%2%6;

TRGO = 1;

while (!TFQ} ; //chd ¢d tran

TFO = O3 //xoca ¢ tran

TRO = 0: //dung Timer

F = ~F; //d3o mic trén PBl.1
}

}

Trong vi du trén, gid tri nap cho THOTLO 1a —2500 trong khi thanh
ghi nay ¢6 thé chita gid tri 16i da 14 -65535 tuong ting v&i he s6 chia 3
131070. Nhu vay xung cé tdn s¢ nho nhit ma mot bo Timer 8 bit cé
thé tao duge tir thach anh 12MHz 1a 1/131070MHz. Luu ¥ ring trong
ch€ 'do 1 cdc Timer 0, 1 khong tu nap lai ma chuong trinh phéi c6 cau
1énh nap lai gia tri xudt phat khi Timer di duge dimg béi 1énh TRx = 0.

Xung ¢6 tan s6 200Hz c6 thé tao bing ché d6 tu nap lai cua Timer 2,
duéi day 1a chuong trinh cu thé:

#include<regs2.h>

sbit F = P1°1;

void main{void)

{

T2MOD = 0X03; //DCEN = 1, Timer d€m tién
RCAP2ZH = THZ2 = ~2500/256; //h& s& chia 1a 5000
RCAP2L = TL2 = -2500%256;

TR2=1:
while{1)

{

while (!TF2}; /S/chd ¢cd tran

TF2=0; //x0& 8 tran

F=~F; //ddoc mic trén P1.1
} .
}

2.5. CONG NOI TIEP
2.5.1. Gigi thidu

ATS89S52 c6 mot cbng néi ti€p trén chip ¢ thé hoat dong & nhiéu
ch€ do khic nhau véi cdc t6c do khiac nhau. Chic nang chia y€u cia
céng noi ti€p 1a thuc hién chuyén d6i song song sang ndi ti€p vdi dir
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liéu xuat va chuyén ddi n6i ti€p sang song song vadi dit liéu nhap dé ¢é
thé giao ti€p véi mdy tinh (hinh 2.30) qua céng néi tiép hoac cic thiét
bi tuong tur.

Céng ndi ti€p c6 thé hoat dong song cong (full duplex : thu va phat
dong thoi) va dém lic thu (receiver buffering) cho phép moét ky tr sé&
duge thu va duoc git trong khi ky tu thit hai duge nhan. Néu CPU doc
ky ty thir nhat trude khi ky tu thir hai duge thu ddy da thi di lieu s&
khong bi mat.

XD RXD

h 4

May Céng 5 &
tinh RS232C | RXD, ngﬁh.ﬁéﬁ" TXD

89552

Hinh 2.30. M& ti hoat déng c(a c8ng néi tiép.

TXD RXD
F 3
. SE:’UF_ »] D Thanh ghi dich
{chi-ghi) 0 » CLK
Xung Xung SBUF
tao tdc tao t8c
s a6
baud baud
{truyén) Bus {nhan)

Hinh 2.31. S0 d& kh&i c8ng néi tidp clia 8051.

2.5.2. Cac thanh ghi clia c8ng néi tiép

C4 hai thanh ghi chitc nang dac biét cho phep phin mém truy xuit
dén céng noi 1i€p 1a SBUF va SCON.

Thanh ghi diéu khién cong néi tiép (SCON—-Serial Controller).

Thanh ghi diéu khién céng n6i ti€p (SCON) & dia chi 98H 13 thanh
ghi c6 dinh dia chi bit, chita cdc bit trang thai va cdc bit diéu khién
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lién quan t6i cOng ndi ti€p. Cdc bit diéu khién dat ch&€ do hoat dong
cho ¢dng néi 1i€p, cdc bit trang thdi bdo cdo két thic viec phat hoic
thu mot ky tu. Céc bit trang thdi ¢6 thé dugce kiém tra bing phin mém
hodc ¢6 thé dugc 1ap trinh dé tao ngat.

Bit Ky higu Dija chi Mo ta
SCON.7 SMO 9FH Serial Mode 0 - Bit 0 chon ché dé cho ofng ndi tigp.
SCON.B SM1 9EH Serial Mode 1 - Bit 1 chon ché 46 cho cdng néi tiép.

SMOSM1 = 00: C8ng ndi tiép hoat dong & ché 46 0.
SMOSM1 = 01; C8ng néi ti€p hoat dong & ch& 86 1.
SMOSM1 = 10: Céng ndi tiép hoat ddng & ché dé 2.
SMOSM1 = 11; Céng ndi ti€p hoat déng & ché dé 3.

SCON.5 SM2 oDH Serial Mode 2 - Bit 2 chon ché"dé cho c8ng ndi tiép.
Bit nay cho phép truyén théng da xir iy,

SCCN .4 REN SCH Receive Enable — Bit cho phép thu, REN phai
duoc dit bang 1 d& cho phép nhan cac ky tu,

SCON.3 TB8 o8H Transmitted Bit 8 — Bit truyén tha 9, s dung
trong ché dé UART © bit,

SCON.2 RB& 9AH Received Bit 8 — Bit nhan thd 9, s dung trong
ché& d6 UART 9 bit.

SCON.1 Tl 99H Transmitted Interrupt — Cd ngét truyén, Tl dudc

dit bang 1 bdi phdn cdng khi két thic viéc truyén
. 1 ky v, Tl dudc xo0a bing phan mém,

SCON.D RI 98H Received Interrupt — C& ngat truyén, RI duge dat
bang 1 bdi phan cing khi k&t thac viéc nhéan 1 ky
tu, Rl dugc xoa bing phdn mém.

Trude khi sit dung céng néi ti€p, phéi kh&i dong SCON dé chon
ding ché do.

Vi du cau 1énh SCON = 0x52 sé khdi dong céng néi ti€p cho ché
do 1 (SMOSM1 = (1), cho phép bo thu (REN = 1) va dat ¢& ngit phat
(TI = 1) dé chi bo phit sin sang hoat dong.

Thanh ghi dém truyén nhan ¢ cong néi tiép (SBUF—Serial Buffer)

Thanh ghi nay ¢6 chitc nang dém cic ky tu khi ching dugc nhin
vé tir céng nébi ti€p hoac duge truyén di tir cOng ndi 1i€p, viéc truyén
nhan qua c6ng ndi tiép thuc chat 12 viéc truy xuat thanh ghi nay.

2.5.3. Cac ché dd hoat dong
Ché do 0
Ch€ 46 0 1a ch€ d6 ma céng ndi ti€p duoge dung nhy mot thanh ghi
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dich 8 bit. Dit licu dugc truyén/nhan n6i ti€p trén chan RXD, chan
TXD duoc dung dé phat xung clock dich bit. Khi truyén/nhéan cic byte
dir liéu 8 bit, bit c6 gia tri thdp nhat (LSB) duoc truyén/nhan trude tién
va bit MSB dugc truyén/nhan sau cling.

WRITE
TGO

- - RXD
SBure 2105 of T SEBUF - PIOALT
= lo CUTPUT
[ | SHIFT FUNCTION
] START SI"IIFTJ
TXCONTROL
S8 o XoLOcK 1y SEND
SERIAL )
PORT | ™D
INTERRUPT l—l POIALT
SHET OUTPUT
B CLOCK Rl RECEIVE CLOCK FUNCTION
3 RX CONTROL SHIET
REN START
Al 11111110

RAXD
PIS.O AT

NPUT
FUNCTION

30C31 INTERMAL BUS

Hinh 2.32. Hoat déng clia céng nai ti€p & ch& dé 0. _

Viéc truyén dit liéu duge bat ddu bing viéc ghi 1 byte dir licu vio
SBUF cén viéc nhan dit li¢u duge bit ddu khi bit REN di dugc dat &
mifc 1 va cd thu RI = 0. T6c d¢ baud & ché d¢ O ¢6 dinh bang F_ /12.

Chédol

Trong ch& d¢ 1, céng ndi ti€p hoat déng nhu mot b6 UART 8 bit
¢6 t6¢c do thay déi. Dt lien dugc truyén ndi ti€p trén chan TXD vi
nhan néi ti€p trén chan RXD, ché€ d6 nay cung cip cho AT89552 mot
cong cu giao 11€p vdi mdy tinh qua cdng COM.
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ae N M nnnnnnnaannnjinaannmnrnr

n WRITE TOBAIF
tearz r
SHIFT n n n I | | n It I
TRANSMIT
ROX { 0 [ 02 2 D4 05 ] D7
HW_I_L_IW
Tl P —
__WHTE TO SCON [CLEAR Al
A 1 —
RECEVWE I 1
SHIFT 1 n n I

3] IL n
rox oA ——(L_— [P g2 g paee o g
562

™oEHFTo oo . L 1 _rm—. .. 1 1.

Hinh 2.33. Gian d& truyén nhan dir lidu & ché 45 0.

RXD
————
S NI €' € G i 0 €20 20
Start Data byte Stop!
bit g ¥l
RI ' —
TI

Hinh 2.34. Gidn d& truy@n nhan diif liéu d ché dé 1.

V@i ch€ d§ 1, 1 khung truyén s& gom 10 bit, ngoai 8 bit dir liéu ra
cdn ¢6 1 bit start (& muc thap) va 1 bit stop (& mitc cao), LSB ciing
dugec truyén truée, MSM dugc truyén sau.

T6c d6 baud clia céng néi tiép trong ché do 1 ¢ thé duoge cung cip
bdi Timer 1 hodc Timer 2 hodac déng thdi ca 2 bd Timer néu mudn téc
d¢ truyén va téc do nhan khdc nhau (hinh 2.35).

Khi sir dung cdc b6 Timer cung cép t6c do baud cho céng ndi tiép
thi thach anh ¢6 tan s6 11,0592MHz duge khuyén cdo nén dung vi vdi
tdn s6 nay s& tao dugc cic téc do baud chuin véi sai s6 bing 0.

Vi du muédn ¢6 téc dd baud 12 9600 thi cdn c6 tdc d6 tran chiia Timer |
1a f, = 9600 x 32 = 307200Hz. Néu st dung thach anh 11,0592MHz thi tan
s6 chiia xung clock cidp cho Timer 1 s€ 1a f, = 11059200 /12Hz. Nhu vay cin
khéi tao cho Timer 1 gid tri nhd hon gid tri xdy ra tran 1a £,/f, = 3 nghia la
Timer 1 s& duoc dat & ch& d6 2 va gia tri nap cho TH1 12 3.

Trén hinh 2.35, khi TCLK = RCLK = 1 thi t6c d6 baud cha cong
néi tiép duge cung cip bdi Timer 2.

Khic véi Timer 1, Timer 2 duge cfp xung clock ¢6 tdn s6 bang 1/2 tin
s6 cta b dao dong thach anh, theo hinh 2.37, gia stt cdn t6¢c d¢ baud 1a
9600 thi gid tri nap cho Timer 2 s& 14 —(11059200/2)/(9600 x 16) = -36.
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Khi cdn c6 t6c d6 baud khdc nhau cho duomg truyén va dudng
nhén thi c¢é thé sit dung ca 2 bo Timer (hinh 2.35). Néu dat TCLK = 1
va RCLK = 0 thi t6¢c d6 baud cla dudng truyén sé duoc cung cap bai
Timer 2, t6c do baud cia dudng nhan s& duge cung cdp bdi Timer 1.
Néu dat TCLK = 0 va RCLK = 1 thi t6c d6 baud ciia dudng truyén sé
dugc cung cap bdi Timer 1, téc do baud cia duong nhin s& dugc cung
cap bdi Timer 2.

TIMER 1 OVERFL.OW

-+
————— +-———RCLK

Aa
[ ol
+18

| CiT2 w1

Tz PIN
TRANSITION
DETEGTOR
T2EX PIN[ }—m —\\_ o’l(o— INTI!gFEEJFZ’T
|

| conTroL
EXENz

Hinh 2.35. Dang Timer 1, 2 cung cip t8¢ dé baud cho céng nai tigp.

132 SMOD =0

Tée do T8¢ d6 baud cha
Fosc/12 tran cla cdng ndi tiép

Timer 1

L 4

s 4

s 4

A1) SMOD =1

Hinh 2.36. Ding Timer 1 cung cdp téc dé baud cho c8ng néi tiép
(TCLK = RCLK = ).

Téc d6 baud
Foso »| Téc db tran > 16 f—— cla céng
o5 cha Timer 2 ndi tiép

Hinh 2.37. Dung Timer 2 cung cip t3c dé baud cho cdng néi tiép.
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Chedo 2

O ché do 2, céng ndi ti€p hoat dong nhu mot bo UART 9 bit, moét
khung truyén s& gdm 11 bit, trong dé bat ddu 1a bit Start, ti€p theo 1a 8
bit dit liéu, ti€p theo la bit dir liéu thi 9 (1a bit TB8 néu 1a khung
truyén, 1a bit RB8 né€u 1a khung nhan), cudi ciing 13 bit Stop. Ché do
nay thudng duge ding khi cdn chén thém bit kiém tra chin & vao
trong khung truyén dé giam bit 16i dudng ruyén.

T6c do baud trong ché& d6 2 dugce tao ¢d dinh nhu hinh 2.38.
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Faosc > Téc dé baud
cla Port ndi
tiép
p 32
Hinh 2.38. Téc d§ baud & chd d& 2.
Ché do 3

Ché do 3 la su ket hgp clia ch€ d6 1 va ché& do 2, nghia 1a cong néi
ti€p hoat dong nhu | bo UART 9 bit va t6c d§ baud ciia UART la thay
déi giong nhut ché d6 1 (dugc cung cdp bdi Timer 1 va Timer 2).

2.5.4. Trao ddi dir lidu qua cdng néi tiép

Thao tic trao déi dit liéu qua cong ndi ti€p khong don thuin chi 1a
viéc ghi/doc dir liéu nhu trao déi dit lieu truc ti€p qua cdc céng ma con
bao gém 3 thao tdc chinh nhu sau:

— Khdi tao ¢6ng néi ti€p:

+ Truy xudt SCON dé dat cic thong s6 nhu ch€ do hoat dong, cho
phép thu... ' :

+ Thiét 1ap hoic xod bit SMOD cua thanh ghi PCON dé dat h¢ s6
chia cta t6¢ do baud. _

+ Truy xudt céc thanh ghi cia cdc bd Timer 1 va Timer 2 dé dat
tGc d6 baud cho cong ndi tiép (chi véi chd do 1 va 3).

— Kiém tra c¢& TI (khi truyén) va kiém tra c¢& RI (khi nhan).

_ Ghi/doc byte dit lieu & SBUF. *

Chi y : Néu cdng néi ti€p hoat dong & ch€ do 2, 3 thi ngoai cac
thao tdc trén con cé thao tac ghi/doc bit dit liéu thit © vao/tir TBS/RBY.
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Vidy 1: Truyén I byte qua Port ndi tiép.
#include<stdio. h=

#1nc1ude<reg52 h>

char x;

void maln(void)

{

SCON = 0x52; //Port n&1i tif&p ché& as 1,
' // REN = TI = 1.
TMOD = 0x20: //Timer 1 mode 2
TH1 = TL1l = —3; //T8c &5 baud la 9600
TR1 = 1;
While { ITI); Jichd TI = 1
TI=0; /ixod TI
SBUF = x; « //truyén byte dit 1iéu trong bidn x

1
i

Vidu 2: Nhan 1 byte qua Port néi tiép..
¥include«<stdio.h>
#include<regs52.h>

char x;

void maini{veoid)

{

SCON = 0x52; //Port ndi ti&p ch& as 1,
//REN = TI = 1.
T™MOD = 0x20; //Timer 1 mode 2
TH1 = TLl1 = —3; //T8c &8 baud 1la 9600
TR1 = 1;
While (!RI) ; //chd RI = 1
RI = 0O ; //¥xo0d& RI
X = SRUF ; //rhdn byte du liéu chvia trong bién x

Trong hai vi du trén hé sg chia cia t6¢c d6 baud duoc mac dinh 1a 32

do khong cé cau 1énh dat SMOD = 1 (khi d6 SMOD s& mic-dinh bang 0).

Trong moét chuong trinh khi ¢é nhiéu thao tic lruyén/nhan qua

cong ndi tiép thi doan chuong nunh truyén hodc nhan nén vi€t duéi
dang ham, vi du:

void truyen{char x)
{

‘while(ITI);

TI = 0;

SBUF = x;

}

char nhan{void}
{

char C;
while{!RI);

T = 0;

C = SBUF;
return C;

}
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Trong thu vién ciia trinh dich C ciing ¢6 2 ham tuong duong véi ham
truy€n va ham nhan nhu trén, ching Ia putchar () va _getkey ().

Vidu 3: Truyén nhdn qua céng noi tiép voi 1é¢ do baud khdc nhau.
tinclude<stdio.h>

tinclude<reg52.h>

char =, M[10];

int i;

void main{void)

{

SCON = 0x52; //Port n&i ti€p ch& as 1,
//REN = TI = 1.

TMOD = 0Ox20; S /Timer 1 mode 2

TH1 = TL1 = —6&; //T8c &5 baud la 4800

T™R1 = 1;

T2CON = 0x20:

TCLK = 0(Ding Timer 1 tao tdc d& baud cho dudng truyén) :
RCLK = 1 (Ding Timer 2 tac t8c dd baud cho dudng nhan) */
RCAPZH = 0

/*Timer 2 ché& d6 ty nap lai, C—/T2 = 0;

’

RCAP2L = —36 ; //T8c dd baud 1a 9600
TR2 = 1; :
//GU1 10 ky tu bt d8u tux CA”

x = 0x41;

for{i=1;1«<=10, ++1)

{
putchar (x)

++X;

}

//Nhé&n 10 ky tu luu vao mdng M
for{(i= 1;1<= 10, ++1})
Miil=_getkey{);
1

Vidu4: Truyén thong qua céng néi tiép cé kiém tra chdn le.
tinclude<stdio. hx>
#include<regb2.h>

char x;

bit 1i;
void main(void)

{ N

SCON = 0xD2; //Port nfi tiép ché& d&d 3,

J/REN = TI = 1.

TMOD = 0x20: //Timer 1 mode 2

TH1 = TLl = —6; //T8c d6 baud 1la 4800
TR1 = 1;

//Truyén 1 kg ob kém theo bit kiém tra chin.
o= ox; //Bua byte cin truyén vae thanh chia
I = P; //Cap nhat bit kiém tra chén
TER = 1; //Bua vao TBB d& truyén
putchar (x}; //Truyén byte &1 lidu chia trong x
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Vidu5: Truyén thong da xit 3.

Ch€ do 2 va ch€ do 3 cha cdng néi tiép cung cdp cho bo vi diéu
khién kha nang truyén thong da xir 1¢ (hinh 2.39).

89552 (ch() 89S52#1 (1) 89S52#2 (16)

I 1 I

Hinh 2.39. Truyén théng da xir ly.

[ XR Y

Mot bo vi di¢u khién chii c6 thé truyén dit liéu 16i nhidu bd vi diéu
khién t¢ bang cich gl c4c byte dia chi (céc byte ¢6 RB8 = 1) mang
mi cia cdc bo vi diéu khién 16 trude khi giri cdce byte dit lieu (cdc byte
c6 RB8 = 0). Cdc bo vi diéu khién 16 s& lap trinh v6i bit SM2 = 1 (xem
thanh ghi SCON) d¢ phan bi¢t dugc dau 12 byte dia chi, dau 1a byte dit
liéu. Sau khi nhan dugc byte dia chi cha minh (nghia 12 b6 vi diéu
khién t6 tuong (ng di duge bo vi didu khién chii ddnh dia chi t61), b6
vi dicu khién t6 s& xo0d bit SM2 dé c6 thé nhan céc byte dir liéu binh
thudng. Dudi day 1a vi du cu thé:

Chuong trinh vi€t cho b6 vi diéu khién cha:

#include<stdio. h>

#include<reg52.h>

char x;

bit 1i;

vold main{void)

{
SCON = 0OxF2;

/* Port n8i ti€p ch& a8 3,truyén da x4 1y
SM2 = REN = TI = 1%/

TMOD = 0x20; //Timer 1 mode 2

TH1 = TLl = —6: //T8c A8 baud la 4800

TR1 = 1; s ]
/*giti di dja chi cla bd vi diéu khién té& thd nhar~*/
TER = 1 ; :
putchar{0x01} ; //m3 cta bd vi didu khién thu nhit
/*gli cho bd vi didu khién té thd nh&t 10 byte At lidux*/
X = (0x41;

forf{i =1 ;i<= 10, ++1})

{
B = 0O;
putchar {x}

++2;

} . » .
/*gli di dia chi cda bé vi diéu khié&n td tha hai*/
B8 = 1 ; R . .
putchar (0x02) ; //m3 cna bd vi diéu khi&n thii nhir
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/*gli cho cd hai bé vi diéu khidn 10 byte Al lidux/
X = 0x57;

for{i = l;i<= 10, ++1)
{

TB = 0,‘

putchar{x) ;

);

Chuong trinh viét cho b6 vi didu khién t& thi nhat:
#include«<stdio.h>

#include<regs2.h>

char x,v;

volid main{void)

{

SCON = 0OxF2; //Port n8i tifp ch& as 3,
. //8M2 = REN = TI = 1.

TMOD = 0x20; //Timer 1 mode 2

TH1 = TL1 = —6; //T8c A8 baud 1la 4800

TR1I = 1;

//Ché nhédn byte dia chi cila minh

do
x = _getkey () ;
while{x = 0x01) ;
SM2 = 0; '
do //Chil nhin cdc byte dii 1iéu
Yy = _getkey();

while (RB8 = 0} :

b

Chuong trinh viét cho b6 vi diéu khién t¢ thir hai:
#include<stdio.h>

#include<regs2.h>

char x,z;

bit 1i;

vold main({void)

{

SCON = 0xF2; //Port ndi ti€p chf& 4 3,
//8M2 = REN = TI = 1.
TMOD = 0x2Q; //Timer 1 mode 2
TH1 = TL1 = —6; //T8c a6 baud 1a 4800
TR1 = 1;
//Chd nhdn byte dia chi c¢da minh
do
x = _getkey{} ;
while{x = 0x02) ;
S5M2 = 0; .
do //Chi nhln céc byte 4 liéu
y = _getkey{);
while (RBS8 = 0);
}
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2.6. NGAT VA XU LY NGAT

2.6.1. Khai niém sy can thiét phai ngat CPU

Trong thye t€ ngudi ta rat muén tan dung kha nang cia CPU dé
lam thém dugce nhiéu cong viéc khdc nira, chi khi ndo ¢é cin traoc déi
dir liéu thi m6i yéu cdu CPU tam dimng cong viéc hién tai dé phuc vu
vigc trao d6i dir liéu. Sau khi hoan thanh viéc trac déi dir lieu thi CPU
lai phai quay vé& dé€ lam ti€p cong viéc hién dang bj gidn doan. Céich
lam viéc theo ki€u ndy goi 1a ngdt CPU (gidn doan hoat déng clia
CPU). Mot hé thong sir dung ngdr c6 thé ddp ng rat nhanh cic yéu
cdu trao déi dir liéu trong khi vin ¢6 thé 1am duge cdc cong viée khic.

2.6.2. To chirc ngiat & AT89S52
AT89S852 ¢4 6 ngudn ngit:

— Ngét ngoai dén tir chan #INTO.
— Ngét ngoai dén tir chan #INT1.

— Ngit do bo Timer 0.
— Ngéit do bo Timer 1.
~ Ngét do bo Timer 2.
~ Ngét do Port né&i tiép.
6 nguén ngat nay duge xod khi Reset va duoc dat riéng bing phén
mém bdi cdc bit trong cdc thanh ghi cho phép ngit (IE), thanh ghi uu

tien ngat (IP).

* Thanh ghi cho phép ngdr IE (Interrupt Enable):

EA - ET2 ES ET1 EX1 ETO EXD
Bit Ky higdu Bia chi bit Mo ta (1: cho phép; 0: cdm)

IE.7 EA AFH Cho phép ho#c cdm toan bd.

IE.6 - AEH Khéng dugc dinh nghia.

IE.5 ETS ADH Cho phép ngit tir Timer 2 (8052).
E.4 ES ACH Cho phép ngét Port ndi tiép.

IE.3 ET1 ABH Cho phép ngat tir Timer 1.

IE.2 EX1 AAH Cho phép ngét ngoai 1.

IE.1 ETO AgH Cho phép ngat tir Timer 0.

IE.O EXO ABH Cho phép ngat ngeai 0.



y Do |
INTOAC)’.J' IEQ0 |[—

TFD

0 DO
INT1 ‘D".J/ E1

v

TH
T!
il
TF2
EXF2

Hinh 2.40. Cac ngudn ngit cla AT89S552.

