LOI MO DAU

Hién nay, nganh k¥ thuét dién tr va cong nghé thong tin tién bo khong
ngimg. Chiing dang ngay cang phat trién va duoc tng dung trong tit ca cac mat
ctia doi séng. Cac thiét bi dién tir dung Vi Diéu Khién duoc sir dung rong rai
khip trong cac tmg dung tu dong. N6 gitp chung ta trong moi cong viée ciing
nhu giai tri. Cac bo Vi Piéu Khién ngay cang hién dai, tde do xtr 1y nhanh hon,
va cac ung dung rong hon.

Mot trong nhitng tmg dung quan trong ctia Vi Pién Khién d6 1a dung
trong do ludong va diéu khién. Nho cac loai cam bién, tng dung cua do ludng
bang Vi Piéu Khién khong chi gidi han trong cac dai luong dién ma ciing mé
rong ra cac tin hiéu khong phai dién. Sir dyng Vi Piéu Khién chung ta thu thap
cac dai luong can do d& dang hon, cu thé xir Iy ngay cac dai lugng d6 va dua ra
duoc nhitng két qua nhu mong mudn.

Véi tdm quan trong cua do ludng bang Vi Piéu Khién nén em d3 nhan dé
tai nay 1am do 4n t6t nghiép dé nghién ctru va hiéu biét thém vé Vi Diéu Khién
va cac ung dung hay cta né trong cudc song thudng ngay cua ching ta.

Trong qua trinh lam dd an tot nghiép, do sy han ché vé thoi gian, tai li¢u
va trinh d6 ¢6 han nén khéng tranh khoi co thiéu sét. Em rat mong duoc sy diing
g6p v kién cua thdy cb va cic ban dé do an tot nghiép ctia em duge hoan thién
hon.

Em xin gti 161 cam on chan thanh dén cac thay c6 trong Dién tu dong
cong nghiép, dic biét 1a thdy Nguyén Trong Thing da giup d& em hoan thanh t6t

do an nay.



CHUONG 1.
TONG QUAN VE VI PIEU KHIEN
1.1. TONG QUAN VE HOQ IC8051

C6 4 bd vi diu khién 8 bit chinh. D6 [ 6811 clia Motorola, 8051 ciia
Intel, z8 cua Xilog va Pic 16 ciia Microchip Technology. Mdi mat kiéu loai trén
day déu c6 mdt tap 1énh va thanh ghi riéng duy nhét, néu ching déu khéng
tuong thich 14n nhau. Ciing c6 nhimng bo vi diéu khién 16 bit va 32 bit dugc san
xuat bai cac hing san xudt chip khac nhau. Vi tit ca nhimg bo vi diéu khién
khéc nhau thi tiéu chuan dé lva chon cac bo vi diéu khién 1a:

*) Bap ung dugc nhu cAu tinh toan cta bai toan mot cach hiéu qua vé mit
gia thanh va day du chirc nang c6 thé nhin thiy dugc. Trong khi phén tich cac
nhu cdu ctia mot du an dua trén bd vi diéu khién ching ta phai biét bo vi diéu
khién nao 1a 8 bit, 16 bit hay 32 bit c6 thé dap ung tot nhat nhu ciu cta bai toan
mot cach hiéu qua. Nhung tiéu chuan do 1a:

- Toc d9: tée do 16n nhat ma vi dicu khién hd trg la bao nhiéu.

- Kiéu dong vo: Pong vo kiéu DIP 40 chan hay QFP. Pay 1a yéu cau quan
trong dbi véi yéu cau vé khong gian, kiéu lap rap va tao mau thtr cho san pham
cudi cung.

- Cong suét tiéu thu: Piéu nay dic biét khat khe doi voi cac san pham
dung pin, 4c quy.

- Dung lugng bd nhé Rom va Ram trén chip.

- S6 chan vao ra va bo dinh thoi trén chip.

- Kha niang d& dang nang cdp cho hiéu suit cao hodc giam cong suit tiéu
thu.

- Gia thanh cho mot don vi: Diéu nay quan trong quyét dinh gia thanh san
pham ma mot bo vi diéu khién duoc sir dung.

*) Coppy san cac cong cu phat trién phan mém nhu céc trinh bién dich,

trinh hop ngit va g& réi.



*) Nguon cac bd vi diéu khién c6 san nhiéu va tin cay. Kha ning sin sang
dap tmg vé sb luong trong hién tai twong lai. Hién nay cac bo vi diéu khién 8 bit
ho 8051 14 ¢6 sb luong 16n nhat cac nha cung cép da dang nhu Intel, Atmel,

Philip. ..

1.1.1. B vi diéu khién 8051

Vao nim 1981 hang Intel giéi thiéu mot sé bo vi diéu khién duoc goi 1a
8051. Bo vi diéu khién nay c6 128 byte RAM, 4K byte ROM trén chip, hai bd
dinh thoi, mot cong ndi tiép va 4 cong (déu rong 8 bit) vao ra tat ca dugc dat
trén mot chip. Luc r?iy no duoc coi la mot ‘hé théng trén chip’. 8051 1a mot bo xur
1y 8 bit c6 nghia la CPU chi c6 thé lam viéc voi 8 bit dir 1i€u tai mot thoi diém.
Dit liéu 16n hon 8 bit duoc chia ra thanh cac dit liéu 8 bit dé cho xur 1y. 8051 co
tat ca 4 cong vao ra I/O mdi cong rong 8 bit (hinh v&). Mic du 8051 cb mdt
ROM trén chip cuc dai 1a 64Kbyte, nhung cac nha san xuat lic d6 da xuat
xuong chi voi 4Kbyte Rom trén chip.

8051 da tr& nén phd bién sau khi Intel cho phép cac nha san xuat khac
nhau san xuat va ban bat ky dang bién thé nao cta 8051 ma ho thich véi diéu
kién ho phai dé lai mi twong thich v6i 8051. Piéu nay dan dén sy ra doi nhiéu
phién ban ctia 8051 véi cac toc dd khac nhau va dung luong Rom trén chip khac
nhau. Piéu nay quan trong 1a mic du c6 nhiéu bién thé khac nhau ciia 8051 vé
tbc d6 va dung lugng nhd ROM trén chip nhung tat ca chung déu tuong thich
v6i 8051 ban dau vé cac 1énh. Pidu nay co nghia 1a néu ta viét chuong trinh cho
mdt phién ban nao d6 thi né ciing s& chay voi moi phién ban bat ky khac ma

khong phan biét né tir hang san xuat ndo.



Bang 1.1: C4c dic tinh cua 8051 dau tién.

Dac tinh So lwong
ROM trén chip 4Kbyte
RAM 128 byte
B0 dinh thoi 2
Cac chan vao ra 32
Cong nbi tiép 1
Ngudn ngit 6

Bo vi diéu khién 8051 1a thanh vién dau tién ciia ho 8051, hang Intel ky
hiéu n6 1a MSC51. Bang trén 1a cac dac tinh cua ho 8051.

EXTERNAL
INTERRUPTS
ETC
v v Q
INTERR [ ON - CHIP TIME _ j«— -
UPT < RAM TIME |«— 5
=
J L {X ~
CPU
~_— v =
0SC BUS 41/0 SERIAL
CONTRO PORTS PORT
[ A 1
PP,PP TXD RXD
ADDRESS/D

Hinh 1.1: B4 tri bén trong cua 8051

Mo ta chan cta 8051 nhu Hinh 1.2. Céac thanh vién cta ho 8051 (vi du
8751, 89C51, DS5000) déu c6 céc kiéu dong vo khac nhau, chfmg han nhu hai
hang chan DIP dang vo dep vuong QFP va dang chip khong ¢6 chan d& LLC thi



chung déu c6 40 chan cho cac chic nang khac nhau nhu vao ra 1/0, doc RW,
ghi WR, dia chi, dit liéu va ngat. Can luu ¥ rang mot s6 hang cung cép phién
ban 8051 ¢6 20 chan véi s6 cong vao ra it hon cho cac tmg dung yéu cau thiap
hon. Tuy nhién, vi hau hét cac nha phat trién chinh st dung chip déng vo 40

chan vo1 hai hang chan DIP nén ta chi tdp chung mo ta phién ban nay.

\_/
P1.0— 1 40 = Vce

P11 2 39 = P0.0 (ADO)
P12 3 38 = P0.1 (AD1)
p| = 4 37 £ P0.2 (AD2)
P14 5 —1 P0.3 (AD3)
P15 6 35 = P0.4 (AD4)
Plg— 7 34 = P0.5 (AD5)
PlL7= 8 8051 33 = P0.6 (AD6)
RST— 9 32 = P0.6 (AD6)

ropso o 10 (8031) 5= Ewcep
(TXD)P3.1 — 11 30 = ALE/PROG

(NTO)P3.2 = 12 29 = PSEN
(NT1)P3.3 — 13 28 /= P2.7 (A15)
(TO)P3.4 — 14 27 /= P2.6 (A14)
(T)P3.5 = 15 26 (= P2.5(A13)
WR)P3.6 = 16 05 1 P2.4(A12)
(RD)P3.7 = 17 24 = P2.3 (A11)
XTAL2 — 18 23 = P2.2 (A10)
XTAL1 — 19 22 3 P2.1 (A9)
GND /1 20 21 = P2.0 (AB)

Hinh 1.2: So d6 chan cua 8051,

Tt Hinh 1.2 ta thiy trong 40 chan c6 32 chan dung cho cac cong PO, P1, P2,
P3 v4i mbi céng ¢6 8 chan. Cac chan con lai danh cho ngué)n Vee, dat GND, céc
chan dao dong XTAL1 va XTAL2, khoi dong lai RST cho phép chdt dia chi
ngodi EA, cho ngét cit chuong trinh PSEN . Trong 8 chan nay thi 6 chan Vcc,
GND, XTAL1, XTAL2, RST va EA duoc cac ho 8031 va 8051 su dung. Hay
noi cach khac 1a chung phai dugc ndi dé cho hé théng lam viéc ma khong can
biét bo vi diéu khién thudc ho 8051 hay 8031. Con chan PSEN va chan ALE
dugc st dung trong cac hé¢ théng dua trén 8031.

v' Chén Vce va chan GND twong tmg véi chan sb 40 va chan sb 20 cung cap

ngudn (+5V) va nbi mass.



v" Chan XTALI (chan 19) va XTAL2 (chan 18): 8051 ¢ bd dao dong trén
chip nhung né yéu cau c6 mot xung dong hd ngoai dé chay né. Bo dao
dong thach anh duogc ndi véi XTALL va XTAL2 cung hai tu di¢n co6 gia
tri 30pF. Mot phia tu duoc ndi xudng dat nhu Hinh 1.3.

