LOI MO PAU

Theo xu huéng phat trién ctia xd hoi ngdy nay, nganh tu dong hoa 1a
mot trong nhitng nganh khong thé thiéu, ki thuat ngdy cang phat trién con
nguoi lai mong mudn tim dén nhimg thiét bi hoat dong theo hudng tu dong
hoa voi1 muc dich nang cao chét lugng cudce séng. Hién nay nhiét do trai dat
dang ting cao do d6 ngudi ta sir dung nhiéu phuong phap chéng néng khac
nhau. Bién phap thuong hay duoc st dung la quat dién chi sir dung duoc cho
mot dién tich nho, khi nhiét do trong phong ting cao dé khién cho co thé mét
nudc va mét moi. Str dung diéu hoa thi can chi phi 16n. Trong khi phuong
phép it dugc moi ngudi str dung dén 1a phun swong lam mat cho toa nha,
trong chan nudi hodc nha xudng cé di¢n tich lom..., voi gia thanh ré, chi phi
hoat dong théap.

Xuit phat tir nhiing thuc té d6, em d3 manh dan néu ra y tuong cua
minh va duoc thay, co chip nhan dé tai “Thiét ké, xdy dung hé théng phun
swong 1am mat tw dong”. Trong dé tai ndy em da st dung vi diéu khién
AVR v6i nhiing tinh ning manh mé& va gia thanh ré. Mot cam bién nhiét d6 dé
do nhiét o moi truong.

Po 4an gom cac ndi dung sau:

Chuwong 1: Tong quan vé vi diéu khién ATmega8
Chuwong 2: Ngon ngir 1ap trinh C va phan mém 1ap trinh CodevisionAVR

Chuong 3: Thiét ké va xay dung hé théng phun suwong 1am mat ty dong

Sinh vién thuc hién

Trinh Minh DPéng



CHUONG 1:
TONG QUAN VE VI PIEU KHIEN ATMEGAS

1.1. GIOI THIEU VE AVR

AVR 1a cac vi diéu khién 8 bits véi cdu tric tp 1énh don gian hoa
RISC (Reduced Instruction Set Computer) ¢6 cau trac Harvard duoc phat
trién bai Atmel nim 1996. AVR 1a mét trong nhimng ho vi diéu khién dau tién
dung bo nho flash tich hop trén chip dé chtra chuong trinh, khac v6i ROM
(chi ¢o thé lap trinh mot 1an), EPROM, hay EEPROM duoc dung cho cac ho

vi di€u khién khéc cung thoi diém do.

Hinh 1.1: Atmel AVR ATmega8.
Lich sir phat trién AVR:

Moi ngudi van tin rang kién tric co ban cia AVR duoc hinh thanh tir
hai sinh vién cta truong dai hoc Norwegian Institure of Technology tén la
Alf-BgilBogen va Vegard Wollan.

Ban dau AVR MCU (Micro Controller Unit) dugc phat trién tai mot
phong ASIC (Application Specific IC) ¢ Trondheim Nauy, do 1a noi ma 2
ngudi sang 1ap cua Atmel Nauy 1am viéc nhu 1 sinh vién. Va n6 dugc biét

dén véi tén pRISC (Micro RISC). Khi cong nghé nay duoc ban cho Atmel,



cdu trac bén trong AVR duoc phat trién xa hon boi Alf va Vegard tai Atmel
Nauy, mdt cong ty con ciia Atmel dugc thanh 1ap boi 2 thanh vién trén.

Mot san pham dau tién ciia AVR 13 AT90S8515, ciing c6 dong goi DIP
40 chan gidng nhu 8051, n6 bao gdm phtrc hop dia chi cac thanh phan bén
ngoai va data bus. Piéu khac biét 1a chan RESET (8051 RESET tich cuc mirc
cao, AVR lai tich cuc mirc thp), ngoai trir diém nay, cac ngd ra déu gidéng
nhau.

AVRs thuong dugc chia thanh 6 nhém 16n:

e TinyAVRs:

- 1-8 kB b0 nh& chuong trinh.
- 8-32 chan.
- Han ché céc thiét bi ngoai vi.
® MegaAVRs:
- 4-256 kB bd nhd chuong trinh.
- 28-100 chan.
- M6 rong tap Iénh.
- Nhiéu thiét bi ngoai vi.
e XmegaAVRs:
- 16-256 kB b0 nh¢d chuong trinh.
- 44-64-100 chan.
- M0 rong cac thiét bi nhw DMA, "Event System", va hd tro ma hoa .
- Mo rong thiét bi ngoai vi vdi DACs.

e Ung dung cu thé cia AVR:

MegaAVRs véi cac tinh ning dic biét khong tim thay trén cac thanh
vién khac cua ho AVR, ch?mg han nhu man hinh LCD controller, USB
controller, advanced PWM, CAN...

e FPSLIC (AVR vé6i FPGA):

- FPGA 5K dén 40K cong.



- SRAM cho mi chuong trinh AVR, khong gidng nhu tit ca cac AVRs
khac.
- AVR cbt 16i c6 thé chay 1én dén 50 MHz.

e 32-bit AVRs:

Niam 2006, Atmel phat hanh vi diéu khién dua trén, kién tric 32-bit,
AVR. Chang bao gém cac hudéng dan SIND va DSP , cing véi 4m thanh va
cac tinh ning xir 1y video. Ho 32-bit cta cac thiét bj nay duoc thiét ké dé canh
tranh v&i cac bo vi xur Iy dua trén ARM. Cac tap 1énh tuong tu nhu cac 161
RISC khéac, nhung khong tuwong thich véi AVR ban dau hoic bat ky cac 16
ARM khac nhau.

1.2. CHI TIET VE CHIP ATMEGAS8
1.2.1. Téng quan
Nhirng tinh niang chinh cia Atmega8:
- Rom: 8 Kbyte bd nh¢ flash
- Sram: 1 Kbytes noi
- EEPROM: 512 bytes
- C6 thé x06a lap trinh dugc va c6 thé chiu duoc 10000 lan ghi x6a
- C0 28 chan, trong d6 ¢ 23 cong vao/ra
- 160 thanh ghi vao ra mo rong
- 32 thanh ghi da muc dich 8 bit
- 2 b0 dinh thoi 8 bit
- 1 b0 dinh thoi 16 bit
- B0 dinh thoi watchdog
- B0 dao dong noi RC tan s6 1 MHz, 2 MHz, 4 MHz, 8 MHz
- ADC 6 kénh vé6i d6 phan giai 10 bit (O dong Xmega Ién t&i 12 bit)
- 3 kénh PWM 8 bit
- B0 50 sanh twong tu ¢ thé lya chon ngd vao
- Khéi USART l4p trinh dugc



Khéi truyén nhan ndi tiép SPI

Hd tro Boot loader

5 ché d¢ tiét kiém ning luong

Lua chon tan sb hoat dong béng phﬁn mém

Tan s t6i da 16MHz

Ngudn nudi tir 2,7 — 5,5 d6i v6i ATmega8L va tir 4,5V — 5,5V d6i véi
ATmega8

Dong lam viéc 3,6 mA

Hinh 1.2: Hinh anh céc loai AVR.

So dd bo tri chin ciia ATmega8 gom 2 kicu:
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Hinh 1.3: So d0 bd tri chan cta cac dang ATmega8.



a

L] & &
SEET [*
PCa- PGS PEI-PET
VCC A - L & & &
K A &
r L ] L L] —
PFERTC DRIVERSEUFFERS PERTE DRIVEREBUFFERS
'G:‘“:l POATS DIS TAL INTERSASE PORTS CHSITAL INTERFACE

i

-F_,—""'\-\_,_‘_ 4
MUK E ADC
4 c ¥ |MTERRACE Lo
AN f I
AFEF = - e
! e — ; ThizRE ——
i FROGRAM STACK | counTERs [ CSCILLATOR
™ counr=r [T rointEr. [T
i i C— T |
I i k
! FroGRAM | INTERHAL
i | sLasw Ll =hes e OSCILLATOR
e — I
INSTRUCTION EENERAL VEATCHDOG e —
REGISTER | |le Fummoss TIMER CECILLATOR:
| REGISTERS | | 1
- X
INSTRUCTION | |, = MCUCTRL |,
DECCDER ATIMING
1 - Fad
i CONTROL NS INTERRUAT
L'NES AL LI
) -
L ]
I | avrcpu L e ssomowm
i _ : i
i
SRl h—» USART
§ COMR
>‘ " urERFace [YN

- —

PORTD DIETAL INTERFACE

l

FORTD DRIVERSBUFTERS

)

Y Y — »
rTrrryery r
FOO-FOT

Hinh 1.4: C4u tao bén trong cia ATmega8.
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1.2.2. Cu tric co ban ciia ATmega8

Data Bus &-bn

-
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Hinh 1.5: So d6 khdi ciu trdc vi diéu khién AVR.
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Bo nhé vi diéu khién AVR c6 cau tric Harvard 1 cau trdc c6 duong

Bus riéng cho bo nhé chuong trinh va bo nhd dir liéu. BO nhd AVR duoc

chia 1am 2 phan chinh: Bo nhé chuong trinh (program memory) va bo nhé dix

liéu (Data memory).

® Bo nho chuong trinh:

B6 nh¢d chuong trinh cia AVR la bd nhé Flash ¢é dung luong 128K
bytes. Bo nhé chuong trinh c6 do rong Bus 1a 16 bit. Nhiing dia chi dau tién
ctia bo nhd chuong trinh dugc ding trong bang vecto ngat. Déi vai Atmega 8

bd nhd chuong trinh ¢6 thé chia 1am 2 phan: phan boot loader (Boot loader

program section) va phan tng dung (Application program section).




® Bo nho dir liéu:

B nhé dir liéu cuia AVR duogc chia lam hai phan chinh 1a bo nhé
SRAM va bd nh¢ EEPROM. Tuy cling 12 bd nhé dit liéu nhung hai bo nhé
nay lai tach biét nhau va dugc danh dia chi riéng:

- B6 nho SRAM: C6 dung luong 1 Kbytes, b6 nhé SRAM cé hai
ché d6 hoat dong la ché d6 thdng thuong va ché do twong thich véi
ATmega8.

- B4 nhé EEPROM: Pay la bd nhé dit liéu c6 thé ghi x6a ngay trong
lGc vi diéu khién dang hoat dong va khong bi mat dir liéu khi ngudn cung cap
bi mat. Voi vi diéu khién AT mega8, bo nhd EEPROM c6 kich thuéc 1a 512
byte. EEPROM duoc xem nhu la mot bo nhé vao ra duge danh dia chi doc
lap v6i SRAM. Bé diéu khién vao ra ditr liéu v6i EEPROM ta sir dung ba
thanh ghi:

+ Thanh ghi EEAR (EEARL):

Bit 15 14 13 12 11 10 9 8
| - [ - | - | - | EEART1 | EEAR10 | EEARY | EEARS | EEARH
EEART EEARG EEARS EEAR4 EEAR3 EEARZ EEAR1 EEARD EEARL
7 6 5 4 3 2 1 0
H'(_]'C ! TIET R R 24 R R R R R
) RIW BIW RIW RIW RIW RIW RIW RIW
ﬁ i‘? 'llél'lilf 0 0 0 0 X X X X
X X X X X X X

bay la thanh ghi 16 bit luu gitr dia chi cA&c 6 nhd cua EEPROM,
thanh ghi EEAR duoc két hop tir 2 thanh ghi 8 bit 124 EEARH va thanh ghi
EEARL.
+ Thanh ghi EEDR:

BIT 7 @ 5 4 a 2 1 0
[ wse™ | ! ! ! ! | LS5 | EeoR
DOC/VIET — mRiw  RW _ RW __ RW  RW  RW  RW  RW
GIA TRI . .
BATPAU  ° . 0 0 0 0 0 0

bay la thanh ghi dir liéu cia EEPROM, Ia noi chira dir liéu ghi vao
hay lay ra tir EEPROM.



+ Thanh ghi EECR:

BIT 7 6 5 4 3 2 1 0
- | - | - T - T EERIE | EEMWE | EEWE | EERE ] EECR
DOC/ VIET R R R B RIW RN RIW RIW
GIA TRI
i 0 0 0 0 0 0 X 0

Pay la thanh ghi diéu khién EEPROM, ta chi st dung 4 bit dau coa
thanh ghi nay, bon bit cudi la du trix.

BG nhd chudng trinh Bé nhd dd liéu

BG4 nhd EEPROM

SO 'l .

S$10FF

SFFFF

Hinh 1.6: Tom tit ban d6 bo nhé bén trong ATmegas.
1.2.2.2. Cong vao/ra (1/0)

C0 thé thay chip nay gdm 28 chéan , bao gdm 4 PORT vao ra. Cong vao
ra 1a mot trong s6 cac phuong tién dé vi diéu khién giao tiép vai céc thiét bi
ngoai vi. O ATmega8 c0 tit ca cac cong vao ra 8 bit 1a: PORTB, PORTC,
PORTD Céc cong vao ra cia AVR 1a cong vao hai chiéu cé thé dinh hudng,
tic co6 thé chon huéng cua cong 1a huéng vao (input) hay huéng ra
(output). Tat ca cac cong vao ra cua AVR déu c6 chirc ning Poc — Chinh
stra — Ghi (Read — Modify — Write) khi str dung chling nhu 1a cac cong vao

ra s6 théng thuong. Piéu ndy cd nghia 1 khi ta thay ddi huéng mot chan nao
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d6 thi nd khong 1am anh huéng ti huéng cua cac chan khac. Tat ca cac chan
ctia cdc PORT déu cd dién trd kéo 18n (pull-up) riéng, ta cd thé cho phép hay
khong cho phép dién trd kéo 1€n nay hoat dong.