¥

v

A J

* Thanh ghi wu tién ngdt IP:

Méi ngudn ngit dugce 1ap trinh riéng dé dat vao mot trong hai mirc
uu tién qua thanh ghi chic nang dac biét duge dia chi bit IP (Interrupt
priority: wu tién ngét) & dia chi B8H.

L - 1 - T P2 ps Tpro [ pxa T Pro [ pPxo |
Bit Ky higu Dja chi bit  Ma ta (1: muc cao; 0: mdc thap)
1P.7 - Khéng dugc dinh nghia.
IP.8 - Khéng dudc dinh nghia.
IP.5 PT2 BDH Uu tién cho ngdt tir Timer 2.
IP.4 Ps BCH Uu tién cho ngadt Port néi tiép.
tP.3 PT1 BBH Uu tién cho ngét tir Timer 1.
IP.2 PX1 BAH Uu tién cho ngdt ngoai 1,
IP.1 PTO B9H Uu tién cho ngét tor Timer Q.
IP.O PX0 B&H Uu tién che ngét ngoai 0.
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Cdc vector ngdt:

Khi mét ngat ndo d6 duge chdp nhan, gia tri dige nap vao PC duce
goi 12 Vector ngat. N6 1a dia chi bit ddu cha chuong trinh con phuc vu
ngat ISR (ISR viét tét cha Interrupt Service Routine — chuong trinh con

phuc vu ngét) tuong iing véi ngudn tao ngat. Cic vector ngit durge cho
liét ké nhur sau:

Ngat cy Dija chi vector $& higu

Reset hé thdng RST 0000H

Bén ngoai 0 IED 0003H 0
Timer 0 TFO 000BH 1
Bé&n ngoai 1 IE1 0013H 2
Timer 1 TF1 001BH 3
Port ndi tiép "~ | Tl hoac RI D023H 4
Timer 2 TX2 hodc EXF2 002BH 5

Khi chi dé€n mot ngat, cd gay ngit tw dong bi x6a bdi phén cing,
ngoai trir R1 va TI phai duoc xod bdi phdn mém.

2.6.3. Cac thiét ké sir dung ngit
1.-Ngdt do cdc b6 Timer

Cac ngat do cdc bo Timer xdy ra do sy kién tran & cdc Timer, khi
d6 cdc co tran TFx s& dugce dat bang 1. Khi ISR duge dap ung, cdc co
TFx s€ tu dong dugc xod bdi phan mém.

Khuoén mau mot chuong trinh ¢6 sir dung ngit viét bing ngon neir
lap trinh C nhu sau:

#include <stdio.h>
#include <reg52.h>

//Chuong trinh chinh

void main (void)

{

//Khdi taoc cdc chanh ghi cho phép ngdt va uu tién ngat

}

//Cdc chuong trinh con phuc vu ngdt (ISR)
void ngatT0{(ddi s&)interrupt x

{

//Cac cdu l1é&nh trong ISR

}

Trong dé: ngatTO 14 tén cta ISR (tuy chon), x 1a s6 hiéu ngit tuong
ling v4i vector ngit.
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Vidu l:Tao 2 xung khdc nhau trén cde chdn P1.0 va P2.0.
#include <stdio.h>
#include <regs52.h>
shbit xungl P1°0;
sbit xung? P2~0;

//Chuong trinh chinh
voeld main (void)

{

TMOD = 0x21; //Timer D mode 1; Timer 1 mode 2
TH1 = TL1 = —-100 ; //xung ¢d chu ky 200 us

TR = 1;

/*¥hdi tao cdc thanh ghi cho phép ngdt va uu tién ngdt*/
IE = 0Ox8A; //cho phép ngdt do Timer 0 va Timer 1
IP = 0; //mic uu tién bing nhau

TFO = 1; //budc ngdt do Timer 0O

while (1) ;

}

//CAc chuong trinh con phic v ngdt (ISR)
void ngatT0 {(void) interrupt 1
{

TRO = 0;

THC = —10000/256; //xung cé chu ky 20000 pus
TLO = =10000%256;

XKUNGg2 = ~Xung2;

TRO = 1;

}

void ngatTl (void} interrupt 3

{

xungl = ~xungl;

}
Vidu 2: Tao 3 xung khdc nhau rrén cac chdan P1.0, P1.1 va PJ.2.

#include <stdio.h>
#include <reghl.h>
shit xungl = P1°0;
shit xung2 P11
sbit xung3 PL"2

i

//Chuocng trinh chinh
void main (vold)
{ . r ]
T2MOD = 0Ox02: //DCEN = (O, Timer 2 d&m tCié&n

RCAPZH = —-25000/256; //xung c6& chu ky 50000 ps
RCAP2L = —25000%256;

TR2 =1;

TMOD = 0Ox21; //Timer 0 mode 1; Timer 1 mode 2
TH1 = TL1 = —100; //xung c6 cha ky 200 us

TR1 = 1;

/*Khdi tao cac thanh ghi cho phép ngdt va uu tién ngat*/
IE = OxAA; /*cho phép ngat do Timer 0 Tymer 1 va Timer 2 */
P = 0; //mic uu tién bdang nhau

TFO = 1; //budbc ngdt do Timer 0O
while(l);

} ’
//Céc chuong trinh con phyce v ngat (ISR)



void ngatT0 (void)] interrupt 1
{

TRO = 0:

THO = —10000/256; //xung ¢d chu ky 20000 pus
TLO = —10000%256;

xung2 = ~xungz:

TRO = 1;

ioid ngatTl {void) interrupt 3
iungl = ~xungl;

ioid ngatT2 {(void} interrupt &
;ung3 = ~xungl;

H

2. Ngdt do céng ndi tiép

Ngit do céng néi ti€p xdy ra khi hoac c¢& ngat phat (TI) hoic co
ngit thu (RI) duge dit 1én 1. Ngét phdt xay ra khi b6 dém truyén réng,
ngat thu xdy ra khi mot ky tu did duge nhan xong va dang doi trong
SBUF dé dugc doc (b dém truyén déy).

Céc ngét do cong noi ti€p khdc v6i cdc ngit do Timer. C¥ gay ra
ngat do Port néi ti€p khong bi x6a bang phdn cing khi CPU chuyén téi
ISR do ¢6 hai ngudn ngit do ¢dng ndi ti€p TI va RI, ngudn ngit phai
duge xdc dinh trong ISR va cd tao ngit s& duge x6a bang phidn mém.

Vi dy 1: Viét clurong trinh ding ngdt giti di 24 k¥ ne tivr A dén Z
trong bang md ASCII ra céng néi tiép ciia vi dién khién.

#include <stdio.h>

#include <regs52.h>
char x;

//Chuong trinh chinh
vold main {void)

{

TMOD = 0x20; //Timer 1 mode 1.

TH1 = TL1 = —24; //t8c a8 baud 1a 1200

TRl = 1;

SCON = 0x52; //UARTE bit, ché& d&6 1,TI = 1
x = (x4l .

IE = 0x90 ; //cho phép ngdt do port ndi tiép
while(l) ;

}

void ngatnt{void) interrupt 4
{

1f{xe ="2")

{

SBUF = x;

LR aH

TI = 0;:

}

}
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3. Ngdt ngoadi

Cdc ngat ngoai xay ra khi ¢6 mot mitc thap hoic canh xudng trén
chan /INTO hoac /INT1 cha bo vi diéu khién.

Cdc cb tao ngat nay 1a cdce bit IEO va IE1 trong TCON. Khi quyén
diéu khién da chuyén dén ISR, ¢ tao ra ngit chi dugc x6a néu ngat duge
tich cyc bang canh xudng, néu ngit duge tich cyc theo mutc, thi ngudn
yéu cdu ngat bén ngoai sé diéu khién mtc ctia ¢&f thay cho phdn cing.

Cich thic tich cuc ngat duge dit boi cdc bit ITx trong thanh ghi
SCON, néu Itx = 0, ngdt dugc tich cuc bang mitc thip, néu Itx = 1,
ngit dugc tich cuc bing canh xudng (sudn am). Néu ngit ngodi duoc
tic dong bing canh xudng thi ngudn bén ngoai phai giit chan /INTx &
muc cao t8i thi€u trong mot chu ky mdy va gilt né & mitc thap trong
mot chu ky mdy dé dam bdo cho CPU phit hién duge canh xudng. Néu
ngat ngoai dugc tdc dong theo mitc thi ngudn bén ngoai phai giit tin
hiéu yéu cdu tic dong trén chan /INTX (& mic thap) cho dén khi ngit
ducc dap tng va khoéng tic déng nita khi ISR di dugc hoan tat, néu
khong mot ngit khic s€ duge lap lai.

Vi dy 1: Vi€t chuong trinh diéu khién LED vang nhap nhiy lién
tuc, LED d6 nhap nhdy 10 14n méi khi nhan Contact.

+5V

R1
12
‘l P3.2/INTO
dé
Conlact 1 N”
P1.0
sW1 —?—___. vang
2 |
0 P11 —”_‘
3 PR S
p12 =8 =

O—— P3.3/INT1
O—x1
O——-x2

O——— RST

O—— vVCC

89552
Hinh 2.41. Viduy 1.
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#include <«stdio.h>
#include <reg52.h>
nt 1i:

sbit vang = P1~1;
sbit do = P1~0;
void delay({int t)

{ .
for(i = 1;i< =t;++i);
}

//Chuong trinh chinh
volid main {(wvoid}

{

IE = 0Ox81; //cho phép ngdt ngoai INTO.
//LED vang nh&p nhdy 1i&n tuc

while (1)

{

vang = 1;

delay (100GC0) ;

vang = 0;

delay (10000 ;
}

void ngat0{void} interrupt O

{
for{i = 2;i< = 10;++1)
{
do = 1;
delay (10000 ;
do = 0;
delay (10000) ;
}
H
+5V
% R1
_ I 12 1 b3 2iNTo .
Contact I.J|| do P
1
Swi P10 ¥ 4l
— vang
-0 2 Pl
. P11 HE—Pppt
xanh
3 Pad
P12z a4
R2
1 2.1 pa 3ANTT ' —_IT:
Contaet - E{] —19 3 0
swe i w2 .
=0 2l gsr
40 | iV eTo)
89552

 Hinh 2.42. Vi du 2.
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Vi dy 2: Vi€t chuong trinh di€u khi€n LED vang nhdp nhdy lien
tuc, LED d6 nhap nhdy 10 1dn mdi khi nhén Contact 1, LED xanh nhap
nhdy 5 lan méi khi nhan Contact 2.

#include <stdio.h>

#include <reg52.h>

int i;

shit xanh = P1"2;

sbit vang = P1"1

sbit do = P170;

void delay{int t}

{

for{i=1;i<=t;++1i);

}

//Chuong trinh chinh

void main (void) ’

{

IE = 0x8S; //cho phép ngdt ngoai INTO, INTL.
//LED vang nhdp nhdy l1ién tuc

while{l)

{

vang = 1;

delay(lOOOO),

vang = 0;

delay(lOOOO},
}

void ngatlfveid} interrupt 0O
{

for{i = l;i<= 10;++1}

{

do = 1;:

delay (10000} ;

do = 0;

delay {10000} ;

}

} I3

void ngatl{void) interrupt 3
{

for{(i = 1;i<= S:++1i}

{

xanh = 1;

delay (1 OOOO}

xanh = 0;

delay(lOOOO):

}

}
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Chuong¥

| THIET K& UNG DYNG VO
" HO VI PIEU KHIEN 8051

3.1. QUY TRINH THIET KE UNG DUNG VI DIEU KHIEN

Tuong tw nhu thiét k& hé théng sir dung vi mach s& lap trinh duge nhu
PAL, GAL, CPLD/FPGA. .., viéc thiét k& ing dung dung vi diéu khién
cling c6 nhitng budc co ban sau:

Budc 1: Phan tich bai toan.

Muc dich cua viéc phan tich bai todn la dé xdc dinh cic yéu cdu k¥
thuat nhu yéu cau vé kha ning tinh todn (t6c d6 va do chinh x4c): s6 diu
vao/ra s0; s6 dau vao/ra tuong ty; s6 lugng bo dém/dinh thdi; uée luong
dung lugng bd nhd chuong trinh, bd nhd dir liéu cin thiét va cic yéu ciu
khdc nhu cdc kénh PWM, truyén théng qua RS232, USB, CAN, LIN...

Budce 2: Lua chon vi diéu khién va cac linh kién ngoai.

Céc tiéu chi chinh lva chon b6 vi diéu khién 1a:

— Hi¢u ning: bo vi diéu khién 8 bit/16 bit hay 32 bit, tin s6 xung
nhip bao nhi¢éu MHz? '

— Dung lugng bd nhé chuong trinh, bo nhé s6 lieu;

— S6 lugng dau vao/ra;

— S0 lugng bd dém/dinh thai;

— S6 lugng, s6 bit va 16¢ do bién déi clia cic bo bign ddi A/D, D/A;

— Kiéu déng vo (lién quan dén viéc thigt k&€ mach in);

— Cong sudt tiéu thuy, diéu ndy dac biét quan trong vdi cdc ting dung
str dung pin, ac quy;

— Kiéu bd nhd chuong trinh 13 ROM, OTP, EPROM hay Flash ROM.
Trong qud trinh tao mau hoac san xudt véi s6 lugng nhd ngudi ta thudng
chon vi diéu khién c6 bo nhd chuong trinh 1a Flash ROM hoac NV-RAM,
tuy nhién khi san suat hang loat d€ giam gia thanh san phdm ngudi ta thudng
sit dung vi diéu khién ¢ bd nhé chuorig trinh 13 ROM hoic OTP.

Budc 3: Xay dung so dé nguyén 1y.

Sau budc 2 ta di lua chon duge vi diéu khién va céc linh kién ngoai
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phu trg, ta tién hanh thi€t k€ mach nguyén 1y cho Ung dung, viéc thiét ke

¢6 thé duge thuc hién bing cdc phan mém hé trg nhu ORCAD, PROTEL,
ALTIUM..

Budéc 4: La_p trinh cho vi diéu khién. -

Can cif vao yéu cdu cla bai todn ti€n hanh lap luu d6 thuat toian va
vi€t chuong trinh diéu khién.

Budc 5: Bién dich chuong trinh.

Sit dung trinh dich dé bién dich tdp tin nguén (tap tin .asm hoic ¢
hodc .cpp) thanh tap tin .hex theo chudn cia Intel. D3i véi vi didu khién ho
8051 ta c6 theé dung trinh dich Keil C51 cfia Keil dé bién dich cdc tap tin
ngudn vi€t bing ngon ngit C. D6i véi vi didu khién ho AVR ta ¢ thé diing
AVR Studio hoac CodeVisionAVR dé soan va bién dich chuong trinh.

Buge 6: Chay thir nghiém trén may tinh.

Sir dung cdc phan mém hé trg thiét k& img dung ¢6 linh kién lap trinh
nhu Altium, Proteus... d€ chay mo phdng ting dung sau khi dd nhap so dé
nguyén 1y v tap tin .hex cho vi diéu khién.

Neéu két qua chay thir nghiém trén mdy tinh khong ddp tng duge cdc
yéu cdu bai todn thi phdi quay lai budc 4 dé xem lai chuong trinh, néu
khong phai do chuong trinh phai quay lai ki€m tra tir buéc 3.

Budge 7: Thiét ké, lam mach in va ldp rap linh kién trén mach in.

Budc 8: Nap chuong trinh vao vi diéu khién.

Viéc nap chuong trinh cho vi diéu khién thuc chat 1a ghi cdc thong tin
trong tap tin hex vao bo nhé chuong trinh cta vi diéu khién. Vicc nap
chuong trinh vao vi di¢u khién thudng duge thuc hién bing bo lap trinh
chuyén dung (Programmer). Néu vi diéu khién hé trg kha ning 1ap trinh truc
ticp trén hé théng (ISP, SPI) thi ta c6 thé nap chuong trinh cho vi didu khién
ngay trén ban mach ung dung da gan vi diéu khién. Mot cich don gidn, dé
thic hién viéc nap chuong trinh xudng vi diéu khién cé hé trg ISP nhy
89351, 89852 ban doc ¢6 thé sit dung chuong trinh va mach nap qua céng
song song cua mdy tinh trén trang web www.kmitlac.th/~kswichit/ISP—
Pem3v0/ISP—Pgm3v0.html (néi diy vao cdc chan chitc nang ISP cla vi diéu
khién nhu trong hinh 2.17).

Budc 9: Chay thir nghiém hé thong.

Viéc chay thit nghiém hé thong d€ kiém tra xem hé théng duoe thidt
ké, 14p dat c6 hoat dong va dat cac yéu cdu dé ra hay khong.
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3.2. CAC Vi DU MINH HOA

3.2

1. Xudt nhap vdi cac céng

1. Xudt nhép tryc tiép qua cde céng PO, P1, P2, P3

bai véi 8051, 14t ca cac c¢dng PO, P, P2, P3 déu cé chic nang xuit

nhép theo bit va theo byte. Hinh 3.1 minh hoa mach ghép ndi giita vi diéu
khién 8051 véi mot nit nhan va siu LED.

vee
4 VoL
Ui o
) 470x8
a—:g PO.0AD0 S P2 /A8 ‘é ‘\%‘ LED1
B—57| PO.UAD1 5 P2 1740 |5
O—— Po.2rAD2Z  P2.2/A10 ‘3 = LED 2
B—3f PO 3/A0Y P2 A1 i l_ WX 4 LED3
071 PO4/ADA  P2.aIM2 5% g~
O~2d4 posrans P2 5413 oo WX g LED4
cz a3 D211 po&maDE  P2.6/A14 el ——
0221 PO 7/ADT  P2.7/A15 ey M| .4 LEDS
id AN
" O—<iq{ F1D P3.O/RXD £ Mg LEDS
12MHz G P11 P31mxp il A ¢
, I - o—— P12 P3.2INTD —=—F
L o P13 P3.3NTI ey
1 : G F1.4 P2 4/TQ I
vee G—54 F1s P3.5T1 f—rf] swz
[3-—?_| P1.6 P3.6MANR 8
o—dp 7 P3 7/RD
]g XTAL1 ALE/PROG
. o8 SWA XTALZ PSEN
10uF reset 2L Earvep
RST s GhD

ansn

e

Hinh 3.1. Mach diéu khién dén LED.

* Chuong trinh diéu khién cdac LED sdng tuan ty
#include<reg5l.h>
#include<stdio.h>
#include<intrins.h>
int j3;
unsigned char x; //% 132 mdt bién 8 bit
//thu tuc tao tré
void delay{)
{
unsigned long int 1i;
for (i = 1;i<= 5000;++1i);
}
void main (void)
{
while({1l)
{
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for (3 = 1;j<= 5;++7}
{
P2 = x;
delay{);
x = crol (x,1};/*quay x & cac LED sang tuin tu*/
}
}
}

* Chuong trinh di¢u khién cac LED sang tuan tu khi bdm vao
nit nhan SW2

#include<reg51.h>
finclude<stdio.h>
finclude<intrins.h>
sbit contac=P3"7;/*khai bao bién kidu bit phan anh trang
thai chdn P3.7*/
sbit a:
unsigned char x:
int j:
void delay(}
{
unsigned long int i;
for (i = 1;i< =5000;++i};
}
void main ({void)
{
while{l)
{
x = 0Oxfe;
contac = 1;
a = contac; //dgc trang thai cua nit nhéin
i1f {a==0)
for {3 = 1;3< = 5;++3)
{
P2 = x;
delay{():
x = crol (x,1);
}
P2 = 0;
delay();
F2 = 0Oxff;
delay{):
1
}

2. Truyén théng vdi may tinh qua céng néi tiép
Nhu trong ndi dung chuong 2 di khio sat, bo vi diéu khién ATR9S52
c6 khd ning giao ti€p voi th€ gisi bén ngoai qua cong ndi ti€p. Vian dé trd
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ngai duy nhét khi giao ti€p v6i mdy tinh 12 mic logic & b6 vi diéu khién
va & cdng COM cia mdy tinh khdc nhau, cu thé nhu sau:

BANG 3.1. SO SANH PIEN AP CUA CAC MUC LOGIC GIUA RS232C VA TTL

Dai tugng Mire logic Murc dién ap tuong iing
Céng COM 1 ~12V dén -3V

(Mc RS232C) 0 +3V dén +12v

Vi digu khién 1 +5Y

{(MIc TTL) 0 oV

Khic phuc van dé nay, ngudi ta sit dung vi mach MAX232 dé chuyén
d6i mikc dién 4p gitia hai chuin. Vi mach nay cé chia hai bo chuyén ddi
muc logic tur TTL sang RS232 va nguge lai. Hinh 3.2 13 mach giao tiép
gitra vi diéu khi€n vdi may tinh qua céng RS232C sit dung vi mach déi
mitc MAX232.

Hinh 3.2. Truyén théng qua cdng ndi tip.
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s

Sau day 12 vi du vé mot chudng trinh nap cho vi diéu khién dé vi diéu
khién truyén cho mdy tinh qua céng néi tiép cdc ky tu tir ‘0° 16i ‘9.
#includecstdio.h»
#include<regs52.h>

char x;

vold main{void)

{
SCON
TMOD =

Ox52;
0x20;

//Port n&i tiép ch& 48 1,
//Timer 1 mode 2

REN -
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THl o= Pl = =2 //T8c d6 baud 1la 9600

TRI =""1%

for(x = 0xB0j <0830 )
{

Whi kaal AL R 2 //ché TI = 1

s Sl Bt i {508 YT T

SRUE. = //truyén ky tu cé ma ASCII trong bi&h x
}

}

Ta biét rang viéc truyén mot ky ty qua céng n6i ti€p thuc chat Ia
truyén ma ASCII ctia ky tu. Trong chuong trinh trén dé giti cho mdy tinh
cic ky tu tir ‘0’ dén ‘9’ ta phai truyén ma ASCII cha ching 1dn luot tir
0x30 dén 0x39.

Dé kiém tra xem mdy tinh ¢6 nhan dugc cdc ky tu ma vi diéu khién
truyén t6i chua, ta phai cho mdy tinh thi hanh chwong trinh nhan sé liéu
qua céng n6i ti€p. Chuong trinh nay c6 thé viét bang ngon ngit lap trinh
Basis, Pascal, C, C++... Trong Windows c6 cung cdp sin cho chiing ta
mot cong cu truyén tin qua céng néi tiép 1a Hyper Terminal. Cich md
chuong trinh nay la:

Tir menu- Start — Programs — Acessories —» Communications —>
chon Hyper Terminal (hinh 3.3).

e

E Hyper Terminal

fi Accessories

@ Akium

Internet
Internet Explorer

& Communications

™9 E-mail

IJj Outlook Express
Protel DXP

E Microsoft Office Wor
ﬂ Vietkey 2000

AllPrograms » :

) Atmel AVR Tools

) CodevisionAVR

a Games

a ImageCraft Development Tools
€7 LAC VIET mtd2002

a Microsoft Office

@ Oread Family Release 9.2
@ PonyProg

"@ Startup

a Symantec Clisnt Security
) vietkey 2000

) WinRAR

@ WinZip

Acrobat Distiller 5.0

B Adobe Acrobat 5.0

» @ Entertainment

> @ System Tools

» f \\) Address Book

'l 3 cCalcustor

» 4 B8 Command Prompt

+q @ Notepad

W Pam

* 8 @) Program Compatibilty Wizard
» § % Synchronize

» @ Tour windows XP

» l £ Windows Explorer

» Q Windows Movie Maker
r§ 3 wordpad

| ® HyperTerminal
Q Network Connections

9 Network Setup Wizard
i h] New Connection Wizard
%4 Remote Desktop Connection

Hinh 3.3. Cach md Hyper Terminal trén Windows.

Sau d6 nhap tén két ndi, chon cong néi ti€p va thiét lap cic thong s
cho c¢éng néi ti€p. Luu y ring cdc thong s6 nay phai giong nhu da thiét
lap cho c¢6ng néi ti€p cla vi diéu khién.
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Connection Description

% New Connection

Enter a name and choose an icon for the connection:

MName:

Connect To

TEST |

lcon:

Bsemens

()X

% TEST

Enter details for the phone number that you want to dial:

Countiy/regior: |United States (1)

<

Phone number: [ __l

Area code:

Connect using:

Hinh 3.4. Chon cdng néi tiép va thiét 1ap cac théng sé.

Cuoi cung ta c6 cilta s6 chwong trinh nhu hinh 3.5.

# TEST - HyperTerminal

Fle Edit View Cal Transfer Help

D &3 =B

Connected 0:00:19 | Auto detect |,

| Auto detect

EZSCROLL CAPS | NUM !_Capl’ure :

Hinh 3.5. Chuong trinh Hyper Terminal.