Can phai luu ¥ rang c6 nhiéu tdc d6 khac nhau cua ho 8051. Toc do
duoc coi nhu 12 tan sd cuc dai ctia bo giao dong duoc ndi t&i chan XTAL.
Ta c6 thé s dung mot ngudn tan sé khac dao dong thach anh chiang han
nhu bd dao dong TTL thi n6 s€ duogc ndi téi chan XTALI1 con chan
XTAL2 d€ hé nhu Hinh 1.4.
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Hinh 1.3: XTAL ndi v6i 8051  Hinh 1.4: XTAL nbi véi dao dong ngoai
v' Chéan RST: Chan s 9 14 chén tai 1ap RESET. N6 1a chan dau vao c6 mirc
tich cuc cao. Khi cdp xung cao tdi chan nay thi bo vi diéu khién sé tai lap

va két thac moi hoat dong. N6 c6 thé coi nhu su tai bat ngu?)n.
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Hinh 1.5: Mach tai bat nguén RESET. Hinh 1.6: Mach ti bat ngudn

vo1 Debounce.



Mudn mach RESET lam viéc c6 hiéu qua thi né phai co tbi thiéu 2
chu ki may. Hay néi cach khac, xung cao phai kéo dai téi thiéu 2 chu ki
may trude khi nd xudng thip.

Chan EA (1 chan IN): Truy cip bd nhé ngoai, chan sé 31 trén vé chip
nhu 8751, 89C51 hoiac DS5000 thi chan EA dugc ndi véi ngudn V.
Truong hop khong c6 ROM trén chip nhu 8031 va 8051 thi ma chuong
trinh dugc luu cat & bo nhé ngoai, khi d6 chan EA duoc ndi dat. Nhu

vay chan nay khong bao gio dugc dé ho.

chan PSEN 1a chan c6 chiic nang cho phép luu chuong trinh. O hé
thong 8031, khi chuong trinh cat & bd nhd ROM ngoai thi chan nay dugc
ndi t6i chan OE ctia ROM.

ALE cho phép chét dia chi 1a chan c6 mirc tich cuc cao. Khi ndi 8031 t6i
bd nhd ngoai thi céng 0 ciing duge cdp dia chi va dir liéu. Hay noi cach
khac, 8031 don dija chi va dir liéu qua cong 0 dé tiét kiém s6 chan. Chan
ALE duoc str dung dé phan kénh dia chi va dit liéu bang cach nbi téi chan
G cua cua chip 73LS373.

Nhom chan céng vao ra I/0O: bén céng PO, P1, P2, P3 déu c6 8 chan va tao
thanh cong 8 bit. Tat ca cac cong khi RESET déu duoc ciu hinh lam cong
ra. Dé 1am dau vao thi can dugc 1ap trinh.

Céc cong binh thudng 1a cong ra. Cong PO ¢ thé vira lam dau ra,
vira 1am dau vao cong PO tir chan 32 dén 39 phai duoc ndi véi dién tro
kéo 10K bén ngoai. Cong P1 ciing c6 8 chan, tir chan 1 dén chan 8, va c6
thé sir dung lam dau vao hodc ra. Khac véi cong PO, cong P1 khong can
dén dién tro kéo bén ngoai vi nd di co dién tro kéo bén trong. Cong P2
cling c6 8 chan tir chan 21dén 28, va c6 thé sir dung lam dau vao hodc ra.
Ciing giéng nhu cong P1, cong P2 khong can dién tré kéo vi bén trong da
c6 cac dién tré kéo. Cong P3 c6 8 chan tir chan 10 dén chan 17. Cong nay
c6 thé str dung 1am dau vao hodc ra. Ciing nhu chan Plva P2, cong P3

cling khong can dién trd kéo.



Bang 1.2: Chuc ning cac chan cong P3.

Bit cong P3 Chirc nang Chin sb
P3.0 Nhan dit liéu (RXD) 10
P3.1 Phat dit liéu (TXD) 11
P3.2 Ngat 0(INTO) 12
P3.3 Ngit 1(INT1) 13
P3.4 B dinh thoi 0 (TO) 14
P3.5 Bo dinh thoi 1(T1) 15
P3.6 Ghi (WR) 16
P3.7 Poc (RD) 17

C6 hai b6 vi diéu khién thanh vién khac ctua ho 8051 1a 8052 va 8031.

1.1.2. B vi diéu khién 8052

B0 vi diéu khién 8052 1a thanh vién khac cua ho 8051, 8052 c6 tit ca cac
dic tinh chuan ctia 8051 ngoai ra no c6 thém 128 byte RAM va mét bd dinh thoi
nira. Hay noi céach khéc 1a 8052 ¢6 256 byte RAM va 3 b dinh thoi, no cling co6
8K byte ROM trén chip thay vi 4K byte nhu 8051.

Bang 1.3: So sanh cac dac tinh cua cac thanh vién ho 8051.

DPic tinh 8051 8052 8031
ROM trén chip 4K byte 8K byte OK
RAM 128 byte 256 byte 128 byte
Bo dinh thoi 2 3 2
Chéanvao - ra 32 32 32
Cong ndi tiép 1 1 1
Ngudn ngit 6 8 6




Qua bang trén ta thay thi 8051 1a tip con cua 8052, nén moi chuong trinh
viét cho 8051 déu chay dugc trén 8052 nhung diéu nguoc lai 1a khong dung.

1.1.3. B§ vi diéu khién 8031

Mot thanh vién khac ctia 8051 1a chip 8031. Chip nay khong c6 ROM trén
chip nén dé sir dung chip nay ta phai b sung ROM ngoai cho n6, ROM ngoai
phai chira chuong trinh ma 8031 s€ nap va thuc hién. So vdi 8051 ma chuong
trinh dugc chira trong ROM trén chip bi gid1 han boi 4K byte, con ROM ngoai
chtra chuong trinh duoc gan vao 8031 thi ¢6 thé 1on dén 64K byte. Khi bo xung
cong, nhu vy chi con lai hai cong dé thao tac. Dé giai quyét van dé nay ta cod
thé bo xung cong vao ra cho 8031 bang cach phdi ghép 8031 véi bd nhé va cong
vao ra chang han véi chip 8255. Ngoai ra con c6 cac phién ban khac nhau vé tbc

d6 ctia 8031 tir cac hang san xuat khac nhau.

Bang 1.4: Cac phién ban cua 8051 tir Atmel.
S6 linhkien ROM RAM Chanl/O Timer Ngat Vcc Doéng vo

AT89C51 4K 128 32 2 6 5V 40
AT8ILVS51 4K 128 32 2 6 3V 40
AT89C1051 1K 64 15 1 3 3V 20
AT89C2051 2K 128 15 2 6 3V 20
AT89C52 8K 128 32 3 8 5V 40
AT8ILVS2 8K 128 32 3 8 3V 40




1.2. CAC HE VI PIEU KHIEN TIEN TIEN
1.2.1. Atmel AVR

Hinh 1.7: Atmel AVR ATmega8 PDIP

AVR 1a mot kién trdc Harvard stra ddi 8-bit RISC don chip vi diéu khién
(uC) da duoc phat trién boi Atmel vao nim 1996. Cac AVR 1a mot trong nhiing
ho vi diéu khién dau tién sir dung on-chip bo nhé flash dé luu trit chwong trinh,
trai véi One-Time Programmable ROM, EPROM hoiac EEPROM dugc stir dung
béi vi diéu khién khac vao lac do.
1.2.1.1. Lich sir hg AVR

Nguoi ta tin vao kién traic AVR co ban di dugc hinh thanh béi hai sinh
vién tai Vién Cong nghé Na Uy (thur n) Alf-Egil Bogen va Vegard Wollan.

Cac AVR MCU ban gdc da dugc phat trién tai mot ngdi nha ASIC thuoc
dia phuong ¢ Trondheim, Na Uy, noi ma hai thanh vién sang lap caa Atmel Na
Uy da 1am viéc nhu sinh vién. N6 duoc biét dén nhu mot pRISC (Micro RISC).
Khi céng nghé da dugc ban cho Atmel, kién tric noi bo da duoc phét trién thém
bai Alf va Vegard tai Atmel Na Uy, mot cong ty con caa Atmel thanh lap boi
hai kién trac su. Atmel AVR ndéi rang cac tén khong phai 1a mot tir viét tat va
khdng phai 1a bat ct diéu gi dac biét. Nhimg ngudi sang tao AVR khdng c6 cau
tra 101 dit khoét vé thuat ngir viét tit "AVR".
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Luu y rang viéc sir dung "AVR" trong bai viét nay thuong dé cap dén 8-
bit RISC dong vi diéu khién Atmel AVR.

Trong s6 nhiig thanh vién dau tién cia dong AVR 1a AT90S8515, dong
Vo trong goi 40-pin DIP ¢6 chan ra gidng nhu mot vi diéu khién 8051, bao gém
dia chi BUS multiplexed bén ngoai va dit liéu. Tin hiéu RESET di d6i nguoc,
8051 RESET muc cao, AVR RESET mic thip), nhung khac véi d6, chan ra 14
gidng hétnhau.
1.2.1.2. Tong quan vé thiét bi

AVR la mot kién tric may Modified Harvard voi chuong trinh va di ligu
duoc luu trir trong cac hé théng bo nhé vat Iy riéng biét xuat hién trong khong
gian dia chi khac nhau, nhung c¢6 kha ning doc ghi dit liéu tir bo nhé bang cach
st dung Iénh dac biét.
Co ban vé ho AVR thuong chi thanh bén nhém rong.
» TinyAVR - chudi Attiny

_ 0,5-8 kBbo nh¢ chuong trinh

_ bong vo 6-32-chén

_Tap ngoai vi hitu han
« MegaAVR - chudi Atmega

_4-256 Kb b6 nhé chuong trinh

_ DPoéng vo 28-100-chan

_ Tap 1énh mo rong (Lénh nhan va Iénh cho quan ly bo nhé 16n hon).

_ M6 rong hon vé thiét bi ngoai Vi
« XMEGA - chudi Atxmega

_16-384 kB bo nhé chuong trinh.

_ Dong vo 44-64-100-chan (A4, A3, Al)

_ M0 rong céac tinh nang hiéu suat, chang han nhu DMA, "Su kién hé
théng", va hd trg mat ma.

__Thiét bj ngoai vi dugc mé rong véi DACs
« Ung dung cu thé AVR
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_ megaAVRs Véi cac tinh niang dic biét khdng tim thay trén céc thanh
vién khac cua gia dinh AVR, chang han nhu bo diéu khién LCD, USB, diéu
khién, nang cao PWM, CAN V.v..