Dién tro kéo Ién 1a mot dién tré duoc dung khi thiét ké cac mach dién tr
logic. N6 c6 mot dau dugc ndi véi ngudn dién ap duong (VCC — Vdd) va dau
con lai duoc ndi véi tin hiéu 16i vao/ra cia mdt mach logic chirc nang.

e Thanh ghi DDRXx:

Pay la thanh ghi 8 bit (co thé doc/ghi) c6 kha nang diéu khién huéng
cua cong (16i vao hay 16i ra). Khi mot bit cua thanh ghi nay duogc set lén 1
thi chan tuong tmg v&i nd dugc ciu hinh thanh ngd ra. Nguoc lai, néu bit
ctia thanh ghi DDRXx la 0 thi chan tuong tmg v6i né dugc thiét 1ap thanh ngd
vao.

e Thanh ghi PORTX:

PORTX la thanh ghi 8 bit c6 thé doc ghi. Pay 1a thanh ghi dir liéu cua
PORTx. Néu thanh ghi DDRX thiét lap cong 1a 16i ra, khi d6 gia tri cua thanh
ghi PORTX ciing la gia tri cta cac chan tuong tmg ciia PORTX, ndi cach khac,
khi ta ghi mot gia tri logic 1én 1 bit cia thanh ghi nay thi chan tuong tGng
v6i bit d6 ciing ¢6 cling mic logic. Khi thanh ghi DDRX thiét 1ap cong thanh
16i vao thi thanh ghi PORTX déng vai trd nhu mot thanh ghi diéu khién cong.

e Thanh ghi PINXx:

PINx khdng phai la mot thanh ghi that su, day la dia chi trong b nhé
1/0 két ndi truc tiép véi cac chan cua cong. Khi ta doc PORTX tuc ta doc dit
liéu duoc chdt trong PORTx, con khi doc PINX thi gié tri logic hién thoi ¢
chan cta cong tuong ung duoc doc. Vi thé d6i véi thanh ghi PINX ta c6 thé
doc ma khong thé ghi.

1.2.3. By dinh thoi cia ATmega8
Timer/Counter (T/C) 1a cac module doc 1ap véi CPU. Chirc nang chinh

ctia cac by T/C, nhu tén goi cua chung, 1a dinh thoi (tao ra mdt khoang thoi
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gian, dém thoi gian...) va dém su kién. Trén cac chip AVR, cac bo T/C con
c6 thém chirc ning tao ra cac xung diéu rong PWM (Pulse Width
Modulation), & mot ) dong AVR, mot s6 T/C con duoc dung nhu cac bo
canh chinh thoi gian (calibration) trong céc trng dung thoi gian thuc. Cac bo
T/C dugc chia theo d6 rong thanh ghi chira gia tri dinh thoi hay gia tri dém
ctia chung, cu thé trén chip Atmega8 c6 2 bd Timer 8 bit (Timer/Counter0 va
Timer/Counter2) va 1 by 16 bit (Timer/Counterl). Ché dd hoat dong va
phuong phap diéu khién cua timg T/C ciling khong hoan toan gidng nhau.
1.2.4. By dinh thai O:

A SO PO KHOI BO DINH THOI 0
. > TCCRn |
. ¥
GLA TR DEM -0
- ) ] S {IntReg.)
X0A | BODIEUKHIEN | i
PIEU KHEEN LOCIC “LOCK
- :‘ ’ TOSC
orrom?  Top | i Iﬁ’?ﬂ
TEN HIEU DONG
v /_ _\ » TOSC2

BO DAO BONG
'ﬁﬁﬂngq , BEN NGOAI

TIMER/CUQNTER. A A
TCNT
" | =0 Foer

[%j

4-.4 OCRn |

Hinh 1.7: So do khéi bd dinh thai 0.
Bo dinh thoi 0 12 bo dinh thai 8 bit, bo dinh thai 0 lién quan t6i 7 thanh

ghi véi nhiéu ché do6 thyc thi khac nhau.

TIN HIEU

PHAT SINH =

h 4 *‘

Y

Cac dinh nghia sau sé dwoc sir dung cho b dinh thai 0 va 2:
- BOTTOM: Bo dém dat t&i gia tri BOTTOM khi n6 c6 gié tri 00h.
- MAX: B6 dém dat t6i gia tri Max khi né bang FFh.
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- TOP: B dém dat gi4 tri TOP khi n6 bing véi gia tri cao nhat trong
chudi dém, gia tri cao nhat trong chudi dém khdng nhat thiét 13 FFh ma c6 thé
la bat ky gié tri nao dugc qui dinh trong thanh ghi OCRn (n=0,2), tly theo ché
do thuc thi.

CA4c thanh ghi trong b dinh thai 0 bao gom:
- Thanh ghi Timer/Counter Control Register - TCCRO
- Thanh ghi Timer/Counter Register - TCNTO
- Thanh ghi Output Compare Register - OCRO
- Thanh ghi Timer/Counter Interrupt Mask Register — TIMSK
- Thanh ghi Timer/Counter Interrupt Flag Register — TIFR
- Thanh ghi Special Function 10 Register — SFIOR
- Thanh ghi Asynchronous Status Register — ASSR
1.2.5. B dinh thoi 2

'
= > TCCAn
a A
GLA TRIDEM o
L = (IntReq)
X0A___| BOBDIEUKHIEN | ntReq)
SEUEERS LOGIC :
-t TOSCH
BOTTOM TOP i
5 »| TOSC2
[ TIMER/CUONTER i
<-T| TCHT
. | = 0| |=oxFF
BO DAO DONG
L * ( | BEN NGOAI
T e ocn
=2 OCRn |

Hinh 1.8: So d6 khéi bd dinh thoi 2.
Bo dinh thoi 2 12 bd dinh thoi 8 bit, bo dinh thoi 2 lién quan toi 5
thanh ghi véi nhiéu ché do thuc thi khac nhau. Thudc tinh chinh cua b dinh

13



thoi 2 gdm: Bé dém don kénh, x6a bd dinh thoi khi ¢6 sy kién “so sanh
khép” va tu dong nap lai, PWM hiéu chinh pha, dém su kién bén ngoai.
Cac thanh ghi trong b dinh thoi 2:
- Thanh ghi Timer/Counter Control Register - TCCR2
- Thanh ghi Timer/Counter Register —- TCNT2
- Thanh ghi Output Compare Register - OCR2
- Thanh ghi Timer/Counter Interrupt Mask Register — TIMSK
- Thanh ghi Timer/Counter Interrupt Flag Register — TIFR
1.2.6. B dinh thai 1:

GLA TRIDEM .  Tovx
XOA PIEU KHIEN " (IntReq.)
prvkmmy | LOCC | ot CHE PO XUNG
BODOTIM |
] ] / TN HIEU Tx
TOP BOTTOM |
"-—|
yvy £ \ h TIN HIEU PHU
TIMER/CUONTER ) )
L =0 |
OCFxA
{int.Req.)
o TN HIEU "
*| PHAT SINH b OCxA
e OCRXA-
" .=
m SUA CHUA e
B CLi TRI {Int.Raq.)
= BANDAU | tivEEU -
BUS e "'| PHAT SINH il
[ |
D.E.l [}
———--=-OCRxB- -
-
LIEU u
] 50 SANH TU NGO
u RATUONG TU
: ICFx (Int Req.) "J
)‘—E—I’: BO DO TIM BOLOC d
ICRx H TINHEU [ TENG ON [

\\-I-— ICPx

S TI I Il

[ TCCRxA ] [ TCCRxB ]

Hinh 1.9: So d6 khéi bd dinh thoi 1.
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Céc dinh nghia sau sé dwoc sir dung trong b dinh thoi 1:

- BOTTOM: Bo dém dat dén gia tri BOTTOM khi n6 c6 gia trj 0000h.

- MAX: B dém c6 gia tri MAX khi n6 bang FFFFh.

- TOP: B dém dat gi4 tri TOP khi né bang véi gié tri cao nhit trong
chudi ¢ém, gid tri cao nhat trong chudi dém khdng nhét thiét 1a FFFFh ma c6
thé 1 bat ctr gia tri ndo duoc qui dinh trong thanh ghi OCRnX (X=A,B) hay
ICRn, tly theo ché do thuyc thi.

Ngd ra khéi Compare Match Output Unit:

—
CEORn —
GOMnG -“‘" HIEU
FOCH KHET DAV D Q
—— 1 I-.__L__ _ . ;
—=E - CHAN VAD RA SO
OCi . a L-
4 .
=D Q -
BUS
i) =
L5 FORT
D G
i
A
XUNG CLOCK y o

Hinh 1.10: So dd ngd ra khéi.

Nhin hinh ta thiy Pin OCnX (chan han pin 15 cua IC twong ¢ng véi
OC1A), 1a ngd ra cua khdi Compare Match Output Unit, ¢6 thé duoc ndi véi
3 thanh ghi 1a OCnX, PortX va DDRX. Thanh ghi ndo dugc néi véi OCn la
phu thudc vao cac bit COMn1:0 (tirc 12 tly theo ché d6 hoat dong cua bd
dinh thoi). Néu ta thiét 1ap bo dinh thoi hoat dong & ché do thuong  (tirc
khong str dung chirc nang so sanh khdp) thi chan OCn tré thanh chéan vao ra

s6 théng thuong.
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B¢ dinh thoi 1 bao gém cac thanh ghi:

e  TCNT1H va TCNT1L (Timer/Counter Register): la 2 thanh ghi
8 bit tao thanh thanh ghi 16 bits (TCNT1) chira gia tri van hanh cua T/C1. Ca
2 thanh ghi nay cho phép doc va ghi gié tri mot céch truc tiép.

Bit 7 A 5 4 3 2 1 0
TCNTA1[15:8) TCNT1H
TCNTA[7:0] TCNTIL
Read/Write RW RW RW RW RW RIW RW RIW
Initial Value 0 0 0 0 0 0 0 0

e TCCR1A va TCCR1B (Timer/Counter Control Register): la 2
thanh ghi diéu khién hoat dong cua T/C1. Tat ca cac ché do hoat dong cua
T/C1 déu dugc xac dinh théng qua cac bit trong 2 thanh ghi nay. Tuy nhién,
day khong phai 1a 2 byte cao va thap caa mot thanh ghi ma Ia 2 thanh ghi
hoan toan doc 1ap. CAc bit trong 2 thanh ghi nay bao gom céc bit chon mode
hay chon dang song (Waveform Generating Mode — WGM), cac bit quy dinh
dang ngd ra (Compare Output Match — COM), céac bit chon gia tri chia
prescaler cho xung nhip (Clock Select — CS)...Cau tric caa 2 thanh ghi:

Bit 7 6 5 4 3 2 1 0
| COM1A1 | COM1A0D | COM1B1 | COM1B0 | FOC1A | FOC1B | WGM11 | WGM10 | TCCR1A

Read/Write RW RW R/W RW W w RW RW

Initial Value 0 0 0 0 0 0 0 0

Bit 7 6 5 4 3 2 1 0
ﬁc~c1 | 1ceEs1 | - | wGm13 | wem12 | Cs12 | Cs11 | CS10 | TCCR1B

Read/Write RW R/W R RIW R/W RW RIW R/W

Initial Value 0 0 0 0 0 0 0 0

Nhin chung dé “thudc” hét cach phdi hop cac bit trong 2 thanh ghi
TCCRI1A va TCCRIB la twong dbi phuc tap vi T/C1 c6 rat nhiéu mode hoat
dong. O day, trong thanh ghi TCCR1B ¢6 3 bit kha quen thudc 1a CS10, CS11
va CS12. DBay la cac bit chon xung nhip cho T/C1 nhu truong T/CO.
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Bang 1.1: Tém tat cac ché d6 chon xung nhip trong T/C1.

CS12 | CS11 | CS10 | Description
0 0 0 No clock source. (Timer/Counter stopped)
0 0 1 clk o1 (No prescaling)
0 1 0 clk,o/8 (From prescaler)
0 1 1 clk, 64 (From prescaler)
1 0 0 clk, /256 (From prescaler)
1 0 i clk /1024 (From prescaler)
1 1 0 External clock source on T1 pin. Clock on falling edge.
1 1 1 External clock source on T1 pin. Clock on rising edge.
o

OCR1A va OCR1B (Ouput Compare Register A va B): c6 mot

s6 khéi niem mai ma ching ta can biét khi 1am viéc véi T/C1, mot trong s6 do

la Ouput Compare (ngd so sanh ra). Trong luc T/C hoat dong, gia tri thanh ghi

TCNT1 tang, gia tri nay duoc lién tuc so sanh véi cac thanh ghi OCR1A va

OCRIB (so sanh doc lap vai ting thanh ghi), viéc so sanh nay trén AVR goi

1a goi 12 Ouput Compare. Khi gia tri so sanh bang nhau thi 1 “Match” xay ra,
khi d6 mot ngat hodc 1 su thay doi trén chan OC1A (hoic/va chan OC1B) xay
ra (day la cach tao PWM béi T/C1). A va B dai dién cho 2 kénh (channel).
Ciing vi diéu nay ma chlng ta c6 thé tao 2 kénh PWM bang T/C1. Tom lai,

co ban 2 thanh ghi nay chtra cac gid tri dé so sanh.