Tai dau nhic con tr6 sé hién thi cic ky tu nhan dugc tir cdng nai tiép.
Vi chuong trinh da viét cho vi diéu khién nhu & trén ta sé thu dugc chuéi

‘0123456789’ trén man hinh.

3.2.2. Hién thi bing LED 7 doan

D¢ hién thi trén mot dén LED 7 doan thi cdn tim dudng diéu khién
(bdy dudng cho 7 doan va mot dudng cho diu chdm) khi diéu khién truc
ti€p hodc cin 4 dudng day diéu khién khi dung vi mach giai ma BCD-7

12ViBK...UDA
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doan 7447/7448. V6i ca hai ciach vira néu néu cdn diéu khién mot so
lugng 16n cdc LED 7 doan thi tuong tng s&€ cdn mot s6 luong 16n cdc
dudng diéu khién trong khi s6 luong cic dudng diéu khién trén bo vi diéu
khién 14 ¢6 han. Dé giam thiéu s& dudng day diéu khién ngudi ta thudng
dung phuong phap quét.

Nguyén 1y hién thi quét: Dé diéu khién cho n LED 7 doan ta sit dung
n dudng day diéu khién cdp ngudn cho cic LED va 8 dudng day s6 liéu
chung cho tdt ca cic LED (7 dudng néu khong can dau cham). Viéc hién
thi dugc thuc hién bang cach 1an lugt cap nguén cho timg LED va dua s
liéu twong tng cua LED dé ra 8 dudng day s6 liéu. Nhu vay thuc chat tai
mot thai diém chi ¢6 mot LED hoat dong, cdn cdc LED khéc khong hoat
dong vi khong duge cap ngudn. Tuy nhién do dic tinh luu anh ciia mat
ngudi ma ta nhin thdy tdt ca cic LED déu hoat dong.

D¢ hi¢u rd vé phuong phdp nay ta xem xét trudng hop hién thi trén
bén LED 7 doan nhu trong hinh 3.6, dé hién thi duge mot s8 ¢d bén chir
s6 ta thuc hién 13p di lap lai bon budce sau:

— Cdp ngudén cho LED thit nhat (P1.3 = 0), ddng thoi xuat s6 liéu ra
c6ng P2 dé LED thu nhat hién thi s6 hang don vi.

— Cap ngudn cho LED thit hai (P1.2 = 0), déng thdi xuat s6 liéu ra
céng P2 dé LED thit hai hién thi s6 hang chuc.

— Cdp nguén cho LED thit ba (P1.1 = 0), déng thoi xuat s6 liéu ra
cong P2 dé LED thi ba hién thi s6 hang tram.

— Cip nguén cho LED thit tu (P1.0 = 0), d6ng thdi xuit s§ licu ra
cong P2 dé LED thit tir hién thi s& hang nghin.

Dudi day 1a chuong trinh cho hién thi mét s6 ¢d 4 chit s6 bat ky chia
trong bién num.

¥include<regs2.h>

#include<stdioc.h>

#include<math.h>

/*Binh -nghia cédc con s ttt 0 d8n 9 tré&n LED 7 doan, khi
c&n hién thi s8 1 ta xudt phén tld M[i] ra bus s8 liéur/

unsigned char M{10]={0XCQ0, 0XF9, 0¥Ad OXB0O, 0X99,

0X52,0X82,0XF8,0X80,0X90};

unsigned char donvi,chuc, tram, nghin, num;

volid delay {(void)

{

TMCD = 0x02;

THO = TLOD = -100;
TRO = 1;

while ('TF0);

TFO = 0;

TRO = 0;

}
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Hinh 3.6a. Mach hi&n thj 4 LED 7 doan.
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vold main (void)

{
//gid sit s8 cdn hién thi chia trong bidn rum

nghin = num/1000; //tinh s§ hang nghin cta num

tram ={num%1000)/100;//tinh 88 hang tram cda num

chuc ={{(num%1000}%100)/10;/*tinh s& hang chuc cda num*/
donvi = ({(num$1000}%100)%10;/*tinh s& hang don vi cha num*/

while (1)

{ .

Pl= 0XF7; //P1.3 = 0,LED hang don vi dugc cdp ngudn
P2 = M[donvil;

delay (]} ;

Pl = 0OXFB; //P1.2 = 0,LED hang chuc dugc cip nguén
P2 = M[chucl;

delay () ;

P1 = 0QXFD; //P1.1 = 0,LED hang tram ducc cdp ngudn
P2 = M[tram];

delay (};

Pl = OXFE; //P1.0 = 0,LED hang nghin duge cip ngudn
P2 = M{nghinl;

delay(};

}
}

Gia sit cln hién thi bang n LED 7 doan ta cin ding n dudng day diéu
khién cdp nguén cho n LED va 8 dudng day s6 liéu chung cho cdc LED,
tdng s6 dubng day diéu khién s& 1 n+8. Trong khi d6 néu diéu khién tryc
ti€p n LED 7 doan ta phai ding t6i 8*n dudng day diéu khién.

Giéi phuong trinh: 8*n=n + 8
ta c6 n = 8/7, ¢6 nghia 1 véi n > 2 dén LED 7 doan thi phuong phip quét s&
dung it dudng diy diéu khién hon phuong phédp diéu khién tryc ti€p, n cang
160 thi cang ti€t kiém duge nhiéu s6 duding day diéu khién. Trén hinh 3.6b la
vi du diéu khién hién thi 8 LED 7 doan can ding 16 dudng day s6 lieu.

3.2.3. Hién thi bing ma tran LED 8x8

Ma tran LED 8x8 1a linh kién hién thi duoc ding rat réng rdi trong thirc t€.
C6 hai loai ma tran LED 8x8 14 ma tran LED don sic va ma tran LED da sic.

Mot ma tran LED 8x8 don sic bao gém 64 LED duogc bS tri thanh 8
hang x 8 cot, trong d6 cic andt cua tim LED trong cling mot hang dugc
néi vdi nhau dé tao thanh mot dudng day hang va cdc kat6t ctia tim LED
trong cing mdt cgt duge ndi v6i nhau dé tao thanh mot dudong day cot.
Nhu vdy mot ma tran LED 8x8 don séc ¢6 tdm dudng day hang va tdm
duong day cot, muén mot LED trong ma tran sdng ta can cdp nguén cho
LED vao dudng day hang va dudng day cot twong ing véi LED dé.

Mot ma tran LED 8x8 da sic bao gém 64 diém sing dugc bd trf
thanh 8 hang x 8 cot, trong d6 mbi diém sang c6 thé gdm mot LED mau
xanh luc + mét LED mau dé hodc mét LED mau xanh luc + mot LED
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mau xanh lo + mot LED mau d6 hodc mot LED miau xanh luc + mét LED
mau xanh lo + hai LED mau dé.

Véi loai ma trin ma méi diém sdng gém
mot LED mau xanh luc + mét LED mau do thi
diém séng hién thi mau xanh néu LED db tit,
mau do néu LED xanh tit, mau vang néu ca
hai LED sdng va tat néu ca hai LED ciing tit.
Trong cing mot hang, cic katét ctia cic LED
mau xanh dugc ndi v6i nhau dé tao thanh mot
dudng day hang thi nhat va cdc katét cla céc
LED maéu d6 dugc néi v6i nhau dé tao thanh mot ‘
duding diy hang thi hai. Cdc anét clla mudi squ  Hinh 3.7. Ma tran LED 8x8.
LED trong ciing mgt cot duge néi véi nhau dé tao thanh mot dudng day
c6t. Nhu vidy muén mét LED trong ma tran séng ta cin cap nguodn cho
LED vao dudng day hang va dudng day cot tuong ing véi LED d6.
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Hinh 3.8. Mach diéu khign m&t ma tran LED 8x8 don sic.



Vidu ]: Viét chuong trinh diéu khién dé ma tran LED sang chir A nhu sau:
ﬁinclude<re 51.h>

include<stdio.h>
#include<instring.h> H1 H2 H3 H4 H5 HE H7 H8

x{?oid delay{unsigned int t} O O . . O O O o BS
‘fii?l(_‘%“idl_?‘i‘i Y CeO00e000
ﬁgst i mrie?d’ tc'hl;'rj grlanghang 58% . . O O . . O o
§0s. Ox3,  Ox7F, 088, Oxbe, L X XOI0X X 10X
| Oxg“jlilr:z; ég‘EES, C%)“;:’Eﬁ?, mangeot(8lr, @ @@ ._. @ OO s
XD\;ogi.d m;li?le)h}' ..OO..OO B3
u{while'[l} L X JOXOX X JOION:
%or(n = 0;n< = 7;:+4n}) ..OO..OO B1

{

P2 = manghang[nj;
PO = mangcot[n];
?elay(ZO);

'
}

Vi du 27 Vi€t chuong trinh diéu khién dé ma tran LED sdng chir A
chay tir trdi sang phéi.

#include<REG51.H>

#include<STDIQ.H>

finclude<INTRINS.H>

void delay(unsigned int t})

{

unsigned int i;

for{i = 1;i< = t;++i);

}

int m,n,t,k,j;

unsigned char manghang[16]=
{0,0,0,0,0,0,0,0,0x3F, 0x7F, 088, 0x88, 0x7F, 0x3F, 0, 0} ;

unsigned char mangoot [10]= {0xFE, OxFD, OxFB, 0xF7, OXEF, OxDF, OXBF, 0X7F} ;
void main{)

o o m
o O~

{
while (1)
{

k = 8;

for {(t = 0;¢t< = 7;++t)

{

for {(j = 1;3< = 200:;++3)}// quét chd A 200 lan
for{n = 0;n< = 7;++n})

{

P2 = manghang[n+k];

PO = mangcot?n];

delay (20} ;

}

P2 = 0 ;
delay{(100);
} -

1

}



Trong thuc t& thudng yéu ciu hién thi théng tin trén bing gém nhiéu ma
tran LED ghép lai. Néu ta diing vi diéu khién ghép tryc ti€p véi cdc ma tran
LED thi doi hoi rat nhiéu chan vao/ra vi theo nhu hinh 3.8 thi dé diéu khién
mot ma trén phai can tdi 16 chan vao/ra cla vi diéu khién. D¢ khic phuc van
dé nay ta ¢6 thé dung céc thanh ghi dich bi¢n déi dit liéu néi ti€p — song song
k€t hop véi vi mach gidi ma 3:8 @€ chon cot (hodc chon hang). Hinh 3.9 1 vi
du v& mot mach hién thi gém bdn ma tran LED 8x8 don sic.
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Hinh 3.9. Mach hién thi sir dung b&n ma tran LED 8x8 don sic.
Vidu3:
#$include<REG51.H>
$#include<STDIO.R>
finclude<INTRINS.H>
sbit DATA=P1+1: //dm liéu nbdi tiép
sbit SCK=P1"2; //clock dich bit
sbit STROBE=P1~3; //chbt
//mang cdt
unsigned char code array colum[8]= ({0x00, Ox0l, 0x02,
0x03, 0x04, O0x05, 0x06, O0x07};
//mang hing
unsigned char code ARRAYLINE[103]={
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OxFF,
OxFF,
0xC3,
0x7E,
0x99,
0x90),
OxEF,
OxFF,
0x81,
0x80,
0xCe,
0x01,
ox7F,
OxFE,
OxF¥,
0xF8,

OxFF,

98

0x00, 0x00, 0x00, 0x00, 0x00, 0x00, 0x00,
0x7F, OxFF, 0x88, 0xB8, 0xFF, Ox7F, O0x00,
Ox¥F, OxFF, 0x91,0x91, 0xFF, 0x6E, 0x00,
0x7E, 0xFF, 0x81, 0x81, 0xC3, 0x42, 0x00,
OxFF, O0xFF, O0x81, 0x81, 0x7E, 0x3C, 0x00,
OxFF, OxXFF, 0x99, 0x99, 0x99, 0x99, 0x00,
OxFF, OxFF, 0x90, 0x90, 0x90, 0290, 0x00,
0x7E, OxFF, 0x81, 0x89, OxEF, 0x6F, 000,
0xFF, 0xFF, 0x10, 0x10, OxFF, O0xFF, 0x00,
0xB81,0x81, OxFF, OxFF, 0x81, 0x81, 0x00,
0x83,0x81, OxFF, OxXFE, 0x80, 0x80, 0x00,
OxFF, OxFF, 0x38, 0x6C, 0xC6, 083, 0x00,
OxFF, O0xFF, 0x01, 0x01, 0x01, Ox00, 0x00,
O0xFF,0x7F,0x20, 0x20, 0x7F, OXFF, 0x00,
0xFF,0x7F,0x10,0x08, 0xFE, 0XFF, 0x00,
//0xTE, OxFF, 0x81, 0x81, OxFF, Ox7E, 0x00

}:

unsigned char code arrayA[7i= {0x7F,

Ox7F, 0x00}; // A

unsigned char code arrayB[7]= {0xFF,

Ox6E, 0x00}; // B

unsigned char code arrayC[7]= {0x7E,

0Ox42, 0x00}; // C

unsigned char code arrayD[7]= {0xFF,

0x3C, 0x00}; // D

unsigned char code arrayE[7]

0x%9, 0x99, 0x00};

// E

unsigned char code arrayF

0x90, 0x%90, 0x00};
unsigned char code
Ox6F, 0x00}; // G
unsigned char code
OxFF, 0x00}; // H
unsigned char code
0x81, 0x00}; // I
unsigned char code
0x80, 0x00Y; // J
unsigned char code
0x83, 0x00}; // K
unsigned char code
0x00,0x00}; // L
unsigned char code
OxFF,0x00}; // M
unsigned char code
0xF¥,0x00}; // N
unsigned char code
0x7E, 0x00}; // O
unsigned char code
0x70, 0x00}; // P
unsiqgned char code
0x7F, 0x01}; // Q

// F
arrayG[7])=

arrayH{7]=
arrayI[7]=
arrayJ[7]=
arrayK[7]=
arrayL[7]=
arrayM|[7T]=
arrayN[7]1=
arrayQ[7]=
arrayP[7]=

arrayQ([7])=

‘h\.
-~
CERORO-ZD ORI R

/7
OxFF,
0xFF,
OxFF,

0xFF,

= [{0xFF,

{0xTE,
{OxFF,
{ox81,
{Gx83,
{OxFF,
{0xFF,
{OxFF,
{0xFF,
{0x7E,
{OxFF,

{0x7E,

[7]= (0OxFF,

0xFF,
Ox¥FF,
Gx81,
“0x81,
OxFF,
OxryE,
0x7F,
0x7F,
O0xFF,
OxFF,

0xFF,

0x88,
0x91,
0x81,
0x81,
0xFF,
0xFF,
0x81,
0x10,
OxFF,
OxFF,
0x38,
0x01,
0x20,
0x190,
Ox81,
0x88,

0x85,

0x88,
0x91,
0x81,
0x81,
0x99,
0x90,
0x89,
0x10,
OxFF,
OxFE,
0xe6C,
.Ox01,
0x20,
0x08,
0x81,
0x88,

0x83,
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unsigned char code arrayR[7]= {0xFF, O0OxFF,
O0xFB, 0x71, O0x00}; // R

unsigned char code arrayS{7}= {0x62, 0xF1,
0x8F, 0x46, 0x00}; // S

unsigned char code arrayT[7]= {0xB0, 0x80,
0x80, OxBO, 0x00}; // T

unsigned char code arrayU[7]= {0xFE, OxFF,
OxFF, OxFE, 0x00}; // U

unsigned char code arrayV([7]= {0xFC, OxFE,
OxFE, OxFC, 0x00}; // V

unsigned char code arrayW[7]= {[QxFF, OxFE,
OxFE, OxFF, 0x00}; // W

unsighed char code arrayX[7]= {(0xC3, 0x6e6,
0x66, OxC3, 0x00Yy; // X

unsigned char code arrayY[7]1= {0xE0, 0x30,
0x3C, O0xE0Q, 0x00}; // ¥

unsigned char code arrayZ{7]= {[0xC3, OxCF,
0xE3, 0xC3, 0xQ0}; // 2

unsigned char code arraySP[7]= [{0x00,
0x00, 0x00, 0x00, 0x00}; // space

//Ham chuyé&n dii 1iéu song song sang nbi tiép
void put rows{unsigned char DATA OUT)

{

unsigned char i,tempH;

for(i =

{

tempH =

0;i<8;3i++)

DATA OUT;

tempH = tempH&0x80;

i

DATA =

f{tempH == 0x80)
1;

aelse
DATA = 0;

DATA OUT * =
SCK =

1:

void delay{unsigned int t)

{
u

£
}

v

{
p

nsigned int i;
or(i =

oid clear({}
ut rows (0X00) ;

put_rows {0X00C);
put rows {0X00};

1;i <= t;++1});

//x6a ma tran sau méi 1lAn quét

0x8C,
0xB9,
OxFF,
0x01,
0x03,
O0x04,
Ox1i8,
Ox1F,
0x99,

0x00,

0x8E,
0x 9D,
OxFF,
0x01,
0x03,
0x04,
¢x18,
0x1F,
0xB1,

ox00,
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put_ rows (0X00);
}
unsigned int n,m, z;
void main{void)
{
while (1)
{
z = 0;
while(105-2z)
{
forim = 1;m< = 7;mt+)
{
for(n = z;n< = 7+z;++n)
{
if {n>=1058) //ma tran
put_rows (0X00);
else
put rows (ARRAYLINE [n]);
if ((n> = 202) 1] ({n<8)) //ma tran
put rows {0X00};
else '
put rows {ARRAYLINE [n—-8]);
if{(n> = 209) || {(n<l6)} //ma tran
put rows {0X00);
else
put_rows {(ARRAYLINE[n-16]);
if((n>= 216)|| (n<24)) //ma tran
put_rows {0X00);
else
put rows {ARRAYLINE[n-24]);
STROBRE=1;
_nop_{):
_nop {};
STROBE = 0;
PO = array_columfn-z]; "~ //quét cot
delay (300} ;
clear(); //xba

++z;

}
}

3.2.4. Ghép ndi vai LCD hién thj ky tu
1. Phin logi LCD

100

C6 thé chia cdc module LCD lam hai loai chinh la;



— Loai hién thi ky tu (character
LCD) gém c6 cdc kich ¢& 16x1 (16 ky tu
X 1 dong); 16x2 (16 ky tu x 2 dong);
16x4 (16 ky tu x 4 dong); 20x1 (20 ky tu
x 1 dong); 20x2 (20 ky tu x 2 dong);
20x4 (16 ky tu x 4 dong); 40x1 (40 ky ty
X 1 dong); 40x2 (40 ky tu x 2 dong) va Hinh 3.10. Module LCD

g oiriel hién thi ky tu 16x2.
40x4 (40 ky tu x 4 dong). Mbi ky tu duoc
tao béi mot ma tran cdc diém sang kich
thuée 5x7 hoac 5x10,diém anh.

— Loai hién thi dé hoa (graphic LCD) den tring hodc mau, gém cé céc
kich ¢& 1,47 inch (128x128 diém anh); 1,8 inch (128x160 diém anh); 2 inch
(176x220 diém anh); 2,2 inch (240x320 diém anh); 2,4 inch (240x320 diém
anh); 3,5 inch (320x240 diém anh); 4.3 inch (480x272 diém anh):; 7 inch
(800x480 diém anh); 8 inch (800x600 diém 4nh)... dugc dung trong dién
thoai di dong, mdy anh s6, camera, mdy hién séng s6...

Hinh 3.11. Module LCD hién thi graphic don sic 160x160.

2. Y nghia cdc chan va ma lénh diéu khién LCD hién thi ky tu

Héu hét cic module LCD hién thi ky tu dugc thiét k€ dua trén bo
diéu khién HD44780 cta Hitachi nén ching c6 tap 1énh va cdc chan
tuong thich nhau. Bang 3.2 cho ta y nghia cic chan ctia cic module LCD
c6 t6i da 80 ky tu con bang 3.3 cho ta biét ¥ nghia cdc chan ciia céc
module LCD 16n hon 80 ky tu.
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BANG 3.2. CHUC NANG CAC CHAN CUA MODULE LCD CO TOI DA 80 KY TY

Chan s8| Ky higu |Mic logic| 110 Chife ning
1 Vss - - Nguén cung cdp (GND)
2 Veeo - - Ngudn cung cdp (+5V)

3 Vee - | Dién ap vao dé diéu chinh df tuong phan
4 RS oN | Lua chon thanh ghi
0 = Thanh ghi lénh
1 = Thanh ghi di¥ liéu
5 R/W /1 l 0 = Ghi vao LCD module
1 = BDoc tir LCD module
6 E 1,10 1 Tin hiéu cho phép
7 DBO 0/1 1o Data bus line 0 (LSB)
8 CB1 01 1O Data bus line 1
9 DB2 041 ti0] Data bus line 2
10 DB3 01 11O Data bus line 3
11 DE4 on o Data bus line 4
12 DB5 041 e, Data bus line 5
13 DB6 01 IO Data bus line 6
14 DB7 0/1 F{e] Data bus line 7 (MSB)

BANG 3.3. CHUC NANG CAC CHAN CUA MODULE LCD HON 80 KY TY

Chan s&| Ky hidu | Mirc légic | IJO  [Chifc ndng

1 DB7 0/1 110 |Data bus line 7 (MSB)

2 DBE6 0/1 10O |Data bus line 6

3 DB5 0/ I/C  |Data bus line 5

4 DB4 0/1 1/O |Data bus line 4

5 DB3 0/ /O |Data bus line 3

6 DB2 01 /0 {Data bus line 2

7 DB1 0/1 /O |Data bus line t

8 DBO 0/1 /O |Data bus line 0 (LSB)

9 E1 1,150 I |Cho pl'!ép hang 0 va hang 1 (bd diéu khién
thir nhat)

10 R/W 0/1 1 |0 = Ghivao LCD module
1 = Boc tr LCD module

11 RS 01 I jtua chon thanh ghi
0 = Thanh ghi I&énh
1 = Thanh ghi dif li&u

12 Vee — | |Dién ap vao dé didu chinh dd tugng phan

13 Vss — ~  [Power supply (GND)

14 Vo - —__ {Power supply (+5V)

15 E2 1,1—0 | Cho phép hang 2 va hang 3 (bd diéu khién
thit hai)

16 NC Khéng diang
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BANG 3.4. MA LENH CUA HD44780

M3 Iénh Thai
Lénh M6 ta glan
RS|R/W|DB7|DB6|DB5| DB4 |[DB3|DB2|DB1|DBO thi
hanh
Xoa 0| 0 0 0] ¢ 0] 0 0 8] 1 | Xéa man hinh, dua [1,64
man hinh contré v viti  |ms
dau (address 0).
Buacontrdf 0| 0 | 0 | O | 0 | 0 |0 |0 | 1] x {Duacontrdvévi |1,64
vé vi tri ddu tri dau (address 0). Ims
Thiétlap |0 | 0 0 0 ¢ o o 1 (D | S | Thiét lap huang 405
ché& g6 dich con tré (I/D),
dich hién thj (S).
Bat/tat 0] 00|00 |01 |{D|C|B |BatTithiénthi, ous
hién thi con tré; bat/tat
ch& d6 nhap nhay
cla con tro.
Dichcon |0 | O 0 0 0 i [S/IC|R/L| * * | Thiét }ap chiéu 40us
trd/hién thi dich chuyén cia
con tré va hién thi.
Thiétlap | 0| © 4] 0 1 [DL) N | F |~ * | Thiét lap d5 dai 40us
chitc nang cla dit liéu, s&
dong va font chir.
Thiétlap {0 0 | O | 1 Thiét iap dja chi  |[40ps
dia chi CGRAM address CGRAM. '
CGRAM
Thiétlap [0} 0 | 1 Thiét tap dia chi  [40ps
dia chi DDRAM address DORAM
DDRAM
Boc cd 0! t | BF BPoc cd bao ban valQps
bao ban dia chi clla
va dia chi ' CGRAM/DDRAM address CGRAM hofic
CGRAM DDRAM {tuy vao
{CDRAM 1&nh trude dé)
Ghi 11 0 Ghi dir liéu vao 40us
CGRAM! write data CGRAM hoac
DDRAM DDRAM.
Boc 1( 1 Boc dit ligu tu 40us
CGRAM/ read data CGRAM hoac
DDRAM DDRAM.
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Chit y:
— DDRAM = Display Data RAM - chita dif liéu c4n hién thi (ma
ASCII cia cic ky tu); dia chi cha DDRAM twong tng véi vi tri con trd

trén man hinh. :
~ CGRAM = Character Generator RAM — RAM b tao ky tu
— Céc bit viét tat trong mi lénh:

Tén bit _ Mo ta
\/D 0 = Decrement cursor position 1 = Increment cursor position
s 0 = Khang dich chuyén hién thj 1 = Dich chuyén hién thj
0 = T4t hién thi 1 = Bat hién thi
0 = T4t con tr 1 = Bat con trd
0 = Con trd khdng nhap nhay 1 = Con trd nhdp nhay
SiC 0 = Di chuyén con trd 1 = Dich chuyén hién thi
R/L 0 = Dich trai 1 = Dich phai
Bl 0 = Ché dd 4-bit dir lidu 1 = Ché d§ 4-bit dit liéu
N 1 déng 2 dong
0 = Font chir 5x7 1 = Font chir 5x10
BF 0 = Khéng ban 1 = Pang ban

3. Nguyén tdc hién thi ky tu trén LCD

Mot chuong trinh hién thi ky tu trén LCD s€ di theo bon budc sau:

1. Xod toan bd man hinh.

2. Dat ché do hién thi.

3. Dat vi tri con trd (noi bat ddu cda ky tu hién thi).

4. Hién thi ky tu.

Chit ¥: |

+ Céc budc 3, 4 ¢6 thé lap lai nhiéu 1an néu can hién thi nhiéu ky tu.

