NGHIEN CUU KHOA HOQC 2009 GVHD: Th.S NGUYEN VU QUYNH

TRUONG PAI HOC LAC HONG

KHOA CO PIEN
-] r--
BAO CAO
NGHIEN CUU KHOA HOC
DPE TAI:
DIEU KHIEN THIET BI BANG GIONG NOI
TRUYEN TU XA

GVHD: Ths Nguyén Vii Quynh
SVTH: Pham Ngoc Dang Khoa
Lép: 05 CPT1

01/12/2009 TRANG 1 SVTH: PHAM NGQC DANG KHOA



NGHIEN CUU KHOA HOC 2009 GVHD: Th.S NGUYEN VU QUYNH

LOI CAM ON

Sau hon mdt nam tim hiéu va thuc hi¢n thi d¢ tai: “DIEU KHIEN THIET BI
BANG GIONG NOI TRUYEN TU XA” d3 thu dugc nhitng thanh cong budc dau
trong cudc séng va trong diéu khién céc thiét bi ty dong hoa. Trong thoi gian dau thir
nghiém dé tai da hoat dong mot cach twong d6i on dinh va nhan duoc sw danh gia cao
v€ kha nang sang tao, cting nhu cach ap dung khoa hoc ky thuét tién tién vao phuc vu
nhu ciu diéu khién trong cong nghiép va trong cudc sdng ciia con ngudi.

Trong qua trinh thuc hién, dé tai nhan duoc su huong dan va gitp do cua thay
thac si Nguyén Vii Quynh, cdu lac bo Tu Pong Hoa, va tit ca cc thay co khoa Co
bién truong dai hoc LAC HONG. Thanh cong cua dé tai cling 1a 161 cam on dén cac
ca nhan va cau lac bo da gitp do, hudng din em trong sudt qua trinh thiét ké va thi
cong hé théng.

Vi 12 14n dau tién khai thac mot linh vue con kha méi mé, nén mic du em da
b6 ra rat nhiéu tim huyét, thoi gian, va cong strc, nhung cac chic s& khong tranh khoi
nhirng thiéu sét, nhitng han ché khi ap dung vao thyuc tién cudc séng hién nay. Hy
vong rang nhitng van dé con han ché trong dé tai s& nhan dugc nhiédu y kién dong gop
cl}én thanh cua cac ¢ nhan, to chirc trong truong dai hoc LAC HONG va cac ban doc
gan xa.
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DANH MUC CAC TU VIET TAT

CMOS: Complementary Metal-Oxide-Semiconductor (mot thuat nglr chi mot loai
cong nghé dung ché tao vi mach tich hop)

MPS:  Material Product System ( Modul san xuét linh hoat)

NX5:  Phan mém thiét ké co khi Unifraphic

ISR : Interrupt Service Ruotine (trinh phuc vu ngt)

INT : Interrupt (trinh phuc vu ngit)

RF : Radio Frequence (mét dang song tuyén trén AVR)

PWM: Pulse Width Modulation ( kénh diéu ché d6 rong xung)

TTL: Transistor—transistor logic (thuét ngir chi cong nghé ché tao vi mach)

USART: Universal Synchronous and Asynchronous serial Receiver and Transmitter
( bd truyén dir li€u ndi tiep)
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LOI MO DAU
1. GIOI THIEU
Khodng thdi gian tir nim 2001 d€n nay dudc xem la thdi gian cdc cong ty,
doanh nghiép trong va ngoai nuSc 4p dung nhiéu ti€n bd khoa hoc k§ thuit vao
cdc nganh cong nghiép chd chdt ca Viét Nam, cdc day chuyén cdng nghé méi
1an lugc ra ddi nhim don gidn héa qud trinh sdn xuit, may méc hién dai di bit
ddu 1am viéc thay th€ con ngudi trong nhiéu linh vic sdn xuat.