7 6 5 4 3 2 1 0
| OCR1A[15:8] OCR1AH
| OCR1A[7:0] OCR1AL
RW RAW R/W RIW RIW RAW RW RIW
0 0 0 0 0 0 0 0
7 6 5 4 3 2 1 0
OCRI1BH
OCR1BL
RIW RW R/W RIW RW R/W R/W R/W
0 0 0 0 0 0 0 0
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e ICR1 (InputCapture Register 1): khai niém méi thir 2 caa T/CL
la Input Capture. Khi ¢6 1 su kién trén chan ICP1 (chan 14), thanh ghi ICR1
s& “capture” gia tri cuia thanh ghi dém TCNT1. Mot ngat c6 thé xay ra trong
truong hop ndy, vi thé Input Capture cd thé dugc dung dé cap nhat gia tri
“TOP” cua T/CL.

e TIMSK (Timer/Counter Interrupt Mask Register): cac bo T/C
trén AVR dung chung thanh ghi mat na ngét, vi thé TIMSK ciing dugc ding
dé quy dinh ngat cho T/C1. C6 diéu lic nay ta chi quan tam dén céc bit tir 2
dén 5 cua TIMSK. C6 tat ca 4 loai ngat trén T/C1 (nhé lai T/CO chi c6 1 loai

ngat tran).

7 6 5 4 3 2 1 0
[GCEz_|_TOEz | TICIET | OGETA | OGIEts | TokT | = | TOE0 ] Timsk
R/W R/W RW R/W R/W R/W R R/W
0 0 0 0 0 0 0 0

- Bit 2 trong TIMSK 1a TOIEI, bit quy dinh ngat tran cho thanh T/C1
(twong tu truong hop caa T/CO).
- Bit 3, OCIE1B la bit cho phép ngat khi c6 1 “Match” xay ra trong viéc
so sanh TCNT1 véi OCR1B.
- Bit 4, OCIE1A 4 bit cho phép ngat khi c6 1 “Match” xay ra trong viéc
so sanh TCNT1 véi OCR1A.
- Bit 5, TICIE1 la bit cho phép ngit trong trudng hop Input Capture
duoc dung.
Cung vai viéc set cac bit trén, bit I trong thanh ghi trang thai phai dugc
set néu muén sir dung ngat.
- TIFR (Timer/Counter Interrupt Flag Register): la thanh ghi co nhé cho
tat ca cac bo T/C. Céc bit tir 2 dén 5 trong thanh ghi nay 1a céc co trang thai
cua T/CL.
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7 6 5 < 3 2 1 0

[OCr2 | Tova | IcFT_] OCFiA [ OCFiB | Tovi |- ] tovo ] TR

RW RIW /W RIW RW R/W R RIW
0 0 0 0 0 0 0 0

CAc ché dj hoat dong: cd tat ca 5 ché do hoat dong chinh trén T/C1.
Cac ché do (mode) hoat dong co ban dugc quy dinh bai 4 bit Waveform
Generation Mode (WGM13, WGM12, WGM11, WGM10) va mét s6 bit phu
khé&c. 4 bit WGM lai duoc bé tri nam trong 2 thanh ghi TCCR1A va TCCR1B
(WGM13 la bit 4, WGM12 la bit 3 trong TCCR1B trong khi WGM11 la bit 1
va WGM10 la bit 0 trong thanh ghi TCCR1A) vi thé can phéi hop 2 thanh ghi
TCCRI trong luc diéu khién T/C1.

CA4c ché dd hoat dong ciaa T/C1:

Bang 1.2: Céc bit WGM va céc ché do hoat dong cua T/C1.

WGM12 | WGM11 | WGM10 | Timer/Counter Mode of Update of | TOV1 Flag
Mode | WGM13 | (CTC1) | (PWM11) | (PWM10) | Operation'” TOP OCRix | Seton

0 0 0 0 0 Normal OxFFFF | Immediate | MAX

1 0 0 1 PWM, Phase Correct, 8-bit 0x00FF | TOP BOTTOM
@ 0 0 1 0 PWM, Phase Correct, 9-bit 0x01FF | TOP BOTTOM
3 0 0 1 1 PWM, Phase Correct, 10-bit 0x03FF | TOP BOTTOM
B 0 1 0 0 CTC OCR1A | Immediate | MAX

5 0 1 0 1 Fast PWM, 8-bit 0x00FF | TOP TOP

6 0 1 1 0 Fast PWM, 9-bit 0x01FF | TOP TOP

7 0 1 1 1 Fast PWM, 10-bit 0x03FF | TOP TOP

8 1 0 0 0 PWM, Phase and Frequency Correct | ICR1 BOTTOM | BOTTOM
9 1 0 0 1 PWM, Phase and Frequency Correct | OCR1A | BOTTOM | BOTTOM
10 1 0 1 0 PWM, Phase Correct ICRt | TOP BOTTOM
11 1 0 1 1 PWM, Phase Correct OCR1A | TOP BOTTOM
12 1 1 0 0 CTC ICR1 Immediate | MAX

13 1 1 0 1 (Reserved) - - -

14 1 1 1 0 Fast PWM ICR1 | TOP TOP

15 1 1 1 1 Fast PWM OCR1A | TOP TOP
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e Tim hiéu ché do Fast PWM (PWM tin so cao) - ché do 14:

Trong ché d6 Fast PWM, 1 chu ky duoc tinh trong 1 1ian dém tir
BOTTOM Ién TOP (single-slope), vi thé ma ché d6 nay goi 1a Fast PWM
(PWM nhanh). C6 tat ca 5 mode trong Fast PWM tuong tmg vdi 5 cach chon
gia tri TOP khac nhau (& bang trén). Viéc xac lap ché dd hoat dong cho Fast
PWM thyc hién thong qua 4 bit WGM va céc bit chon dang xung ngo ra,
Compare Output Mode trong thanh ghi TCCRIA, nhin lai 2 thanh ghi
TCCR1A va TCCR1B.

7 6 5 4 3 2 1 0
COM1A1 | COM1A0 | COM1B1 ( COM1BO | FOC1A | FOC1B | WGM11 | WGM10 | TCCRI1A

7 6 5 4 3 2 1 0
[oRCT | Wcest |- ] wawn | wownz |_cs_]_ceni ] csw_] Teci

Chu y cac bit COM1A1, COM1A0 va COM1B1, COM1BO la céc bit
chon dang tin hi¢u ra cuia PWM (Compare Output Mode bits). COMI1ALI,
COM1AQO0 dung cho kénh A va COM1B1, COM1BO0 dung cho kénh B. Hay
d6i chiéu bang dudi:

Bang 1.3: Mo ta cac bit COM trong ché do fast PWM .

COM1A1/ | COM1AO0/
com1B1 COM1BO | Description

0 0 Normal port operation, OC1A/OC1B disconnected.

0 1 WGM13:0 = 15: Toggle OC1A on Compare Match, OC1B
disconnected (normal port operation). For all other WGM1
settings, normal port operation, OC1A/OC1B disconnected.

1 0 Clear OC1A/OC1B on Compare Match, set OC1A/OC1B at TOP
1 1 Set OC1A/OC1B on Compare Match, clear OC1A/OC18B at TOP

Vi du cu thé vé ché do (mode) 14 (WGM13=1, WGM12=1,
WGM11=1, WGM10=0). Trong mode 14, gia tr1 TOP (cling 1a chu ky cua
PWM) dugc chira trong thanh ghi ICR1, khi hoat dong thanh ghi TCNTT1 tang
gia tri tr 0, gid su cac bit phu COM1A=1, COM1A=0, luc nay trang thai cta
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chan OC1A (chan 15) 1a HIGH (5V), khi TCNTI ting dén bang gid tri cua
thanh ghi OCR1A thi chan OC1A duoc x6a vé mic LOW (0V), thanh ghi
dém TCNTI van tiép tyc ting dén khi ndo no bang gia tri TOP chua trong
thanh ghi ICR1 thi TCNT]1 tu dong reset vé 0 va chan OCIA tré vé trang thai
HIGH, c4i nay goi la “Clear OCIA/OCIB on Compare Match, set
OC1A/OCIB at TOP” ma ta thiy trong hang 4 bang trén. Hinh dudi mo ta
cach tao xung PWM trén chan OC1A ¢ mode 14.

OCR1A ICR1
R
BOTTOM=0 %
| |
Chan OC1A ' '

——— -

Hinh 1.11: Fast PMW mode 14.
1.3. CAU TRUC NGAT CUA ATMEGAS
1.3.1. Khai niém vé ngat

Ngat 13 mot su Kién bén trong hay bén ngoai 1am ngat bo vi diéu khién
dé bao cho no biét rang thiét bi can dich vu cta no.

Mot bo vi diéu khién cd thé phuc vu mot vai thiét bi, co hai cach dé
thuc hién diéu nay d6 1a sir dung cac ngat (interrupt) va tham do (polling).
Trong phuong phap st dung c4c ngét thi mdi khi c6 mot thiét bi bat ky can
dén dich vu ctia n6 thi nd béo cho bo vi diéu khién bang cach gui mot tin
hiéu ngat. Khi nhan duoc tin hiéu ngit thi bo vi diéu khién ngat tat ca nhiing
gi N6 dang thuc hién dé chuyén sang phuc vu thiét bi. Chwong trinh di cling
v6i ngat duoc goi la dich vu ngat ISR (Interrupt Service Routine) hay con
goi 12 trinh quan Ii ngat (Interrupt handler). Con trong phuong phép tham do
thi bo vi diéu khién hién thi lién tuc tinh trang ctia mot thiét bi da cho va diéu
kién thoa man thi né phuc vu thiét bi. Sau d6 chuyén sang hién thi trang thai

ctia thiét bi ké tiép cho dén khi tt ca déu duoc phuc vu.
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Mic du phuong phap thiam do c6 thé hién thi tinh trang cia mot Vai
thiét bi va phuc vu mdi thiét bi khi cac diéu kién nhat dinh duoc thoa man
nhung né khong tan dung hét cdng dung ciia bo vi diéu khién. Diém manh
ctia phuong phap ngit 12 bo vi diéu khién c6 thé phuc vu rat nhiéu thiét bi
(tit nhién 14 khong tai cing mot thoi diém). Mdi thiét bi ¢ thé nhan duoc
su chi y cta bo vi diéu khién dya trén mic wu tién cho cac thiét bi vi n6
kiém tra tat ca cac thiét bi theo kiéu xoay vong. Quan trong hon Ia trong
phuong phap ngat thi bo vi diéu khién ciing c6 thé che hodc lam lo mot yéu
cau dich vu cta thiét bi. DPiéu nay lai mot 1an nita khéng thé thuc hién dugc
trong phuong phéap thim do. Ly do quan trong nhat ma phuong phap ngat
duoc wa chudng nhat 1a vi phuong phap thim do 1am hao phi thoi gian cua
bo vi diéu khién bang cach hoi do timg thiét bi ké ca khi ching khong can
dén dich vu.

1.3.2. Trinh phuc vu ngit ciia bang Vector ngit
Dbi v6i mdi ngit thi phai c6 mot trinh phuc vu ngét ISR (Interrupt
Service Ruotine) hay trinh quan ly ngat (Interrupt handler). Khi mot ngat
duoc goi thi bo vi diéu khién phuc vu ngat. Khi mot ngat duoc goi thi bo vi
diéu khién chay trinh phuc vu ngat. Dbi véi mdi ngat thi ¢6 mot vi tri cd
dinh trong bo nhd dé giit lai dia chi ISR ctia n6. Nhdm céc vi tri nhd duoc
danh riéng dé giri cac dia chi cia cac ISR dugc goi 1a bang Véc to ngit.
Khi kich hoat mgt ngit thi bd vi diéu khién di qua c4c buéc sau:
® Vi diéu khién két thic lénh dang thyuc hién va luu dia chi cia lénh ké
tiép (PC) vao ngan xép.
e NO nhay dén mot vi tri cd dinh trong bo nhd duoc goi 1a bang véc to ngat
noi luu gitt dia chi cuia mot trinh phuc vu ngit.
e B{ Vi diéu khién nhan dia chi ISR tir bang véc to ngat va nhay toi do. N6
bat dau thyc hién trinh phuc vu ngat cho dén lénh cudi cing cua ISR 4
RETI (tré vé tir ngat).
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e Khi thuc hién Iénh RETI b6 vi diéu khién quay trd vé noi no di bi ngit.

Truéc hét nd nhan dia chi cua bo dém chuong trinh PC tir ngan xép bang

cach kéo hai byte trén dinh cta ngan xép vao PC. Sau d6 bét dau thuc hién

cac Iénh tur dia chi do.