_ Atmel At94k FPSLIC (Field Programmable System Level Circuit), mot
161 trén AVR vai mot FPGA. FPSLIC sir dung SRAM cho ma chuong trinh
AVR, khong giéng nhu tit ca cac AVRs khac. Mot phan do su khac biét toc do
tuong dbi gitta SRAM
1.2.1.3. Kién truc thiét bi

Flash, EEPROM, va SRAM tét ca duoc tich hop vao mét chip duy nhat,
loai bo su can thiét caa bé nhé ngoai trong hau hét cac ting dung. Mot sé thiét bi
c6 BUS mé rong song song dé cho phép thém dit liéu bo sung (hoac ma) bo nhé,
hoic b nhg anh xa thiét bi. Tat ca cac thiét bi co giao tiép ndi tiép, ma co thé
duoc st dung dé két ndéi EEPROM s néi tiép chip flash.
1.2.1.4. Program Memory (Flash)

M4 lénh chuong trinh duoc luu trir trong bo nhd Flash chéng x6a (non-
volatile Flash). Mac du ho 1a 8-bit MCUs, mdi lénh mat 1 hoic 2 tir 16-bit. Kich
c& ctia bo nhé chuong trinh thuong duoc chi dinh trong viéce dat tén cua thiét bi
chinh (vi dy, dong ATmega64x c6 64 kB cua Flash, tuy nhién ATmega32x chi
co 32kB).
1.2.1.5. EEPROM

Hau nhu tit ca cac vi diéu khién AVR déu c6 Electrically Erasable
Programmable Read Only Memory (EEPROM) dé luu “nira vinh vién” dir liéu
trir. Ciing gidng nhu bo nhé Flash, EEPROM c6 thé duy tri noi dung caa né khi
duoc g& bo. Trong hau hét cac bién thé cua kién tric AVR, bo nhé EEPROM
noi bo nay khong phai la &nh xa vao khong gian dia chi bo nhd cia MCU. NO
chi ¢6 thé duoc truy cap ciing mot cach nhu 1a thiét bi ngoai vi bén ngoai, thanh
ghi st dung con tro dic biét va doc / ghi huéng dan ma lam cho truy cap
EEPROM cham hon nhiéu so véi RAM néi bd khac. Tuy nhién, mot sé thiét bi
trong dong SecureAVR (AT90SC) st dung mot ban d6 EEPROM dic biét dén

cac dir liéu hodc bo nhé chuong trinh tuy thudc vao cau hinh. Dong XMEGA
12



cling cho phép EEPROM anh xa vao khong gian dia chi dir liéu. Ké tir khi s6
luong cac lan ghi EEPROM khéng phai 1a khong gisi han — Atmel chi duoc
100.000 chu ky ghi.
1.2.1.6. Chwong trinh thuc thi

Atmel's AVRs c6 hai giai doan, thiét ké kiéu duong dng (pipeline) duy
nhat. Diéu ndy c6 nghia 1a chi 1énh ké tiép 1a duoc lay khi 1énh nay dang thuc
hién. Hau hét cac 1énh chi mat mot hosc hai chu ky dong ho, 1am cho AVRs
tuong d6i nhanh trong so vi diéu khién 8-bit. Ho AVR cuia bo vi xir 1y duoc thiét
ké vé6i sy thuc hién hiéu qua caa ma C.
1.2.1.7. Tap lénh

Tap lénh AVR hon la tryc giao voi hau hét cac vi diéu khién tm-bit, dac
biét la
8051 va vi diéu khién PIC v6i AVR ma ngay nay dang canh tranh. Tuy nhién,
no khong phai 1a hoan toan binh thuong:

 Con tro ghi X, Y, va Z c0 kha nang danh dia chi khac véi nhau.

« Vi tri thanh ghi RO dén R15 c6 kha ning danh dia chi khac hon vj tri
thanh ghi R16 dén R31.

* I/ O port 0-31 c06 kha nang danh dia chi khac so vai | / O ports 32-63.

« CLR anh hudng dén cac co, trong khi SER khdng, ngay ca khi ching
duoc Iénh bd sung. CLR xda tat ca c4c bit vé khong va SER dat ching 1én mét.

* Truy cap dir liéu chi doc dugc Iuu trong bo nhé chuong trinh (flash) yéu
cAu lénh dic bigt LPM.

Ngoai ra, mot sé chip-su khac biét cu thé anh hudng dén céc thé hé ma.
M4 con tro (bao gom ca cac dia chi trg lai stack) 13 hai byte trén chip 1én dén
128 KBytes bo nh¢ flash, nhung ba byte trén chip 16n hon, khong phai tat ca cac
chip c6 s nhan phan ctng; chip voi hon 8 Kbytes flash ¢c6 nhanh va goi lénh
véi khoang rong hon...

Lap trinh cho nd bang céach sir dung l4p trinh C (hoic tham chi Ada) trinh
bién dich kha don gian. GCC da bao gobm hd tro AVR tir kha 1au, va hd tro duoc

str dung luu rong réi. Trong thuc té, Atmel ga gAm dau vao tir cAc nha phat trién
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chinh cua trinh bién dich cho vi diéu khién nho, dé tich hop tinh ning cho céc
tap 1énh hiru dung nhat trong mot trinh bién dich cho cac ngdn ngit cp cao.
1.2.1.8. Téc dp MCU
Dong AVR binh thudng cé thé hd tro toe d6 dong hd 0-20 MHz, véi mot
sb thiét bi dat 32 MHz. HJ tro hoat dong thap hon thudng doi hoi mot toe do
giam. T4t ca gan day (Tiny va Mega, nhung khong phai 90S) AVRs tich hop
oscillator-chip, loai bd sy can thiét cia dong hd bén ngoai hoic mach dao dong.
Mot s6 AVRs ciing c6 mdt prescaler dong hd hé thong, cé thé chia xuéng dong
hd cua hé thong 1én dén 1024. Prescaler nay c6 thé duoc cau hinh lai bang phan
mém trong thoi gian chay, cho phép tdi vu hoa téc d6 ddng hd. Vi tat ca cac hoat
dong (trir literals) trén thanh ghi RO - R31 1a don chu ky, cac AVR c6 thé dat
duoc 1én dén IMIPS mdi MHz. Tai va luu trit vao / ra bd nhg mét 2 chu Ky,
phan nhanh phai mat 3 chu ky.
1.2.1.9. Nhirng dac tinh
AVRSs hién cung cap mot loat cac tinh ning:
« May da chuc ning, Bi-directional General Purpose | / O port véi cau
hinh, built-in pull-up resistors
« Nhiéu noi Oscillators, bao géom ca RC oscillator ma khéng cé bo phan
bén ngoai
« Noi, lénh Self-Programmable Flash Memory 1én dén 256 KB (384 KB
trén XMega)
o In-System Programmable sir dung néi tiép / song song ha thé doc
quyén hoac cac giao dién JTAG
0 Tuy chon khéi d@ong véi bao vé Lock Bits doc lap.
« On-chip g& 16i (OCD) hd tro thong qua JTAG hoic debugWIRE trén
hau hétcéc thiét bi.
0 tin hiéu JTAG (TMS, TDI, TDO, va TCK) la multiplexed ngay
GPIOs. Nhitng Pin c6 thé dugc ciu hinh véi chirc ning nhu JTAGhoic
GPIO tuy thudc vao thiét 1ap cua mot vai cau chi (FUSES), c6 thé dugc
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lap trinh thdng qua ISP hoac HVSP. Theo mac dinh, AVRs véi JTAG di
kém vai giao dién JTAG bat.

0 debugWIRE sir dung chan /RESET nhu mot kénh giao tiép hai
huéng dé truy cap vao mach debug-chip. D6 1a hién nay trén cac thiét bi
véi s6 lugng chan it, vi né chi can mot chan.

« Internal Data EEPROM 1én dén 4 kB
« Internal SRAM 1én dén 8 kB (32 kB trén XMega)

« Ngoai 64KB dit liéu trén cac mo hinh khéng gian nhat dinh, bao gom ca

Mega8515 va Megal62.

o Trong mot s6 thanh vién caa loat XMEGA, dir liéu khéng gian
bén ngoai da duoc ting cudng dé hd tro ca hai SRAM va SDRAM. PBong
thoi, cac dir liéu dia chi, cac ché do da duoc md rong cho phép 1én dén
16MB bo nhé cua dir lidu duoc dé cap truc tiép.

o AVR thuong khong hd tro thuc thi ma tir bo nhé bén ngoai. Mot
s6 ASSP bang céach sir dung md AVR 1am bd nhé hd tro chuwong trinh bén
ngoai.

« 8-Bit va 16-Bit Timers

o PWM dau ra (thoi gian chét may phat dién trén mot so thiét bi)

0 Vao capture
* So sanh Analog

0 10 hoic 12-Bit A / D Converters, vi multiplex 1én dén 16 kénh

0 12-bit D / A Converters
« Mot loat cé4c giao tiép ndi tiép, bao gom ca

o I2C tuong thich Two-Wire Interface (TWI)

o Thiét bi ngoai vi Synchronous / Asynchronous Serial (UART /

USART) (duoc st dung véi RS-232, RS-485, va nhiéu hon nita)

o Thiét bi giao dién Serial Bus (SPI)
o Universal Serial Interface (USI) cho 2 hoic 3 day truyén théng
ddng bo nbi tiép.

* Brownout Detection
15



» Watchdog Timer (WDT)
« Nhiéu ché d6 tiét kiém dién (Power-Saving Sleep)
« Piéu khién anh sang va diéu khién dong co (cu thé 1a PWM ) diéu khién
mo hinh
« H6 tro CAN Controller
« H6 tro USB Controller
0 USB — Full speed (12 Mbit / s) diéu khién phan ciang & Hub Vi
AVR nhung.
o Ciing sin sang ty do véi tbe do thap (1,5 Mbit / s) (HID)
bitbanging EMULATIONS phan mém
« Ho tro Ethernet Controller
« H6 tro LCD Controller
« Hoat dong & muc dién ap thap, c6 thé xuong dén 1.8v (dén 0.7v véi loai
hd tro chuyén doi DC-DC)
« Thiét bi picoPower
« Bo diéu khién DMA va truyén thong "Su kién hé théng" ngoai vi.
« M3 hoéa va giai ma nhanh, hé trg cho AES va DES

1.2.2. Vi diéu khién PIC

16C5x SERIES BLOCK DIAGRAM

> "
- D 2 DIRECT
= . RE:
! RADDRES

Hinh 1.8: PIC 1655A Hinh 1.9: Céc dong PIC khac

PIC Ia mét ho vi diéu khién RISC dugc san xuat boi cong ty Microchip
Technology. Dong PIC dau tién 1a PIC1650 duoc phat trién boi

Microelectronics Division thuoc General Instrument. PIC bat ngudn l1a chir viét
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tat caa "Programmable Intelligent Computer" (May tinh kha trinh théng minh) 1a
mot san pham cua hang General Instruments dit cho dong san pham dau tién cua
ho 1a PIC1650. Luc nay, PIC1650 duoc dung dé giao tiép véi cac thiét bi ngoai
vi cho may chu 16bit CP1600, vi vay, nguoi ta cling goi PIC voi céi tén
"Peripheral Interface Controller" (Bo diéu khién giao tiép ngoai vi). CP1600 la
moét CPU tét, nhung lai kém vé céc hoat dong xuit nhap, va vi vay PIC 8-bit
dugc phat trién vao khoang nam 1975 dé hd trg hoat dong xuat nhap cho
CP1600. PIC st dung microcode don gian dat trong ROM, va mac du, cum ftur
RISC chua duoc sir dung thoi bay gio, nhung PIC thuc su 1a mot vi diéu khién
véi kién tric RISC, chay mot 1énh mot chu ky may (4 chu ky caa bo dao dong).