Bén canh d6 cdc thanh tyu khoa hoc cong nghé tién ti€n ciing dang dudc
trng dung phuc vu cho cudc sdng clia con ngudi chiing ta. Hang loat cdc sin pham
ty dong héa tién ti€n dugc dugc phdt minh va bdn rong rii trén thi trudng nhu:
robot hiit bui trén san phing do Nhit sin xudt, may giit da ning, mdy rira chén tu
dong, thi€t bi gidm s4t nha qua internet...

Dbi v6i nude ngoai thi vige diéu khlen bang giong noi da duoc nghién ctru va
ché tao dé umg dung vao doi séng va san xut clng chi moi ra doi trong vai nam tré
lai ddy. Nhu ¢ My da duoc tmg dung dé diéu khién robotcam trong y khoa. Riéng &
nudc ta linh vye nay con kha moi mé. Do d6 ching ta can ¢c6 su dau tu dé nghién ciru
theo kip cong nghé méi nay dé phuc vu truc tiép cho cong viéc giang day tai trudng
nham giup sinh vién hleu 15 hon veé ly thuyét, tao diéu kién cho sinh vién c6 nhiing y
tuéng mai trén nhing nén tan da c6 san.

Thiy duoc kha ning phat trién va nhu cau tim hiéu vé diéu khién bang giong
no6i ctia chinh ban than va cua nhitng nguoi yéu thich mong mudn dugce sir dung dich
vu ndy, t6i dd bat tay vao thuc hién nghién ctru dé tai: “ Piéu khién thiét bi bang
giong ndi truyén tir xa”

2. TAM QUAN TRONG

O Viét Nam viéc ung dung cong nghé tién tién trén thé gio1 con chdm phat
trién, qué trinh dua cong nghé moi vao phuc vu doi séng, san xuat gip nhiéu kho
khan. Tan dyng nhiing ic da nhép san va ic chuyén dung do nudc ngoai san xudt dé
thiét ké thanh san pham cu thé 1a mot nhu cau cén thiét cho viéc giang day trong
truong hoc, trong cudc sdng va tir do phat trién cao hon dé ung dung trong cac linh
vue diéu khién phuc tap[1]. Pé tai: “PIEU KHIEN THIET BI BANG GIONG
NOI TRUYEN TU XA” dugc tim hiéu va thuc hién nham dua con nguol tién gan
hon t61 cong ngh¢, va m6 ra mot hudng di mdi cho viée nghién ctru. Diéu quan trong
hon hét 1a cac van dé lién quan t6i dé tai, nguyén 1y hoat dong ctia mach xtr 1y giong
no6i, mach truyén tir xa str dung chip AVR Atmega 8, cac modul ng6 ra tich hop, va
cach 1ap trinh hé thong s& dugc gioi thiéu trong de tai nay. No s€ 1a nguon thong tin
hitu ich cho nhiing ai muén tim hiéu va phat trién trong linh vyc nay, nhim mo ra
mot hudng di méi cho cong nghé diéu khién tu dong hoa.
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3. MUC PiCH NGHIEN CUU

Pé tai: “PIEU KHIEN THIET BI BANG GIONG NOI TRUYEN TU XA”
duoc thue hién nham tao ra mot hé théng biét tuan theo ménh 1énh giong nodi cla con
ngudi ching ta. Pé tai khong dimg lai & mirc tim hiéu 1y thuyét hay hoan thién mach
s dung ic HM 2007 nhu mét sd sinh vién cac truong dai hoc khéac da tim hiéu trong
thot gian truge. San pham cua dé tai truéc hét c6 thé duoc tng dung vao diéu khién
cac thiét bi ty dong hoa nhu: tay may cong nghiép, robot tu hanh, xy lanh, cam
bién... vi modul ngd ra 24VDC. Pé tai con dugc thiét ké mo rong thém modul ngd
ra 220VAC dé diéu khién cac thiét bi dién dan dung phuc vu cudc song nhu dén,
quat, may tinh......