1.3.3. Bang Vector ngit ciia ATmega8

Pay 14 bang Véc to ngét ciia Atmega8, clng véi dia chi cua né trong

b6 nhd chuong trinh,

Bang 1.4: Bang vector ngat ciia Atmegas.

S6 vector Pia chi Nguon (diém goc) Y nghia
1 $0000 RESET Reset AVR
2 $0002 INTO Neat ngoai 0
3 $0004 INT1 Ngat ngoai 1
4 $0006 INT?2 Ngat ngoai 2
5 $0008 INT3 Nt ngoai 3
6 $000A INT4 Ngat ngoai 4
7 $000C INTS Ngdt ngoai 5
8 $000E INT6 Ngat ngoai 6
9 $0010 INTY Ngat ngoai 7
1 $0012 TIMER2 COMP__| So sanh Timer/Counter 2
1 $0014 TIMER2 OVF Bao tran Timer/ Counter 2
1 $0016 TIMER1 COMPA | Str dung Timer/ Counter 1
1 $0018 TIMER1 COMPA | So sanh Timer/Counterl (A)
1 $001A TIMER1 COMPB | So sanh Timer/Counterl (B)
1 $001C TIMER1 OVF Béo tran Timer/Counter 1
1 $001E TIMERO COMP__| So sanh Timer/CounterQ
1 $0020 TIMERO OVFE Bao tran Timer/CounterQ
1 $0022 | SPLSTC Khdi truyén nhan ndi tiép
1 $0024 USARTO0. RX B0 truyén dﬁf,liéu noitiep 0
2 $0026 USARTO0.UDRE | Bo6 dir Ii‘éu troneg USARTO
2 $0028 USARTO0.TX B truyen dit lidu ndi tiép TX
2 $002A ADC Bo6 chuyén doi ADC
2 $002C EE READY B6 nhé EEPROM
2 $002E ANALOG COMP | So sanh tin hiéu tuong tu
2 $0030 TIMER1 COMPC | So sanh Timer/Cuonterl (C)
2 $0032 TIMER3 CAPT | St dung Timer/Cuonter3
2 $0034 TIMER3 COMPA | So sanh Timer/Cuonter3 (A)
2 $0036 TIMER3 COMPB | So sanh Timer/Cuonter3 (B)
2 $0038 TIMER3 COMPC | So sanh Timer/Counter3 (C)
3 $003A _ [TIMER3OVF _ |Béotran Timer3
3 $003C USART1.RX B6 truyvén df; liéu ndi tiép 1
3 $003E | USART1.UDRE |B6 di liéu ring USARTL
3 $0040 USART1.TX B0 truyén dir liéu ndi tiép 1
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$0042 TWI Hai qia tri bén ngoai

3
3 $0044 SPM READY B6 nhé chuong trinh

1.3.4. Thir tw wu tién ngat

Thir tu wu tién cac ngat 1a khong thé thay doi va theo qui tic: “Mot
Vvéc to ngit ¢ dia chi thip hon trong bd nhé chuong trinh ¢ mic do wu
tién cao hon”. Chiang han ngit ngoai 0 (INTO) c6 mirc do wu tién cao hon
ngat ngoai 1 (INT1).

Dé cho phép mot ngit ngudi dung can cho phép ngit toan cuc (set bit
1 trong thanh SREG) va céc bit diéu khién tuong tmg.

Khi mot ngat xay ra va dang duoc phuc vu thi bit | trong thanh ghi
SREG bi x6a, nhu thé khi c6 mot ngat khéac xay ra thi n6 sé& khong duoc phuc
vu, do d6 dé cho phép cac ngat trong mot ISR (interrupt service routine) khac
dang thuc thi, thi trong chuong trinh ISR phai c6 Iénh SEI dé set lai bit | trong
SREG.
1.3.5. Ngit trong ngit

Khi AVR dang thyc hién mét trinh phuc vy ngat thudc mot ngat nao
d6 thi lai c6 mot ngat khac duoc kich hoat. Trong nhitng trudng hop nhu vay
thi mot ngat c6 mirc wu tién cao hon c6 thé ngat mot ngat c6 mirc wu tién thap
hon. Ldc ndy ISR cta ngit ¢c6 mic wu tién cao hon s& dugc thuc thi. Khi
thue hién xong ISR cua ngit ¢6 mic wu tién cao hon thi né méi quay lai
phuc vu tiép ISR cta ngit c6 mirc vu tién thap hon trude khi tro vé chuong

trinh chinh. Pay goi 1a ngét trong ngat.
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=& Chuong Trinh Chinh ™ Chuong Trinh Chinh

Hinh 1.12: C4c ngat 1ong nhau.

Gia dinh 1a khi mot ISR nao d6 dang thuc thi thi xay ra mot yéu cau
ngat tir mot ISR khac ¢ mirc uu tién thap hon thi ISR ¢6 mirc uu tién thap
hon khdng duoc phuc vu, nhung no sé¢ khong bi bé qua ludn ma ¢ trang théi
cho. Nghia 1a ngay sau khi ISR ¢ mtrc wu tién cao hon thuc thi xong thi dén
lwot ISR ¢6 mirc wu tién thap hon s& dugc phuc vu.

1.3.6. Cac ngit ngoai
Trén chip ATmega8 c6 2 ngat ngoai c6 tén 1a INTO va INT1 twong wng 2
chan s6 4 (PD2) va s6 5 (PD3) . C6 3 thanh ghi lién quan dén ngat ngoai do 1a
MCUCR, GICR va GIFR.
® Thanh ghi diéu khién MCU — MCUCR (MCU Control Register) la
thanh ghi xac 1ap ché do ngat cho ngat ngoai. Thanh ghi MCUCR chira cac
bits cho phép chiing ta chon 1 trong 4 MODE trén cho c4c ngat ngoai.

Bit 7 B 5 4 3 2 1 0

(S [ s ] S [ sm [ won | ow | e ] ow ] weuce
Read/\Write RIW RW RW RW RW RW RAW RW
Initial Value 0 0 0 0 0 0 0 0

MCUCR 1a mét thanh ghi 8 bit nhung ddi v6i hoat dong ngat ngoai,
ching ta chi quan tdm dén 4 bit thip cuand (4 bit cao dung cho Power
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manager va Sleep Mode). Bén bit thap 13 cac bit Interrupt Sense Control
(ISC) trong d6 2 bit ISC11:1SC10 dung cho INT1 va 2 bit ISC01:1SC00 dung
cho INTO.

Bang 1.5: Bang diéu khién kiéu ngit.

ISC11 | ISC10 Mo ta

Mirc thip cua chan INTx tao ra 1 yéu cau ngit — ngat muc

° ° thip

0 1 | Batky su thay doi nao ctia chan INTz tao ra 1 yéu cau ngat
Canh xuong trén chan INTX tao ra 1 yéu ciu ngat — ngat

' ° canh xubng

. . Canh 1én trén chan INTI tao ra | yéu cau ngat — ngat canh
Ién

® Thanh ghi diéu khién ngat chung — GICR (General Interrupt Control
Register) (trén cac chip AVR cii, nhu cac chip AT90Sxxxx, thanh ghi nay cé
tén 1a thanh ghi mat na ngat thong thuong GIMSK). GICR ciing 14 1 thanh ghi
8 bit nhung chi c6 2 bit cao (bit 6 va bit 7) 1a dugc sir dung cho diéu khién

ngat, cAu triic thanh ghi:

Bit 7 6 5 4 3 2 1 0

NT1 | NTO | - | - | - | - | IvsEL | WCE | GICcR
Read/Write RW  RW R R R R RW — RW
nitial Value 0 0 0 0 0 0 0 0

Bit 7 — INT1 goi 1a bit cho phép ngat 1(Interrupt Enable), set bit ndy bang 1
nghia 1a cho phép ngét INT1 hoat dong, tuong tu, bit INTO diéu khién ngét
INTO.

® Thanh ghi cd ngit chung — GIFR (General Interrupt Flag Register) c6
2 bit INTF1 va INTFO 1a cac bit trang thai (hay bit c& - Flag) ctia 2 ngat INT1
va INTO. Néu c6 1 su kién ngat phu hop xdy ra trén chan INT1, bit INTF1
dugc ty dong set bang 1 (twong ty cho trudng hop cua INTFO0), chung ta co

thé sir dung céc bit nay dé nhén ra cic ngat, tuy nhién diéu nay la khong can
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thiét néu ching ta cho phép ngit ty dong, vi vay thanh ghi nay thudng khong
dugc quan tdm khi lap trinh ngat ngoai. CAu tric thanh ghi GIFR:

Bit 7 B 5 4 3 2 1 0

I N O I I I e
Read/Write RW RW R R R R R R
Initial Value 0 0 0 0 0 0 0 0

Sau khi da xéac lap cac bit sin sang cho cic ngit ngoai, viéc sau cung
chung ta can 1am 1a set bit I, ttrc bit cho phép ngit toan cuc, trong thanh ghi
trang thai chung cua chip (thanh ghi SREG). Mot chu y khac 1a vi cac chan
PD2, PD3 la cac chan ngat nén ta phai set cac chan nay 1a Input (set thanh ghi
DDRD).

Set mode véi
MCUCR

v

Enable Interupt
voi GICR

4
Enable bit |
‘trong SREG

Hinh 1.13: Thiét 1ap ngat ngoai.
1.4. CAC BQ PHAN NGOAI VI KHAC
Ngoai cac bd phan ngoai vi da dugc gidi thiéu ¢ trén nhu: B dinh
thoi, cac cong vao ra, EEPROM... Vi diéu khién AT mega8 c6 nhiéu bd phan
ngoai Vi khac, cac bo ngoai vi nay rét tién loi trong cac tmg dung diéu khién
(bd PWM) xtr Ii s6 liéu (bd ADC, bd so sanh Analog), giao tiép (bd6 USART,
SPI, 12C).... Viéc tich hop cac bd ngoai Vi nay vao trong chip giup cho cac

thiét ké tré' nén thuan tién hon, kich thudc bo mach ciing gon gang hon.
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1.4.1. Gi6i thiéu vé bd bién doi ADC ciia ATmega8

Bo bién d6i ADC cd chiric nang bién d6i tin hiéu tuong tu (analog
signal) c6 gia trj thay doi trong mot dai biét trudc thanh tin hiéu sé (digital
signal). B6 ADC cta Atmega8 c6 d6 phan giai 10 bit, sai s tuyét doi l1a
2LSB, dai tin hiéu ngd vao tir 0V-Vee, tin hiéu ngd vao ¢ nhiéu lua chon
nhu: cé 8 ngd vao da hop don hudng (Multiplexed Single Ended), 7 ngd vao
vi sai (Differential Input)... C4 rat nhiéu phuong phap chuyén d6i ADC. Tuy
nhién, phuong phap chuyén d6i co ban va pho bién nhat 1a phuong phap
chuyén doi truc tiép (direct converting) hoac flash ADC. Cac b chuyén doi
ADC theo phuong phép nay duoc cau thanh tir mot ddy cac bo so sanh (nhu
opamp), cac bo so sanh duoc mic song song va duoc két ndi truc tiép vai tin
hiéu analog can chuyén dbi. Mot dién &p tham chiéu (reference) va mot mach
chia ap duoc str dung dé tao ra cac muc dién ap so sanh khéac nhau cho mai
bo so sanh.

Po phan giai (Resolution): Do phan giai duoc dung dé chi sé bit can
thiét dé chaa hét cac muc gié tri digital ngd ra. Trong truong hop c6 8 muc
gia tri ngd ra, ching ta can 3 bit nhi phan dé ma hoa hét céc gia tri nay, vi thé
mach chuyén d6i ADC véi 7 bd so sénh s& c6 do phan giai 1a 3 bit. Mot cach
tong quat, néu mot mach chuyén doi ADC c6 do phan giai n bit thi s& co
2" mac gia tri c6 thé c6 ¢ ngd ra digital. D¢ tao ra mot mach chuyén doi flash
ADC c6 d6 phan giai n bit, chiing ta can dén 2" - 1 bo so sanh, gia tri nay rat
16n khi thiét ké b chuyén doi ADC c6 do phan giai cao, vi thé cac bd chuyén
d6i flash ADC thuong c6 d6 phan giai it hon 8 bit. D6 phan giai lién quan mat
thiét dén chat luong chuyén d6i ADC, viéc lya chon d6 phan giai phai phu
hop véi d6 chinh xac yéu cau va kha nang xir Iy cta bo diéu khién.

Pién ap tham chiéu (reference voltage): Bién ap tham chiéu thuong la

gia tri dién ap 16n nhat ma bd ADC c6 thé chuyén doi. Trong cac bo ADC,
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Vref thuong 1a thong sé duoc dat boi ngudi dung, né 1a dién ap 16n nhat ma
thiét bi c6 thé chuyén doi.
Thanh ghi trong bé chuyén d6i ADC trén AVR:

Co0 4 thanh ghi trong b ADC trén AVR trong d6 c6 2 thanh ghi data
chtra dir liéu sau khi chuyén doi, 2 thanh ghi diéu khién va chira trang thai caa
ADC:

e ADMUX (ADC Multiplexer Selection Register): la 1 thanh ghi 8 bit

diéu khién viéc chon dién ap tham chiéu, kénh va ché d6 hoat dong cua ADC.