+ MaAi khi thyc hién ghi 1énh hoac ghi dir liéu hién thi lén LCD déu
phai kiém tra c& ban (xem ham busy flag trong chuong trinh). Tuy
nhién c6 mot s loai LCD khong cho pTlép kiém tra c& ban, vi vy bo vi
diéu khién cén phéi chii dong phan phai thdi gian khi ra 1énh cho LCD (vi
du sau khi xod man hinh thi sau khoang 2ms méi ra lénh khic vi thoi
gian dé LCD xo04 man hinh la 1,64ms).

+ Ch¢ d6 hién thi mic dinh s& 13 hién thi dich, vi tri con trd mac dinh
s€ 12 dau dong thit nhat.
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Hinh 3.12. Mach giao tiép v&i man hinh tinh thé long LCD 16x2.

Dé diéu khién hoat déng clia LCD nén sit dung Port 2 hodc Port 1 cho
viéc xuét nhdp dit liéu, cdc chén tao tin hiéu diéu khién RS, RW,
EN_LCD c6 thé chon tily ¥ trong céc chan cta céc Port con lai. Hinh
3.12 1a vi du vé mach ghép néi giita vi diéu khién 8951 véi module LCD
16x2. Port 2 cia vi diéu khién dugc néi téi bus dit liéu clia LCD, cdc chan
P1.0, P1.1 va P1.2 ciia Port 1 ding dé tao céc tin hiéu diéu khién LCD.
Chuong trinh dudi day sé hién thi cdc ky tu trén LCD.

#include<reg52.h>
$include<stdio.h>

sbhit
sbit
sbit
char
void

14VIBH. . DA

RS = P1"0;
RW = P1"1;
EN = P1~2;
X7

delay30ms (void)

{
TMOD = 0X10;

TH1 = 35535/256;
TL1 = 35335%256;

TR1 = 1;

while (!TF1);
TR1 = TF1 = 0;
}
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void delay{unsigned long int t)
’ {
unsigned long int i;
for{i= 0; i< t; ++i);
}
_ //Kidm tra c& ban cha LCD
void busy flag (void)
{

P2 = Oxff;

RS = 0;

RW = 1;

do
{
EN =,1;
delay(10);
EN = 0;
x = P2;

x = x&0x80;

}
while (x!= 0x80);
}

//ghi l1&énh ra LCD
void write command (unsigned char LCD command}

{
busy_flag(};
P2 = LCD command;

RS = 0; //chon thanh ghi lénh-:
RW = 0;

EN = 1; -

delay(50);

EN = 0;

delay({5b0);

}
//ghi di liéu cin hiédn thi ra LCD

void write_data (uvnsigned char LCD data)

{
busy flag{):;
P2 = LCD _data; /*Ghi mot ky tu ra LCD*/

RS = 1; //chon thanh ghi di@ liéu
RW = 0;
EN. = 1;
delay(50) ;
EN = 0;
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‘delay {50} ;
}
void write_string(char *s)
{
while{*s)
{
write data(*s}; /*Ghi mot chuoi ky tu ra LCD*/
s++;
}
}
void init {void) //kh&i tao LCD
{
write_ command{0x03};
write command{0x38):
write command(0x06};
write command{0x0e};
}
void main(void}
{
delay30ms () ;
init{);
while{1)
{
write_command (0x01);
write command (0x80});
write string("™ DH CONG NGHIEP ");
write command (0xc0); _
write string(™ KHOA DIEN TU ");
}
}

3.2.5. B d&m san pham sir dung ngét ngoai

Cam bién héng ngoai (IR Sensor) dugc ding kha phd bién trong céc
ting dung thuce t€. Tuy timg ¥ng dung khéc nhau ngudi ta c6 thé ding cdc
ky thuat khuéch dai, dicu ch€ dién, diéu ché quang... d€ nang cao do
nhay, d6 tin cdy... cia cam bién. Trong khuén khé chuong trinh nay
ching toi chi dua ra mdt mach dién don gién, ré tién d€ cé thé thi nghiém
lam quen dugc véi loai cam bién thong dung nay.

Trén hinh 3.13 bo khuéch dai thuat todn 1am viéc nhit mot bo so
sanh, bién trg 20k c6 chifc nang diéu khién dién 4p ngudng so sanh. Méi
khi ¢6 mot vat di qua tic 1a ¢6 su che/khong che khudt tia héng ngoai tir
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diode phat sang photo—transistor din dén cé su chuyén muc tir 1 sang 0 &
dau ra clia bo khuéch dai thuat todn gay ra ngit ngoai INT1.

1€

16

P3EWR 7O
vee w|__ o @ T ES -~
Q 4n O 507] PSEN 9
O—PALE RST
+ O— PavmO 1A
wep 01 PIORXD X435
220 10K ° A
\ 28 VCC 104
~ O—2-1 P2 71815 —_ 9
3TN 1 D—-——%; P2&/AT4 £ [ e
2 O—5o P.5/A13 " ¢z
1" Lass O—5 P2.4ia12 P3.4T0 (=0
= 20K O—53 P2.3/ATY paLeT 0 Y
~ 4 . s LN :
O—5 P1INT) [~75-0
R o2 p20ms 3 yiNTI 2 g
= 032 o 7ian7 P17 H—a pad
- O— Pe&/ADS P1§ [0 —
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O0—={ ro.0ra00 PLOF—0
8051

Hinh 3.13. B&m san pham diing cim bién héng ngoai.

Chuong trinh duéi day s& minh hoa qué trinh d€m méi khi cé vat di
qua khe hep gitia diode phét sing va photo-transistor va hién thi gid tri
d€m trén 4 dén LED 7 doan (tit nhién c4n b8 sung phdn LED 7 doan vao
hinh 3.13 nhu dd 1am & muc 3.2 2)

#include<regs52.h>

#include<stdio.h>

#include<math.h>

unsigned char M[10]1={0XC0,0XF9, 0Xad, 0XRO, 0X38%,
0X92,0X82,0XF8,0X80,0%90};

unsigned char donvi, chuc, tram, nghln,

long int num, j;

void tre {unsigned long int t)

{

unsigned long int i:

for {(i=1;i<=t;++1);
1
void hienthi {void)
: {
nghin = num/1000;
tram = (num%1000}/100;
chuc = ((num%1000)%100)/10;
donvi= ({(num%1000)%100)%10;
for (j = 1;j<= 100;++73)
{
Pl = DXF7;:
P2 = MlIdonvi];
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tre(100);

Pl = OXFB

P2 = M[chuc],
tre (100

Pl = OXFD

P2 = M[tram],
tre (1007 ;

Pl = 0OXFE; :
P2 = M[nghin];
tre(100);

Pl = {OXFF;

}
}

void main({void)

{

IE = 0x84 ; //cho phép ngdt ngoai INT1
ITL = 1; //ngdt bing sudn am

num = 0; .

while{l)

{

hienthi{);

}
}

void ngatngeoai_1{veid) interrupt 2

{
++num ;/*s8 sdn phém d€m Aduge chia trong bifn num*/

)

3.2.6. Tao xung vudng, hen gi& va do tin sé st dung timer

Vi dy I: Tao xung c6 tin s§ 50kHz trén chan P1.0 cha 8951, biét
thach anh dugc sir dung ¢4 tdn s6 dao dong 1a 24MHz.

Trong vi dy nay tan s6 cdn tao 12 50kHz trong khi xung tir bo chia tin
chia AT89S51 cdp cho cdc bo Timer 12 2MHz, nhu vay ching ta cin ¢6 hé
s& chia 1a 40. Véi hé s6 chia nay thi chi can cic bo Timer 8 bit 1a ¢6 thé
dép ing dugc. Dudi day 1a chuong trinh cy thé sit dung Timer 0 & mode 2:

#include<reg5l.h>

sbit

F = P1°0;

void main{void}

{

TMOD = 0X02; //Timer 0 mode 2

THO = —20; //hé s& chia 1a 40
TRO = 1;

while (1)

{

while (!TF0}; //chd cd tran

TF0 = 0; //x0d cf tran

F = ~F; //dac mic

}
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Vi dy 2: Tao hai xung déng thdi c6 t4n s6 10kHz vh SOHz trén chan
P1.0 va P1.1, biét thach anh dugc st dung c6 tdn s6 12MHz.

Xung tir bo chia tin cha AT89S52 cap cho cic bo timer 13 IMHz, dé
tao hai xung déng thoi ta cdn sitr dung hai bo Timer:

— Timer 1 tao xung c6 tan s8 10kHz, cdn c6 hé s& chia 1a 100. Vi he
s8 chia nay thi bo Timer 1 1am viéc & ché do 2 tu nap lai.

— Timer O tao xung cé tdn s6 50Hz, cdn cé hé s& chia 1a 20000, véi
h¢ s6 chia 16n hon 256 thi chi can bd Timer 0 1am viéc & ché d6.1.

Duéi day 1a chuong trinh cu thé:
#include<stdio.h>
#include<regS2.h>
sbit xungl = P1"0;
sbit xung2 = P1"1;
veid main (void)

{

TMOD = 0X21; //Timer 0 mode 1, Timer 1 mode 2
TH1 = TL1= -50; //h& s& chia 1& 100, tdc £ = 10kHz
TR1 = 1; . //cho Timer 1 chay

IE = 0X8a; . //cho phép nodt do Timer 1 vA Timer 0
Ir = 0 //mic uu tién bLing nhau

TFO = 1; //budc ngdt do Timer 0;
while(l); / /chd ngat

}
void ngatT0 (void) interript 1

{

TRO = 0;ding timer 0 d€ nap gid tri &du

THO = —10000/256;

TLO = —10000%256;//h& s8 chia 1a 20000,tuc f = S0Hz
xung2 = -xung2;//l&t mic logic chén P1.1

TRO = 1; //choe timer 0 chay

}
vold ngatTl {void) interrupt 2
{ .
®ungl = ~xungl; //13t mic logic chén P1.0
}

Trong vi du trén dé tao tdn s6 50Hz, gia tri nap cho timer 0 13 —10000
(THO chita byte cao cita —10000, TLO chita byte thip clia —10000), trong
khi thanh ghi nay c6 thé chita gi4 trj t3i da la -65535 tuong Ung véi hé s6
chia 1a 131070. Nhu vay xung cé tan s nhé nhat ma mot b Timer 16 bit
¢6 thé tao dugce tr thach anh 12MHz 1a 1/131070MHz, tic xdp xi 8Hz,
muén tao ra xung ¢4 tdn sd nho hon ta phai sit dung két hop nhiéu Timer.

Luu y ring trong ch€ do 1 cdc Timer 0, 1 khong tu nap lai duoc, do
d6 trong chuong trinh phai ¢6 céu 1énh nap lai gid tri xuat phat sau khi
cho timer dimg lai béi 1énh TRx = 0.
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Vi dy 3: Tao xung c6 tdn s§ 200Hz bang ché do ty nap lai cha Timer 2,
tan s dao dong thach anh 13 12MHz

#include<reg52.hx>

#include<stdio.h>

shit F = P1*1;

vold main(void}

}

{ _ _
T2MOD = 0X03; - //DCEN = 1, Timer @&m ti&n
RCAP2H = TH2= -2500/256;//h& s8 chia 1a 5000
RCAP2L = TL2= —2500%256;

TR2 = 1;
while (19
{
while {!TF2}; //chd ¢ tran
TF2 = 0; //x0d c& tran
F = ~F; //d30 mic logic chan P1.1

Vi du 4: Viét chuong trinh dé€ chan P1.0 cba vi diéu khién 89552

chuyén tit 0 1én 1 sau 0,25 giay ké tir khi bat nguén hoic reset. Cho thach
anh c6 tin s6 dao déng 14 24MHz.

Tén s& dao dong cia thach anh 13 24MHz nén tén s6 Xung nhip cung
cdp cho céc bo Timer 1a 24/2 = 12MHz, tic chu ky 1a 0,0000005 giay. Dé
tao khoang thoi gian tr€ 1a 1 giay thi Timer phai dém 0,25/0,0000005 =
50000 xung. Muén viy ta sir dung Timer 0 hoat dong dinh thai ché do 1,
gia tri d&u la —50000.

#include<stdio.h>

#include<reg52.h>

sbit output = P17Q;

void main {void)

{

output = 0 ;

TMOD = 0X01; //Timer 0 mode 1

THO = —50000/2556; //nap gid tri &8%u -50000 che Timer 0
TLO = —50000%256; '

TRO = 1;

while {!TF0); //chd tran

TRG = 0;

ocutput = 1 ;
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Vidi 5: Do tan s6 ciia xung ngodi dua dén chan TO hodc T1 cha vi
di€u khién. ,

D¢ do tdn s6 ta cdn phai dém dugc s6 xung trong mot khodng thoi
gian chinh xdc. Mudn vay ta phéi sit dung hai bo Timer ctia vi diéu khién:

— B6 Timer thit nhét hoat dong & ché do dém ding dé dém s& xung
cua tin hi¢u can do tdn s& trong mot khoang thdi gian x4dc dinh (do Timer
thit hai tao ra).

— Bo Timer thit hai ¢é nhiém vu tao khoang thoi gian chinh xdc cho
b6 Timer thit nhat lam viéc (hen gid). _

Chuong trinh sau duge viét dé do tdn s6 cha xung dua vio & chan TO
cua vi di€u khién. Timer 1 dugc dung dé tao khoang thdi gian dém 1a 0,1
giay con Timer O ¢6 nhiém vu dé€m xung trong khoang thdi gian 0,1 giay
do Timer 1 tao ra. K&t qua do tinh bing Hz va duge luu trong bién f.

#include<stdioc.h>

#include<regS2.h>

#include<math.h>

unsigned long int dem, n;

double f£;

void main {(void}

{
TMOD = 0X25;

/*Timer 0 lam bd& d&m, ch&€ a8 1 d€m xung & chén TO;
Timer 1 1a dinh thoi ch& a8 2+*/

IE = 0x88;

IP = 0x08;

THO = TLO = 0;// xéa Timer 0 .
TH1 = TLl = =100;// nap gid tri d8u cho Timer 1
dem = 0;

while (1)

{
TR1 = TRO = 1;
while {dem<1000);/* chd h&t khodng thdi gian
0,1 gidy*/ ) :
n = THO*256 + TLO;/* d86i gid tri d€m dudc
thanh s& thap phan*/
f = n*10; /*don vi Hz, nhan 10 vi chi d&m trong 0.1s*/
}

}

void ngatTl (void) interrupt 3
{

dem++; ,
TF1 = 0;//xda c& ngdt TF1 &8 Timer 1 ti€p tuc 4ém
TR1 = 1;

}
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Trong vi du nay, thoi gian dém 13 0,1 giay nén ta cé thé do duge tén
s6 tr 10Hz dén 655350Hz (tuong tng véi gid tri d€m trong Timer O tiX 1
dén 65535). Mudn do tin s6 thdp hon ta phai ting thoi gian dém Ién va
nguge lai, mudn do tin sé cao hon ta phdi gidm thoi gian dém di. Thai
gian d€m c6 thé dugc diéu chinh bing hai céch:

— Thay déi s6 l4n tran cla Timer 1, titc 13 thay déi gid tri 1000
trong ménh dé difu kién (dem<1000).

— Thay ddi t6c d¢ tran cha Timer 1, tic 1a thay déi gid tri nap ban
dau cho TH1, TLL1.

3.2,7. Tao xung PWM

K§ thuat diu ché 40 rong xung (PWM) duge str dung rat rong rai trong
diéu khién, n6 c6 wu diém 1a pham vi diéu chinh rong, khi nang didu chinh
gdn nhu vo6 cdp. Xung PWM c6 thé ding d€ diéu chinh téc do déng co dién
mot chicu, dieu chinh cong su4t 16 nhiét, diéu chinh dién 4p trong cdc mach
6n 4p... Trong phdn nay ching ta s& tim hi€u phuong phap st dung céc b6
timer cita 8051 dé€ tao ra xung ¢ ty s6 d6 rong mong muén.

Vidy I: Tao xung tén s6 1kHz & chan P2.0 ciia 8952, ty s6 do rong
xung 30%. Bi€t thach anh ¢6 tdn s6 dao dong 13 12MHz.

Trong vi du 1 myc 3.2.6, cit sau 20 xung nhip cép cho Timer thi ddu ra
P1.0 lai 14t mic, két qua 1a xung tao ra & P1.0 c6 ty 56 46 rong xung 12 50%.

Trong vi du nay cin tao ra xung 1kHz vdi ty s6 do rong xung 30%
nén ta co:

— Hé s6 chia tdn s6 1a 1MHz/1kHz = 1000, gi4 tri néy 16n hon 256
nén ta phai sir dung timer 16 bit.

— Dé xung ra ¢6 ty s6 do rong xung 13 30% thi it 300 xung nhip ciia Timer
dau ra P2.0 & mitc 1 ti€p dén 700 xung nhip tiép theo ddu ra P2.0 & mitc 0...

#include<reg52.h>

sbit F = P2"0;

void main{void)

{

TMOD = 0X01l; //Timer 0 mode 1

while (1)
{
F = 1;
TRO = 0;//dUng Timer 0
THO = —300/256;//300 xung déu tidn
TLO = —-300%256;
TRO = 1; .
while (!TF0);//chd cd tran
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TFO 0;//xc8 c& tran

= 0;
TRO = 0;//dimg Timer 0
THO = —=700/256;//700 xung ti&p theo
TLO =

—700%256;

TRO 1;
while (ITF0);//chd ¢ tran
TFO = 0;//x04 cd tran

} ' :

}

Vi dy 2: Tao xung tdn s6 1kHz & chan P2.0 cha 8952, biét xung thi
nhit c6 ty s6 d6 roéng xung 25%, xung thit hai c6 t s6 do rong xung
50%, xung thif ba c6 ty s6 do réng xung 75%, xung thi tu cé ty s6 do
rong xung 25%... Cho thach anh c6 tdn s6 dao dong 1a 12MHz.

#include<regh2.h>

* #include<math.h>
sbit F = P240;

vold taoxung({float tyso} ;
void main({veoid)

{ .
THMOD = 0X01; //Timer 0 mode 1 16 bit
while (1)
{
taoxung (0.25) ;
taoxung (0.50) ;
taoxung (0.75) ;
b
¥ _
vold taoxung(flecat tyso)
{ .
F=1;
TRO = 0;
THO = -(unsigned int) (tyso~1000)/256;
TLO = —(unsigned int) (tyso*1000)%256;
TRO = 1;
while (!TF0);
TFO = 0;
F=20;
TRO = 0; .
THO = - (unsigned int) {{1l-tyso)*1000)/256;
TLO = -(unsigned int} {{1-tyso)*1000)}%256;
TR} = 1:;
while (ITFO);
TF0 = 0;

}
3.2.8. Diéu khién déng co budc

Pong co birSe 12 mot co cdu chap hanh rdt thong dung trong cic dng
dung diéu khién vi trf chinh xdc, ta thudng gip dong co budc dé dich
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chuyén ddu tir ciia 8 dia mém, dich chuyén gidy trong mdy in kim va mdy
in phun, dich chuyén miii khoan trong mdy khoan 16 mach in, may gia
cOng co khi... : '

Cé nhiéu loai dong co bude duge sit dung trong thuc 18, tuy nhién
trong phéan nay ching ta chi tim hi€u vé diéu khién déng co budc don cire.
Hinh 3.14 minh hoa mét dong co budc don cuc va cic cudn day cua n6.

Hinh 3.14. Pong cd budc don cyc va cac cudn day cla né.

— Diéu khi¢n mot pha: cap dién ldn lugt cho timg cudn day clia dong
co buée dé 1am quay r6to ciia né nhu trong bang 3.5. Trong bing nay ky
hi¢u ‘1’ ¢4 nghia 1a cuén day duge cap dién. Vi mot dong co 200 budc
thi véi phuong phép nay cdc budc clia moto s& tir : 0% 1,8"; 3,6%... 258,2%
dong co quay 200 buéc/vbng.

BANG 3.5. DIEU KHIEN MOT PHA

Budc thir Cudn 1a Cuén 2a Cudn 1b Cudn 2b
1 1 0 0 0
2 0 ' 1 _ 0 0
3 0 0 1 0
4 0 0 0 1.
5 1 0 0 0
6 0 1 0 0
7 0 0 1 0
8 0 0 0 1




~ Diéu khi€n hai pha:'cdp dién 14n lugt cho timg cip cuén day cia
dong co budc d€ 1am quay réto ciia né nhu trong bang 3.6. Véi mot dong
cg 200 budc thi véi phuong phip nay cdc budc cha moto s& tir : 0% 1,8%
3,6%... 258,2% dong co quay 200 budc/vong.

BANG 3.6. DIEU KHIEN HAI PHA

Budc tha Cudn 1a Cudn 2a Cudn 1b Cudn 2b
1 1 1 0 0
2 0 1 K 0
3 0 0 1 1
4 1 0 0 1
5 1 1 0 0
6 0 1 L 0
7 0 0 1 1
8 1 0 0 1

— Diéu khién hén hgp mot pha v hai pha (ch€ do nira buéc): cip dien
cho cic cudn day cia dong co budc nhu trong bang 3.7. V6i mét dong co
200 budc duge diéu khién theo phuong phép nay sé quay 400 budc/vong, céc
budc ciia méto s& 1a : 0% 0,9% 1,8% 2,7% 3,6% 4,5%... 359,1°.

BANG 3.7. BIEU KHIEN HON HQP MOT PHA VA HAI PHA

Budc thd Cudn 1a Cudn 2a Cudn 1b Cudn 2b
1 t 0 0 0
2 t 1 0 0
3 0 1 0 0
4 0 1 1 0
5 0 0 1 0
6 0 0 1 1
7 0 0 0 1
8 1 0 0 1

Sau déy la vi du vé mach dién vi chuong trinh diéu khién dong co
budc quay thuan va quay nguge theo phuong phép diéu khién mot pha va
hai pha.
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Hinh 3.15. Mach diéu khién déng co budc.

a

#ircludesregs2.hs

birclude<stdio.h> s
finclude<intrins.h>
int j:
vold delay{long int t}
i,
long int i;
for (i = 1;1i<= t;++1i);
} o .
volid dkmotor_thuan{unsigned char b,int n,int t)
{
for () =« 1;Jd<= n;++7j)
{
B2 = b:
delayic);
b - _cror_ib,1);
}
}
vold dkimotor_nguoc{unsigned char b, int n,int t)
{
foer (j = 1l;d<= n;r+7}
{
F2 = b;
delay (t};
L o _crol_(k,1};
h

1
veld malin {(void}

{
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while (1}
{
/* motor qguay 8 budc theo chidu-kim d8ng hd
3 ch& ad 1 pha*/
dkmotor_thuan{0x11,8,5); //P2 = 00010001B;
/* motor quay 8 budc theo chidu kim ddng hd
& ch& A8 2 pha*/
dkmotor_thuan(0x33,8,5); //P2 = 00110011B;
/* motor guay 8 budc theo chiéu ngucgc kim ddng
hé 8 ch& a8 1 pha*/
dkmotor_nguoc (0x88,8,5); //P2 = 10001000B;
/* motor quay 8 budc theo chiu nguoc kim ddng
hé & ch& a5 2 pha*/
dkmotor_nguoc{0x99,8,5); //P2 = 100110018;
;
H

3.2.9. Giao tiép véi ban phim 16 phim
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Hinh 3.186. Mach giac ti€p ban phim 16 phim va LCD 16x2.