Dit biét dé tai duoc tich hop céng nghé diéu khién tir xa str dung tin hiéu
truyén trén song RF (Radio Frequence) dd mo ra mot hu’O'ng phat trién méi cho dé tai.
Con nguoi chi can ngoi tai moét vi tri cach thiét bi vai tram mét va diéu khién theo
nhitng yéu ciu ma ho mong muén. Véi b diéu khién chi sir dung dién ap tir 5SVDC -
9VDC nén tranh cho ngudi diéu khién tiép xtc truc tiép vdi cac ngudn dién ap cao.
Do d6 mot hudng phat trién manh trong cudc séng ctia dé tai 1a thiét 1ap hé thong
diéu khién giong néi trong cac trudng mam non, tiéu hoc va phong tré em.

4. GIOI THIEU TONG QUAN
TONG QUAN HE THONG DIEU KHIEN

MACH NHAN GIQNG NOI BO PHAT TIN HIEU

T

BO THU TIN HIEU

Hinh 1. Tong quan hé théng diéu khién
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Peé tai “ Diéu khién thiét bi bang giong noi tr xa” bao gdm bon giai doan chinh:

+ Thiét ké va thi cong mach nhan dang va xtr 1y giong noi xir dung IC chuyén
dung HM 2007. Pay 1a mot giai doan mang tinh kién tri va sang tao trong qua trinh
thiét ké dé cho hé thdng hoat dong on dinh. Vi muc tiéu dat dén cua dé tai 1a thuc
hién mot san phim hoan chinh, c6 thé sir dung ngay trén thi trudng nén yéu té my
quan va chat luong duoc dat 1én hang dau.

+ Hoan thanh két ndi thém thiét bi diéu khién tir xa, giao tiép gitra bo phén diéu
khién va cac modul chap hanh. Hé théng s& duoc truyén tir xa bang cach 1ap trinh
giao tiép, dua tin hiéu tir bd phat dén bo thu thong qua ngén ngir C. Chip vi xtr li dan
ATMEGAS s€ dugc str dung chu dao trong hé théng truyén tir xa. Pay la mot giai
doan quan trong va mang tinh thiét yéu ciia dé tai. Song RF s& bao dam viéc truyén va
nhan dir li¢u mdt cach don gian hon céc loai thiét bi str dung giao tiép qua internet.

+ Thiét ké cac modul ngd ra nhan tinh hi¢u tir bo phat, tin hi¢u s€ duoc kich badi
dién 5VDC va dua ra céc thiét bi st dung dién 5VDC, 24VDC va 220VAC. Nhu vay
hé thong s& bao gdm 3 loai modul ngd ra dé phuc vu moi nhu cau diéu khién cua céac
thiét bi tr dong hoéa dang co trén thi truong. O giai doan nay Modul ngo ra sir dung
dién 220VAC dugc xem la c6 ung dung than thién nhat v6i cudc sdng con nguoi,
modul ndy s& giup con nguoi co thé diéu khién cac thiét bi dién trong nha, hay ¢ cong
s0.

+ Thiét ké ban vé co khi, va gia cong vo hop cho toan bd thiét bi, giai doan cudi
cing nay di thién vé kha ning sang tao miu ma, thiét ké san pham bat mat cho
ngudi tiéu dung. Poi hoi ngudi thuc hién dé tai can cé kién thirc vé co khi, co kha
nang v€ trén cac phén mém 3D nhu Auto CAD, NXS5, Catia.... Theo xuu thé cong
ngh¢ hién nay, phan mém vé& Unigrafic (NX5) dang 1a mot phan mém manh trong
thiét ké mau md, dugc nhiéu cong ty 16n nhu SYM, Pepswo Sanko Mod... st dung
thiét ké miu ma cac loai xe mdy, mau chai nudc giai khat, va miu dién thoai di
dong. Do 1a mot sinh vién nganh Co Dién Tir em di Gmg dung phin mém NX5 vao
thiét ké mau ma cho thiét bi mot cach hoan chinh.