T 6 a 4 3 2 1 0
I REFE1 REFSD ADLAR ML 4 MLX3 MLUX2 ML MLUXD I ADMUX
R R R R R R R RW
0 0 0 0 0 0 0 0

- Bit 7:6 - REFS1:0 (Reference Selection Bits): 1a cac bit chon dién ap
tham chiéu cho ADC, 1 trong 3 ngudn dién ap tham chiéu c6 thé dugc chon
la: dién 4p ngoai tir chan VREF, dién ap tham chiéu ndi 2.56V hoic dién ap
AVCC.

Béang 1.6: Chon di¢n ap tham chiéu.

REFS1 | REFS0 | Voltage Reference Selection
0 0 AREF, Internal Vref turned off

0 1 AVCC with external capacitor at AREF pin

0 Reserved

Internal 2.56V Voltage Reference with external capacitor at AREF pin

- Bit 5- ADLAR (ADC Left Adjust Result): 1a bit cho phép hi¢u chinh
trai két qua chuyén doi.

- Bits 4:0 - MUX4:0 (Analog Channel and Gain Selection Bits): 1a 5 bit
cho phép chon kénh, ché d6 va ca hé sd khuyéch dai cho ADC. Do bo ADC
trén AVR c6 nhiéu kénh va cho phép thuc hién chuyén d6i ADC kiéu so sanh
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(so sanh dién 4p gitta 2 chan analog) nén trudc khi thyc hién chuyén doi,
chung ta can set cic bit MUX dé chon kénh va ché d6 can sir dung.
e ADCSRA (ADC Control and Status RegisterA): la thanh ghi chinh

diéu khién hoat dong va chira trang thai caa module ADC.

T & = 4 3 2 1 0
I ADEN ADSC ADATE ADIF ADIE ADPSEZ ADPSE1 ADPS0 I ADCERA
H.'I Il""ur H.'I Il""ur H.'I Il""ur H. .'I Il""ur H.'I Il""ur H.'I Il""ur H_'. 'l"'\.r H_'. Il""ur
o o 0 o o 0 o o

ADCL va ADCH (ADC Data Register): 2 thanh ghi chira gia tri cta
bits nén can 2 thanh ghi dé chira gia tri chuyén ddi. Tuy nhién tong sb bit cta
2 thanh ghi 8 bit 1a 16, con s6 nay nhiéu hon 10 bit cuia két qua chuyén doi, vi
thé ching ta dugc phép chon cach ghi 10 bit két qua vao 2 thanh ghi nay. Bit
ADLAR trong thanh ghi ADMUX quy dinh cach ma két qua dugc ghi vao.

ADLAR=0:

15 14 13 12 11 10 g B
| - - - - - - ADCH ADC8 | ADCH
| aocr ADCE ADCS ADC4 ADC3 ADC2 ADC1 ADCO | ADCL

7 g 5 4 3 2 1 0
ADLAR=1:

15 14 13 12 11 10 =t B
| Abco ADCE ADCT ADCB ADCS ADCA ADC3 ADC2 | ADCH
| ADCA ADCOD - - - - - - | ADCL

7 & 5 4 3 2 1 0

Thong thuong, 2 thanh ghi data dugc sap xép theo dinh dang
ADLAR=0, ADCL chua 8 bit thap va 2 bit thip caa ADCH chta 2 bit cao
nhat caa gi4 tri thu duoc.

e SFIOR(Special FunctionlO Register C): thanh ghi chirc nang dic
biét, 3 bit cao trong thanh ghi ndy quy dinh ngudn kich ADC néu ché d6 Auto
Trigger dugc str dung. Do 1a cac bit ADTS2:0 (Auto Trigger Source 2:0). Cac

loai ngudn kich dugc trinh bay trong bang dudi.
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Ngudn kich ADC trong ché do Auto Trigger:
Bang 1.7: Ngudn kich ADC trong ché d6 Auto Trigger.

ADTS2 ADTS1 ADTSO0 Trigger Source
0 0 0 Free Running mode
0 0 1 Analog Comparator
0 1 0 External Interrupt Request 0
0 Timer/Counterd Compare Match

0 Timer/Counter0 Cverflow

Timer/Counter Compare Match B

0 Timer/Countert Cwerflow

Timer/Countert Capture Event

So @6 khoi don gian ciia mdt bd ADC dwoc thé hién nhw sau:

—
~
ADC T ™

ADC 6 - PIEN THE BO DAO PONG
THAM CHIEU
ADC 5 =
ADC 4 - EN
| BO CHUYEN DOI HAI THANH GHI
—| ADC ADCH - ADCL
ADC 3 —
ADC 2 ———= I
e . CHE DO
: NGAT
ADCOG ——————*= -
|

8 KENH TIN HIEU TUONG TU

Hinh 1.14: So dd khéi don gian bo ADC.
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Nguyén tic hoat dong cua khdi ADC: Tin hiéu twong tu dua vao cac
ngd ADC 0 — 7 duoc ldy mau va bién dbi thanh tin hiéu sb tuong ung. Tin
hiéu s6 duoc luu hanh trong hai thanh ghi ACDH va ADCL. M6t ngit c6 thé
duoc tao ra khi hoan thanh mot chu trinh bién d6i ADC. B6 ADC cua
Atmega8 phtrc tap hon nhiéu, tuy nhién co s& van dua vao nguyén tac trén.
1.4.2. Giéi thiéu bd truyén dir liéu ndi tiép USART ciia ATmega 8

USART (Universal Synchronous and Asynchronous serial Receiver
and Transmitter): Bo diéu khién dong bo va bat dong bo, day 1a khdi chirc
nang dung cho viéc truyén thong giita vi diéu khién voi cac thiét bi khac.
Trong véan dé truyén dit liéu s6, c6 thé phan chia cach thtc truyén dir liéu ra
hai ché do co ban la: Ché d6 nhan dong bd (Synchronous) va ché do truyén
nhan bat déng bo (Asynchronous). Ngoai ra, néu gdc d6 phan ctng thi cd thé
phan chia theo cach khac d6 1a: Truyén nhan dix liéu theo kiéu néi tiép (serial)
va song song (paralell).

Truyén dong bd: 1a kiéu truyén dir liéu trong d6 bd truyén
(Transmitter) va bd nhan (Receiver) sit dung mot xung dong hé (clock). Do
d6, hoat dong truyén va nhan giir liéu ra dong thoi.

Truyén bat dong bd: La kiéu truyén dit liéu trong d6 mdi bo truyén va
bd nhan c6 bd dao dong xung clock riéng, toc do xung clock & hai khéi nay
c6 thé khac nhau, nhung thuong khéng qua 10%. Do dé khéng ding chung
xung clock, nén dé dong bo qua trinh truyén va nhan dir liéu, nguoi ta phai
truyén cac bit dong bo (Start, Stop....) di kém voi céc bit dix lieu.

ATmega8 c6 hai bo USART la USARTO va USART1. Hai b6 USART
nay la doc lap nhau, diéu nay cé nghia la hai khéi USARTO va USART1 c6
thé hoat dong cung mot ldc. Bén dudi 12 so dd khdi don gian cua khéi
USART.
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Hinh 1.15: So d6 khéi bo USART.
1.4.3. Hé théng xung CLOCK:
Hé thong xung clock Atmega8 duoc chia thanh nhiéu khéi khac nhau,

mdi khdi (modul) s& cung cap xung clock cho céc khéi ngoai vi tng dung

tuong tng.
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XUNG ADC

XUNG /O XUNG CLOCK DEN

XUNGCPU
CHIP AVR

XUNG ASY

XUNGFLASH

RESET ' BOBINHTHOT
TIN HEU | WATCHDOG
+ Y 'Y

NGUONXUNG  XUNCWATCHDOG

/ NGUON BODAOBONG
/[ xNe N\ WATCHDOG

Xung clock ciia b} watchdog

XUNC CLOCK ' .
- _ N
CHO BO BINH|| xune crock || XUNG CLOCE | | XUNG CLOCK %.ic'.; Eﬁﬂfﬁ XUNG CLOCK
S1DiNe | xenirmie || NGOAIDUNG | | N¢oArping || NGOAIDUNG || “pal e vc
TH NGOAIDUNG ! THACH ANH
L a MAYPRAT | | THACHANH | THACHANH | ™o,

Hinh 1.16: So d6 hé thong xung clock cho ATmega8.
1.4.4. Bo tao dao dong thach anh:

Céc chan XTALL1 va XTAL2 (chéan c2 XTALS
. 7 T a—
23 va chan 24) lan lugt 1a ngd vao va ngd
CH [
, . - - *TAL1
ra cua by khuéch dai dao duogc tich hop
san trong chip. Gia tri cia tu C1 va C2 GND

I

phai bang nhau va thuong co gia tri vao
khoang 12pF — 22pF. V61 ATmega8 thi

tan s6 xung clock hé thong tbi da

Hinh 1.17: Ghép ndi bo dao

dong thach anh.
16MHz va dé dat duoc tan sb tdi da nay

bit cau chi CKOPT phai dugc 1ap trinh (= 0). Néu bit CKOPT khong duoc 1ap
trinh (= 1) thi tan s t6i da chi 1a 8MHz.
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CHUONG 2 :
NGON NGU LAP TRINH C VA PHAN MEM LAP TRINH
CODEVISIONAVR

2.1. NGON NGU LAP TRINH C CHO AVR
2.1.1. Khai niém.

2.1.1.1. Céc cha thich va tién xir li (PreProcessor)
e Céc chu thich:

Thong thuong bat dau mot chuong trinh 1a cac chu thich vé project
cach ch thich phai bat ¢au bang dau // hay /* cac chi thich */ va duoc trinh
bién dich bo qua khi bién dich.

e Céc tién xir ly:

#include: Dung dé chén céc file can thiét vao project, cac file ndy nén dé
trong thu muc inc cua trinh bién dich CodeVisionAVR.

#include <mega8.h>

Cho phép sur dung céc thanh ghi ciia Atmega8. Turc bao cho trinh bién
dich biét chiing ta dang sir dung vi diéu khién Atmega8. Day sé& 1a dong code
dau tién trong chuong trinh C.

#define: Dung dinh nghia mot gia tri nao d6 bang cac ki tu.
#define max Oxff

Pinh nghia max c6 gia tri 1a Oxff. Chi y khong c6 dau chiam phay (;)
& cudi cau vi define chi 1a3 mot macro chir khong phai 1a mot 1énh. Macro
cling c6 thé c6 tham sé.

e Céc kiéu dir liéu (Data Types):
Ngoai cac kiéu dit liéu cua C, CodeVisionAVR con ¢ kiéu dit liéu bit

la kiéu dit liéu 1 bit, nén giai gi4 tri chi ¢4 0 va 1. Kiéu bit chi hd trg di vai
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khai bao bién toan cuc Ia chinh. Vi bién bit cuc bo, trinh bién dich chi cho
khai bao téi da 8 bién bit.

Bit a; //a 1a bién kiéu bit.

Céc kiéu khéc duoc cho trong bang dudi.

Bang 2.1: Cac kiéu khai bao dit liéu

Kiéu dir liéu Kich c& (bit) Giéi han

Bit 1 0.1

Char 8 -128 deén 127
Unsianed char 8 0 dén 225

Sianed char 8 -128 dén127

Int 16 -32768 dén 32767

Short int 16 -32768 den 32767
Unsianed int 16 0 dén 65535

Sunged int 16 -32768 dén 32767

Long int 32 -2147483648 dén 2147483647
Unsian long int 32 0 dén 4294967295
Sianed long int 32 -2147483648 dén 2147483647
Float 32 + 1.175e38 dén +3.402e38
Double 32 + 1.175e38 dén +3.402e38

* Hang:

- CAc hang s6 duogc dat trong bo nhd FLASH, chtr khdng dit trong RAM.

- Khong duoc khai bao hang trong chuong trinh con.

- Gi4 tri 100 duoc hiéu 1a s6 thap phan (decimal), 00101 dé chi gia tri nhi
phan (binary) va Oxff dé chi gia tri thap luc (hexadecimal).

Const char a = 128; // hang s a c6 kiéu char va c6 gia tri 1a 128.

e Bién:

- Bién gdm c6 bién toan cuc (global) 1 bién ma ham nao ciing c6 thé
truy xuét, va bién cuc bo (local) 12 bién ma chi c6 thé truy xut trong ham ma
no duoc khai bao.

- Bién toan cuc, néu khéng co gia tri khoi tao s& dwoc mit dinh 1a 0.

Bién cuc bo, néu khong ¢ gia tri khoi tao s& c6 gia tri khong biét trudc.
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- Bién toan cuc duoc luu trir trong cac thanh ghi Rn, néu ding hét cac
thanh ghi thi s& chuyén sang luu trit trong ving SRAM. Pé ngin can cac
bién toan cuc duogc luu vao cac thanh ghi Rn, di cac thanh ghi ndy van con tu
do, ta dung tur khoa volatile.