Chuong trinh sau s& doc phim v hién thi s hiéu phim dugc bam trén
man hinh LCD (cac phim tuong ing vdi cdc s6 tir 0 dén 15):

$include<reghl.h>

#include<string.h>

$include<math.h>

#include<intrins.h>

#include<stdlib.h>
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sbit
sbhit
sbit

sbit
sbit
sbhit
sbit
char
void

void

void

void

RS = P1+0;
RW = P1"°1;
EN = P1%2;

hang0 = PQ™4;
hangl PO"5;
hang2 = P0"6;
hang3 = P0~7;
- str;

delay(unsigned long int n)
( .
int i;
for{i = 0;i<n;i++);

}

delay30ms (void)
{
TMOD = 0X10;
TH1 = 35535/256;
TL1 = 35535%256;
TR1 = 1;
while (!TF1};

‘'TR1 = TF1 = 0;

1
delayl0ms (void)

{

TMOD = 0x01;

THO = 555%35/256;
TLO = 55535%256;
TRO = 1;

while {ITFO) ;
TRO = TFO = 1;
}

{
delaylOns () ;
P2 = LCD command;

RS = 0;
RW = (;
EN = 1;
delay{50);
EN = 0Q;

delay{50};
}

write command (unsigned char LCD_command}
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void write_data {unsigned char LCD data)
{
delaylOms ()
P2 = LCD data;

RS = 1;
RW = 0;
EN = 1;
delay (50} ;
EN = 0;
delay(50);

}
void write_string{char *s)
{
while [*s)
{
write data({*s); /*Ghi mot chuoi ky tu ra LCD*/
s++;
} .
}
void init (void)
{
write command (0x03);
write command(0x38);
write command(0x06);
write command{0x0e);
}
unsigned char i,j,x;
sbit m_hang{4};
void main{void)

{

init{);

while {1}
{
m_hang[0] = hang0;
m_hang[1] = hangl;

m_hang{2] = hangO0;

m_hang[3] = hang3;

write command (0x(1l);

write_command (0x80);://lcd locate(0,0);

write string(” Phim so: ")
//dat gia tri 0 cho timg cdét, kiém tra timg hang
x = (OxFE;

for (i = 0;i< = 3;4++1)
{
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¥ = crol (x,1);

for {j = 0;j< = 3;++7)

{
if{m_hang[j] == 0)
itoa(j*4+i,&str);
write string{&str);

}

3.2.10. Giao ti€p v&i bo bién ddi tudng tu — s& (ADC)

Cdc bo vi xir Iy va vi diéu khién ndi chung chi cé thé lam viée véi céc
tin hi¢u s@, cau ndi gilta chiing va cdc thiét bi twong tu chinh 14 cdc bod
DAC va ADC. Trén hinh 3.17 1a mot ing dung do dién &p tuong tu, dién
ap duge do dua dén chan V,, (chan s6 6) cha ADCO0804, chan V,, ding dé
chinh dat dién dp diu vio, ddu ra ciia ADC0804 14 tin hiéu s& bi€n déi tix
0 dén 255. Dién 4p dua vao ADC duge 14y tir bd cam bién nhi¢t LM334
{khi do nhiét do) hodc tir bien tro 20k (khi do dién 4p mot chigu).

Tit tng dung don gidn nay cé thé phét trién thanh cic ng dung do
Judng cdc dai luong vat 1y phong phi hon néu két hgp thém cac bd cim
bi¢n nhu cdm bién nhiét, cdm bién do 4m, cam bién cudng do sing...

Chuong trinh minh hoa viée do dién 4p mot chiéu nhu sau:

#include<stdio.h>

#include<regh2.h>

#include<math.h>

unsigned char x;

sbit INTR_ADC = P170;

sbit RD_ADC = P1°1;

sbit WR_ADC = P1°2;

int t;

float wvolt;

void main (void)}

{

P2 = OxFF;

while{l})

{
RD_ADC =
WR_ADC =
for {t =
WR_ADC = 1; .
while (INTR_ADC); //chd bi&n d8di xong |
» o= P2 /*3oc gid tri dién 4p bién d8i duge*/
volt = (float) (x*5)/255;// gid tri dién dp ddu vao
}

;b = 3;++8):

= OO
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Hinh 3.17. Mach ghép néi vdi ADC0804.

3.2.11. Giao tiép v&i bd bién déi s6 - tudng ty (DAC)

Hinh 3.18 1a mach ghép néi giita bo bién ddi s6 — wwong tu 8 bit
DACOB00 va vi diéu khién AT89S52. Chuong trinh dusi day s€ tao dién
ap hinh rang cua & dau ra cha DAC.

#include<stdioc.h>

#include<math.h>

#include<reg52.h>

unsigned char value;

void delay {void)

{

TMOD = 0X10;

TH1 = {—=8207)/256;
TL1 = {—-9207)%256;
TRl = 1;
while{!'TF1l);

TFl = 0;

TR1L = 0Q:

}
void main (void)
{
value = 0X00;
while (1} )
{
while{valuée<QXrr)
{
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P2 = walue;
value = value+5;
delay () ;
} .
while (value>0}
{

P2 = wvalue;
value = value—5;
delay () ;
}
}
}
1
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Hinh 3.18 Mach ghép néi vdi DAC0808,

3.2.12. Giao tiép vdi vi mach 8255A

8255A la vi mach vio/ra song song kha trinh ¢6 cing kién tric BUS
voi ho 8051 (BUS INTEL). Van dé chinh khi giao ti€p véi cdc vi mach ¢é
kién triic bus nhu 8255A chinh 1a phai tich riéng phan dia chi va dir liéu
trén cac chan da hop ADO-AD7.

Trén hinh 3.19 1a so d6 ghép ndi 8255A v&i AT89S552, vi mach
741.8573 v61 chiic nang chdt s& cho phép tach rieng phédn dia chi trén céc
chan da hop dir liéu va dia chi, vi mach 74L.S138 ¢6 chie niang gidi ma
(trong trudng hop c6 nhi€u vi mach khd trinh cing dugec ghép véi
ATB89852 thi vi mach nay la can thiét).

Theo so do ghép néi trén thi dia chi cha AT89552 danh cho 8255A sé 1a:

- Céng A (PA): 0000H



~ Cong B (PB): 0001H

~ Céng C (PC): 0002H

— Thanh ghi diéu khién (CREG): 0003H

Chuong trinh dudi day s€ doc s6 liéu & céng C réi xudt ra céng A
xudt gid tri FF ra céng B ciia 8255A.

L3

#include <stdio.hs
#include <regs2.h>
//khai bdo dia chi chia 825567

xdata unsigned char Pa _at_ O0x0000;
xdata unsigned char PB _at_ Ox0001;
xdata unsgigned char PC _at_ 0x0002;
xdata unsigned char CREG _at Ox0003;
char x,y;

vold main{void}

CREG = 0x89 ; //ghi tu didu khién

X = BC //d9c c8ng C .

PA = x ; //xadt ra cong A gia tri doc duge i ofng C
vy = Oxff;

PB = y; //xudt (ghi) ra cfng A gid tri FE(H)
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Hinh 3.19. M3 réng céng vao ra véi vi mach 8255A.
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3.2.13. Xr Iy da nhiém — thai gian thuc véi RTX51

D6i v6i mot chuong trinh thong thudng, cdc dong lénh dugc thuc thi
tuan ty, dong [énh & chuong trinh chinh (main) sé dugc thuc thi trude, cic
chuong trinh con duge thuc thi khi chuong trinh chinh goi dén nd. Xét
chuong trinh:

void main {void}

{ .
while (1) /* vdng lap v& tén */

{
do_something();/* thuc hién mét tdc vy naoc as */
}

1 . .

Véi chuong trinh trén, tai mét thdi diém, CPU chi thuc hién mot tac
vu “do_something”, n€u nhu {ng dung yéu céu can cé nhiéu tic vu cén
XU 1y ciing mot lic thi khuon mau chuong trinh nay khong thé dép (ng.

Nhuoc di€m cia chuong trinh viét theo khuén mdu trén ciing cé thé
dugc khac phuc bang céch dua nhiéu tdc vu vao trong mot vong lap, vi du:

void main (void) '

{

int counter = 0;

while (1} . /* vong lap v8 tdn—super loop */
{ .
check_serial_io(); /* Ki€m tra vao ra */
process_serial_cmds (1;/* vao ra dir liéu */
check_kbd_io(); /* Kiém tra keyboard */
process_kbd _cmds({}; /* Boc mAd quét */
adjust_ctrlr_parms();/* Diéu chinh tham s& bd diéu

khi&n */

counter++; /* d&m 8 1&n thyc hién */
) ,
}

Chuong trinh vi€t theo mo hinh nay rd ring cé thé thuc hién duge
nhiéu tac-vu tuy nhién do cdc tdc vu duge thuc hién tudn v ma khoéng cé
su phan chia thdi gian hop 1y nén ¢6 thé ¢6 tinh trang khi tic vu niy cdn
thue hién thi CPU lai dang thyc hién tac vu kia, chahg han khi cé di liéu
dua 161, 1€ ra phai thuc hién & process_serial_cmds () thi CPU lai dang
thuc hi¢n & tdc vu check_kbd_io (). N6i cdch khdc hé thong khong dap
ting dugc yéu cau cia hé théng thai gian thuc.

Dé phit trién cdc ing dung thai gian thuc cin phai xay dung mot hé
di¢u hanh th¥i gian thuc (RTOS - Realtime Operating System). Hang
Keil ¢6 cung cdp mot s6 hé diéu hanh thdi gian thuc tich hop trong trinh
dich C dé phuc vy cho viéc phat trién cdc Gng dung thoi gian thyc nhu
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RTX51, RTX51 Tiny, ARTX166, RTX166 Tiny... Hé diéu hanh thoi
gian thuc dugc thi€t k&€ dé gidi quyét hai van dé co ban cha cdc chuong
trinh nhiing 1a:

~ Da nhiém: nhiéu tdc vu duge thyc hién déng thoi.

— Diéu khién thoi gian thuc: cdc thao tac phai duge thuc thi trong mot
khoang thoi gian x4dc dinh.

* DGi v6i céc thiét ke sit dung vi diéu khién ho 8051 cé:

— RTX51 1a h¢ diéu hanh cho cdc ing dung dua trén 8051, kich thude
8kB, c6 thé dinh nghia 16 256 tic vu vdi 4 mitc wu tién. RTX51 sir dung
Timer 0, 1 va 2 dé€ tao Timer_tick.

- RTX51 Tiny 12 hé diéu hanh thu gon cho cdc ting dung dua trén
8051, kich thudc 900 byte, c6 thé dinh nghia t6i 16 tic vu vdi mot mifc
vu tién. RTX51 Tiny sir dung Timer 0 &€ tao Timer_tick.

Chuong trinh vi€t theo khuon méu clia RTX51 hoac RTXS1 Tiny sé
khong ¢6 chuong trinh chinh ma chi ¢6 cdc task, trong d6 rask 0 cé chirc
ning khdi tao cho cdc task khic.

void check_serial_iec_task (void) _task_ 1
{
/* task 1 Kiém tra vaoc ra */

}

vold process_serial_cmds_task (void} _task 2
{
/* task 2 diéu khién vao ra 4l 1idu*/

}

void check_kbd_io_task {(veid} _task_ 3
1

/* task 3 kifm tra keyboard */

}

void process_kbd_cmds_task (void) _task_ 4

{

/* doc ma quét */

i

void startup task (void) _task 0

{ .

os_create_task (1l}; /* Khdl tao serial _io Task */
os_create_task (2); /* Khdl tao serial_cmds Task */
os_create_task (3); /* Khdi tao kbd_io Task */
os_create_task (4);: /* Khdi tac kbd_cmds Task */
os_delete_task (0); /* ¥Xod Startup Task */

}

Sau day la mot s6 ham co ban cia RTX51 Tiny:
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-~ Ham

cs_create_task

#include <rtx5ltny.h>

Ci phap char os_create_task (unsigned char task id);
Ham os_create_task cho phép khdi tao mot task ¢é s6 hiéu
Méta  |la rask_id. RTX51 tiny cho phép dinh nghia 16 task v@i cdc
s6 hicu tir 0 dén 15.
Gia tri  {Ham os_create_task tra vé gid tri O néu task_id twong tng
tra v |dugc khéi tao thanh cong, nguoc lai ham sé tra vé gid tri 1.
#include <rtx5itny.h>
#include <stdio.h>
vold new_task {(void) _task_ 2
{
}
vold tst_os_create_task (void) _task_ 0
Vidu {
if {os_create_task {2))
{
printf ('Couldn't start task 2\n");
}
}

- Ham os_delete_task

#include <rtxSltny.h>

Cllphap char os delete_ task {unsigned char task id);
Ham os_delete_task cho phép dtrng mot tic vu ¢6 sd hiéu 1a
Mo 1 task_id dan g thuc hién. T4c vu ¢6 s6 hiéu task_id s& bi xo4 khoi
danh séch céc téc vu ma RTX51 dang luan phién thuc hién.
e Ham os_delete_task tra vé gid tri 0 néu tic vu c6 s§ hiéu la
Gia tri
S task_id duoc dung va xda thanh cong, trd vé gid tri 1 néu tic vu
tra vé
¢6 6 hi¢u 1a task_id khong tdn tai hoac chua duge dimg.
finclude <rtx5ltny.h>
#include <stdio.h>
vold tst_os_delete_task (void) _task_ 0
Vidu if (6s_delete_task

(211

printf (“Couldn't stop task 2\n"};

)
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- Ham os_wait

Ca phdp

#include <rtx5ltny.h>

char os_wait ¢
unsigned char event_sel,
unsigned char ticks,
unsigned int dummy) ;

Ham os_wait dimg task hién thoi va dgi mot su kién nao
dé. |

Bién event_sel xic dinh mot hodc mot s& cic su kién. Bién
event_sel cé thé 1a mot hoic két hop clia cdc sy kién sau:
K_IVL: Poi mét khoang thdi gian gita hai sy kién
(khodng thdi gian ndy dudc xdc dinh bdi bign ticks).
K_SIG: Dgicd cia modt task khdc.

K_TMO: BDgi mot khoang thoi gian nghi (time—out), khoang
th&i gian nay dugc xac dinh bai bién ticks.

Nhitng sy kién néi trén c6 thé két hgp theo cdch OR logic,
vi du K_TMO | K_SIG nghia 1 dgi ¢& cla mot task khéc
hoic mot khoang thai gian nghi.

Bién ticks xdc dinh s6 timer _tick cho cdc su kién K_IVL
hoic K_TMO.

Bién dummy hé tro cho RTXS51 Full, véi RTX51 Tiny
bién nay duge gan bang 0.

Vidu

#include <rtxS5itny.h> .
#tinclude <stdio.h> /* for printf */

void tst_os_wait {(void) _task_ 9
{
while ({1}
{
char event:
event = os_wailt (¥X_SIG + K_TMO, 50, 0);
" switch (event)

{

default: /* this never happens */
break;
case TMO_EVENT: /* time—out */
/* 50 ticks time—ocut */
break;
case SIG_EVENT: /* signal received */
break;

}
}
)i
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-Ham os_switch_task

#include <rtx5ltny.hs
char os_switch_task (void);

Cié phip

khac dugc thuc hién.

M6 ta Ham os_switch_task cho phép dimg tic vu d€ tic vy

Gia tri trd vé | Khong

#include <rtxS5ltny.h>
#include <stdioc.h>

void long_job (void) _task 1
{ .

float f1, £2;

f1 = 0.0;

Vidu while (1)

{

£2 = log (f1);
f1 += 0.0001;

}

}

os_switch_task (); // run other tasks

RTX51 Tiny sit dung Timer O d€ tao ra cdc su kién ngit dinh k¥, céc
ngat nay duoc goi la cdc tick va khoang thdi gian dinh k¥ x4y ra cdc tick
dugc goi Ia timer_tick. Th¥i gian thuc hién luan phién cdc tdc vu &
RTXS51 dugc do ludong bang don vi 1a timer_tick. Mac dinh, mot
timer_tick bang 10.000 chu ky mdy, nghia la néu diing thach anh 12MHz
thi mét timer_tick 12 0,01 giay. T4t nhién, gid tri ndy c6 thé thay déi duoc

bing viéc md va siia gid tri trong tap tin CONF_TNY.A51.
Sau diy 1a hai vi du minh hoa ting dung cua RTX51 Tiny:

Vi du 1: Viét chuong trinh diéu khién dong thoi 5 den LED néi vio
cdc chan P3.4, P3.5, P3.6 va P3.7 d¢ 5 LED nay nhép nhdy véi chu ky

khic nhau.

tinclude<reg52.h>
tinclude<rtxSltny.h>
tdefine on 0
#define off 1

sbit ledl = P374;
sbit led2 = P3"5;
sbit led3 = P3°6;
skhit led4 = P3"7;

void delay{unsigned int n)
{

17V . JD A

129




130

void

void

void

void

void

int i;
forii
{

TMOD =

THO
TLO
TRO
while(
TFO =
}

It

= O;ien;i++)

0X01;
15535/256;
15535%2546;
1;

'TFO; ;
TRO = 0;

nhayl {void) _task_ 1

while (
{
ledl =
ledl =
}

nhay2 {void) _task_ 2

while(
{
led2 =
led2 =
}

nhay3{void}) _task_ 3

while{

{
led3

led3
1

n i

nhay4{void) _task_ 4

while(
{
ledd =
ledd =
}

1}

on;delay(30);
off;delay (30} ;

1)

on;delay (40} ;
off;delay (40} ;

1)

on;delay (50} ;
off;delay (50} ;

1)

_on;delay(60);
off;delay (60} ;

nhay (void) _task_ 0

os_create_task {(1);
os_create_task (2):
os_create_task (3);
os_create_task (4);
os_delete_task (0);

;
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Vidy 2: Ban doc tir tim hiéu ing dung clia chuong trinh nay.
#include<reghl.h>

#include<rtx5ltny.h>

#include<intrins.h>

#defineMODE115//15 phit

#defineMODE230//30 phit

#defineMODE360//60 phut

#defineMODE420//20 phit

sbit D4 = Pi*7;
sbit D3 = P176;
sbit D2 = Pi~5;
sbit D1 = P1"4;
sbit Loa = P173;
sbit Key = P3"~2;

sbit Role = P3~7;
unsigned char MQODE;
int d;

struct time

{

unsigned char hour;
unsigned char minute;
unsigned char second:
Vi

struct time timer:
void delay{void)

{

int i;

for{i = 0;i<7;i++);

}

void common (void) _task_ 1
{

while (1)

{

switch (MODE}

{

case 1:
D1 = 0;
D2 = D3 = D4 = 1;
Role = 0;
if(timer.minute == MODE1)
{
Role = 1;
Dl = 1;
MODE = (;
}
break:;
case 2:
D2 = O,‘
D1 = D3 = D4 = 1;
Role = 0O;
if{timer.minute == MODE2}

Role = 1;



MCDE = 0;
}
break;
case 3:
D3 = §;
D2 = D1 = D4 = 1;
Role = 0;
if{timer.minute == MODE3}
{
Role = 1;
D3 = 1;
MODE = 0;
}
break:
case 4:
D4 = (;
D2 = D3 = DI = 1;
if(timer.minute == MODE4)
{
Role = -~Role;
timer.hour = 0;
timer.minute = Q;
timer.second = 0;
)
break;
default:
D2 = D3 = D1 = D4 = 1:
timer.hour = 0;
timer.minute = §;
timer.second = 0;
break;
}
}
}
void clock(void) _task 4
{
while (1)
{
if{MODE == 4)
{
Dd = 0;
D2 = D3 = D1 = 1;
if{timer .minute == MODE4)
{ .
Role = ~Role;
timer.hour = 0;
timer.minute = 0;
timer.second = 0;
}
}
H
}

void Buzzer (void) _task_ 2
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{
while{1)
{

Loa = 0§;
TR1 = 1;
os_wait (K_TMO., 1, 0}; //100ms
TR1 = (;
Loa = 1;-
os_delete_task (2);
}
}
void key(void) _task_ 3
{
while (1)
{
if ('Key)
{
MCDE+ +;
if {MODE == &)}MODE = 1;//0ut of range work
Role = 1;

timer.hour = Q;
timer.minute =
timer.second =
for(d = 0;d<100;d++)
{

0
0

-

Loa = ~Loa;

delay(}:
}
Loa = l:os_wait (K_TMO, 20, 0): //200ms
while(!'Key) ;

ot et

void inctime (void) _task_ 4
{
while (1}

if({MODE>O)&&(MODE<5}) //MODE is 1 to 4 range
{
os_wait (K_TMO, 100, 0}: //1 s
timer. second++;
if (timer.second == 60}
{
timer.second = 0;
timer.minute++;
if (timer.minute == 60}
{
timer.minute = 0;
timer.hour++;
if({timer.hour == 24}
{
timer.hour =
timer.minute
timer.second

¥

a;
= 0
= 0;
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}

}

else

{

Role = 1:
timer.hour =
timer.minute
timer.second
H

}

1

vold startup_task (void) _task_ 0

{

0;
= 0;

P1 = OXFF;

Loa = 1;

Role = 1;/*

TMOD| = 0x20;

TH1 = TL1 = -200;
TRl = 0;

ET1l = 1;

EA = 1;*/

MODE = 0;
timer.hour = 0;
timer.minute = 0;
timer.second = 0;

os_create_task {1};
os_create_task (2);
0s_create_task (3);
os_create_task (4);
og_delete_task (0};
}

3.2.14. Thiét k& bd diéu khién nhiét do ung dung logic md
1. Phén tich bdi todn

Bai todn dat ra 1a thiét k€ mot bo didu khién hoat dong dua trén co sd
logic m& dé diéu khién nhiét d6 cho mot 16 nhiét kiéu dién ud vdi dai
nhiét do¢ khodng tir 30°C dén 130°C. D€ thuc hién dugc thi hé théng diéu
khién ndy phai cé cdc khéi chirc nang sau:

— Cam bién nhiét d¢: dung dé do nhiét d6 hién tai trong 10 nhiét.

— Khéi bién déi A/D: ¢6 nhiém vu s6 hod tin hiéu ra ciia cam bién nhiét
dé dua vao bo vi diéu khién — 13 noi cii dat thuat todn diéu khién md.

~ Khéi vi diéu khién (MCU): c6é nhiém vu thuc hién cdc chitc ning
ma héa, hop thanh va giai mé.
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— Khéi cong sudt: ¢6 ddu vao 13 ddu ra cia khéi giai m& (tr vi diéu
khién), ¢6 nhiém vu didu khién viec cdp ngudn dong luc cho 16 nhiét, qua
d6 1am thay déi nhiét d¢ trong 10.

So do khéi cia h¢ théng duge minh hoa trong hinh 3.2Q.

Vi didu khidn Cong suat

A/D Cam bién nhiét

Hinh 3.20. So d8 khéi hé théng diéu khién nhiat da.
* Cdm bién nhiét:
V6i dai nhigt d6 tir 30°C dén 130°C, ta chon sir dung cim bién nhiét

d¢ ban dén théng dung 1a vi mach LM35 ciia hing National Semiconductor.

Vi mach cam bién nhiét LM35 ¢6 céc dac diém sau:

—~ Chudn ho4 theo thang do nhiét d6 Cesius;

—- Pdu ra tuyén tinh 10mV/C;

— Dai nhiét d6 do duge tir —55°C dén +150°C tuy theo kidu déng vo;

- Dién 4p lam viéc tir 4 dén 30V;

— Dong tiéu thu rit nhé ¢ 60pA, nén nhiét ty tda rit nhd hau nhu
khong anh hudng dén két qua do.

Sai 6 nhd, chi khoéng 0,5°C.

So d6 mach cam bién duge cho & hinh 3.21.

Hinh 3.21. So d& mach cam bién nhiét 46 LM35.
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* Mach bién déi A/D:

Mach bién d8i A/D c6 nhiém vu bién d6i dién 4p tuong tu tir cam
bi€n nhiét thanh tin hi¢u s6 d€ giri dén vi diéu khién. D€ lta chon sir dung
céc vi mach A/D nguoi ta thudng cin ¢ vao 2 théng s chinh 1a:

— D¢ phan gidi hay s6 bit ddu ra, 56 bit ddu ra cia ADC quyét dinh
dén d6 chinh xéc cliia phép bi&n déi, s6 bit cing 16n thi sai s luong tir
cang nho.

— Toc d6 bién dbi duge tinh bing s6 miu hoin thanh trong mot giay
(samples/s), né ty & nghich v6i thdi gian dé€ hoan thién viéc bién d8i mot mau.