Boén giai doan d@é hoan thanh dé tai, méi giai doan c¢é mét khé khan riéng, dé tdi
diege 1én y tuwong thiét ké tir cudi nam 2008, va thwe hién téi dau thang 11/2009 méi
dem lai nhitng thanh qua bude dau cia san pham. O giai doan dau, mach diéu khién
thiét bi bang giong néi sau khi hoan thanh dd nhin dwoc nhiéu don ddt hang ciia céc
ca nhdn, cau lac bg tw dong hoa, ho la nhitng nguoi quan tam dén dén kha nang nhdn
giong noi cua 1C HM2007, ddy la thanh cong budc dau, ciia dé tai. Cac Modul mach
diéu khién bang giong ndi nhdn dwoc nhiéu sw quan tam ciia nhitng sinh vién dién —
dién tu tai cdc trwong dai hoc ky thudt lon o Viét Nam, bdy gio sinh vién c6 thé mua
thiét bi va hoan thanh cac y twong lién quan toi “xi ly giong noi” mot cdc dé dang,
Véi gid cd thdp hon rat nhiéu so véi cdc san pham lzen quan chi ban o thi truong My.
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PHAN A:

LY THUYET
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CHUONG 1

GIOI THIEU CHI TIET BQ PHAN XU LY GIONG NOI

1.1  Giéi thiéu nguyén ly IC HM2007 [2]

IC HM 2007 1a mot thiét bi don chip CMOS, x1r li giong n6i dudi dang mach LSI
diéu ché tin hiéu tuong tu, diéu ché phé 4m, nhan 1énh va diéu khién chirc nang cac
hé théng. Theo tiéu chuan, thi ic HM2007 ¢ thé nhan t&i 40 1énh, viée truyén va
nhén 1énh duoc thuc hién bfmg micro dua tin hi¢u vao, cung mot ban phim, mot ic
nhé SRAM va nhiéu b phan khac. Tir day tin hiéu dugc xir Iy va xay dung thanh

mot hé théng thong minh trong viéc nhan

dién giong noi.

NGO VAO 5 -9VDC

SRAM NHO 32K x 8

AP ON PINH 5VDC

BAN PHIM MA TRAN
4X3

LED 7 POAN HIEN THI

HAI CHE DO
PIEU KHIEN

HM 2007

MICRO THU NHAN
AM THANH

DEN HIEN THI
KHI LAM VIEC

NGO RA MA NHI PHAN

Hinh 1.1 Tong quan IC HM 2007 [2]

1.1.1 Diit tinh

- Thiét bi don chip nh4n biét m thanh dang CMOS LSI
- Tiéng nd1 dugc nhan vao h¢ thong theo mot chuan riéng biét.

- IC nhé SRAM c6 thé duge két ndi tryc tiép.
- Mt chip HM 2007~ ¢6 thé nhan duoc 40 tir. 7
- Thoi gian toi da moi tir phu hop ma ic c6 thé xur Iy 1a 1.92 giay.

- Két cau phuec tap.
- Mot micro di kém thiét bi.

- C6 hai ché do str dung: ché dong thuong, va ché d6 CPU.
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- Thoi gian dap tng: chua tdi 300ms

- Nguén cdp 5VDC

- Bao gém hai loai: loai thuong 48 chan, va loai dan 52 chan.
1.1.2 So do chan 2 loai IC HM2007

HM2007P

GND
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3
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]
o
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8
9
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NC
NC
SAl1Z
5Al11
SAIQ
SAS9
SAB
GND
VoD

Hinh 1.2 So dd chan céc loai IC HM2007
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1.1.3 Chirc nang cac chan cia IC HM 2007 (loai 48 chan)

Tén chan S6 chan Chtric ning

WAIT 15 Tin hiéu diéu khién ngd vao, hoat dong & mirc
thip. Khi chan nay & muc thap thi ic HM2007
& ché do nghi, khéng chap nhan bat ctr am
thanh nao dua vao xu ly
Khi chan Wait & muic cao thi ta c6 thé bat dau
huén luyén ic nhan biét giong néi thu vao.

DEN 16 Kha nang nhan tin hi¢u
Khi tin hiéu dugc dua vao hoan tit, chip sé& bat
dau xur Iy va dwa vao cac chan DO — D7, dir
lidu s& duoc xir Iy boi ic chdt 74LS373.