- Bién toan cuc néu khodng luu trong cac thanh ghi da chirc nang thi
dugc luu trir trong bd nhd SRAM, ¢on bién cuc bd, néu khdng luu trong cac
thanh ghi da chuc nang, thi dugc luu trir trong vung data STACK. Khi
chuong trinh tra vé gia tri cubi ciing cho ham thi cac bién cuc b duogc luu trix
trong stack s& bi khoa. Pé bién cuc bo khong bi xoa khi thoat khoi ham ta
dung tir khoa static.

- Bién bit toan cuc dugc cap phat ¢ cac thanh ghi R2 toi R14 cua vi diéu
khién, cac bit duoc cap phat tir R2 téi R14 theo thu tu khai bao, nhic lai la
Atmega8 c6 32 thanh ghi da chirc nang RO dén R31.

- Trong chuong trinh C, noi bat dau thyc thi chuwong trinh 1a diém bat
dau cua ham Main. Thuyc té, khi bién dich sang hop ngir (assembly), diém bt
dau ctia chuong trinh van 14 vi tri vector reset (dia chi 0000h). Truéc khi chay
toi vi tri chuong trinh main, chuong trinh hop ngtt sé thuc hién khdi tao cac
bién toan cuc,.... Do dd, khi chay vao ham main, cac bién toan cuc, ma thuc
chét 1a cac 6 nhé, da co gia tri khoi tao sin. Voi cac bién cuc b, trinh hop
ngtr khong khai tao trudce gia tri.
® Chuyén ddi kiéu dir liéu:

Trong mot biéu thirc todn hoc, cac toan hang cé thé c6 kiéu dir liéu khac
nhau, khi d6 trinh bién dich s& tu dong chuyén tit ca cac toan hang vé clng
mot kiéu duy nhat. Thi tu vu tién chuyén doi la:

Char -> unsigned char -> int -> unsigned int -> long -> unsigned long -> float
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2.1.1.2. Mang (Array)

Mang 1a mot day cac bién xép lién tuc nhau. Ki hiéu [ ] ding dé khai béo
mang. Mang khai b4do ngoai ham goi la mang toan cuc (global array), mang
khai bao trong ham goi la mang cuc bo (local array).
int global_array [4] = {1,2,3,4}

// mang c6 4 phan tir (dang nguyén) cé khdi tao gia tri ban dau.

global_array [0] =9;

// ghi gié tri 9 vao phan tir ¢au tién cia mang int

multidim_array [2] [3] = {{1,2,3},{4,5,6}}

I/ mang da chiéu c6 khai tao gia tri ban dau.

2.1.1.3. Ham (Function)

- Ham 14 doan chuong trinh thuc hién tron ven mot ¢éng viéc nhat dinh.

- Ham chia cit viéc 16n bang nhiéu viéc nhé. N6 gilp cho chuong trinh séang
sta, d& stra, nhat 12 d6i vai cac chuong trinh 16m.

- Chuong trinh phuc vu ngat (ISR) ciing c¢6 thé xem la mot ham, nhung
khong c6 tham s truyén vao ma ciing khdng cé tham so tra vé.

- Gi4 tri tra vé cua ham duoc luu trong cac thanh ghi R30, R31, R22, R23.

® Con tré (Pointer):

Nhitng bién luu trir dja chi cuia mot bién khac goi 1a con tro (pointer).
C0 hai toan tu lién quan téi con tro la: & va *.
&: 1a toan tir liy dia chi, c6 nghia 12 “dia chi ciia”.
* : |4 toan tir tham chiéu, c6 nghia 12 “Gia tri dugc tro boi”.
Pé str dung con tro ta phai khai bao né. Kiéu khai bao nhu sau:
Type * pointer_name

Int *con_tro;
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Pé y 1a ddu sao (*) ma ching ta dat khi khai bao mér con 6 chi ¢6
nghia rang: B6 la mét con tré va hoan toan khong lién quan dén toan tir
tham chiéu * ma chiing ta dé néi & trén. D6 don gidn chi la hai tac vu khac
nhau duwoc biéu dién bai cing mét ddu.

Khi mot bién con tro duoc khai bdo, né chua chtra dung gié tri nao
ca, gidng nhu cac kiéu bién khac. Dé gan dia chi cho con tro ching ta can
phai gan gid tri cho con tro do (tie khoi tao con tro).

Int number;

int *con_tro:// khai b4o bién con tro 1a mot con tré nguyén

con_tro = &number :// bién con_tro téi bién number

Sau khi khai tao, ta c6 thé sir dung con tro binh thudng trong cac biéu thirc.
2.1.1.4. Truy xuit cac thanh ghi vao/ra (accessing the 1/O registers)

Viéc truy xuat cac thanh ghi I/O cia AVR kha don gian, tat ca cac
thanh ghi 1/0 cia AVR da duoc khai bao trong file io.h. (hoac file header
cho timg chip cu thé, mega8.h) vao chuong trinh I c6 thé str dung cac thanh
ghi nay. Chl y 1a viéc truy xuat bit trong cac thanh ghi c6 dia chi 5Fh trg 1én
trong viing nhé SRAM 1a khdng thé thuc hién duoc.
include<io.h> char temp ;
temp = PIND:; // doc gid tri & cong D vao bién temp
TCCRO = 0x4F; // ghi gia tri 4Fh vao thanh ghi TCCRO
DDRD = 0x0c; // set bit 2 va 3 cua thanh ghi DDRD
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2.1.2. Tém tit ciu tric diéu khién
2.1.2.1. Cau tric diéu Kién
if vaelse:
if (condition 1)
{
Khdi lénh 1
by
else if (codition 2)
{
Khdi 1énh 2
b
else
{
Khdi 1énh khéc
b
Vi du.
if (input ==KEY _1) PORTD = 0x01;
else if (input == KEY_2) PORTD = 0x02; else if
(input == KEY_3) PORTD = 0x03; else
PORTD = 0x00
2.1.2.2. Vong lap While va do — While
while (expression) starement ; // (1)
do statement while (condition); // (2)
Chtic ning cua (1) don gian chi la 1ap lai statement khi diéu
Kién expression con thoa mén.
Chtrc ning cta (2) hoan toan giéng vong lip white chi trir mot didu 1a

diéu kién diéu khién vong lip duogc tinh toan sau khi statement duogc thuc
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hién, vi vay statement s& dwoc thuc hién it nhdt moét lan ngay ca khi
condition khdng bao gid duoc thoa man.
inti;

while (I <128)

{

PORD =1,

1=1*2;

¥

Pé c6 thé 1p vo han, ta ding cau tric:
While (1)

{ Statement

¥

2.1.2.3. Vong lap for

for (initialization; condition; increase) statement;

Chtc nang chinh cta no la lap lai statement chung nao condition
con mang gié tri dang nhu trong vong lap while. Nhung thém vao do, for
cung cép chd danh cho 1énh khdi tao va Iénh tang. Vi vay vong lip nay
duoc thiét ké dit biét lap lai mot hanh dong véi mot sé 1an nhat dinh.

- Initialization dugc thuc hién. NGi chung né dit mot gia tri ban dau cho

bién diéu khién. Lénh nay duoc thuc hién chi mot lan.

- Condition dugc kiém tra, néu né 1a dung vong lap tiép tuc con néu khong

vong lap két thiic va statement dugc bo qua.

- Statement duoc thuc hién. N6 c6 thé c6 mot 1énh don hodc 1a mot khéi

1énh dugc bao trong mot cap ngoac nhon.

- Cudi cung, increase duoc thuc hién dé ting bién diéu khién va vong lip

quay trd lai kiém tra.
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For (inti=1;1<=128;i=1*2)

{

PORD =1

}

Céu trdc sau sé& lap vo han giéng nhu ciu tric while (1)

for (3;)

{

I/ Statement

}

2.1.2.4. Lénh ré nhanh break va continue

- Str dung break ching ta c6 thé thoét khoi vong lap ngay ca khi diéu kién dé
no két thuc chwa duoc théa man. Lénh ndy cd thé dugc dung dé két thic
mot vong lap khong xac dinh hay budc né phai két thuc giita chimg thay
vi két thdic mot cach binh thuong.

- Lénh continue 1am cho chuong trinh bo qua phan con lai caa vong lap
va nhay sang lan lap tiép theo.

int n;

for (n=10; n>0; n--)

{

PORD =n;

if (n==7)

{

break;

¥

¥
Chuong trinh trén sé cho PORTD =10, 9, 8, 7.
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Néu stra lai doan code trén nhu sau:

int n;

for (n=10; n >0; n--)
{

if (n==7)

{

break;

}

PORTD =n;

}

Thi PORTD =10, 9, 8.
¢ Lénh nhay goto
Lénh goto cho phép nhay vo diéu kién vé6i bat ki diém nao trong chuong trinh.
intn=10; loop :
PORTD =n; n--;
if (n>0) goto loop;

PORTD =10,9,8,7,6,5,4, 3, 2, 1.
Loop & nhan ctia chuong trinh, gidng cach viét trong hop ngit.
Dé y, lénh n--, 1énh ndy s& giam n di 1. Ta cd thé viét gon hai cAu 1énh:
PORTD =n;
n--
thanh: PORTD = n--; 1énh nay duoc hiéu I thuc hién phép gan trude roi mai
giam n di 1. Néu sira lai thanh PORTD = --n ; thi s& giam n di 1 r6i mai thuc
hién phép gan. Tuc twong duong véi:
n--,
PORTD =n;
Ldc nay PORTD=9,8,7,6,5,4, 3, 2, 1.
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Truong hop ++n va n++ ciing hiéu tuong tu, voi ddu + chi su ting Ién.
2.1.2.5. Cau triic lya chon Switch:

Switch (expression) {

case constantl :

block of instructions 1 break;

case constant2 :

block of instructions 2 break;

...............
................

default
default block of instructions
}

Switch hoat dong theo cach sau: switch tinh biéu thirc va kiém tra xem
n6é co bang constantl hay khdng, néu dung thi nd thuc hién block of
instructions 1 cho dén khi tim thay tir khoa break, sau d6 nhay dén phan
cudi cta cau tric lua chon switch. Con néu khéng, switch s& kiém tra xem
biéu thire ¢6 bang constant 2 hay khong. Néu dung né sé& thuc hién block of
instructions 2 cho dén khi tim thay tir khda break. Cudi cung, néu gia tri biéu
thire khdng bang bat ky hing ndo duoc chi dinh ¢ trén thi chuong trinh s&
thuc hién cac lénh trong phan default néu né ton tai vi phan nay khong bat
budc phai c0.

C6 sy twong ty gitra 1énh Switch va cau tric if — else

Switch (x) {
case 1:

PORTD = 0x01 ;
break;

case 2:
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PORTD = 0x02;

break:

default:

PORTD = 0x00;

}

Tuong duong voi: If (x ==1)

{

PORTD = 0x01; Else if (x ==2)
{

PORTD = 0x02;

}

else

{
PORTD = 0x00;

¥
2.1.3. Ching hop ngir trong C
Pé c6 thé viét hop ngir trong chuong trinh C, ta dung chi thi #asm va
#endasm. Céac thanh ghi RO, R1, R22 R23, R24, R25, R26, R27, R30, R31 cé
thé sir dung trong doan chwong trinh hop ngi.
#asm
Sei // cho phép ngit toan cuc
#endasm

Néu chi viét trén mot dong thi c6 thé viét gon la:
#asm (“se1”
2.1.4. T6 chirc b nhé¢ SRAM

Trinh bién dich phan chia va quan li b6 nhd SRAM ctia AVR nhu sau:

dé truy xuat truc tiép téi mot dia chi ndo d6 trong cac viing nhé cua AVR ta
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ding cach sau, cach nay thich hop khi ta muén quan Ii mot khdi nhé cho mot
chirc nang nao do:

e Truy xuét b nhé RAM
Unsigned char *Pointer;
Pointer= (unsigned char *) 0x90h : // truy xuit vao dia chi 0x90h cia SRAM

e Truy xuét bd nhé Flash
Flash unsigned char *Pointer;
Pointer= (flash unsigned char *) 0x90h ; //truy xuat vao dia chi 0x90h cua
flash

e Truy xuiat bd nhé Eeprom
Eeprom unsigned char *Pointer;
Pointer = (eeprom unsigned char *) 0x90h; truy xuit vao dia chi 0x90h cua
eeprom
2.2. PHAN MEM LAP TRINH CHO VI PIEU KHIEN AVR

Gi6i thiéu phan mém CodeVisionAVR

CodeVisionAVR

Rapid Application Development

for Atmel AVVR Macrocontroliers

Version 2.05.6 Evaluation

® Copynght 19958-2012 HP infoTech s.r.l.

_4).@_

Hinh 2.1: Chuong trinh 1ap trinh ATmegas8.

Freeware, for evaluaton and
non-commercial use only

CodeVisionAVR la phan mém chuyén dung d¢ lap trinh chip AVR,
ngdn ngir lap trinh C hay Asm va mét sé ngén ngir thong dung khéac déu cé
thé chay trén nén CodeVisionAVR.
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Gié6i thiéu so lwgc vé phan mém Codevision

£¥ CodeVisionAVR - C:\l
File
]

Edit Search View

=a-HE

EE: Code Mavigator
=S¥ CodeVisiontR

o o @ |

BT ([ ERvYExEs BEae. &

\Administrator\Desktoy

AVR.prj
Project Tools Settings Help
B0 -HNMERS. o =)

FLe RYE RIE

Bl=|
1

|| @~
%0

M |

EXENEE
|18 % & .