Nam 1985 General Instruments ban b phan vi dién tr cta ho, va chu so
hitu méi huy boé hau hét cac du an - ldc d6 da qua 18i thoi. Tuy nhién PIC duoc
b6 sung EEPROM dé tao thanh 1 bo diéu khién vao ra kha trinh. Ngay nay rat
nhiéu dong PIC duoc xuat xudng voi hang loat cac module ngoai vi tich hop san
(nhu USART, PWM, ADC...), véi bo nhd chuong trinh tir 512 Word dén 32K
Word.
1.2.2.1. Lap trinh cho PIC

PIC sir dung tap Iénh RISC, vai dong PIC low-end (d6 dai ma Iénh 12 bit,
vi du: PIC12Cxxx) va mid-range (d6 dai ma Iénh 14 bit, vi du: PIC16Fxxxx),
tap l1énh bao gém khoang 35 Iénh, va 70 Iénh di véi cac dong PIC high-end (d6
dai ma lIénh 16 bit, vi du: PIC18Fxxxx). Tap lénh bao gém céc Iénh tinh toan
trén céc thanh ghi, véi cac hang sb, hoac cac vi tri bo nhé, cling nhu ¢6 cac 1énh
diéu kién, 1énh nhay/goi ham, va cac lénh dé quay tro vé, nd ciing co céac tinh
nang phan cang khac nhu ngat hoic sleep (ché do hoat dong tiét kién dién).
Microchip cung cap mdi truong lap trinh MPLAB, né bao géom phan mém mé
phong va trinh dich ASM. Mot sé cong ty khac xay dung cac trinh dich C,
Basic, Pascal cho PIC. Microchip cling ban trinh dich "C18" (cho dong PIC
high-end) va "C30" (cho dsPIC30Fxxx). Ho ciing cung cip cac ban "student
edition/demo” danh cho sinh vién hoac nguoi dung thi, nhitng version nay

khong c6 chirc ning tdi wu hod code va co thoi han sir dung giéi han. Nhiing
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trinh dich ma nguén ma cho C, Pascal, JAL, va Forth, cling duoc cung cap boi
PicForth. GPUTILS 1a mét kho ma ngudn mé céc cong cu, duoc cung cap theo
cong udc vé ban quyén cia GNU General Public License. GPUTILS bao gom
cac trinh dich, trinh lién két, chay trén nén Linux, Mac OS X, OS/2 va Microsoft
Windows. GPSIM ciing 1a mét trinh md phong danh cho vi diéu khién PIC thiét
ké wng véi tieng module phan cting, cho phép gia lap cac thiét bi dic biét duoc
két ndi véi PIC, vi du nhu LCD, LED...
1.2.2.2. Mt vai dic tinh

Hién nay c6 kha nhiéu dong PIC va c6 rat nhiéu khac biét vé phan cing,
nhung chiing ta c6 thé diém qua mot vai nét nhu sau:

« 8/16 bit CPU, xay dung theo kién tric Harvard c6 sira doi

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

« Cac cong Xuat/Nhap (1/0 ports) (mic logic thuong tir OV dén 5.5V, tng
véi logic 0 va logic 1)

* 8/16 Bit Timer

» Cong nghé Nanowatt

« Céac chuin Giao Tiép Ngoai Vi Néi Tiép Pong bo/Khong dong bo
USART, AUSART, EUSARTs

« Bo chuyén doi ADC Analog-to-digital converters, 10/12 bit

» B6 so sanh dién ap (Voltage Comparators)

» Cac module Capture/Compare/PWM

*LCD

« MSSP Peripheral dung cho cac giao tiép 12C, SPI, va I2S

« B4 nhé noi EEPROM - ¢6 thé ghi/xoé Ién t&i 1 triéu 1an

« Module Piéu khién dong co, doc encoder

« HO tro giao tiép USB

« Hd trg diéu khién Ethernet

« Ho tro giao tiép CAN

« HO tro giao tiép LIN

« Ho tro giao tiép IrDA
18



« Mot sb dong c6 tich hop bd RF (PIC16F639, va rfPIC)
« KEELOQ M3 hoa va giai ma
« DSP nhimng tinh ning xt ly tin hiéu sb (dsPIC)
1.2.2.3. Ho vi diéu khién PIC 8/16-bit dong
Vi diéu khién 8-bit
« PIC10, PIC12, PIC14, PIC16, PIC17, PIC18
Vi diéu khién 16-bit:
« PIC24
Bo diéu khién xir Iy tin hiéu sé 16-bit (dsPIC):
« dsPIC30
« dsPIC33F
Bo diéu khién xi 1y tin hiéu sé 32-bit (PIC32):
* PIC32
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CHUONG 2.
NGON NGU LAP TRINH C CHO VI PIEU KHIEN

Trong 1ap trinh vi xr Iy ngdn nglr thuong dung la ngdén nglr 1ap trinh
ASM va ngdn nglt C . Ngon ngir 1ap trinh ASM hay 13p trinh hop ngtt 1a ngon
ngit l4p trinh truc tiép cho vi diéu khién (1ap trinh truc tiép) con ngdn ngit C hay
cOn goi 1a 14p trinh huéng ddi twong nd gan véi ngdn ngit con ngudi hon . Pidu
nay c6 nghia 13 v6i ASM ngudi 1ap trinh ra 1énh truc tiép thong qua ngdn ngir
cdu 1énh co tinh rang budc con ngdn ngit C st dung cac ciu tric didu kién va
vong lap theo y mudn .N6i vé ngdn ngit C thi vu diém ciia ngoén ngit C 1a nd dé

hiéu nhung céu trac lai dai va phuc tap so voi ngdn ngir ASM .

Tim hiéu lap trinh C cho 8051.
2.1. GIOI THIEU
C 1a mot ngdn ngit kha manh va co rat nhiéu ngudi dung. Nhung véi vi xir
Iy ta chi can biét mot vai van dé co ban sau :
+ Céc kiéu todn tir ctia C .
+ Céc kiéu dit liéu (int , float , double , char , unsigned char, ...)
+ Céc ham trong C
+Cau tric co ban cia mot chuong trinh.

+ CAu trac diéu khién hay céc tap 1énh.

2.2. KIEN THUC CO BAN VE C
2.2.1. Céc kiéu toan tir clia C
Toan tir gan (=)

Céc toan tir sé hoc (+,—,*,/,%)
+ cong

- trur

* nhéan

/ chia
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% lay phan du (trong phép chia)

Céc toan tir gan phuc hop : (+=, -=, *=, /=, %=, >>=, <a -=5; tuong duong vdi
a=a->5;

a /=b; twong duong véi a=a/b;

a*=2 ; tuong duong vdi a = a*2

Tang va giam (++,—)

a++; a+=1; a=a+1;

a—; a+=1a=a-1

Tién t6 hay hau t6 (++a ; at+)

B=3;

B=3;A=++B;

IIAlad4,Bla4

Hay :B=3;

A=B++;

IIAla3,Bla4
Cactoantt quan h¢ (==, !=,<,>,=)
== Bﬁng

I= Khéc

> Lén hon

< Nhé hon > = Lén hon hozc bang

< =Nho hon hoic bang

Céc toan tur logic (!, &&, || )

I'NOT

&& AND

| OR

Céc toan tir thao tac bit (&, |, *, ~, <)
& AND Logical AND

| OR Logical OR

N XOR Logical exclusive OR
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~NOT bao nguoc bit

<< SHL Dich bit sang trai >> SHR Dich bit sang phai

*Thtr tu vu tién

10[1->.2

++ — tang/giam

~ bao nguogc bit

I'NOT

& * Toan tir con trod

+ — Duong hodc am

3 * /% Toan tt s6 hoc

4 + — Toan tir s6 hoc

5 <<>> Dijch bit

6 <>= Toan tor quan h¢
== |=Todn tr quan hé

8 & | Toan tur thao tac bit

9 && || Toan tur logic

10 2: Toan tir diéu kién

1l =+=-=*=/=%=

>>= < 12, D4u phay

2.2.2. Cac kiéu bién dir liéu

Char : 1byte (-128 ; 127)

Unsigned char : 1byte ( 0; 255)

Enum : 2byte (-32,768 ; 32,768 )

Short : 2byte (-32,768 ; 32,768 )

Unsigned short : 2byte (0 ; 65,535)

Int : 2byte (-32,768 ; +32,767)

Unsigned int : 2byte (0 ; 65,535)

Long : 4byte (- 2,147,483,648 ; +2,147,483,647 )

Unsigned long : 4byte (0 ; 4,294,697,295 )
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Khai béo bién:

Céu tric :

Kiéu bién Tén bién

VD :

unsigned char X;

Ta ciing c6 thé gan ludn gid tri ban dau cho bién. Nghia 14 thay vi:

unsigned char X;

x=0;

ta viét 1a : unsigned char x=0;

Hoic ta cling ¢6 thé khai bao nhiéu bién mot lic:

unsigned char Xx,y,z;

Ngoai ra dung cho vi diéu khién trinh bién dich chuyén dung con hd tro cac bién
Sau

Dang bién S6 Bit S6 Byte Mién gia tri

Bit100;1

shit100;1

sfr 8 1 0 dén 255

sfl16 16 & ; ;nbsp;2;;; ;0 dén 65,535

Trong d6 bit c6 thé dung nhu cac bién trong C nhung céc bién con lai thi lién
quan dén cac thanh ghi hozc dia chi cong cua 8051( c6 nghia 14 khi khai bao
bién kiéu bit thi khong can dinh dia chi trong RAM cac bién khéac phai din rd dia
chi trong RAM vi n6 1a cac dang bién dic biét goi 1a special function registers
(SFR)

VD: bit kiemtra;

sfr P1_0=0x90

Céc SFR dugc khai bao trong thu vién

at89x51.h va at89x52.h
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2.2.3. Cac hamtrong C

Co hai loai ham trong C :

+Ham tra lai gia tri:

Kiéu gi4 tri ham tra lai Tén ham(Bién truyén vao ham)
{

// Céc cau lénh xu ly

by

VD,

unsigned char cong(unsigned char x, unsigned char y)
+ Ham khong tra lai gia tri

void Tén ham( Bién truyén vao ham)

{

// cac cau lénh x1r 1y

¥

VD:

void cong(unsigned char x,unsigned char y)

{

//cac cau lénh

b

(*) Ham c6 thé c6 bién truyén vao hodc khong
+ Ham khong co bién truyén vao

unsigned char Tén ham(void)

{

//cau 1énh

by

+ Ham c6 bién truyén vao

void Tén ham(unsigned char x)

{

//cac cau lénh

}
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(**) S6 bién truyén vao 1a tiy y mién sao 1a ¢ bo nhd , cac bién ngin cach nhau
bang dau «,”.