Trong ting dung diéu khién nhiét do, nhiét d6 1a mot dai luong bién
déi cham nén ta chon vi mach A/D théng dung trén thi trudng 13
ADCO0804. ADC0804 1a b6 bien ddi A/D 8 bit du dép ing duge yéu cau
vé d6 chinh xdc dat ra. ADCO804 cé céc dac tinh sau:

~ Diu ra duge dém bang cdc céng 3 trang thai nén cé thé ghép truc
tiép vao bus dif liéu ma khong cdn mach dém dit liéu & bén ngoii;

— Thdi gian bién déi c& 100us/mau;

~ Khéng cén hiéu chinh diém 0;

— Khi dién dp ngudn nudi 12 5V thi tin hiéu ddu vao cuc dai 1a 5V;

— T4t ca cdc tin hiéu déu tuong thich mirc TTL;

— Dong tiéu thu nhé, ¢& 1,9mA.

Hinh 3.22 md ta mach A/D tng dung vi mach ADC0804 dé do nhiét do.

TuLM35 0..1.28V
v o IN+
FN-—- Dout > D[0..7]
I ADCO804
I /RD L RD_ADC
VR + 0,64V MR WR_ADC
Vref
I P ICS g CS_ADC
ANT f—m ADC_OK

Hinh 3.22. So d8 mach bign ddi A/ID.
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Mach nay gém hai phén:

— Phén tuong tr: Vi dai nhiét do tir O dén 128°C thi dién 4p ra cla
LM35 la tir O dén 1,28V, dién 4p nay dugc dua dén 16i vao IN+, con 16i
vao IN— dugc néi dat. Véi dién dp vao cuc dai 1a 1,28V thi dién 4p chuén
Vier dugce dat 12 0,64V, viéc diéu chinh V., duge thuc hién bdi bién tr& vi
chinh VR. Khi d6 néu nhiét d6 13 0°C thi dién 4p IN+ 1a OV, ddu ra D,
la 00000000, vi diéu khién nhan duoc gid tri la 0; khi nhiét do 13 128"C
thi dién 4p IN+ 1a 1,28V, ddu ra D, 1a 11111111, vi diéu khién nhan
dugc gid tri tuong g la 255.

— Phén giao ti€p v6i vi diéu khién: dé thuc hién giao tiép véi vi diéu
khién cén cdc tin hiéu sau: -

+ Tin hiéu chon vi mach bién d6i tuong ty/sé CS_ADC, tich cuc thap,
duoc dua tir mach gidi m3 dia chi t6i. Khi CS_ADC = 0 thi ADCO0804
duoc chon, chudn bi cho viéc doc s ligu tir ADC.

+ Tin hi¢u ra 1énh cho ADC0804 bat ddu bién ddi WR_ADC, tich
cuc thap, duge diéu khién truc ti€p b&i vi diéu khién, khi WR_ADC
chuyén tir | xuéng 0 thi ADC bét ddu qué trinh bién déi.

+ Tin hiéu bao két thic bién déi ADC_OK, tich cuc thap, duoc néi
vol chan INTR (interrupt) cha ADC0804, mbi khi ADC0804 hoan thinh
viéc bién d6i cho mot miu né bdo hiéu cho bén ngodi bing mot mic
logic 0 & chan nay. Tin hiéu nay dugc gii t6i vi diéu khién dé€ bdo cho vi
di¢u khién biét ADC di bién ddi xong; dé khong phai héi vong thi tin
hiéu nay duge dua t6i mot dau vao ngit ngoai cha vi didu khién, mébi khi
ADC bién d6i xong s gay ra mot ngit vi diéu khién, vi diéu khién sé
chuyén sang chuong trinh con phuc vu ngét dé doc sé liéu tir ADC.

+ Tin hi¢u doc s6 lieu RD_ADC, tich cuc thdp, sau khi nhan biét
ADC di bién ddi xong béi mitc logic 0 & ADC_OK, vi diéu khién thuc
hién viéc lay s6 liéu bang cdch chuyén tin hiéu RD_ADC xuéng mutc
thdp, tin hi¢u ndy dugc ndi véi chan /RD cha ADC0804, lic nay cdc céng
dém 3 trang thdi & dau ra D, cla ADC0804 md, két qua bign déi duoc
dua lén bus dit liéu.

* Khoi vi diéu khién: _

Vi diéu khién a noi thuc hién thuat todn diéu khién, bao gém cic cdc
chiic nang: md hod, hgp thanh (hay con goi suy dién va hgp md) vh gidi
md. Ngoai ra dé ¢6 thé giao tiép dugc véi ngudi sir dung thi fa cdn phai
b6 sung: |
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— Man hinh hién thi LCD dé hién thj c4c thong tin nhu nhiét do hién
tai trong 10 (nhié¢t do thyc t€), nhiét do do ngudi st dung dat (nhiét do
mong mudn).

— He¢ théng cdc phim bdm chitc nang d€ ngudi sir dung c6 thé nhap
gid tri nhiét d6 dat truc ti€p.

- Céng giao ti€p véi PC dé tir PC ngudi str dung cé thé giam sat hoat
ddng cia hé théng.

So 46 khdi clia khéi vi diéu khién duge cho & hinh 3.23.

. . | KnhsiLCD
TUADC t6i [ >

» Bdura PWM

895852
Hé théng '

“phim bam :>

. Tdicdng
RS8232 cia PC

&
Y

1

RAM ngoai

Hinh 3.23. So d8 khdi edia khai vi didu khidn.

Trong khéi CPU chiing t6i ¢6 sir dung céc linh kién sau:
+ Vi diéu khién 89552.
+ Vi mach RAM ngoai 62256 dé chita cdc. ‘mang s6 liéu phuc vu cho

qué trinh suy di&n, hop m¥ va giai mo (lugng RAM noi cha 89852 khong
dd chifa cdc mang nay).

+ Vi mach vao/ra 1ap trinh dugc 8255 dé md réng s& diu vio/ra cha
vi diéu khién.

+ Vi mach MAX232 lam nhiém vu ghép n6i vi diéu khién véi PC qua
céng RS232.
+ B0 hién thi LCD 16x2 dé hién thi nhiét d6 do va nhiét do dat.
* Khoi cong sudt;
Khai cong sufit ¢é nhi¢m vy nhan xung diéu khién PWM tir vi diéu
khién dén d€ diéu khién cong suat ngudn cung cdp cho 16 nhiét.
Céng suat dit vao 10 duge tinh theo c6ng thie:
P=TR 3.1
Trong do6: I - deéng dién chay qua soi dét;
R — dién tr& cha soi dot.
Vay ¢6 hai phuong dn thay déi cong suit P:
— Diéu chinh v€ phia tiéu thu: thay déi dién rd cla soi dét R, phuong 4n
ndy it duoc sir dung bdi tinh khong lién tuc va han ché pham vi didu khién.
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— Diéu chinh vé phia cung cdp tic 1am thay déi cudng do dong dién
chay qua s¢i d6t bang céch thay déi dién dp cap cho soi dét. Mudn vay ta
diéu khién d6ng/cat lién tuc nguén cung cip cho sgi d6t, qua dé 1am thay
doi dién dp trung binh trén sgi d6t. Trong vi du ndy sit dung phuong phép
diéu khién cong sudt 10 nhiét bang phuong phip diéu ché do rong xung
dicu khién role ban dan, so d6 mach dién duge cho & hinh 3.24.

® -oo0v @

Xung diéu khidn
PWM

__________________ Saqi dét
Hinh 3.24. Mach didu khién cdng suat 1& nhiét ding role ban dan.

Nguyén Iy diéu khién:

Xung diéu kKhi€n PWM do vi diéu khién tao ra ¢6 dang nhu trong hinh 3.25.
Trong d6 chu ky xung T duoc giit ¢6 dinh, T = T+ T, = hing s6, con thoi gian
T,, thay déi. Khi T, thay déi tir 0 dén T thi do rong xung p = £x100% thay

ot

doi tir 0% dén 100%.

&

Xung diéu khidn PWM

— Tun — Toﬂ ——i

Lo T »

Hinh 3.25. Xung diéu khién PWM.

Khi p = 0%, tac 1a T, = 0, T,,, = T thi role khéng hoat dong, sgi dét
khoéng duge cap dién hoan toan, cong suat P = 0.

Khi p = 100%, téc 1a T,, = T, T,,; = O thi role déng lién tuc, soi dot
duge cdp ngudn lién tuc, cong sudl trén soi d6t la cuc dai P=P, ..

Nhu vay khi thay déi ty s6 do rong xung p ta sé diéu khién duoge
cong sudt 10 nhiét tir O dén gia tri cuc dai ¢ia nd.
2. 8o dé nguyén Iy bé diéu khién nhiét dé

Tir cdc phan tich trén ta ¢6 thé xay dung dugc so dd nguyén 1y cia bo
diéu khién nhiét do tng dung logic m& nhu hinh 3.26, 3.27, 3.28.
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3. Thiét ké chuong trinh diéu khién

Chuong trinh diéu khién dugc nap xuéng vi diéu khién 89852 dé thuc
hién cdc chiic ning:

— M0 hog;

— Hop thanh (suy dién vh hgp mo);

- Gidi my.

Cd s& va phuong phdp thyc hién cic chiic nang nay nhu sau:

* Mo hoa

Ta biét ring bo di€u khién md ¢6 mot ddu vio va mét diu ra:

+ Ddu vao DT 1a sai l&ch nhiét d6 giita nhiét do thuc t€ do dugc ¢ 10
nhiét v6i nhiét dé do ngudi sir dung dat trude:

DT =T,pem = Tat (3.2)
trong d6 T, 12 nhiét do thuc 1€ do dugc & 18 nhigt (tr ADC giri dén) va
T, 1a nhiét d6 do ngudi sit dung dat (dit bdi cdc phim bam hoac bdi phan
mém gidm sat trén PC).

+ Dau ra ty s6 d6 rong xung p 1a ty s6 do rong xung clia xung diéu
khién, dugc dung dé dua t6i mach céng suét diéu khién viéc cdp nguén
cho 16 nhiét. .

Trong vi du nay, viéc mo hod ddu vao DT va dau ra p duge thuc hién
nhu sau:

+ Dau vao sai léch nhiét do DT duge xdc dinh théng qua 5 gia tri
ngon ngl 1a: am nhiéu, am it, bing khong, duong it va duong nhiéu. Mién
gia tri vt 1y clia cdc bién ngon ngir nay 1a 1 —128°C dén +128°C. Méi gia
tri ngén ngit ndy dugc mo ta bing mot taip mo c¢é ham thude duoce chon
nhu trén hinh 3.29.

AN Al

DT[]
120 60 0 60 120
Hinh 3.29. M5 ta cic gia tri ngén ngir cia DT biing cac tip ma.
Trong dé:
AN — dm nhiéu;
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Al —amit;

BK - khong;

DI - dwong it;

DN - duong nhiéu.
Qua trinh md& hod diu vao DT 1a 4nh xa ti gid tri 16 DT thanh vécto 0
M (DT)] |
Ha{DT)
DT & p = p,, (DT)

My (DT)

[ Hon (DT) |

Vi céc gia tri p(DT), py(DT), pg(DT), pup(DT), Hon(DT) duge
xdc dinh theo cdc cong thitc (3.3), (3.4), (3.5), (3.6), (3.7).

~DT - 60
——— néu -120< DT < —60
R (DT) = 60 (3.3)
1 néu DT < - 120
DT+120 ew ~120<DT< ~60
60
-DT
“AI(DT):<W néu —60<DT <0 (34)
0 néu DT < —120 hodc >0 |
] .
DI+60 néu -60< DT< O
60
umc(m*)m6—01;04'T néu0 < DT <60 (3.5)
0 néu DT < —60 hoide > 60
or néu 0 < DT< 60
60
o (DT) =4 2@6‘0—[)'1: néu 60 <DT< 120 (3.6)
0 néu DT < 0 hoac > 120
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DT-60 .
210 w60 < DT< 120
Hp(DTy={" 65 U< 3.7)

1 néu DT > 120

Trong chuong trinh diéu khién, viéc md hod gia tri 18 DT duoc thuc
hi¢n théng qua nim ham dua theo nam cong thirc (3.3), (3.4), (3.3), (3.6),
(3.7); cdc tap m& nay duge i rac hod tai 256 diém Ung voi cdc gid tri
nguyén DT tir -127°C dén 128°C.

+ Dau ra ty s6 d6 rong xung u duoc xéc dinh béng cdch cong thém mot
lugng dp vao gid tri hién tai clha né, trong d6 gid tri ban dau mac dinh coa p
duge chon la 50%. du duge xdc dinh thong qua 5 gia tri ngdn ngi [a: giam
manh, gidm, gilt nguyeén, ting va ting nhidu. Mién gia tri vat 1y cua cdc bién
ngoén ngir nay la wr -50% dén +50%. Mi gid tri ngodn ngi nay duge mé ta
bang mot tap m& ¢6 ham thuoc duge chon nhu trén hinh 3.30.

f
GM G 4 GN T ™

'

du%

} ] I I —

— 40 —20 0 20 40

Hinh 3.30. Md ta cac gia tri ngdn ngir clia ds béng céc tip ma.

Trong dé:

! GM— giam manh;
G - giam;
GN — gilt nguyén;
T —tang;

TM — tang manh.
- Quad trinh m& hod dau ra dy 1a dnh xa tir gid tri 16 du thanh vécto p
‘I'I'GM (d“)-
. M (dp)
du p =] pg(dp) (3.8)
| pe(dw)
| oy (dp) |
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V6i céc gid tri pou(dp), pe(du), pon(dp), p(dp), Hru(dp) duge xdc
dinh theo cic cong thikc (3.9), (3.10), (3.11), (3.12), (3.13).

1
—-20—-dm
dpy = -4
R (dp) 20
0
[ dm+40
20
—~dm
dy) =4 —
”G( H) =< 20
0
[ dm+20
20
20—-dm
Han (W) = 4 20
0
dm
20
40 —dm
”’T(dp’) =4 20
uO .
dm-20
20
K (dp) =

néud < — 40
néu —40<d< — 20
néud > =20

néu - 40<d < -20

néu — 20<d <0
néud < —40 hoic >0

néu -20<d <0

nful<d <20

néud < ~20hodc > 20

nful<d <20

néu20<d <40

néud < 0 hoic > 40

néu20<d <40

néud >40

(3.9)

(3.10)

(3.11)

(3.12)

(3.13)

Vi di nguyén tir —50 dén +50, cdc ham thudc nay duge luu & bo nhé
RAM ngoai dudi dang cdc mang mot chiéu 101 phdn tr ma gia tri méi

phan tir duge khdi tao dya theo cdc cong thic tir (3.9) dén (3.13).

GM ={pugu(=50); Pom(—49);...; Hou(50)}
G ={ps(=50); pe(—49);...; ug(50)}

190K DA
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"GN ={pen(—50); Hon(—49);5...; pon(50))
T ={p(—50); p(=49):...; 1 (50)}

TM ={pmy(=50); prp(=49);...; Lru(50)}
* Hop thanh (suy dién va hop mo)
— X4y dung c4c luat diéu khién:
Vi viec m& hod dau ra va ddu vao cha bo diéu khién nhwr trén, ta dat

ra cho bo diéu khién 5 lu4t diéu khién sau:
Ri: Néu DT=ANthidp =TM

R2: Néu DT = Al thi dp =T
R3: Neéu DT=BKthidp =GN
R4: Néu DT = DI thi du =G

R5: Néu DT =DNthidp =GM
Goi H1 1a do thude cha DT vao AN, cé nghia 1a H1 = p,(DT)
H2 1a d9 thudc chia DT vao Al, ¢6 nghia la H2 = p,,(DT)
H3 1a d6 thudc cia DT vao BK, c¢6 nghia 1a H3 = 4, (DT)
H4 1a d¢ thudc cha DT vao DI, ¢6 nghia 1a H4 = u,(DT)
HS5 1a d6 thu¢c ciia DT vao DN, ¢6 nghia 1a H5 = p,(DT)
Chon luat hgp thanh 14 luit max—min thi ta ¢é:
+ Da4u ra cda luat diéu khién R1:
R1 = {min(HL; p(-50));
min(H1; pp,(—49));....; min(HL; pp,,{(50))}
hay RI1[i] = min(H1; TM[i]) véiie[0,100] (3.14)
+ Pdu ra cha luat diéu khién R2:
R2 = {min(H2; p(-50)); min(H2;
wr{—49));....; min(H2; p(50))}
hay R2[i] = min(H2; T[i]) v&i i€[0,100] (3.15)
+ Dau ra cha luat diéu khién R3: .
R3 = {min(H3; pgn(-50)); min(H3;
Hon(—49));....; min(H3; pon(50))}
hay R3[i] = min(H3; GN[i]) véi ie{0,100] (3.16)
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+ Da4u ra cha luat didu khién R4:
R4 = {min(H4; p;(-50)); min(H4;
H(=49));....; min(H4; pg(50))}
hay R4[i] = min(H4;G[i]) véi i€[0,100] 3.17)
+ Dau ra cha luat diéu khién R5:
RS5 = {min(HS5; pg,(-50)); min(H5;
Kom(—49)):....; min(HS; pg,(50)))
hay R1[i] = min(H5; GM[i]) véi i<[0,100] (3.18)

Trong chuong trinh diéu khién sau khi tinh cdc d6 thuoe HI, H2,
H3, H4, H5 cta DT, dua vao cdc cong thirc (3.14), (3.15), (3.16), (3.17)
va (3.18) ta hoan toan c6 thé thiét 1ap dugce gid tri cho cdc phén tir ciia céc
mang R1, R2, R3, R4 va R5.

— Hop mao:

Chon luat hop thanh 1a luat max — min, ta c6 ddu ra R cda thiét bi
hop thanh duge xédc dinh theo cong thitc sau:

R[i] = max{ R1[i], R2[i}, R3[i], R4][i], R5[i]} véi i€[0,100] (3.19)

* Giai mo

Dé thyc hién gidi md ta chon phiwrong phdp gidi md thong dung la
phuong phdp diém trong tdm. Vi mién gi4 tri cha dp 12 mién rdt rac nén
ta ¢6 thé thay phép tinh tich phan nhu trudng hop mién gid tri lién tuc
bing phép cong. Két qua ta thu dugc gia trj 16 clia dpla:

dp_ = iTgo (3.20)

Gid tri 16 dp ndy duoc sir dung d€ tao ra xung vudng c6 ty s6 do rong
diing béng p + du (ban ddu p duge gdn mot gia tri mic dinh 13 50%, sau
méi vong 1ap né duge cong them du) & mot chan /O cia vi didu khién,
d6 chinh 1a ddu ra PWM cna bo didu khién.

Véi phuong thiic md hod, suy dién va gidi md nhu d trinh bay, ding
phan mém FuzzyTech dé mé phéng bo diéu khién md ta thu dugc dac
tuy€n quan hé vio - ra trong hinh 3.31.
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Sau day la chuong trinh cu thé dugc viét dé thuc hién toa‘m bg céc
cong viéc néu trém: '

#include<stdio
tinclude<regS5l.
#include<string
#include<math.h

-h>

h>
.h>
>

#include<INTRINS.H>
= 0OxFF;
unsigned char SetTemp = 30, CurrentTemp;

unsigned int x

int dt,dm,muy =
xdata unsigned
xdata unsigned
ndéi v&i bus dit
xdata unsigned
xdata unsigned

50;
char
char
liéu
char
char

CREG
DATA

_at_ 0x2003;

at

cia LCD*/

PORTB
PORTC

unsigned char contreolled;

xdata unsigned char ADC

void LCDSetup{void);
void ClearDisplay(void);

void ExeLCD{voi

dj:

0x2000;/* cdng A ciua 8255

0x2001;
0x2002;

_at_ 0x4000;

void gotoxy({unsigned char x,unsigned char y);
void BeginOne {void};
void BeginTwo (void);
sbit PWM = 0xB4;



sbit ADC OK = OxB3;
unsigned int

khong[lOl],nho[lOl],trung_binh[lOl],lon[lOl],ratﬁlon[lOl];

unsigned int

R1{101],R2[101],R3(101]1,R4[101],R5(101],R[101];

int count = 0;

bit pwmflag;

unsigned int dCycle = 0,dCycleC =
void delay({long int Wait);
char putchar (char c);

char sendchar{char c¢);

void setting({void);

int am_nhieu({int error):
int am_it({int error);

int bang khong{int error):
int duong it({int error); '
int duong nhieu(int error};
void inference({void);

void refuzzy({void);

int min(int x0,int y0);

int max2{int x0,int y0);

int max5{int x1,int x2,int x3,int x4, int

unsigned char getadc(void};
void request(void);

float dtemp;

void main (void)

{

setting() ;

LCDSetup(};

while{l)

{

CurrentTemp = getadec(};

dt = SetTemp-CurrentTemp;
inference();

refuzzy();

muy = muy + dm;

if (may>99)

{

muy = 99;

}

if (muy<l)

{ _

muy = 1;

}

dtemp = ((float)} (muy*65535))/100;
dCycle = (unsigned int) (dtemp);
dCycleC = ~dCycle;
ClearDisplay();

BeginOne () ;

printf("Set:%bu C\n",SetTemp};

X3):
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printf ("Current:%bu C",CurrentTemp) ¢
sendchar {CurrentTemp); //gqui nhiet do len PC
request () ;
delay(20000);
}
}
unsigned char getadc{void)
{
unsigned char temp;
ADC = 0xFF;
while(!ADC_OK};
while (ADC OK});
temp = ADC;
return (temp) ;
}
// m& héa didu vao
int am_nhieu{int error)

{
if{error<= -120}
return{100);
if{(error>-120) && (error<-60})
return{(int) {5* {—-6e0-error}/3));
if{count>= —60)
return{0) ;
1

int am_it (int error)
{
if{error<= -120)
return{0);
if{(error>-120)&&{error<=—60))
return{(int) (5* (error+120}/3));
if{({error>-60}&&(error<0))
return{{int) (5* (—error)/3})});
if {count>= ()
return{0};
}
int bang khong({int error)
{
if{error<=—60)}
return{0);
if{(error>-60}&& {error<= 0})
return{{int) (5* {error+60}/3});
if{(error>0}&& (error<c}}
return{{int} {(5* (60—-error}/3});
if{error>= &0}
return{0);
}
int duong it (int error)
{ .

if (error<=0)
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return{0) ;

if{{erroxr>0)&& (error<=60)}

return{{int) (5*{error) /3));

if{{error>60)&&{error<l20})

return{ {int) {(5* (120-error}/3)};

if{error>=120)

return(0) ;

}

int duong_nhieu(int error}

{

if(error<=60)

return (0) ;

if((error>60}&& {(error<120)})

return{{int) (5* {error-60)/3));

if{count>=120)

return{100) ;

1

void inference (void)

{

int templ,tempz,temﬁB,temp4,temp5;

// suy dié&n

: empl = am_nhieu{dt};

emp?2 am_it{dt);
emp3 = bang khong(dt};
emp4 = duong_it (dt);
emp5 = duong nhieu{dt);

]

for{count = 0;count<100;count++})

{ .
Rl[count] = min{templ,rat lon[count]):
RZ2[count] = min{temp2,lon[count}};
R3[count] = min(temp3,trung binh[count]);
Ri[count] = min(temp4,nho{count]};

R5[count]} = min{tempb, khong[count]);

1
// hop md

for{count = 0;count<100;count++}

{

R[count]= max5(Rl{count], R2 [count], R3[count],
R4 [count], R5[countl);

}
}

// giali md

void refuzzy(void)

{
long int templ = 0,temp2 = 0;
for (count = 0;count<1Q0;count++)

{

templ+
temp2+

count *Rfcount] ;
R[count];

i
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}
dm ={int) ((float} templ/temp2 - 50);
}
void delay{long int Wait)
{
unsigned int Count;
for {(Count = 0;Count < Wait;Count++};

}

int max2{int x0,int y0)
{
if(x0 < y0) returniy0};
if(x0 > = y0} return(x0);
1
int max5(int xl,int x2,int x3,int x4,int x5}
{
int templ, temp2, temp3;
templ = max2{xl,x2};
temp2 max2 (x3,x4);
temp3 = max?2 (templ, temp2);
return {max2 (temp3,x5));

}
int min(int =0,int y0}
{
1f(x0<y0) returni{x0);
if{x0> = y0) return(y0}:;
}

// tao xung PWM
void timerD (void) interrupt 1 using 1
{
if {pwmflag == 0}
{
PWM = 1;
THO = dCycle/256;
TLO = dCycle%256;
pwmflag = 1;

}

else

{
PWM = 0;
THO = dCycleC/256;
TLO = dCycleC%256;
pwmflag = 0;

}

}
void Ext0 (void) interrupt 0 using 3
{

unsigned char temp;
EA = PWM = 0;
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//nhap so lieu tu ban phim
ClearDisplay{};
BeginCne () ;
printf("Set:%bu C\n", SetTemp};
printf("Set Up Down OK");
do
{
temp = P1 & 0x07;
delay {(3000);
if{temp == 0x06}
{
if{SetTemp < 130)
{
SetTemp++;
}
// kXhéng ché& SetTemp khdng vugt qua 130
if(SetTemp>130) :
{
SetTemp = 130;
}
ClearDisplay{);
BeginOne(};
printf ("Set:%bu C\n",SetTenp):;
printf{"Set Up Down OK"};
}
if{temp == 0x05}
i
if{SetTemp > 30)
{
SetTemp——;
}
// xhbéng ch& SetTemp khdng nhé hon 30
if (SetTemp < 30)
{
SetTemp = 30;
}
ClearDisplay();
BeginOne () ;
printf ("Set:%bu C\n",SetTemp):
printf ("Set Up Down OK™);
) .
}
while (temp! = 0x03);
EA = 1;
}
void request {(void)
{
if(RI == 1}
{
RI = 0;
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SetTemp = SBUF;
}
}
void serialport{void) interrupt 4 using 2
{
//nhan gia tri SetTemp tir PC
if(RI == 1)
{

RI = 0;

SetTemp = SBOUF;
}
else
{
Tl =
SBOUF
}
}
void setting{void)

{

0;
= CurrentTemp; .