LES

%

P
9

N @. BENE

| S

AYR : Mates  AVR.c* B
B--@ Froject: VR
5 Notes mEr s, T T
This program was produced by the
[l avR.c 2 Th. duced by th
B Headers 3| | |codeNizardaVR V2.05. € Evaluasion
B"% List Files 4 Au::,_we:_'(:c Program GCenerator ) ) _
D &R asm 5 & Copyright 1998-2012 Pavel Haiduc, HD Infolech s.r.1.
. : [ http://www_ Bpinfotech. cam
BRIt ; E B
-0 _AVH map g FProject -
@ Other Filez ol | |version -
10 Date > 28/10/2012
11 Author : Freewsrs, for evaluation and
12 non-commercial use only
13 Campany -
14 Comments:
15
16
17 Chip type : ATmegaé
18 Program type : Appliration
139 AVR Core Clock freguency: 1&.000000 MHz
20 | | |Memory model - Small
21 External RAM size o
22 Data Stack size : 256
23 L T Y
24
25| |#include <megad_h>
26
27 #/ Declare your global variables here

Hinh 2.2: Giao dién lap trinh phan mém CodeVisionAVR.
Tao mot chuong trinh maéi FILE >> NEW

~ode i \.‘1. 1 u.'.l
£X CodevisionAVR - C:\U:

\AdministratonDesk

AVR prj

Edit Search \iew Project Tools Setfings Help
5 ) I 2 o,
0 DEd M ERE, o 2 B|s| ple-o-C OB B« B,
(= Open Ctrl+0 [
= = o3} 0F O}
£ Reopen ’g@%5m|v &4 mﬁ‘)iﬁ‘)iv B 8 “a Fm k| | ‘|%$v
e R L
I save Ciri+3 E\}H@ B k% B .
P savess.. [CsersbanmstatonDeskiopia e
(Gl Save Al Shift«Ctri+S Notes  AvRe* B3
7 Close CirkeW L [Ell/isivssssonacsssssiiiiiiiiisisiissssssasssnsiiiiiniiine
2 This program was produced by the
R 3 CodeRizardAVR VZ.05.& Evaluation
[ Close Al .
4 Automatic Program Generator
] Convertto Library 5| ||@ Copyright 1555-2017 Pavel Haiduc, HP InfoTech s.r.1.
[ htp: /s /www_ Apinfotech. com
Page Setup 7
3 ) . g Brojecr -
Print Preview s Vereion -
& print Cri+p 10| | |Date : 26s16,3012
. 11 Author - Freeware, for evaluation and
3 et Alt+F4 12 | | |non-commereisl use only
M 13 Company -
14 Comments:
15
16
17 Chip type : ATmegaf
18 Drogram type : Application
19 AVR Core Clock freguency: 1&.000000 MHz
20 | | | Memory model : Smell
21 External RAM size o
22 Data Stack size : 258
23 Ahdd e d AR bR bbb
4
25 ¢include <mega8.h>
6
27| |/ Declars your global variables hars

Hinh 2.3: Cach tao moét project trén CodeVision AVR.

Nhan OK d¢é tiép tuc cac budc tao project cho phan mém:
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[ Confirm

4% VYou are about to create a new project.
Y Do youwant to use the CodeWizard AVR?

Mo |

Hinh 2.4: Cac budc thyuc hién.

Check vao nut Project >>> OK

(% Create Mew File

File Type—
i Source ¢ ak
@ Project | X Cancel

Hinh 2.5: Cac budce thuc hién.
Chon thé Chip dé chon loai AVR can lap trinh va téc d6 xung Clock

| &p CodeWizardAWR - untitied. owp
|

File Program Edit Help
RS S = ANE Y = i

USART | Analog Comparator | sDC | SPI
12C | 1wwire | Twnzo
Alpharnumernc LCD I Graphic LCD
Bit-B arng=ed I Project Infarmation

Chip | Fort= I E=ternal IRO I Timers

Chip: FERE ==l

Clock: | 16.000000 "‘_._l rH=z

B Check Fezet Source
Program Type:

Spplication

Hinh 2.6: Cach chon loai AVR
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Ep CodeWizardAVR - untitied. cwp

File Program Edit Help

e = = B|?
USART | Analog Comparator | A0C | SPI
|2C I 1wie | Twinzg
Alphanurmeric LCD I Graphic LCD
Bit-B anged | Project Information
Chip | FPorts | External IRG I Tirmers
Fort B | Part C I Part O |
Drata Direction Pullup A0 utpt W alue
EBitDd _In T Bit0
Bit 1 Ot 1) Bit1
Bit 2 Out o Bit2
Bit 2 In F| Bit 3
Bit 4 Out 1) Bit 4
Bits In T Bit&
BitE In T BitE
Bit ¥ In T Bit ¥

Hinh 2.7: Chon cong vao ra

Sau c4c budc nay la ta co thé tién hanh 1ap trinh trén CodeVision AVR.
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CHUONG 3:

THIET KE VA XAY DUNG HE THONG PHUN SUONG
LAM MAT TU PONG

3.1. CHUC NANG CAC KHOI VA LINH KIEN SU DUNG TRONG
THIET KE MACH
So dd nguyén ly thiét ké mach:

\Q
Rt
\C VOeNeC ok
VX \(C
VL
) 1 D1
(U { 10k 119
10k 100nf ST_1 1 2
I n ] m‘ ] ] ¥ r— 100eF
7 rarDy > 7 % GND
: DID) gh =
POAINTY)  (ADCSSCLYCS X .
PONINTLL  (ADCUSDAWCH -4 o
PONTONCR)  (ADCIRO) X (o

(ADCRC2 —%‘—K
XulVTOSCUP6  (ADCINCT p=X

(ADCHRCS |
AulYTOSCHPR? :
v LI_SK = B
(CRPRS If MISO GND
; FONTI) (MISONE4 M1 Mond
n::.u\q (MOSIOCPE (=
PONANI)  (SOCIEPR? (o
POCH)  (OCIA)
Zz
S
%| rd Nei - =
1 S EHAS TP s
GNDGAD f éiilll P

LL8

Hinh 3.1: So d6 nguyén 1y thiét ké mach.
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3.1.1. Khéi mach chinh lwu va 6n ap 5V

tigudn DG
phiing
) L " Mach | Mach " Mach -
AC Bien ap | chinh | loc | énap

N/ L

Hinh 3.2: So d6 tong quét ctia mach cap ngudn.
3.1.1.1. Bién ap va mach chinh luu

Bién ap Céu Dicde

220V AC

Hinh 3.3: Mach chuyén dbi dién ap 12VDC tir ngudn 220VAC
ghép ndi qua tu loc.
Trong d6 bién ap ngudn dung dé ha dién 4p xoay chiéu tir 220V xudng
dién ap 12V qua mach chinh lwu ciu Diode thay doi dién ap tir dong xoay
chiéu thanh 1 chiéu. Ty hoa cong suét 1én 2200uF dung lam kho chira dién co

tac dung loc gon xoay chiéu sau chinh Iuu cho ngudn DC phang hon.

51



3.1.1.2. Mach ngudn 6n ap 5V

uiﬁ
2y D6 L2 VOO Voo "
1 = 3 T R15 .
| — ™ F Out — | GNI»
3 C35 i3 i I
| Diode=T~100uf 10uF ) Led
I3 — 100 F
- Lo |
GND
GND  L78xl GND GND

GND
Hinh 3.4: Mach nguén 6n dinh 5V.
Thong s6 chinh ciia mach:
- Pién ap dau vao tir 12VDC — 40VDC
- Pién ap daura 5V
- Co bao vé chdng dong nguoc
Céc linh kién chinh trong mach:
- Diode bao vé chéng dong ngugc
- Ty dién hoéa 100uF - 50V
- Tu di¢n khong phan cuc C104
- Led bao ngudn va dién trd led
- IC 6n 4p 7805
e IC on ap 7805:
7805 gdm c6 3 chan két ndi: chan 1 1a
chan ngudn diu vao, chan 2 1a chan GND,

chan 3 14 chan lay dién 4p ra.

- Chan 1 — 2 1a chan dién ap dau vao:
Pay la chan cip ngudn dau vao cho 7805 hoat

dong. Giai dién ap cho phép dau vao 16n nhat

INPUT — =— QUTRUT
la40V. +
- Chan 3 1a chan dién 4p dau ra : Chan GROUND
nay cho ta 1y dién ap dau ra 6n dinh 5V. Hinh 3.5: IC 8n &p 7805.

Dam bdo dau ra 6n dinh luén nam trong giai
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tir (4,75V dén 5,25V).

Khi cap ngudn cho 7805 can phai luon dam bao thong s6 Vi - Vo > 3V.
Tuc 1a dién 4p dau vao phai nam trong khoang 8V — 40V. Néu dudi 8V thi
mach 6n 4p khong con tac dung. Thong thuong ngudi ta thuong cdp ngudn
16n hon it nhat gap d6i ngudn dau ra dé tranh trudng hop sut ap dau vao sinh
ra ngudn dau ra khong 6n dinh trong thoi gian ngén.

® Thanh phin loc ngudn va loc nhiéu:

Cac tu héa 470uF duoc dung dé loc dién ap. Vi day la dién ap mot
chiéu nhung chua dugc phang van con cac gon nhap nhd nén cac tu nay co tac
dung loc ngudn cho thanh dién 4p mot chiéu phang.

- Tu C5 1a tu loc ngudn dau vao cho 7805. Tu ndy phai c6 dién dung du
16n dé loc phang dién ap dau vao va dién ap tu chiu dung phai 16n hon dién ap
dau vao.

- Tu C6 1a tu loc ngudn dau ra cho 7805, dung dé loc ngudn dau ra cho
bang phang.

Trong thanh phan mét chiéu con cd cac song diéu hoa bac 2, 3..., song
nhap nho c6 tan sb cao, nhiéu bén ngoai. Cac séng nay anh hudng dén hoat
dong cua 7805. Néu trong mach ton tai nhitng thanh phan song nay s& lam sai
sot kho phat hién trong mach Iam cho mach hoat dong khong 6n dinh.

Tu loc nhiéu tan s6 cao C7. Tu nay phai 1a tu khong phan cuc, tu
Ceramic. Ty ndy loc cac thanh phan trén cho dau ra dam bao cho mach hoat
dong binh thuong.

e Thanh phéin bio vé chong dong nguoc:

Diode c6 tac dung bao vé chéng dong ngugc va la thanh phan can phai
c¢6 trong mach mot chiéu. Tranh trudng hop liap nguoc ngudn sinh ra hong

mach va chay mach.
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3.1.2. Man hinh Text LCD 16x2

LCD la mot thiét bj dién tir dung [
dé hién thi, ciing nhu led 7 doan no [Nl |_|;;|:;.:1E|::{Eé
diing dé hién thi dif ligu nhung lai co [MENCUREEIRISR BT

thé hién thi duoc ca chir va so6 vdi cac

hi¢u tng da dang va phong phu. Hinh 3.6: Text LCD 16x2.
So do chin LCD:

Déi véi loai LCD nay thudng c6 16 chan trong d6 14 chan két ndi véi
b6 vi diéu khién va 2 chan nguén cho dén Led nén:

- Céc chan 1, 2, 3 1a cac chan Vss, Vdd, Vee trong d6 Vss la chan ndi
dat, Vee la chan chon do twong phan va dugc mic qua 1 bién tré 10K mot dau
ndi v6i ngudn Vee, mot dau ndi mat véi do twong phan tir 0 — Vdd. Chan Vdd
dugc ndi duong ngudn.

- Chan chon thanh ghi RS (Register Select): C6 2 thanh ghi trong LCD
dugc dung dé chon thanh ghi nhu sau:

+Néu RS =0 6 ché d6 ghi 1énh nhu x6a man hinh, bat tat con tro, ...
+ Néu RS = 1 ¢ ché do ghi dir liéu nhu hién thi ky tu, chir s6 1én man
hinh.

- Chan Poc/Ghi (R/W): Pau vao doc/ghi cho phép ngudi dung ghi thong
tin Ién LCD khi R/W = 0 hodc doc thong tin LCD khi R/W = 1.

- Chan cho phép E (Enable): Chan cho phép E dugc sir dung bai LCD dé
chét dir liéu cua no. Khi dir liéu duoc dén chan sit liéu thi can cé 1 xung tir
mirc cao xudng mirc thap & chan nay dé LCD chét dir liéu, xung nay phai co
d6 rong t6i thiéu 450ns.