VD: void Tén ham(unsigned char x,unsigned char y,unsigned char z)
(***) Ngoai ra trong Keil C con co mdt loai ham 1a ham ngat:

Céu tric:

void Tén ham(void) interrupt ngudn ngit using bang thanh ghi

{

by

Ham ngit khong duoc phép tra lai gia tri hay truyén tham bién vao ham
Tén ham : tuy chon

Interrupt : tir khoa chi ham ngat

Ngudn ngit : tir 0 dén 5 theo bang vecter ngat

Ngit do Co Dia chi vector Nguon ngat

Reset hé thong RST 0000H -

Ngit ngoai 0 IE0 0003H 0

Timer 0 TFO 000BH 1

Ngit ngoai 1 IE1 001 3H 2

Timer 1 TF1 001BH 3

Port ndi tiép RI hoic TI 0023H 4

Timer 2 TF2 hoac EXF2 002BH 5

Bing thanh ghi trén RAM chon tir 0 dén 3.

2.2.4. Cac cau lénh co ban ciaa C

+ Cau tric dieu kién: if, else

Céu trac if : if (diéu kién) 1énh ( dua ra diéu kién va tuyén bd thuc hién)

VD : if (x10)

tang gi4 tri cta x cho dén khi x > 10

Chtrc ning ctia nd 14 hoan toan gidng vong lip while chi trir c6 mot diéu 1a didu

kién diéu khién vong lip duoc tinh toan sau khi 1énh duogc thuc hién, vi vay 1énh
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s& duoc thuc hién it nhat mot 1an ngay ca khi diéu kién khong bao gid dugc thoa
mén Nhu vi du trén ké ca x >10 thi n6 van ting gia tri 1 1an trudce khi thoat

- Vong lap for:

CAu trac : for (khoi tao;diéu kién;ting gid tri) 1énh

va chirc ning chinh ctia n6 1a 13p lai 1énh ching nao diéu kién con mang gia tri
ding, nhu

trong vong ldp while. Nhung thém vao d6, for cung cip chd danh cho 1énh khai
tao va lénh tang. Vi vay vong lap nay dugc thiét ké dic biét lap lai mot hanh
dong voi mot s 1an xac dinh.

Céch thuc hoat dong ctiia n6 nhu sau:

1) Khoi tao dugc thyuc hién. N6i chung n6 dat mot gia khi ban dau cho bién diéu
khién. Lénh nay dugc thuc hién chi mot 1an.

2) Biéu kién duoc kiém tra, néu né la dung vong lap tiép tuc con néu khong
vong lip két thiic va 1énh dugc bo qua.

3) Lénh duoc thuc hién. N6 co thé 1a mot 1énh don hodc 1a mét khdi 1énh duoc
bao trong mdt cdp ngodc nhon.

4) Cubi cung, thuc hién dé ting bién diéu khién va vong 1ap quay trd lai budc
kiém tra diu kién.

Phan khoi tao va 1énh ting khong bat budc phai c¢6. Chung cb thé dugce bo qua
nhung van phai c6 diu cham phay ngin cach giita cac phan. Vi vay, chung ta c6
thé viét for (;n Bang cach sir dung dau phay, chiing ta c6 thé dung nhiéu lénh
trong bat ki trudng nao trong vong for, nhu 13 trong phan khdi tao. Vi du ching
ta co thé khoi tao mot luc nhiéu bién trong vong lip:

for (n=0, i=100 ; nl=i ; n++, i-)

{

// cac cau lénh;

b

VD: Tao ham delayms dung vong lap for

void delay (unsigned int ms) // ham tao thoi gian tre ms

{
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unsigned int i ; // hodc ta co thé khai bao int i j;

unsigned char j ;

for (i=0;i {

for (j=0;j0; n-) {

cout <<n <<,

if (n==3)

{

cout << “dung dem”; break; //dem den 3 thi dung; } } return 0; } Lénh continue.
Lénh continue lam cho chuong trinh bé qua phan con lai caa vong 1ap va nhay
sang 1an 1ap tiép theo. Vi du chung ta s& bo qua sd 5 trong phan dém nguoc:
#include int main () { for (int n=10; n>0; n-) {

if (n==5) continue;

cout <<n <<

¥

cout << “FIRE!”;

return O;

b

Ham exit.

Muc dich cta exit 1a két thic chuong trinh va tra vé mot ma xéac dinh. Dang thtc
cuia no nhu sau

void exit (int exit code);

exit code dugc dung bdi mot s6 hé diéu hanh hodc c6 thé duoc dung bdi cac
chuong trinh goi.

Theo quy wdc, mi tra vé 0 c6 nghia la chuong trinh két thiic binh thuong con
cac gia tri khac 0 c¢6 nghia 1 c6 13i. cac 1énh trén cha yéu chi dung 1énh break dé
thoat khoi vong lap . Cac 1énh khac thuong rét it duoc sir dung

Céu tric lya chon: switch

Cu phap cua Iénh switch hoi dac biét mot chat. Muc dich ctia no 1a kiém tra mot
vai gia tri hing cho mot biéu thirc, twong tu v6i nhiing gi chung ta lam & dau bai

nay khi lién két mot vai 1énh if va else if v6i nhau. Dang thtrc cua né nhu sau:
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switch (expression)

{

case constantl:

block of instructions 1
break;

case constant2:

block of instructions 2
break;

default:

default block of instructions

¥

N6 hoat dong theo cach sau: switch tinh biéu thtrc va kiém tra xem nd ¢ bﬁlng
constant] hay khong, néu dtng thi né thuc hién block of instructions 1 cho dén
khi tim théy tur khoa break, sau d6 nhay dén ph?m cudi cua ciu trac lya chon
switch. Con néu khong, switch s& kiém tra xem biéu thirc c6 bang constant2 hay
khéng. Néu dung no sé& thuc hién block of instructions 2 cho dén khi tim thay tir
khoa break. Cudi cting, néu gia trj biéu thirc khong bang bat ky hang nao duoc
chi dinh & trén (ban ¢ thé chi dinh bao nhiéu cau 1énh case tuy thich), chuong
trinh s& thyc hién cac 1énh trong phan default: Néu no ton tai vi phan nay khong

bét budc phai co.

2.2.5. Céu tric co ban ciia ciia mdt chwong trinh C cho 8051
+ Phan dau tién 1a liét ké cac header file

Céc ban dung bang tir khoa

#include “Tén cac header”

Hoac :

#incude
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Khi viét theo cach thir nhat thi trinh bién dich s& tim kiém file .h hodc .c nay
trong thu muc hi¢n tai chtra dy &4n cta ban, néu khong c6 thi s€ tim kiém trong
thu muc Inc trong thu muc cai dat KeilC. Viét theo cach tht hai thi trinh bién
dich s& tim ludn trong thu muc /INC ludn. Dé ¢o thé sir dung dung cac file .h
cho cac vi diéu khién mé thu muc /inc trong thu muc nay c6 cac thu muc con
nhu té€n ctia hang san xuét. Vi du nhu cua Atmel thi ban tim trong thu muc
/Atmel thi s& thay dugc file reg51.h

Phén thtr 2 : Pinh nghia cac macro (thiét 1ap vi mo). Cach khai bao sir dung tir
khoa #define. Vi du:dé khai bao mic led 1 duge ndi véi chan 0 cua port 1 ta viét
nhu sau

#define led1 P1 0

+ Céac ham ngat nhu ngat (timer0, timerl, ngt ndi tiép, ngit ngoai )néu & phan
khai bao bién . Copy lai nhu sau

Céu tric:

void Tén ham(void) interrupt ngudn ngat using bang thanh ghi

{

by

Ham ngat khong duoc phép tra lai gi tri hay truyén tham bién vao ham

Tén ham : tuy chon

Interrupt : tir khoa chi ham ngét

Nguon ngat : tir 0 dén 5 theo bang vecter ngat

Ngit do Co Dia chi vector Ngudn ngit

Reset hé théng RST 0000H -

Ngiat ngoai 0 TE0 0003H 0

Timer 0 TFO 000BH 1

Ngiat ngoai 1 IE1 0013H 2

Timer 1 TF1 001BH 3

Port ndi tiép RI hodc TI 0023H 4

Timer 2 TF2 hoac EXF2 002BH 5

Bing thanh ghi trén RAM chon tir 0 dén 3.
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void ngat4(void) interrupt 4 using 2

{

//cac cau 1énh

by

C1 phap cac ngit khéc ciing twong tu chi thay sé 4 bang sb thir tu clia ngét trong
bang vector ngit.

+ Cac ham con nhu Delay, khoi tao,..

Viéc gay tré trong Keil C c¢6 nhiéu cach khac nhau

- Dung vong 1ap while for :

Véi tan sb thach anh 11.0582 MHz thi mdi vong lap khi cac ban debug s& thy
1a chiing ta mat thoi gian thuc khoang 8.28 us. Do d6 dé co thé gay tré 1ms thi
cac ban can dung xap xi 121 vong 1ap kiéu ndy. Viét chuong trinh nhu sau:

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

void delay (unsigned int ms) // ham tao thoi gian tre ms
{

unsigned int i ;

unsigned char j ; //khai bao bien 1 byte

for (i=0;i {

for (j=0;j {} // khong lam gi ca

¥

¥

- Dung Timer 0 hoac Timer 1

Tiép tuc v6i ham delay() theo cach dung bo dinh thoi thi ta thdy né ciing giéng
nhu ngoén ngtt ASM bién dich véi1 Topview Simulator .