PWM = 0;// xb6a diu ra didn khién role

SCON = 0x52;//kh&i tac cbng néi tiép -

TMOD = 0x21;

TH]1 = TL1 = -3;

TR1 = 1; _

EA = ETO = PTO = EX0Q = 1;
THO = 0O; :

TLO = OxFF;

TRO = 1;

CREG = 0x80;

//md& hod ddura
for (count = 0;count < 100;count++}
{
if{count < = 10)
{
khong[count] = 100;
nhéfcount] = trung binh[count] =
rat_lon[count] = 0;
. } _ .
if({{count > 10)&&{count < 30}}
{
khongfcount]= 5* (30-count};
nho[count]= 5* {count-10);

lonl[count] =

trung binh[count]= lon[count]l=rat_lon[count]=0;

}

if{(count> = 30)&& {(count<50})

{ .
khong{count] = 0;
nho[count]} = 5*{50-count};

trung binh[count] = 5*(count -30);
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lon{count] = rat lon[count] = 0;
1
if({count > = 50)&&(count < 70})
{
khong[count] = 0;
nho[count] = 0;
trung_binh[count]}= 5*{70-count) ;
lon[count]=5%* {count-50};
rat_lon{count}=0;
}
“if({count > = 70)&&(count < 90))
{
khong[count} = 0;
nhol[count] = 0;
trung binh{count] = 0;
lon{count] = 5*(90-count);
rat_lon[count] = 5*{count-70)};
} .
if{count> = 90)
{
khong[count] = 0;

nho[count] = 0;
trung binh[count] = 0;
lon[count] = 0;

rat lon[count] = 100;
1

}

void ExeLCD({void)

{

// xba RS = 0;

controllcd = controlled & OxFE;
PORTB = controlled;

// thiét 1lap ENABLE = 1;
controlled = controllecd | 0Ox04;
PORTB = controllcd;

delay{30);

// xb6éa ENABLE = 0;

controllcd = controlled & OxFB;
PORTB = controllcd;

// thiét 1&p RS = 1;
controclled = controlled | 0x01;
PORTB = controllcd;

}

// dua con trd v& diu doéng 1
void BeginOne{void)

{

DATA = 0x80;

ExeL.CD{) ;
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}

// dua con tro vé& diu dong 2
void BeginTwo (void)

{

DATA = 0xCO;

ExeLCD{) ;

}

// khoi tao LCD

void LCDSetup{void)

{

CREG = 0x80;

PORTB = DATA = controllcd = OxFF:
contrelled = controlled & OxFD;
PORTB = contrelled; ’

// RW = 0;
DATA = 0x3C;
ExeLCD{} ;
DATA = 0Ox0D;
Exel.CD{) ;
DATA = 0x06;
ExeLCD() ;
DATA = 0x02;
ExelLCD{) s

}
// x6a man hinh, dua con tré v& diu dong 1
void ClearDisplay({void)
{
DATA = 0x01;
ExeLCD{) ;
BeginOne () ;
}
char putchar {(char c¢)
{

if (¢ ! = *\n")

{

DATA = c; .
// thiét 1ap ENABLE=1:
controlled = controlled | 0x04;
PORTB = controllcd;

_nop_{(};

_nop_{]: ’
// xba ENABLE;
controlled = controllcd & 0OxFB;
PORTB = controllcd;

}

if {c == '\n")

{

BeginTwo{);
}

return(l);
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} .
// gui ky tu c ra cbng UART
char sendchar{char c)

{

while(!TI};// ché TI=1

TI = 0; // xbéa TI

SBUF = c;

returnic) ;

1

3.2.15. Thiét ké bé md hinh Robot chay bam dudng (Line Tracking
Robot)

1. Phdn tich bai todn

K§ thuat do dudng (Line Tracking) 12 mét trong nhitng k¥ thuat dugc
ap dung rong rai nhat trong cic cuédc thi sing tao Robot {Robocon) danh
cho sinh vién cdc trudng ky thuat. Ky thuat nay gitip Robot ¢6 thé di
chuyén theo cdc dudng cé sin trén san véi dd tin cay khd cao. Mé hinh
Robot chay bdm dudng gém céc phin chinh sau (hinh 3.32):

~ 02 dong co DC c6 cong sudt thich hop;

— 02 b diéu khién céc dong co DC (Motor Driver) ¢6 chiic nang dao
chiéu, tang gidm téc do bing k¥ thuat PWM;

— Tir 4 dén 8 cam bi€n quang cho phép nhan biet duong di (line) va
nén san (background);

— 01 bo vi di€u khién dé thyc hién cdc thuat todn do dudng.

02 dong co
dién mét chidu

e L
rs

B6 diéu khién Céac cam bién
’ ding xac dinh
dudng

7

A\

Hinh 3.32. M& hinh Robot chay bam dudéng.

Thuét todn do dudng dya trén trang théi cia cdc cam bién quang dé

ra quyét dinh di€u khién 02 déng co sao cho Robot luon chay trén dudng
(hmh 3.33).
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Vi 06 cam bi€n quang thi s& c6 09 trang théi ciia Robot:

Bong cd trai Pudng (line)

Céac cam bién quang tir trén

xudng dugc ky hiéu I8n lugt
la L2, L1, CL, CR, R1, R2.

=

Bong co phai X
i a)
b

T T
[

Hinh 3.33. Cac trang théi clia Robot khi chay trén duéng.
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— Trang théi 1 (hinh 3.33a): Robot dang chay ding dudmng, trong
trudng hop nay ta diéu khién dé 2 dong co chay cling mét téc do.

— Trang thai 2 (hinh 3.33b); Robot chay hoi léch sang tréi, trong
trudng hop nay ta dieu khién d€ dong co phii chay nhanh hon dong co
trdi mot chiit (chang han do réng xung cia dong co phai 1a 100% con
ddng co trdi 1a 90%).

- Trang thai 3 (hinh 3.33c): Robot chay léch sang trdi, trong trudng hop
nay ta da diéu khi€n dé dong co phai chay nhanh hon dong co trdi (ching
han d6 rong xung clia déng co phai 1a 100% con dong co trdi 1a 70%).

— Trang thdi 4 (hinh 3.33d): Robot chay léch nhiéu sang trdi, trong
" trudng hop ny ta dd diéu khién d€ dong co phai chay nhanh hon nhiéu so
v6i dong co trii (ching han d6 rong xung cla dong co phai 1a 100% con
dong co tréi la 50%).

— Trang thdi 5 (hinh 3.33e): Robot chay léch hén sang trii, trong
trudng hop nay dé robot cé th€ quay sang tri nhanh va bim vao duong
¢6 thé cho dimg dong co trii trong khi vén dong co phai quay vdi t6c do
vira phai (ching han 50%) hoic cho dong co phi quay ti€n con dong co
trdi quay Li tuy thudc vao dic tinh co hoc ctia Robot tuong img.

Céc trang théi 6, 7, 8, 9 1a cdc trang thdi Robot léch sang phai (hinh
3.33f, g, h, i), giai thuat diéu khién tuong tir.

2. So d6 nguyén Iy mach diéu khién \
Hinh 3.34 1a mach diéu khién trung tam. Déi véi céc ung dung cé su

tham gia cia cdc h¢ dién co thi dong vi diéu khién AVR 13 ra cé wu thé

hon vi diéu khién 8051 nhd kha ning chéng nhiéu t6t. Mach dién hinh

3.34 st dung bo vi diéu khién Atmegal28L — bo vi diéu khién c6 6 céng

vao/ra, dung luong bo nhé Flash 1én téi 128kB ~ rat thich hop khi sir dung
cho Robot.

Hinh 3.35 1a mach diéu khién dong co. Trong mach nay dong co duge
dao chiéu quay bang cdch ding 02 Relay 12VDC d€ dao cuc tinh ngudn
mot chi€u cung cdp cho 2 dong co, dong co dugc tang/gidm t6c do bing
cdch tang/giam ty s6 d6 rong xung dua dén dén cong suat IRF840.

Hinh 3.36 1a mach cam bién quang c6 diéu ch€ dé c6 thé han ché
duge nhiéu do dnh sdng la chigu vao phototransistor va nang cao d6 nhay

" cha cam bién. Vi 6 cam bién quang L2, L1, CL, CR, R1, R2 ta phai lap
rap 6 mach dién nhu so d6 nay.
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2. Chuong trinh diéu khién

162

Chwong trinh 1: Diéu khién robot chay bam dudng
#include <megal28.h>

#include <delay.h>

#include <math.h>

//dinh nghia cdc ddu vaoc cla cac cdm bién quang

#define LL2 PINC.6
#define LL1 PINC. S
#define CL PINC. 4
#define CR PINC.3
#define RR1 PINC. 2
$define RR2Z PINC.1

//dinh nghia cac ch&n diéu khién 2 déng co
#define DROLEL . PORTE.O0////M////
#define DROLE2  PORTE.1////S////
#define DROLE3 PORTE.2////B// /7
$define DROLE4 PORTE.3////U////

//dinh nghia cdc cdp tdc dd
//téc &6 cla déng co bén phii

#define R11 0

#define R12 32 /* ty s8 db rong xung la 32/256 = 12,5% */
fdefine R13 64

¥define R14 128

$define R15 256

//****t**************************

//tdc dd cla ddng co bén trai

fdefine L11 0
#define L12 32
#define L13 64
#define L14 128
#define L15 256
// dinh nghla label
#define go 0
#define back 1

//dinh nghiIa céc trang thai cha robot

/* 1 1a cam bién tuong img & trén vach; 0 13 & ngoai vach */
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#define
#define
#define
#define
#define
#define
#define
#define
#define

L4
L3
L2
L1
TT
R1
R2
R3
R4

OBOO0GO000
0BO10OQO0O
0B011Q00Q00
0B00110000 //tuwong Ung hinh 3.33.b
0BO0O0O11000 //tuwong “ng hinh 3.33.a
0B0O0Q0O01100 //tuwong Ung hinh 3,33.f
0BOOO0O110
0B0OOOO0OO10
OBO0OOOOO00

//********************t****t*********

//chuong trinh con didu khién déng cg bén trai

void runL

{

(unsigned char power,unsigned char dir)

OCRO = power; // bilén power chita ty s8 dd réng xung PWM

if{dir == go) //chiéu tién

{

DROLEL = 1;

DROLEZ = 0;

}

else if {(dir == back) //chiéu 1lui
{

DROLE1l = (;

DROLEZ = 1;

}
}

//**************t**t*****************

//chugng trinh con ding (khod) déng co trai
void stopL{void) '

{
DROLEL

DROLE2
}

1
1

i

;

H

//********'\l’***************'k**********

//chuong trinh con didu khién déng co bén trai

void runR{unsigned char power,unsigned char dir)

{

QCR2 = power;
if{dir == go)

{

DROLE3 = 1;

;
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DROLE4 = 0;

} .

else if (dir == back)
{

DROLE3 0;

DROLEA4
}

}

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

!
=
L

//chuong trinh con diung (khod) d&béng co phdi
void stop R{void)

{

DROLEZ 1;

DROLE4 = 1;

}

//****************************'}5*******

//chugng trinh con ding toan bd robot
void stop (veoid)

{

"OCRO = OCR2 = 0;
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stop L{};

stop R(};
}

//t************************************
//chuong trinh con diéu khién chay bam duéng
void tracking {void)
{

unsigned char templ, temp2, INPUT;

INPUT = PINC; //doc cac cdm bié&n

INPUT = INPUT&O0x81l; //bd di 2 chén khdng dung
switch (INPUT) ' '
{

case TT: //robot chay théng

{

runkR (R14,g0);

runL{Ll4,go);

templ = 0;
~temp2 = 0;
break;

}
case Ll: //robot chay hoi léch sang trai
{



runk {R14,go);
runL {L13,go) ;

templ = 0;
temp2 = 0;
" break;

}

case L2: //robot chay lé&ch sang trai
{

runR{R14,q0);

sunL{L12,go);

templ = 1;
temp2 = 0;
break;

}

case L3: //robot chay léch nhidu sang trai
{ : '
runR (R14,go);

runL {L11l,go); _

templ = 0;//nh& trang thai léch sang trai
temp2 = 0;

break;

}

case Rl: //robot chay hoi léch sang phdi
{

runR (R13,go);

runL {(L14,go);

templ = 0;
temp2 = 0;
break;

}

case R2: //robot chay lé&ch sang phdi
{

runR{R12, go);

runl {L14,go);

templ = 0;
temp2 = 0;
break;

}

case R3: //robot chay léch nhiéu sang phai
{

runR{R11l,g0);

runL{Ll14,go);
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templ 0; :

temp2 = 1; //nhé& trang thai léch phai
break; :
} .
//néu léch h&n sang trai hosc sang phdi
case (L4|R4):
{
1if (templ == 1) //léch trai

{ .

runR{R12, go):

runL (L12, back);

}

if (temp2 == 1) //1lé&ch phai
{

runR {R12, back);

runL (L12, g0} ;

}
break;

1

}
}
}
//chuong trinh chinh
void main (void)_
{
//kh&i tao chiéu vao/ra cla céac port
PORTA = OxFF;
DDRA = 0Ox00;
PORTC = OxFF:
DDRC = 0x00;
//khd1 tao timer 0 & ché d% PWM
ASSR = 0x00;
TCCRO = 0x6C;
TCNTO = 0x00;
OCRO = 0Ox00;
//khdi taoc timer 2 & ché 48 PWM
TCCR2 = 0Ox6B;
TCNT2 = 0x00;
OCR2 = 0x00;
while(l)
tracking ()
-1

166



Chuong trinh 2: Diéu khién robot chay bim dudng véi cdc 18c 46, cdc

doan dudng khéc nhau.

#include <megall28.h>

$include <delay.h>

#include <math.h>

//dinh nghia cdc d4du vao cila céc cadm bhién quang

#define LL2 PINC.6

#define LL1 PINC.5

$define CL PINC. 4

#define CR PINC.3

#define RR1 PINC.2

#define RR2 PINC.1

// dinh nghTfa cac chan diéu khién 2 déng co
fdefine DROLE1 PORTE.O////M////
tdefine DROLE2 PORTE.1////8///7
#define DROLE3 PORTE.2////B// 1/
#define DROLE4 PORTE.3////U////

//dinh nghia cédc cdp tfc db
//c8p 1, t8c d& 1&n nhit
//t8c d& cila déng co bén phdi

#define ‘R11 0
$define R12 50
#define R13 150
tdefine R14 200
#define R15 256
//t8c d& cha déng co bén trai
#define L1l 0
#define L12 50
#define L13 150
fdefine L14 200
fdefine L15 256

//*******************************
//cdp 2, t8c 44 trung binh
//t8c d8 cla déng co bén phai

fdefine R21 0
¥define R22 50
#define R23 100
#define R24 140
#define R25 180

//téc @86 cfia déng co bén trai

#define

Lz1

0
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$define L22 50

#define L23 100
#define - L24 140
#define L25 180

//**********i************************
//cdp 3, t8c 4d& nhd nhit
//t8c d& cha dbdng co bén phai

#define R31 0
f#define R32 20
#)define  R33- 50
#define R34 80
$define R35 120
//t8c d6 cla déng co bén trai
¥define L31 4]
#define . L32 20
#define L33 50
#define L34 80
¥define L35 120

//dinh nghia label
#define go 0
fdefine back 1

//dinh nghia céac trang thai cda robot .
/*1 la cam bién tuong Ung ¢ trén vach; 0 1la cam bién
ngoai wvach*/

fdefine L4 0B0000000O

¥define L3 0B01000G000

#define L2 0B0O110000QO0O

#define L1 0B0O110000 //tuong ing hinh 3.33.b
tdefine TT 0BOQ0L1000 //tuong ng hinh 3.33.a
#define‘ R1 OBOO001100 //tuorng *ng hinh 3.33.f
#define R2 0BOQOOO11G

#define R3 0BDOOOOOO10O

#define R4 OBGOO0O00O00O

unsigned int ccunter0; //bién ¢&m cla encoder
//*****************.***********************_'k****
//chuong trinh con diéu khidn déng co bén trai

void runl, (unsigned char power,unsigned char dir)

{

OCRO = power; //bién power chita ty 1& xung PWM
. if(dir == go)} //chidu tién
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{
DROLELl = 1;

DROLEZ = 0;
} .
else if {dir == back) //chiédu lui
{
DROLEl = 0;
DROLEZ = 1;
}
}

//**********************.*************
//chugng trinh con ding (khod) ddng co trai
void stopL(void)

{

DROLEl = 1;

DROLEZ 1;

}

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

//chuong trinh con didu khién ddng co bén trai
void runR(unsigned char power,unsigned char dir)

{

CCR2 = power;
if{dir == go)
{

DROLE3 = 1;
DROLE4 = 0;

}

else if {dir == back)
{

DROLE3 = 0;
DROLE4 = 1;

}
}

//****'*'***'***************************
//chuong trinh con diong (khod) dong co phii
void stop R(void)

{
DROLE3 = 1;
DROLE4 = 1;
}

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

//chuong trinh con ding todn bé robot
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voild stop(void)

{

QCRO = QOCRZ = 0;

stop_L{);

stop_ R} ;

}
//*************************************
//chuong trinh con diéu khién chay bam dudng
//dé dudng téc &8 caoc nhat

void trackingl (unsigned int cm)

{

" unsigned char templ,temp2, INPUT;

-counterd = 0;

do

{

INPUT = PINC; //doc cac cam bién

i

INPUT INPUT&Ox81; //bd di 2 cha&n khéng dung
switch (INPUT)
{

case TT: //robot chay thing

{

runR (R14,go);

runL {L14,qg0);

templ = 0;
temp2 = 0;
break;

1

case Ll: //robot chay hoi léch sang trai
{

runR{R14,go);

runL{L13,go);

templ = 0;
temp2 = 0;
break;

}

case L2: //robot chay léch sang trai
{

runR (R14,go};

runkL (L12,go);

templ = 1;
temp2 = 0;
break;
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}

case L3: //robot chay léch nhiéu sang tréi
{

runR {R14, g0} ;

runL{Ll11,go)};

templ = 0:;//nh& trang thai léch sang trai
temp?2 = 0;

break;

}

case Rl: //robot chay hoi léch sang phai
{

runR {R13,go};

runL {L14,go};

templ = 0;
temp2 = 0;
break;

} .

case R2: //robot chay lé&ch sang phdi
( .

~runR{R12,go);
runL (L14,go);

templ = 0;
temp2 = 0O;
break;

}

case R3: //robot chay lé&ch nhiéu sang phdai
{

runR{R11l,go);

runL{L14,go) ;

templ = 0;
temp2 = 1; //nhé& trang thai 1léch phdi
break;

}
//néu léch hin sang trai ho#c sang phai
case {L4]|R4):
{
if (templ == 1) //lé&ch trai
{
runR(R12,go);
runL (L12,back);
}
if {(temp2 == 1) //léch phdi
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{

runR(R12, back);

runkL (L12,go} ;
}
break;
}
}
}
}

while {(100* cm)>={counter(*18)};

/*encoder 100 xung/véng;banh ty cé chu vi la

stop{});
}

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

//dd dudng t8c d8 trung binh

void tracking2
{

unsigned char templ, temp2, INPUT;

counter0 = §;
do

{
INPUT
INPUT
switch {INBUT)
{

(unsigned. int cm)

PINC; //doc cac cém bién
INPUT&0x81; //bd di 2 chan khéng ding

case TT: //robot chay thing

{
runR {R24,go) ;
runL{L24,go);

templ = 0;
temp2 = 0;
break;

}

case Ll: //robot chéy hogi léch

{
runR{(R24,go);
runL {(L23,go) ;

templ = 0;
temp2 = 0;
break;

}

sang tréi

case L2: //robot chay léch sang trai

18cm* /



{
runR (R24, go);
runL{(L22, g0} ;

templ = 1;
temp2 = 0;
break;

}

case L3: //robot chay lé&ch nhidu sang trai
{

funR{R24,go);

runlL (L21,go) ;

templ = 0;//nhé& trang thai léch sang trii
temp2 = 0;

break;

}

case Rl: //robot chay hoi léch sang phdi
{

runR(R23,go);

runL (L24,go);

templ = 0;
temp2 = 0;
break;

}

case R2: //robot chay léch sang phii
{

runR(R22,go};

runkL (L24,go};

templ = 0;
temp2 = 0;
break;

}

case R3: //robot chay léch nhidu sang phai
{

runR{R21,qg0);

runL (L245 go);

templ = 0;

temp2 = 1; //nhé& trang thai léch phai
break;

}

//néu léch hin sang trai ho#&c sang phiai
case {L4]||R4}:

{
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if (templ == 1} //léch trai
{
~runR(R22,go);
runL (L22, back) ;
}
if (temp2 == 1) //léch phdi
{
runR(R22,back) ;
runL[L22,gq);
L
break;
}
}
}
}
while { (100* cm)>=(counter(0*18));
/*encoder 100 xung/voéng;banh ty c¢é chu vi 1la 18cm*/
stop{};
} .
//*****************************************
//dd dudng t8c dd thép
void tracking3 (unsigned int cm)

{

unsigned char templ, temp2, INPUT;
counterd = Q;

do

{
INPUT = PINC; //doc cadc cdm bién
INPUT INPUT&0x8l; //bd di 2 chan khéng dung
switch (INPUT)
(. _
case TT: //robot chay théng
{
runR {R34,g0);
runL (L34,g0);

templ = 0
temp2 = 0;
break;

}
case Ll: //robot chay hoi léch sang tr&i

{
runR (R34, go) ;
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runkL (L33, go};

templ = 0;
temp?2 = 0;
break:;

}

case L2: //robot chay léch sang trai
{

runR (R34, go};

runL (L32,go);

templ = 1;
temp2 = Q;
break;

}

case L3: //robot chay léch nhidu sang trai
{

runk (R34, go};

runL (L31,go);

templ = 0://nhd trang thai léch 'sang trai
temp2 = 0;
break;

}

case Rl: //robot chay hoi léch sang phidi
{ .

runR (R33, go};
runL (L34, go);

templ = Q;
temp?2 = 0;
break:;

}

case RZ2: //robot chay lé&ch sang phai
{

runR(R32,go0);

runL (L34, g0);

templ = 0;
temp2 = 0;
break;

}

case R3: //robot chay léch nhiéu sang phdi
{

runR (R31, go} ;

runL{L34,go};

templ = 0;
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temp2 = 1; //nh¢ trang thai léch phai
break;
}
//n€u léch hdn sang trai hoic sang phédi
case (L4]1R4): '
{
if (templ == 1) //léch tréai
{
runR {R32, go) ;
runL{L3Z,back};
}
if (temp2 == 1) //léch phai
{
runR {R32, back}) ;
runL (L32, go};
}
break;:
1
}
1
}
while[(lOO*cm)>=(counter0*18));

“/*encoder 100 xung/véng;banh ty ¢é chu vi 1a 18cm* /

stop ()

}
//*\Ir*****************t*-************************ -
//dung ngét ngoai 0 d€ d€m xung tuU encoder
interrupt [EXT_INTO] void ext_int0 isr(void)
{

counter(O++;

}

//chuong trinh chinh

void main (void)

{ )

//khdi tao chidu vao/ra cla cac port

PORTA = 0OxFF;

DDRA = 0x00;

PORTC = OxFF;

DDRC = 0x00;

//kh&i tao timer 0 & ché d6 PWM

ASSR = 0Ox00;

TCCRO = 0x6C;



TCNTO = 0x00;

OCRO = 0x00;:

//kh&1i tao timer 2 & ch€ d6 PWM

TCCRZ = 0Ox6B;

TCNTZ2 = 0x00;

OCR2 = 0x00;

//kh&i tao ngdt ngoai 0

EICRA = 0Ox2A;

EICRB 0x00;

EIMSK Ox07;

EIFR = 0x07;

TIMSK = 0x00;

ETIMSK = 0x00;

ACSR = 0x80;

SFICR = 0x00;

fasm(" sei")

//chay kh&i déng 20cm bing t&c 46 cham nhit
tracking3{20);

//ting dén téc g

tracking2 (30} ; '

tracking2{100);

//gidm d&n téc 46

tracking2 (30} ;

tracking3{20);

stop ()

//téng céng robot di di mdt doan dudng dai 2m
1
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Phu luc
TRINH DiCH C CHO HO VI PIEU KHIEN 8051

1. GIGI THIEU

C6 thé néi trinh dich C Ia mét cong cu vo clng hitu hiéu cho ngudi
lap trinh véi vi diéu khién. Ngoai sy ngin gon, d& viét, dé hiéu, dé kiém
'sodt 181, d& bao dudng cha mot chuong trinh viét bing ngén ngit C so véi
mot chuong trinh vi€t bang hgp ngit ra, trinh dich C ¢cdn cung cdp cho
ngudi 1ap trinh nhitng cong cu ma trinh dich ASSEMBLER khong thé cé,
c6 thé ké ra day mot s6 cong cu ndi bat:

« Trinh dich C cho phép ngudi st dung c6 thé viét hé diéu hanh théi -
gian thuc (RTOS-Real Time Operating Systems) trén ho vi diéu khién 8051.