- Chan DO — D7: Pay 14 8 chan dir liéu 8 bit, dugc dung dé giri thong tin
1én LCD hoic doc ndt dung ciia cac thanh ghi trong LCD dé hién thi cac chir
cai va cac con sd chiing ta gui cac ma ASCII cta cac chit cai va cac con sd

tuong tmg dén cac chan nay khi bat RS = 1.
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- Chén Led nén 15 va 16 1a cac chan A (Anode) va K (Cathode). Trong
d6 chan A duoc ndi qua dién tr¢ Led va chan K duoc ndi mat.
3.1.3. Pong co DC 12V
Vé phuong dién diéu khién toc
dé dong co dién mdt chiéu c6 nhiéu
uu viét hon so véi cac loai dong co
khac, khong nhitng né c¢6 kha nang

diéu chinh toc do dé dang ma cau

trac mach luc, mach diéu khién don

gian hon dong thoi lai dat chat luong

Hinh 3.7: Bong co 12V DC.

diéu chinh cao trong dai diéu chinh
tbc do rong.
3.1.4. Cam bién nhiét do LM335

Gom c6 3 chan chinh: 2 chan cép
ngudn va 1 chan xuét tin hiéu Analog. Khi -
ta cép dién ap 5V cho LM335 thi nhiét do
do dugc tir cam bién s& chuyén thanh dién
ap tuong ung tai chan sd 2 (Vout). Pay 1a
cam bién nhiét do co khoang do tir -40°C —
100°C, c6 @6 chinh x4ac cao va do nhay 16n.

2.7-5.5Vin ¢ Ground
Tin hléu l’lg(~) ra tuyén tinh vo1 tin hléu ng6 Analog voltage out

vao. .
Hinh 3.8: LM335.
Cac chi tiéu ki thuat:
- LMB335 c6 do bién thién theo nhiét d6 1a 10mV/K°.
- C6 @6 6n dinh cao & 25°C chi c6 sai s6 1%
- Tiéu tan cong suat thap.
- Dong lam viéc tir 0,4mA — 5mA.
- Tré khang dau ra thap 1 Ohm.
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3.1.5. Khéi tao xung PWM

12w

Hinh 3.9: Khéi tao xung.
3.1.6. Khoi trung tam diéu khién

VO
I 100aF ST . T—s L1 lt'l
RS > Rm‘iﬂ’(_b 2 E — 100aF
— R W 3 PDO(RXD) =~ < GND
GND N <_| FDI(XD) 2% a3
RET 3 PD2(INTO) (ADCSSSCLYPCS —55—3< GND
: e =— PD3(INL!) (ADCA/SSDAPCSE 5 5
¢ | PDY(TWXCK) (ADCIH)PC3 —52—X VCC
° (ADC2)PC2 57X
»2F | XtalUTOSCI/PB6  (ADCHPCE =< i
= Vi (ADCOPCO  —= 2 2
b 7
Cc4 X R et~ 10 | Xtal2/TOSC2/PB7 o Tadde A= X
(SCK)PBS p—a2tn = -
2208 B—-*i posary (MISO)PB4 |—15—2US0 GND
BT 151 PDS(AINO) (MQSVOC2)PB3 o
2L PD?(AINI) (SSOCIB)PB2 p—2—3¢
>—4 pBOGICP1) (OC1APB1 |13 WM
zZ 2
- S
oo o
&
GNDGND

Hinh 3.10: Khbi diéu khién.
3.2. NGUYEN LY HOAT PONG
Khéi cam bién chuyén do6i gia tri nhiét d6 thanh gia tri dién ap dua dén
khéi chuyén d6i twong tu sang sd. Khdi chuyén doi twong tu sang sd chuyén
ddi gia tri dién ap thanh gia tri s6 dua vao viéc so sanh véi gia tri dién ap
chuan ma khdi tao dién ap chuin tao ra va sd bit dau ra. Gia tri s6 cua nhiét do
dugc dua dén khéi xtr 1y dé so sanh véi gia tri cai dat dé diéu khién dong co

va chuyén d6i gia tri sé ctia nhiét do thanh ma BCD dé hién thi. Khéi niit nhan
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dung dé diéu khién dong co hoat dong hét cong sut khi nhan va tra vé auto
khi nha.
3.3. LUU PO THUAT TOAN PIEU KHIEN

A

Do nhiét do
v
Chuyén d6i ADC
v
Hién thi LCD
b \ 4
0 Mode 3
b
0 Mode 2
b
0 Mode 1
b
Off

Hinh 3.11. Luu dd thuat toan diéu khién.
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Trong do:
- Mode 1: Motor = 75% Call duty
- Mode 2: Motor = 85% Call duty
- Mode 3: Motor = 100% Call duty
3.4. CHUONG TRINH PIEU KHIEN BANG CODEVISIONAVR C
#include <mega8.h>
#define PWM OCR1AL // Motor
#define switch PIND.3 // nat nhan Switch
unsigned char Data_LM35=0;
bit Mode=0;
#include <delay.h>
I/ Alphanumeric LCD functions
#include <alcd.h>
// Timer O overflow interrupt service routine
interrupt [TIMO_OVF] void timer0_ovf_isr(void)
{
// Reinitialize Timer 0 value
TCNTO=0x08;
// Place your code here
if(switch==0) Mode=3; // Néu nhan nut Switch thi quay dong co vdi toc do
cao nhat.
else  Mode=0;
by
#define FIRST_ADC_INPUT 0
#define LAST_ADC _INPUT 0
unsigned int adc_data[LAST_ADC_INPUT-FIRST_ADC_INPUT+1];
#define ADC_VREF_TYPE 0x00

/[ ADC interrupt service routine

58



// with auto input scanning
interrupt [ADC_INT] void adc_isr(void)
{
static unsigned char input_index=0;
// Read the AD conversion result
adc_data[input_index]=ADCW,
/Il Select next ADC input
if (++input_index > (LAST_ADC_INPUT-FIRST_ADC_INPUT))
input_index=0;
ADMUX=(FIRST_ADC_INPUT | (ADC_VREF_TYPE &
Oxff))+input_index;
/l Delay needed for the stabilization of the ADC input voltage
delay us(10);
/I Start the AD conversion
ADCSRA|=0x40;
¥
// Declare your global variables here
void lcd_put_int(int num) //Xuét s6 nguyén ra LCD
{
int temp;
unsigned char i =0, c[5];
temp = num;
if (temp '=0) {
if (temp <0){
lcd_putchar(-);
temp = - temp;
¥
while(temp){
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c[i++] = temp%10;

temp /= 10;
¥
while(i) lcd_putchar(c[--i] +'0");
by
else lcd_putchar('0");
b
void main(void)
{

/l Declare your local variables here

// Input/Output Ports initialization

// Port B initialization

// Func7=In Func6=In Func5=In Func4=In Func3=In Func2=In Func1=0Out
FuncO=In

I/ State7=T State6=T State5=T State4=T State3=T State2=T State1=0
StateO=T

PORTB=0x00;

DDRB=0x02;

// Port C initialization

// Func6=In Func5=0ut Func4=0ut Func3=0ut Func2=In Funcl=In
FuncO=In

/I State6=T State5=0 State4=0 State3=0 State2=T State1=T State0=T
PORTC=0x00;

DDRC=0x38;

// Port D initialization

I/l Func7=In Func6=In Func5=In Func4=In Func3=In Func2=In Funcl=In

FuncO=In
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/] State7=T State6=T State5=T State4=T State3=T State2=T Statel=T
State0=T

PORTD=0x00;

DDRD=0x00;

// Timer/Counter O initialization

/I Clock source: System Clock

I/ Clock value: 11.719 kHz
TCCRO0=0x05;

TCNTO0=0x08;

// Timer/Counter 1 initialization

/Il Clock source: System Clock

/I Clock value: 46.875 kHz

/l Mode: Ph. correct PWM top=0x00FF
// OC1A output: Non-Inv.

/[ OC1B output: Discon.

// Noise Canceler: Off

/l Input Capture on Falling Edge

// Timerl Overflow Interrupt: Off
/I Input Capture Interrupt: Off

/l Compare A Match Interrupt: Off
// Compare B Match Interrupt: Off
TCCR1A=0x81;

TCCR1B=0x04,

TCNT1H=0x00;

TCNT1L=0x00;

ICR1H=0x00;

ICR1L=0x00;

OCR1AH=0x00;
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OCR1AL=0x00;

OCR1BH=0x00;

OCR1BL=0x00;

// Timer/Counter 2 initialization

/I Clock source: System Clock

/Il Clock value: Timer2 Stopped

// Mode: Normal top=0xFF

// OC2 output: Disconnected
ASSR=0x00;

TCCR2=0x00;

TCNT2=0x00;

OCR2=0x00;

// External Interrupt(s) initialization

/I INTO: Off

/[ INT1: Off

MCUCR=0x00;

// Timer(s)/Counter(s) Interrupt(s) initialization
TIMSK=0x01;

[l USART initialization

/[ USART disabled

UCSRB=0x00;

/I Analog Comparator initialization

// Analog Comparator: Off

// Analog Comparator Input Capture by Timer/Counter 1: Off
ACSR=0x80;

SFIOR=0x00;

/I ADC initialization

I/ ADC Clock frequency: 187.500 kHz
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// ADC Voltage Reference: AREF pin
ADMUX=FIRST_ADC_INPUT | (ADC_VREF_TYPE & 0xff);
ADCSRA=0xCE;

// SPI initialization

I/ SPI disabled

SPCR=0x00;

Il TWI initialization

/I TWI disabled

TWCR=0x00;

/I Alphanumeric LCD initialization

// Connections are specified in the

I/ Project|Configure|C Compiler|Libraries|Alphanumeric LCD menu:
/I RS - PORTD Bit 0

// RD - PORTD Bit 1

/[ EN - PORTD Bit 2

// D4 - PORTD Bit 4

// D5 - PORTD Bit 5

// D6 - PORTD Bit 6

/I D7 - PORTD Bit 7

Il Characters/line: 16

lcd_init(16);

// Global enable interrupts
#asm("'sel")

Icd_gotoxy(2,0);

lcd_putsf("DO AN MON HOC");
delay_ms(1000);

Icd_clear();

Icd_gotoxy(2,0);
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lcd_putsf("HE THONG PHUN");
lcd_gotoxy(2,1);
lcd_putsf("SUONG LAM MAT");
delay _ms(1000);
Icd_clear();
Led_1=0, Led 2=1, Led 3=1;
while (1)
{
// Place your code here
//Data_LLM35=(adc_data[0]*4.89)/10;  // Quy ddi ra nhiét do
Data_LM35=((adc_data[0]-558.58)/2.048);//5v
delay _ms(100);
lcd clear(); // Xbéa LCD
lcd_putsf("NHIET DO: ");
Icd_put_int(Data_LM35);
Icd_gotoxy(0,1);
if(Mode==1) PWM=250, Led 1=0, Led 2=1, Led 3=1; // Chay pull
tdc do
else if(Mode==0 && Data LM35>=31 && Data LM35<33)
PWM=191, Led 1=0, Led 2=1, Led 3=1, lcd_gotoxy(0,1),
lcd_putsf("MODE: 75%"); /I Néu & dai nhiét d6 1
else if(Mode==0 && Data LM35>=33 && Data LM35<36)
PWM=216, Led 1=1, Led 2=0, Led_3=1, Icd_gotoxy(0,1),
lcd_putsf("MODE: 85%"); I/ Néu ¢ dai nhiét do 2
else if(Mode==0 && Data_LM35<31)
PWM=0, Led 1=1, Led 2=1, Led 3=1, lcd_gotoxy(0,1),
lcd_putsf("MODE: STOP");  // Néu & dai nhiét do 0
else if(Mode==0 && Data_LM35>=36)
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PWM=255, Led 1=0, Led 2=0, Led_3=0, Icd_gotoxy(0,1),
lcd_putsf("MODE: 100%");  // Néu ¢ dai nhiét do 3
else if(Mode==1)
PWM=255, lcd_putsf("MODE: 100%"), lcd_putchar(4+48);
by
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KET LUAN

Sau 12 tuan 1am d6 an tot nghiép, dén nay do an ctia em da hoan thanh
v6i dé tai “Thiét ké, xay dung hé théng phun swong lam mat tw dong” do
Ths.Nguyén Trong Thing va Ks.Ngo Quang Vi truc tiép hudng din.

Trong d6 4n nay em di giai quyét duoc nhimg van dé sau:

- Mach sau khi thi cong chay dung nhu yéu cau va 6n dinh nhung sai sb
nhiét do van con 16n (+1°C). Dé khic phuc ta can thuc hién 4y gid tri trung binh
ctia khoang 5 dén 10 lan do thi gia tri dung dé so sanh va hién thi s& chinh xac
hon va it bién dong.

- Giai quyét duoc van dé ting giam téc do dong co bang viéc bam xung
diéu khién theo nhiét d va hién thi cac gia tri do dugc trén LCD.

Hudng phat trién dé tai:

- Ngoai cac chirc ning sin co, ta cd thé phat trién thém cac chirc ning
khac nhu: Bo hen gid tit md tuy theo nhu cau, muc dich cua ngudi sir dung.
Gén thém cam bién do d6 4m phuc vu tudi tiéu trong tréng trot, chan nuoi,...

Vi thai gian va trinh @6 con han ché nén viéce thuc hién @b an con nhiéu
thiéu sot ... Kinh mong nhan duoc sy chi dan va gop y tan tinh cua tat ca quy
thay co.

Cudi ciing chiing em xin chan thanh cam on sy déng gop v Kién cua tat
ca quy thay cd va su nhiét tinh cua cac ban da giup d& em thyc hién dé tai

trong sudt thoi gian qua.

Hdai phong, ngay 26 thang 11 nam 2012

Sinh vién thuc hién

Trinh Minh Pong
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