Dung bd dinh thoi ¢ 3 ché do: ché do 0, ché do 1, ché d6 2. Chiing ta sé st
dung ché do khai dong bo dinh thoi bang phan mém tic TMOD.3 va TMOD.7
=0

Viéc x4c dinh ché d6 nao phu thudc vao gia tri cua 2 bit TM1 va TMO cua tirng
timer( cac ban xem dinh nghia ting bit trong thanh ghi TMOD)

TM1=0, TMO =0 ché d6 0 : Ché do dinh thoi 13 bit , s dém 0000H — 1FFFH
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TM1=0, TMO =1 ché do 1 : Ché d6 dinh thoi 16 bit , s6 dém 0000H — FFFFH
TMI1=1, TMO =0 ché d6 2 : Ché d6 dinh thoi 8 bit tw dong nap s6 dém 00H —
FFH

TM1=1, TMO =1 ché d9 3 : Ché d6 dinh thoi chia sé s6 dém 00H — FFH
VD : Gay tré 1 ms = 1000us ta ding ché do dinh thoi 16 bit sir dung timer 0
Tdelay=1000 sir dung calculator ctia hé diéu hanh Windows XP trong
Start\Program\Accessories\Calculator ta duoc

THO=FC

TLO=18

Vay chuong trinh s€ nhu sau :

void delay(unsigned ms)

{

while (ms-)

{

TMOD=0x01; //ding timer 0 ché d 1 ( 16bit )

THO=0xfc;

TLO0=0x18; //hai cu lénh nap gia tri dém

TRO=1; // cho phép timer 0 hoat dong

while (TFO0); //cho TFO=1(co tran =1 )

TF0=0; //x06a co tran

TRO=0; // ngimg Timer

by

by

+ Chuong trinh chinh:

void main(void)

{

//cu triic 1énh diéu khien

by

d6i twong ciia chuong trinh 14 vi diéu khién nén ham main khong c6 gié tri tra vé

va khong c6 tham sb dua vao.
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CHUONG 3.

THIET KE HE THONG PIEU KHIEN SO NHIET PQ
3.1. NGUYEN LY HOAT PONG

Pé do lwong nhiét d§ trong mach dung LM335 Ia loai cam bién co6 do
chinh xé4c cao, tam hoat dong tuyén tinh tir -40+100°C, tiéu tan cong suat thap.
Chuyén ddi tir twong tu sang s6 ding IC ADC0804, hién thi dung LCD. Tin hiéu
tuong tu tir chan 2 cua LM335 duoc dua vao chan 6 (vint) cia ADC0804 dé
chuyén thanh tin hiéu s6, chan I(cs) cua ADC tich cuc & mirc théip, R4 va C1 tao
dao dong riéng cho ADC. Tin hiéu sé tir ADC duogc dua vao port 3 ciia VDK tin
hiéu ra tir port 0 duoc hién thi bang LCD. Tré treo RP1 giup truy nhap duoc &
port 0. Tin hiéu dau ra ctia cam bién chuyén dong s& 1a 0V hodc 5V phu thudc
vao tin hiéu dau vao tic 1a khi dau vao duoc kich thich bdi anh sang hong ngoai
thi dau ra s& 1a 5V. Tin hiéu ra s& qua transitor Q1 khuyéch dai rdi dén port 2
ciaVDK, Tin hiéu ra trén port 1 ciia VDK qua transitor Q2 dé diéu khién Relay.
Khi c6 anh sang thi Relay dong, khi ko c6 anh sang thi Relay méd. B¢ tao giao
dong cho VDK gbém C5, C6, X1.

3.2. SO PO TONG QUAT

- KHOI KHOI XU
I(E,HA(;/[I CHUYEN LY
W N POI TRUNG
BIENL 1 TUoNG :> TAM: j> LCD
TU => SO 8051
(A/D)
KHOI CHAP HANH
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Giai thich so do:
1) Khdi cam bién nhiét d6: Cé chire nang nhan tin hi¢u nhiét do tr bén ngoai va
cam bién thanh tin hiéu dién ap.
2) Khéi chuyén ddi twong tu sang sé (A/D): Nhan tin hiéu twong tu & dau vao
chuyén d6i sang tin hiéu s6 & dau ra 8 bit. (DO - D7)
3) Khéi xur 1y trung tam: Dung dé 1ay tin hiéu dau vao va xur 1y sau d6 xuét ra tin
hiéu cho dau ra.
4) Khdi hién thi: Dung dé hién thi dugc dua ¢ dau ra caa khéi xir 1y.

5) Khéi chap hanh: Thuc hién céc tin hiéu tir IC

3.2.1. Khoi cam bién nhiét do

C6 nhiém vu cam bién nhiét do moi truong xung quanh va bién nhiét do
d6 thanh dai luong dién ap 6n dinh va thay d6i tuyén tinh theo nhiét d6 moi
truong.

C6 rat nhiéu loai cam bién do nhiét do trén thi truong nhung dé st dung

va théng dung nhat van la LM335.

LS55

ADI 4+ —

Hinh 3.1: Chan LM335

Céc tham sb cia LM335:
o Co d6 bién thién theo nhiét do 1a:10mv/K°.
o Cé su 6n dinh cao, chi sai sd khoang 1%.

o Ham dién 4p bién thién tuyén tinh khi do trong khoang -40-100°C
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o Tiéu tan cong sut thap.
o Dong dién lam viée tir 4.107A dén 5.10°A.
o Dong ngugc 15mA.
o Dong thuan 10mA.
Bién thién cta dién ap theo nhiét do: Vout=2.73+0.01xT°C

3.2.2. Khoi chuyén d6i twong tu sang sb

Thuat toan:

Bat
CS=0

\ 4

Gui 1 xung thap 1én xung cao chan WR

A

Kiém tra chan
INTR=0

Sai, thi kiém tra tiép

bung, khi viéc convert da hoan tat

Bat CS=0

v

Gt 1 xung cao xudng xung dén chan RD

|

Pua dir liéu da convert dén 8051
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3.2.2.1. Giéi thiéu vé b chuyén doi ADC

Bo chuyén ddi ADC 13 bd chuyén ddi tin hiéu & dang tuong tu sang dang
s6 dé c6 thé lam viéc dugce véi CPU.Ung dung nay chii yéu mé ta cach thirc tbi
uu héa ADC (Analog to Digital Convertor) trong cic phan ctimg dé khong lam
thay ddi ban chit ctia n6 va lamcho né hoat dong tét nhat. Phuong phap nay phu
thudc vao cac nhiéu bén trongctia ADC va cac nhiéu bén ngoai nhu: tré khang,
ngudn, cac vong day va anten.
3.2.2.2. Tim hiéu vé ADC 0804

Chip ADC0804 1a bo chuyén doi twong tu sé thudc ho ADC800 ciia hing
National Semiconductor. Chip ndy ciing duoc nhiéu hing khac san xuét. Chip c6
dién ap nuoi +5V va do phan giai 8 bit. Ngoai do phan gidi thi thoi gian
chuyénddi ciing 12 mot tham sd quan trong khi danh gia b6 ADC. Thoi gian
chuyén doiduoc dinh nghia 1a thoi gian ma bd ADC can dé chuyén mét dau vao
twong ty thanh mot sé nhi phan. Di véi ADC0804 thi thoi gian chuyén d6i phu
thudcvao tan sé dong hd duoc cip téi chan CLK va CLK IN va khong bé hon
110ps.

Pinout Typical Application Schematic

ADCO0802, ADCOE03, ADCO304

(PDIP, CERDIP) 1MEs V120 sy
TOP VIEW N—s S
5 4 1K
JAWR cLkm I ;77
s E et E W OR Veer 3| IWNTR
: —

D [2] i3] cLk R ; | os,

JE— b

WR [3] [18] DBy (Lagy ANY <:>g " :i DBe
CLE M E EEE1 WPROCESSOR & le o DBg .

= . DBy Viy (+} .

e 0 5] oa, ".-:::4l:|-; T } NPUTS
Wi %) [6 15| DB * -
1m :'l: :‘ 3 R 18 DB; AGND 8
Ving 1) [7] 14 0B, . los; vaes2|®  Vrer2 1
AGHD [ B] 13] DB ) 8| pa;, peND|1? =
VREF2 E E‘E‘Eg %
DGND [10) [11] DB7 gs)

Hinh 3.2: Cu tao ADC 0804

35



Céc chan khac cia ADCO0804 c6 chuc nang nhu sau:
e CS (Chip select)

Chan sb 1, 1a chan chon Chip, dau vao tich cuc mirc thép dugc str dung dé
kich hoat chip ADC0804. Pé truy cadp ADC0804 thi chan nay phai & mic thap.

¢ (Read)

Chan sb 2, 1a mét tin hiéu vao, tich cuc & mic thip. Cac bd chuyén ddi
dau vao twong tu thanh sé nhi phan va giit nd & mot thanh ghi trong. RD duoc
str dung dé co dir liéu da duoc chuyén doi toi dau ra cia ADC0804. Khi CS = 0
néu c6 mot xung cao xudng thap ap dén chan RD thi dit lidu ra dang s 8 bit
dugc dua téi cac chan dir liéu (DBO — DB7).

o WR (Write)

Chan s6 3, day 1a chan vao tich cuc mic thap duoc dung dé bao cho ADC
biét bat dau qua trinh chuyén d6i. Néu CS = 0 khi WR tao ra tir xung cao xudng
xung thap thi bd ADC0804 bat dau qua trinh chuyén d6i gia tri du vao twong
tu.

Vi, vé s6 nhi phan 8 bit. Khi viéc chuyén doi hoan tat thi chan INTR dugc
ADC ha xudng thép.

e CLKINvaCLKR

CLK IN (chan sb 4), 1a chan vao ndi téi déng hd ngoai dugc str dung dé
tao thoigian. Tuy nhién ADC0804 ciing c6 mdt bo tao xung dong ho riéng. Pé
dungddng ho riéng thi cac chan CLK IN va CLK R (chan s6 19) dugc ndi voi
mot tu dién va mot di¢n tré (nhu hinh ve).

e Ngit INTR (Interupt)

Chan s6 5, 1a chan ra tich cuc muc thap. Binh thuong chan nay ¢ trang
thai caova khi viéc chuyén d6i hoan tat thi n6 xudng thip dé bao cho CPU biét 1
a ditliéu chuyén doi san sang dé lay di. Sau khi INTR xudng thap, can dat CS =
0 v agiri mot xung cao xudng thap téi chan RD dé dwa dit liéu ra.

e Vin (+)va Vin ()
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Chén s6 6 va chan sb 7, day 1a 2 dau vao twong tu vi sai, trong d6 Vin =
Vin (+)Vin (-). Thong thudng Vin (-) dugc ndi t6i dat va Vin (+) duge dung lam
dauvao tuong tu va s& dugc chuyén d6i vé dang sb.
e \/ccC
Chén s6 20, 1a chan ngudn nudi +5V. Chan nay con duoc dung 1am dién
ap thamchiéu khi dau vao Vref/2 dé ho.
o Vref/2
Chén s6 9, 1a chan dién ap dau vao duoc dung lam dién ap tham chiéu.
Néu channay hé thi dién 4p dau vao tuong tu cho ADC0804 nam trong dai 0 -
+5V. Tuynhién, c6 nhiéu tmg dung ma dau vao twong tu ap dén Vin khac véi
dai 0 - +5V.Chan Vref/2 duoc dung dé thuc hién cac dién ap dau ra khac 0 -
+5V.
e DO-D7
DO - D7, chan sb 18 — 11, 13 cac chén ra dit liéu s6 (D7 1a bit cao nhét
MSB va DO 14 bit thap nhat LSB). Cac chan nay dugc dém ba trang thai va dix
liéu da duoc chuyén doi chi duogc truy cap khi chan CS = 0 va chan RD dua

xudng mirc thap.
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3.2.3. Khéi xir Iy trung tim