 Trinh dich C cung cdp mét thur vién phong phi gédm kha nhiéu ham
gidp ngudi sir dung c6 thé dé dang lam céc tic vu trén bo vi diéu khién.

* Trinh dich C cung cap mot trinh debug khé hiéu qua, cho phép
ngucn 14p trinh c6 thé kiém so4t va sira céc 16i trén cdc chuong trinh.

2. KHUNG MOT CHUONG TRINH VIET CHO VI BIEU KHIEN

//khai bdo cdc thu vién
#include <stdio.hs
#include <regSl.hs
//khai bdo céc bién s&, hing s8,cdu trdc,chuong trinh con.
xdata unsigned char CREG _at_ 0x0003;
int =;
char m[10]:;
//chuong trinh con cé tén 1a delay, 1 d3i s&
void delay{long int t):
//chuong trinh chinh
voild main {(void}
{

SCON = 0x52;
TMOD = 0x20;
TH1 = TL1= -3;
TR1 = 1;

178

VDK, . LIDB



2.1,

/*@iém Qac chuong trinh con*/
void delay{long int t)

{

unsigned int i;

for{i = 1;i< =t;++1);

o .
Chu y: Trinh dich C phén biét chit hoa va chir thudng.

Hang sd

Mot hing s6 thong thudng duge dinh nghia béi tir khoa Const:
const unsigned char tens([] = { 1, 10, 100, 1000 };
Hang s6 trong ROM duge dinh nghia béi tir khod code:
unsigned char code coolant temp = 0x02 ;

unsigned char code look _up table[5] { *‘1¢,72',73',74'"};
unsigned int code pressure = 4 ;

Mot mang cdc gid tri ndm trong ROM ¢6 thé duge dinh nghia nhu sau:

.unsigned char code ma_hoa_file anh[] =

2.2,

{

0x08, 0x08,

0x00, 0x00,0x00, 0x09, 0x41, 0x80, 0xCO, OxFF,
0x00,0x00,0x13, 0x1A,0x26,0x33, 0x80, 0xXFF,
0x00,0xO0,0x00,0x09;0x41,0x80,0x66,0x66,
0x00, 0x00,0x00, 0x05, O0x4A,0x46,0x40,0x40,
0x00, 0x00, 0x00, 0x08, O0x43, 0x43, 0x3D, 0x3A,
0x00, 0x00, 0x00, 0x00, 0x2D, 0x4D, 0x56, 0x4D,
0x00, 0x00, 0x00, 0x00, 0x21, 0x56, 0x6C, Ox6F
}:

Bién

Mot s6 kiéu bién duge diang trong ngoén ngit 1ap trinh C nhu sau:
Loai bién Do dai Khoang gia tri

bit l1-bit 0 -1

signed char 8-bit 0 - +/- 127

unsigned char 8-bit 0 - 255

signed int 16-bit 0 - +/-32768

unsigned int 16-bit 0 - 65535

signed long int 32-bit 0 — +/- 2.147483648x109
unsigned long int32Z2-bit 0 - 4.29496795x109
float 32-bit +/-1.176E-38 dén +/-3.4E+38
pointer 24/16/8bit
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Ngoai cdc bién trén, trong trinh dich C con mét s6 loai bién dac biét,
vi du:

#define MOTOR_ON 1;

#define MOTOR_OFF {;

sbit Co_tran = RI; .

sbit Motor Control = P1°1; /*Bi&n Motor_Control duoc

' _ gén cho chan Pl1.1. */
sbit Motor_State = P1+2;
Motor = MOTOR_ON;

Motor = MOTOR_OFF;
Céc bién c6 chi dinh dia chi, vi du;
pdata unsigned char PA _at_ 0x90;:;/* ti khod pdata dung
cho dia chi 8 bit*/
. xdata unsigned char PA _at_ 0x9000:/*ti khod xdata dung
cho dia chi 16 bit*/
* Chuyén déi giita cdc logi bién:
Ching ta cling xem xét vi du sau:
unsigned char x ='10;
unsigned char y = 5;
unsigned char z ;
z =x %Yy ;
Kétqualaz=350
unsigned char x
unsigned char
unsigned char z ;
z =x *y ;
Két qua 1a z = 244 vi 500 = 0x1F4, do z dugc khai bio kiéu
unsigned char nénné chila 8 bit cusi cé gid tri la 0xF4 = 244,
Doan 1énh dudi day s& chuyén déi giira 2 kiéu bién:

unsigned char x ;

10;
50;

<
1

unsigned char y P
unsigned int z ;
z = {(unsigned int) x * (unsigned int) vy ;

2.3. Cac dinh danh phin cing

Céc dinh danh phdn cing 12 tén ctia cdc thanh ghi, céc bit chic nang
¢6 trén phadn cing ciia 8052/8952 da dugc dinh nghia trong tap tin
reg52.h, céc bit chiic ning c6 trén phdn citng clia 8051/8951 di duoc dinh

180



nghia trong tap tin reg51.h... Khi 1ap trinh chiing ta chi c4n nhé tén cia
céc dinh danh nay, cy thé chiing gém cé:
Cdc dinh danh la cdc thanh ghi:

sfr PO = O0xB80;/*tr khod (sfr-special function register )
ding dé dinh nghfa cdc thanh ghi*/

sfr Pl = 0x90;
sfr P2 = 0xAQ;
sfr P3 = 0xB0G;
sfr PSW = 0xD0;
sfr ACC = 0xEQ;
sfr B = OxF0;
sfr SP = 0x81;
sfr DPL = 0x82;
sfr DPH = 0x83;
sfr PCON = Ox87;
sfr TCON = 0x88;
sfr TMOD = 0x89;
sfr TLO = 0Ox8A;
sfr TL1 = 0xBB;
sfr THO = OxBC;
sfr TH1 = Ox8D;
sfr IE = 0OxAB8;
sfr 1P’ = 0xB8§;
sfr SCON = 0x98;
sfr SBUF = 0x89;
sfr TZCON = 0xC8;
sfr RCAP2L = OxCA;
sfr RCAPZH = 0xCB;
sfr TL2 = 0xCC;
sftr TH2 = 0xCD;
Cdc dinh danh la cdc bit:
sbit CY = PSW"7;:
sbit AC = PSW"6;
sbit FO = PSW"5;
sbit RS1 = PSW"4;
shit RSO = PSW*3;
shit OV = PSW"2;
sbit P = PSW"O0;
sbit TF1 = TCON"7;
sbit TR1 = TCON"6&;
sbit TFO0 = TCON"5;
sbit TRO = TCON™4;
sbhit IE1l = TCON"3;
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shit IT1 = TCON"2;

sbit IEQ = TCON"1;
sbhit ITQ = TCON"D:
sbit EA = IE"T7;
shit ET2 = 1E"5;
shit ES - = IE~4;
shit ET1 = IE"3;
sbit EX1 = IE"Z:;
sbit ETO = IE"];
sbit EX0 = TIE™0D;
sbit PT2 = IP™5;
shit PS = IP"~4;
shit PT1 = IFP"3;
sbit PX1 = IP~2;
sbit PTO = IP™1;
gsbhit PXO0 = IP™Q;
sbit RD = P3~7:;
sbhit WR = P376;
sbhit T1 = P3°5;
sbit TO = P3~4;
shit INT1 = P3"3;
shit INTO = P3"2;
sbhit TXD = P3"1;
sbit RXD = P370;
sbit SMO = SCON"7:;
shit SM1 = SCON"6h;
shit SM2 = SCON"5;
sbit REN = SCCON"4;
sbit TBS = SCON~3;
sbhit RRB8 = SCON"2:
sbit TI = SCON"1;
shbit RI = SCON"0;
shit T2EX = P1™1;
sbit T2 = P1"0;
shit TF2 = T2CON"*7:
sbit EXF2 = TZCON™6;
sbit RCLK = T2CON"5;
sbit TCLK - = T2CON"4;
sbhit EXENZ = TZCON"3;
sbit TR2Z2 = T2C00N"2;
sbhit C_T2 = T2CON"1

sbit CP_RL2Z = T2CON™O0:
~ Chu y: Céc dinh danh phdn cing dugc viét hoa.

2.4. Tit khoa (keywords)

Ngoat cdc tir khod trong ngdn ngit lap trinh C ra trigh dich Keil C con
c6 mot sd tir khod sau day:
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_at_ far sbit

alien idata . sfr

bdata interrupt _ sfr16
bit large small
code pdata _task__

compact _priority_ : using

data reentrant ' . Xxdata

3. CAC HAM

Trong trinh dich C, ham c¢6 thé do ngudi 1ap trinh xay dung va ciing
c6 thé la cdc ham da ¢6 sdn trong thu vién ciia trinh dich, chiing ta sé xem
x£€t ca hai loai nay.

3.1. Xay dung ham

3.1.1. Khai bao ham
Céch khai bio mét ham:
[gid tril trd v&] [tén ham{cédc a8l s&)]:
Vidw:

int cong{int a,int b); //khai bdo mdt ham t&n *“cong” v4i
2 d8i s8 la a.b ’
//ham tra v& kiéu int
void delay(void); //ham khéng d8i clng khéng trd v& gid tri
Vi du: Chuong trinh ¢6 diing ham
#include<reg52.h>
vold delay{int d};
void delay{int 4)
[ .
long int 1i;
for{i = 0;i<d;i++);
}
void maind)
{
while{l}
{
Pl = 0x00;
delay (6000);//g0i ham v&di d431i 4 = 6000
Pl = 0OxFF;
delay (6000) ;
}
}
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3.1.2. Ham ngdt trong trinh dich C

Ham ngét 1a cdc ham duoc dung v6i hoat dong ngit cla vi diéu

khién, nghia 12 cdc ham nay sé dll'UC bo dém chuong trinh PC trd téi khi
Xay ra ngat.

Cach khai bao ;
veid [t&n ham ngdt](void) interrupt [kifu ngdt]:

ATB9S52 c6 mét s8 ngudn ngat tuong tng véi mot s6 him ngét sau:
void timer0d (void) interrupt 1 //ngit timero0

ééé cdu 1lénh;

ioid timerl (void) interrupt 3 //ngdt timeril

ééc c&u lénh;

ioid ext( (void) interrupt 0 //ngdt ngoai 0

ééc cdu lénh;

ioid extl (void) interrupt 2 //ngét ngoai 1
ééc cidu iénh;

ioid serialport (void) interrupt 4 /*ngdt port ndi tidp*/
ééc c8u lénh;

ioid timer2 (void) interrupt 5 //ngdt timer?

ééc cdu lénh;
}

Chit y: timer0, ext0... 13 cdc tén do ngudi lap trinh dat cho cdc ham

trén, c6 thé thay d6i nhung 0, 1, 2... 5 1a s6 hiéu ngét thi khong thé thay
déi (xem chuong 2).

Vi du : Chuong trinh ¢6 ding ngit

¥include<regs2.h>

sbit freq = P170;

void timerl (void} interrupt 3 //ngdt timerl s8 hiéu
ngit= 3

{

freq = ~freg; //&3c bit, tao tdn s8 cd 10kHz trén Pl.0

}

void maint)

{
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TMOD = 0x22; //chli y vi&t hoa cdc thanh ghi va tén dinh
danh ctla 8051

//0x22 1a s8 22h trong C

TH1 = TL1l = —-50; //gid trji nap lai
TR1 = 1:;

while(l}; //khéng lam gi cd

}

3.2. Cac ham c6 san trong thu vién cia trinh djch C

Trinh dich C ¢6 sin mot s ham, trong s6 nhiing ham nay phan 16n
cling ¢6 trong ngén ngit C thong thudng. Trong khuon khé cia gido trinh
nay, chiing t6i chi liét ké cac ham c6 trong thu vién ciia trinh dich C va
mo ta chi 1i€t cdc ham dac trung cho trinh djch, cdc ham khic c¢6 thé tham
khéo trong céc tai liéu vé ngén ngit lap trinh C.

* Cdcham thao tdc véi bg nhé dém:

memccpy
Cu phap:
#include <string.h>
void *memccpy (void *dest, /* buffer dich */f
void *sro, /* buffer ngudn */
char c, /* ky ty ddnh ddu viéc k&t
thic copy*/
int Zen): /* 58 byte 16n nhit duoe copy */

Chirc ndng: Copy céc bytes tir bd dém nay t6i bd dém khdc.
Vidu:

#include <string.h>

#include <stdic.h>

void tst memccpy (void) ({
static char srecl [100] = "Copy this string to dsti™:
static char dstl [100];

void *c;
¢ = memccpy (dstl, srcl, 'g', sizeof (dstl)};
if (¢ == NULL)
printf (*'g' wds not found in the src buffer\n");
else

printf ("characters copied up to 'g'\n"};

{

memchr

Cu phadp:

void *memchr (void *buf, /* buffer */
char ¢, /* byte c8n tim ¥/

185

2ANVDK...UDA



186

int Ilen);

/* s8 byte 1én nhét s& tim */

Chirc ndng: Tim ky tu ¢ trong sb len bytes ddu tién cta by dém buf

Vi du:

#include <string.h>
$#include <stdic.h>

PRIy

void tst memchr (void} {

static char srcl [100]

"Search this string from the start*:

void *c3;

¢ = memchr {srcl, 'g', sizeof (srcl)}:
if {c¢ == NULL)

printf ("'g' was not found in the buffer\n"};

else

printf ("found *'g' in the buffer\n");

}
memcmp
Cu phdp:

#include <string.h>

char memcmp

Chitc ndng:

{void *bufl,
void *buflZ,
int fem;

/* buffer thd nhit
/* buffer thd hai
/* s& byte 16n nhdt ding && so sanh */

*/

So sanh 2 b dém len byte diu va tra vé gia tri nhu sau:

Gid trj tra vé Y nghia
<0 bufl < bufl
=0 bufl = buf2
>0 bufl > buf2
Vi du:
#include <«<string.h>
#include <stdio.h>
void tst_memcmp {void} {
static char hexchars [] = *012345678SABCDEF";
static char hexchars2 [] = "012345678%abcdef";
char i;
i = memcmp {(hexchars, hexchars2, 16);
if {1 <« O)
printf (“"hexchars < hexchars2\n*);
else if (i > O)
printf ("hexchars > hexchars2in");

*/
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else
printf ("hexchars == hexchars2\n");

memcpy

Cu phdp:

#include <string.h>

void *memcpy (void *dest, /* buffer dich */
void *src, /* buffer nguén */
int lem); /* s8 byte copy */

Chitc ndng:

Copy len byte tir src tGi dest.

Vi du:

#include <string.h>
#include <stdio.h>
void tst_memcpy (void} {

static char srcl [100] =

"Copy this string to dstl"™;

static char dstl [100];

char *p;

r = memcpy {dstl, srcl, sizeof (dstl}));
printf {"dst = \"%s\"\n", p);

}
memmove

Cu phap:

#include <string.h>

void *memmove (void *dest, /* buffer dich */

void *src, /* buffer nguén */
int len): /* s8 bytes duoc di chuyén */
Chirc ndng:
Di chuyén len byte tir src téi dest.
Vidu:
#include <string.h>
$#include <stdio.h>
void tst _memmove (void) {
static char buf [] = "This is line 1 "
"This is line 2 ®
"This is line 3 "; -
printf ("buf before = %s\n", buf);
memmove (&buf [0], &buf [l16], 32);
printf ("buf after = %s\n", buf);
}
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memset
Ci phdp:

#include <string.h»
veoid *memset (void *buf,
char c,
int len});
Chire ning:
Thay len byte dau tién trong buf béi ky tu c.
Vi du:
#include «<string.h»
#include <stdio.h>

void tst_memset {(void) {
char buf [10];

memset {(buf, '\0', gsizeof (buf));
/* £ill buffer with null characters */

}
* Cdc ham chuyén déi va phén 16p ky tu

(Céc ham nay ban doc ¢6 thé tham khao chi tiét trong cac tai lidu vé
ngdn ngit 14p trinh C).

Tén ham

" 1salnum isspace
isalpha isupper
iscntrl isxdigit
isdigit toascii
isgraph toint
islower _ _ tolower
isprint _tolower
ispunct toupper

_toupper

* Cdc héam chuyén a6i dit li¢u

(Cac ham ndy ban doc c6 thé tham khao chi tiét trong céc tai lidu vé
ngén ngir 1ap trinh C)
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Tén ham

abs cabs
atof / atof517 labs
atoi strtod/ strtod517
“atol strtol
strtoul

* Cac ham todn hoc

(Cac ham nay ban doc ¢6 thé tham khao chi tiét trong céc tai liéu vé

ngdn ngir 1dp trinh C)

Tén ham
acos f acos517 rand
asin / asin517 sin / sin517
atan / atan517 sinh
atan2 srand
ceil sqrt / sqrt517
cos / cos517 tan /tan517
cosh tanh
exp/exp517 _chkfloat_
fabs _crol_
floor _Cror_
fmod _irol_
log /log517 _iror_
logl0 / log10517 _lrol_
modf _lror_
pow

* Cdc ham dinh bp nhé
calloe

Ci phap.

#include <stdlib.h>

void *calloc (unsigned int num, /*s& phin td cda madng */
unsigned int len); /*chiéu dai cda mang */
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Chite nang:

Cép phét bd nh¢ cho num mang, mdi mang gdm len phin tir bt d4u
tir phén tir 0. '

Vi du: _

#include <stdlib.h>

$include <stdio.h>

void tst_calloc (void)
{

int xdata *p;: /* tré téi mang gdm 100 phdn ta */ .
p = calloc (100, sizeef (int));
if {p == NULL)
printf ("Error allocating array\n");
else .
printf ("Array address is %p\n", {(void *} p);
malloc '
Cii phap:

$include <stdlib.h>

void *malloc (unsigned int size);

Mb ta:

Dinh phin mdt khéi nhd c6 kich thuéce size byte trong khong gian
nhé. Gié tri tra v& cia ham 1a gia tri cua con trd néu nhu bd nhd con du
kich thuéc danh cho khéi nhé yéu clu, nguoc lai gié tri tra vé s& 12 0.

Vidu:

$include <stdlib.h>

#include <stdio.h>

void tst malloc ({void)

{

unsigned char xdata *p;

p = malloc (1000}; /* dinh phin 1000 bytes */
if {p == NULL}

printf ("khong du bo nho\n"};

else

printf {"khoi nho da duoc dinh phan\n™);

}

realloc

Ci phap:

#include <stdlib.h>

void *realloc (void xdata *p, /* block cén thay ddi*/
unsigned int size};/* kich thudc mdi cva block */

Mé ta:
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Thay dbi kich thuée cia khéi nhé. Bién con trd p s& trd t6i khdi nhé
can thay ddi, bién size s& 14 kich thudc méi cua khdi nhé.
Vidu:
$include <stdlib.h>
#include <stdio.h>
void tst realloc (void)
{
void xdata *p:
void xdata *new_p;
p = malloc {(100);
if {p !'= NULL)
{
new p = realloc {(p, 200};
if {new p != NULL) p = new p;-
else printf ("Reallocation failed\n");
1
}

_getkey

Cu phap:

#include <stdio.h>

char getkey {void);

Mé ta:

Cho nhin mét ky tir duge giri dén tir Port nédi tiép.
Vi du:

do

{

x = _getkey(};

ihile(x!: 0x41); //chd nhdn ky ty A

printf

Cu phap:

#include <stdio.h>

int printf {const char *fmtstr /* dinh dang chudi ky tyu*/

[, argumentsl..); /* cac bién +/

Mb ta: : .

Binh dang chudi ky ty va ghi (xuét) ra dbi tuong dugc chi dinh trong
thi tuc putchar

Vi du:

#include <stdio.h>

char putchar {char c}
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{

{

}

if (c

!= l\nl}

linel{(};
DATA
hop_(};
_nop_{}:

= 7

linel({)};
DATA = c;
_nop_{};
_nop_{};

}

void main (void)

{

char a;
int b;
long c;
unsigned char x;

unsigned int y;

unsigned long z;

float f,qg;

char buf [] = "Test String”;
char *p = buf;

=

O N X0 Ow

1;
12
0x
‘A
54
0ox

10.

22

printf
printf
printf

printf
printf
printf
while{1);

365;

TFFFFFFF;

321;

4AG6FGEDD;

0;

. 95;
{"char %bd int %d long %1d\n",a,b,c}:;
("Uchar %$bu Uint %u Ulong $%lu\n",x,vy,z):
("xchar $bx xint %x xlong %1x\n",x,vy,2):
("String %s is at address %p\n",buf,p);
{("sf != %g\n", £, qg):
{"$*f != %*g\n", 8, £, 8, q);



putchar

Cu phap.

#include <stdio.h>

char putchar (char c};

Mé ra: .
Truyén k¥ tu ¢ qua port ni tiép.
Vi du:

#include <stdio.h>

void tst putchar (void} {
unsigned char i;
for (i = 0x20; 1 < 0x7F; i++)
putchar (i};
}

4. CAC CAU TRUC PIEU KHIEN, RE NHANH

Trong khuon khé gido trinh ndy, ching tai ciing chi d& cap t6i mot s&
cac cu tric cd ban, cdc cdu tric khdc trong ngén ngi lap trinh C ciing
hoan toan cé gid tri trong trinh dich C (ngoeai trir kiéu file).

* Cdu triic While

while(bifu thic didu kién)

{

cdc cdu lénh;

}

Néu biéu thitc diéu kién ding, chuong trinh sé thuc hién céc cau 1lénh
bén trong than cia vong lap while.

Vidu:

#include<regs2 . h=

void main{)

{

while (1)

{

while (Pl == 0OxFE)

{

}

}

1

* Cdu trite IF, IF... ELSE

if (bidu thic diéu kién)

{

cdc c8u lénh;
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}

elge

{

cdc cAu lé&nh;

}

Vidu:
#include<reg52.h>
void main(}

{

while (1)

{

if(P1 == 1}

{ .

P2 = 0Ox02;

1

}

}

* Cdu triic SWITCH
switch (biéu thitc nguyén):
{

case nl:

cdc cdu lénh;
case n2:

cdc ciu lé&nh:
case nk:

cdc clu lénh;
default:

cdc clu lénh;

}

Cu triic switch cho phép ta can o vao gid tri ca bleu thitc nguyén
dé€ chon mot trong nhiéu céch thyc hién.

Vidu:

#include<reg52.h>

unsigned char i; //khai bdo bi&n ki&u byte
void main{)

{

while (1}

{ .

i = Pl; //doc céng Pl

switch{i):

{
case
P31 =
case
Pl =
case

[ BN - ™
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* Cdu tric FOR

for (biéu thitc1; biu thic2; biéu thic3)
{

cdc clu l1lénh;

}

Vidu:

#include<regs2.h>

void delay{void)

{

long int i;

for (1 = 0;1 < 6000;1++);
}

vold main ()

{

while (1}

{

Pl = 0x00;

delavi);

Pl = OxFF;

delay (};

}

}

* Cdu tritc Do... While

do

{

cédc cdu lénh;

}

while(biu thuc didu kién);

Chuong trinh sau khi thyuc hién céc céu 1énh s& kiém tra diéu kién

ding s& thuc hién tiép.
Vidu:

sbit contac = P1"1;
sbit led_do = P172;
bit x;

do

{

x = contac;
led = -~led;

) .
while(x!= 1};:
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