150 pF

VCC VCC Vee
(-]
|
|z L1
e 19 EA g Po.0 gg }? DBO 8 I+ —G—GhnaloglN+
T X1 > P01 [ 5]DB1 >
Y1 P0.2 35 15 ] DB2
12 Mha PO.3 32—+ DB3 vI- H——<JAnalog IN-
X2 P0.5 55— DBS
P0.6 DB6  AGND ﬁ
L c2 suF e NP R T e
VREF FH—x
P3.7/RD L 2170
VCC "
— | 15 g | — CLER _L
C3 P3.6/WR WR L
= 1omF P3.2/INT0 |2 21 INTR R2
—_ =
2 RESET T & ok 10K L
0 .
R1 u}'} -
10K 9 ADCO0804
[
~ AT89C51

Hinh 3.3: Ghép ndi IC 8051 va ADC 0804

3.2.4. Khéi hién thi

Trong cac tmg dung cua vi diéu khién thi LCD déng vai trd quan trong nd

1a bg phén giao tiép gitra nguoi va thiét bi. C6 rat nhiéu loai LCD khéc nhau cta

cac hangkhac nhau. C6 loai LCD 8x1,8x2,16x2...Ngay nay, hau hét cac bo hién

thi LCD thong minh déu tuan theo mét tiéu chuan chung. Tty theo yéu cau vé

hién thi thong tin ma ta chon loai nao cho phii hop. Trong d6 4n nay em dung

LCD loai 16x2 2 dong 16 ki tir trén mot dong. Do loai nay dé dung va gia thanh

cling phai chiang nén em dung dé hién thi.
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3.2.4.1. Céu tao

Bang 3.1: Chtic nang cac chan cua LCD 16x2:

Chan s6 | Ky hiéu | Mirc logic 1/0 Chirc nang
1,15 Vss - - Nguon cung cap (GND)
2,16 Vdd - - Nguon cung cap (+5V)
3 Vee - | Dién 4ap dé diéu chinh twong phan
4 RS 0/1 I Lua chon thanh ghi
0 = thanh 1énh ghi
1 = Thanh ghi dir liéu
5 R/W 0/1 I 0 = Thanh ghi vao LCD module
1=Doc tir LCD module
6 E 1,1=>0 I Tin hi€u cho phép
0 = V6 hiéu hoa
1 = Hoat dong
Tir 1 xudng 0: Bat dau doc ghi
7 DB1 0/1 1/0 Data bus line O(LSB)
8 DB2 0/1 1/0 Data bus linel
9 DB3 0/1 1/0 Data bus line2
10 DB4 0/1 1/0 Data bus line3
11 DB5 0/1 1/0 Data bus line 4
12 DB6 0/1 1/0 Data bus line 5
13 DB7 0/1 1/0 Data bus line 6
14 DB8 0/1 1/0 Data bus line 7(MSB)

3.2.4.2. Nguyén tic hién thj ky tw trén LCD

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

1) Xo6a toan b man hinh.

2) Dit ché d6 hién thi.

3) Dt vi tri con trd (noi bat dau cta ky tu hién thi).

4) Hién thi ky tu.
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3.2.5. Khoi nguén:

TO-220

PuUT CUTRPUT

J
CGROUNDT

Hinh3.4: 7805

Hinh 3.6: Bién ap 3A

- Bién &4p 3A: Lam nhiém vu bién ddi dién ap 220V-50Hz thanh dién ap
12V-50Hz
- 7812, 7805: Lam nhiém vu 6n dinh dién 4p chuan 12V, 5V theo yéu cau

cua mach diéu khién
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3.3. CAC LUAT PIEU KHIEN SO

Yéu cau thiét ké duoc dit ra 1a bd PID sb phai cé tinh linh hoat cao, co
nghia 13 phai c6 giao diéu khién cac ddi tugng cong nghiép theo luat P, I, P, PD
va ¢6 thé lya chon tham s cta céac luét phu hop voi dbi tuong thiét ké. Luét PID
s6 phai duoc thiét ké gon gang, thdi dién than thién v6i ngudi st dung. Thong
qua HMI, nguo1 st dung co thé chon luat diéu khién dé dang. Vi du nhu c6 thé
gian xur 1y 1énh phai nhanh d¢ lam ting tinh thoi gian thuc cho thiét bi diéu
khién.

3.3.1. Luét diéu khién ty 1¢ so

e(t) P uik)

Hinh 3.7: Cau truc luat P s6.
Pay 1a luat diéu khién co thé thiét ké don gian nhat. Day u(k) duogc tinh tir
day e(k) theo cong thirc:
u(k) = k,e(k) k=0,1,2 ... (3.1)

3.3.2. Luét diéu khién tich phén s6

Ta c6 phuong trinh sai phan:

u(k) :_I_le(k)+u(k 1) (3.2)

Trong d6 T 1a thdi gian trich mau (Sample Time)

e(k) ufk)

¥

Y
+

uik-1)

Hinh 3.8: Cau trac luat I sb.
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3.3.3. Luét diéu Khién vi phén s6

e(k)

¥

Hinh 3.9: Céu trac luat D sb.

¥
=
¥

|

el-1)

Thuong cac bd diéu khién theo luat vi phan s6 duoc cai dit theo céc

phuong trinh sai phén sau:
(k) =22 [e()—e(k~)] (3.3)
Trong d6 T 1a thdi gian trich mau.

3.3.4. Luit diéu khién PID s6

elk)

— - KP

uplkl |+

urilo)

T3 : +
4 L ? un ':k:'

Hinh 3.10: Ciu trac luat PID sd.

Y

il
2
h
+

uike)

+
Y

yrey
l

Tt cu trac PID sb trong Hinh 3.5, ta co:

u(k) =k, {e(k) +_I_le(k) +u,(k-1) +-:_—D e(k) —e(k -1 } (3.4)

Toye(k)— 12 e(k —1) + _
u(k)=kp{(1+?)e(k) 2 e(k 1)+ ——e(k) +u, k 1)}

T, T Toon B
u(k):kp{(l+?+f)e(k) = e(k-1) +u, (k 1)}
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Luat diéu khién PID sb trong cong thirc trén duoc lya chon dé cai dat cho

bo diéu khién duge ché tao trén chip PIC.

3.4. CAC LINH KIEN TRONG MACH

LCD1
L U2 LMO16L
— 13 Syral PomDo 22 | =
D1 e vee 2L PO1ADT (a2
e DBO(LSE) (L& PD.21AD2 [k
"27.0 | —{ R Bt (L 18 yral2 PO.3/AD3 [
3K 4 cLkin pp2 |4 PO.4ADY [—22
~ INTR DB3 [ PO.SADS [k
LM335 21 4 6ND DB4 L4 PO.G/ADE [t e
<TEXT> 1 3 9 | i 32 wow w3 O = 0N D D P
D GND DB5 RST PO.7IADT >>> EXw O000O000O0
L yREF2 DB &
131 cikr DB7(MSE) L= P2.0/A8 [—4L ,_Hml - mlu: s cncbl‘— - mH
77| S 1 0 A
A s P2.2iA10 [—42
Jv i B 29 | 5eEn |24
VIN PBEN P2.3iA11 P1
A aE P2.4iA12 [—a2 ——
A/ A4 p2sia1a 42 1 —le
KTEXT> : 27
RTCAT> P2IATS : -4 o-
P75 & 2
c1 ] TEEN
R1 P10 P3.0/IRXD o
—| —_—+ 2 p1 P3AMOD (—L 5
10K P12 P3.2fINT0 (4 B
1nf LTEXT> A dpr3 P33NTI =2 T
=TEMT= z 5 | : ¢ 3
P1.4 1 e
e il pasm 2 9
] P3BIWR (& —
Lp17 P3.7RD [ RE,SP.ACK'S
sTEXT>
ATBCH1

=TEXT>

Hinh 3.11: C4c linh kién trong mach.
1) Cam bién: LM335
2) IC chuyén doi tuong tir sang s6: ADC 0804
3) Xt ly trung tdm: AT89C51
4) Khdi hién thi: LCD LM016L

5) Pién trd, tu dién, nit bam, transistor, diode. ..
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3.5.SO PO NGUYEN LY

LCD1
R6 R7
/S A LMO1BL
o reo— ] RP1 <1EXT
e | 1
BT | 2 ut
P
Il L1t vee 2 19 drag po/ADy 20002
| 2 18P0 3/P01 3
D DBA(LSE) PO.1/ADT [—aaE
3 17P0 37P07 4
R oBi —LLEh PO 2/ADp -2
CLKIN DE2 a5 1B yra0 PO 3/A8 20— pow
I DE3 M5 PO 4/AD 25 ol e
| [ A B -AEG PO5/ADs [—24E02 L
I} 1 bap DB5 [~ al PO B/ATG 25— JHH el r\|c0]m|cy|e-mmv
R1 72| VREFR DB6 [~ 457 RST PO.7/AD7 =)
T CLKR DE7(MSE) s |2 Epickal
TEX B vins P.1/A9 |22 —
VN P2.2IATD
—C1 - 2 5y P2 a1
nF e A0 uE PR4/ATD 22
TEX J_ EA P5IATS |2
L P26iAA (L
£ P27/AlS
g —||- 1 Prom PAORAD 2
P11/T2EX P3.1mo (L
i P12 P32/
. P33T (—2
b P14 P3.4M
o —5_:,: P15 P35 ﬁ
P16 P3GMR
Slpr7 P37/RD L
ATBICE2
=.e
o o
=10
o o

Hinh 3.12: Mach cam bién nhiét 46 dung LM335.

Po nhiét d6 tai doi tuong thong qua sensor nhiét LM335. LM335 1a
sensor do nhiét do voi dau ra la IOmV/OK, do d6 dé do do C ta can co cong thirc
chuyén d6i gia tri tir 4o K sang d6 C. Vi ta duing ADC cua PIC 1a 10 bit nén gia
tri s6 16n nhat 1a 1023. Vref=Vcc, gia thiét 1la VCC=5V nén tai 0°C hay 273°K
thi dau ra cia LM335 ¢6 gi tri 12 2.73V. Nhu vay khi mudn tinh toan ra d6 C ta
can phai trir di mirc dién ap 1a 2.73V.

Vi du: Nhiét do 1a 30°C = 303°K, murc dién 4p twong mg la

out = 303 x 10mV/°K =3.03V.

Ta tinh toan gia tri doc duoc tor ADC.

- V61 ADC 10 bit ( V_in 1a dién ap dua vao chan ADC cua PIC ):

V_in=5V => ADC value = 1023

V in=2.73V => ADC value = (1023/5)x2.73=558.6 ( tuong tmg 0°)

mat khac do V_ref = VCC = 5V nén ADC value = 1 tuong Ung véi
5/1023=4.9mV-=+5mV. Trong khi d6 LM335 cho ra dién 4p 13 10mV/1°K nén dé
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gia tri ADC thay d6i 1 don vi thi nhiét d6 phai thay doi 1a 0.5°K (hay gan 5mV)
Tir d6 ta c6 cong thire ddy di sau dé tinh gia tri °C:
el €@DC _value—5586 5V
1023x10mV
Vay ta c6 cong thirc rat gon la:

T IC ~ €@DC _value—5586
- 2.046
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3.6. SO PO THUAT GIAI

A 4
Cai dat gia tri ban dau

\ 4
Poc gia tri phan hoi tir
ADC

A 4

TinhC=y-x

A 4

Tinh Uy, theo PID

A 4

Xuat gia tri di€u khién

A 4

Hién thi trén LCD

Phim thay
d6i nhiét 4o
No
Yes
Thay d6i nhiét do

) 4

Nat STOP
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3.7. CHUONG TRINH PIEU KHIEN
#include <REGX52.H>
#include<delay.h>

#include<lcd4bit.n>

#define W P1_1// Chan yeu cau xuat du lieu chuyen doi
#define R P1_0// Chan yeu cau bat dau lay mau

#define Mode P3_0// Mode
#define Up P3_1// Up
#define Down P3_2// Dowm
#define Fan P1_2// Dowm

unsigned char i=0;
unsigned int time=0,dI=0;
unsigned int nhiet_do_M=0,nhiet_do=0;
float data_temp=0,data_in=0;
bit
enable_sampling=0,enable_display=0,Mode_M=0,Up_M=0,Down_M=0,enable
_time=0,check_point=0;
void init(void)
{
P3=0xFF;
P1=0xFF;
PO=0xFF;
W=1,
R=1,
TMOD=0x02;// Chon timer 0 che do 8 bit tu lap lai
THO0=0xCS8;// Thoi gian ngat ~100us_Clock=24MHz

EA=1;// Cho phep ngat toan cuc
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ETO0=1;// Dung ngat dinh thoi timer 0
EX1=1;// Dung ngat ngoai cua timer 1
IT1=1;// Ngat theo suon xuong
TRO=1;// Khoi dong timer 0

b
void sampling()
{
if(enable_sampling==1)// Neu dc phep lay mau
{
W=0;// Xung tich cuc thap
delay _ms(100);
W=1;// Tra lai tich cuc cao
enable_sampling=0;// Thoi lay mau_Cho lan lay mau sau
¥
¥
J[-mmmmmm Ham cai dat nhiet do----------------=--=--=-----—--

void Setup(void)
{
Icd_clear();// Xoa LCD
Mode_M=0;// Da thuc hien Mode
Icd_putsf("SetPoint: ");
Icd_put_int(nhiet_do);
nhiet_do_M=nhiet_do;
while(Mode_M==0)
{
if(Up_M==1 || Down_M==1)
{
if(Up_M==1 && nhiet_do_M<80)
Icd_gotoxy(0,10),nhiet_do_M-++,lcd_put_int(nhiet_do_M);//  Tang nhiet do
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else if(Up_M==1 && nhiet_do_M>=80)
Icd_gotoxy(0,10),nhiet_do_M=25,lcd_put_int(nhiet_do_M);// Quay
vong cai dat
else if(Down_M==1 && nhiet_do_M>25)
Icd_gotoxy(0,10),nhiet_do_M--,Icd_put_int(nhiet_do_M);//  Giam nhiet do
else if(Down_M==1 && nhiet_do_M<=25)
Icd_gotoxy(0,10),nhiet_do_M=80,lcd_put_int(nhiet_do_M);// Quay
vong cai dat
Up_M=0,Down_M=0;

¥

if(nhiet_do>nhiet_do_M)P3_7=0,Fan=1;// Neu nhiet do cai dat nho hon
nhiet hien tai thi tat

else if(nhiet_do<nhiet_ do_ M) P3 7=1,Fan=0;// Neu nhiet do cai dat
lon hon nhiet hien tai thi bat

Icd_clear();// Xoa LCD

nhiet_do=(data_temp-139.8)/0.512;//5v

Icd_putsf("SetPoint: *);

Icd_put_int(nhiet_do_M);// Hien thi gia tri moi cai dat

enable display=0;

Icd_gotoxy(1,0);// Xuong hang duoi

Icd_putsf(*'Feedback: ");

Icd_put_int(nhiet_do);

Mode_M=0;// Da thuc hien Mode

check_point=1;// Xac nhan cai dat

void main(void)

{

init();// Goi ham khoi tao ban dau
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Icd_init();// Goi ham khoi tao LCD
delay _ms(100);

Icd_clear();

P3 7=0;// Tat soi dot

Fan=0;// Tat quat

while(1)
{
if(enable_sampling==1)
{
sampling();// Goi ham lay mau_Cu sau 0.5s thi lay mau
nhiet do 1 lan
by
if(enable_display==1)
{

Icd_clear();
nhiet_do=(data_temp-139.8)/0.512;//5v
lcd_putsf(*SetPoint: ");
enable_display=0;
Icd_gotoxy(1,0);// Xuong hang duoi
lcd_putsf("Feedback: ");
lcd_put_int(nhiet_do);
if(check_point==1)// Xac nhan cai dat
{
if(nhiet_do>nhiet_do_M)Fan=1,P3_7=0;// Neu nhiet
do cai dat nho hon nhiet hien tai thi tat
else if(nhiet_do<nhiet_do_M) P3 7=1,Fan=0;// Neu
nhiet do cai dat lon hon nhiet hien tai thi bat
Icd_gotoxy(0,10);
Icd_put_int(nhiet_do_M);
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by
if(Mode_M==1) Setup(),Mode_M=0;//  Da thuc hien Mode

void timer_0(void) interrupt 1//Ngat timer O
{

time++;

if(time==3000 && enable_sampling==0)//Neu dat 100us*200=20ms va
da lay mau thanh cong truoc do thi lay mau tiep

{
enable_sampling=1;//Ra lenh lay mau
time=0;
¥
else if(time==3000 && enable_sampling==1)
{
time=0;
by

if(Mode==0 && Up==1 && Down==1 && enable_time==0)// Neu an
Mode

{
Mode_M=1;// Xac nhan
enable_time=1;// Bat dau tinh thoi gian chong rung phim
d1=4000;
¥
else if(Up==0 && Down==1 && Mode==1 && enable_time==0)//
Neu an Up
{

o1



Up_M=1;// Xac nhan

enable_time=1;// Bat dau tinh thoi gian chong rung phim

dI=4000;
by
else if(Down==0 && Up==1 && Mode==1 && enable_time==0)//
Neu an Down
{
Down_M=1;// Xac nhan
enable_time=1;// Bat dau tinh thoi gian chong rung phim
dI=4000;
¥
if(enable_time==1)
{
dl--;
if(dlI==0)  enable_time=0;// Neu het thoi gian thi cho phep an
nut
¥
¥
void ext_1(void) interrupt 2//Ngat ngoai 0
{
R=0;

data_in=P0;//Lay du lieu tu ADC
if(data_in!=data_temp) enable_display=1;
data_temp=data_in;// Copy

R=1;

¥
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3.8. XAY DUNG MO HINH

1)

2)

P ~_

DE TAI:
THIET KE HE

Hinh 3.11: Tong thé mo hinh
Thuc hién diéu khién mach nhu sau:
Bit dau khi cép ngu(‘A)n cho hé théng cam bién s& do nhiét do hién tai trong
budng.
Bam MENU dé cai dit nhit do:
Tang nhiét do:
Cép nhiét cho gia nhiét
Cam bién s& thyc hién do nhi¢t d véi bude 1a 2°C va thé hién trén LCD
Khi dat dén nhiét d6 dat hé thong s& dimg cip nhiét cho gia nhiét
Giam nhiét do:
Khéng cap nhiét cho gia nhiét
Tuong tu cam bién s& do nhiét d6 vai bude 1a 2°C dugc thé hién trén LCD
Trong qué trinh giam nhiét d6 hé théng s& khai dong quat tan nhiét
Khi dat dén nhiét 4o dit hé théng s& ngimg quat tan nhiét
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Hinh 3.12: Hé thong gia nhiét

Hé thdng gia nhiét bao gdom:

1) Day gia nhiét va gém céach dién
2) Budng kin

3) Quat tan nhét

4) Gia do

Do lan dau thuc hién nén em chon day gia nhiét chua dap ung duoc voi

yéu cau ciia mach thiét ké. Lam nhiét do tang cham
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3

Hinh 3.13: Mach ngudn ctia hé thong

Cung cip ngudn dién cho hé thdng gia nhiét va hé théng diéu khién véi 2

dién ap 13 12V va 5V.
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Hinh 3.14: Mach diéu khién

Giao dién diéu khién 3 nut an:
1) MENU

2) Tang

3) Giam

56



KET LUAN

Sau thoi gian nghién ciru va tim hiéu, v6i sy huéng dan cta thay Nguyén

Trong Thing va su gitip d& cua thiy co trong khoa Dién ty dong truong dai hoc

Dan Lap Hai Phong, em da hoan thanh duoc d6 an ctia minh.

Qua dd 4n ndy em da thu dugc nhitng két qua sau:

Hiéu dugc phuong phéap do ludng qua vi diéu khién IC 8051

Biét dugc phuong phap lap trinh C phuc vu cho vi diéu khién.

Tim hiéu dugc cic loai cam bién thong dung trong do ludng.

Xay dung dugc mot hét théng do luong co ban.

Mo rong dé tai:

Thiét ké hé thong diéu khién, giam sat nhiét 10 cong nghiép. ..

Két hop cac thiét bi vi diéu khién c6 dai biam xung 1én hon nhu
thyristor... Va cac thiét bj contactor, role dé hoat dong véi dién thé cao ap
dung trong cong nghiép

Chon cam bién c6 thang do 16n hon

Hién thi nhiét d6 trén LED 7 doan, LED ma tran, giao dién may tinh...

*) Uu diém:

H¢ théng hoat dong 6n dinh
Giao dién LCD va nut diéu khién than thién

Kha nang ap dung vao thuc tién cao

*) Nhuoc diém:

Tinh toan vé day gia nhiét va dién tich budng kin chwa chinh x4c nén
nhiét toa ra cham

Thiét bi gia nhiét hoat dong dong 1 chiéu 12V nén chi 4p dung v&i cac

loai may khong doi hoi nhiét d¢ qua cao.

Do han ché vé kién thue, kinh nghiém va tai liéu nén khong tranh khoi

nhiing thiéu s6t. Em rét mong duogc thﬁy cd va cac ban giup do dé hoc héi duogc

nhiéu hon ntra.

Chan thanh cam on!
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