SAO0, SA1 17,18 Bus dia chi cho bd nhé ngoai

SA2 — SA7 19 -24 Bus nay dugc dung nhu mot duong dia chi cho

SAS - 27 -31 bd nh¢ ngoai khi chan Me hoat dong.

SA12

Vbbp 25,47 Chan cép nguén (5VDC)

GND 26 Chan n6i nguon 4m

NC 32,33 Khong két ndi
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ME 34 Chan diéu khién bo nh¢, chan nay s& goi tin
hiéu sang SRAM va duoc luu lai dé thyuc hién
1€nh.

(Chan nay ndi truc tiép v6i chan CE cua
SRAM)

MR/MW 35 Chén thiét 1ap va phan hoi tin hiéu dén bo nhd

D0 —D6 36-42 Puong dir liu cho bd nhd ngoai

D7 43 Pugc dung nhu bus I/O ciia by nhé khi chan
ME tich cuc, day la tin hiéu ngd vao cho bo
chét dir liéu khi chdn DEN hoat dong.

Vref 44 Dién 4p cap cho bd bién d6i twong ty sang s6

Line 45 Chén kiém tra

Micin 46 Chan ndi véi micro. Puoc hoat dong kém theo
tu va dién tro.

AGND 48 Mit tuong tu

GND 1 Céap ngudn 4m

X2,X1 2,3 Chan ndi v6i thach anh 3.58M

S1,S2, S3 4,5,6 Chén nbi v6i ban phim ¢ ché do thudng, va la
chan doc ghi dit liéu & ché do xu 1i.

RDY 7 Thong béo tin hi¢u giong n6i ngd vao.

Khi HM 2007 sén sang nhan am thi s€ c6 mot
tin hiéu muc thip giri di. Néu ic khong nhén thi
gui tin hiéu muc cao.

K1- K4 8-11 Chén ndi v6i ban phim

1.1.4 Chirc nang lam viéc
C6 hai ché d6 hoat dong trong IC HM2007
1.1.4.1  Ché d6 thuong

(:) ché do nay ic duoc két ndi voi mot ban phim, mdt SRAM, va cac thiét bi ngoai
vi dé thiét 1ap mdt moi truong lam viée bang giong no6i. SRAM c6 thé dung loai dung
luong 8K.

M6 nguon

_ HM2007 hoat dong khi c6 ngudn cép vao, khi chan WAIT & mirc thap thi ic bt
dau kiém’tra bé nhd. Khi chan WAIT ¢ mtrc cao, HM2007 s€ bd qua vi¢ce kiém tra bo
nhg, s€ bat dau xu 1y tin hi€u nhan giong noi.
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Thu tin hiéu

Khi chan WAIT nhan muc cao thi chan RDY dugc dua xudng muc thip va
HM2007 sén sang nhan am vao dé kiém tra giong noi. Khi c6 tin hiéu giong noi dua
vao, chan RDY s& 1én muc cao va HM2007 bat dau lam viée. Do 1a 1énh ma nguoi
diéu khién cai dat cho bo nhé, két qua s& dugc hién thi trén 2 led 7 doan. Tin hiéu
dugc xur ly va dua dén Bus ngo ra tin hi¢u. Tin hi¢u xuét ra dudi dang ma nhi phan.
Khi chan WLEN duoc dua 1én muc cao, dd dai cua tir 1a 1,92s, va néu chan WLEN &
murc thap, thi d6 dai tir dua vao 13 0,92s.

Khi chan WAIT ¢ mirc thap, 4m ngd vao s& khong dugc nhan cho t6i khi chan
WAIT tré lai trang thai mirc cao.

Cich sir dung thiét bi

- Khi ta mudn x6a cac dit liéu da duoc nap trudce do thi tir ban phim ma tran ta nhap
$6 99 rdi nhan vao nat CLR. Moi dit liéu vé giong nodi luc nay sé bi xda va ta phai cai
dat lai khi mudn tiép tuc st dung, viéc cai dat nay kha don gian, chi can mdt vai thao
tac la chiing ta c6 thé cai dit giong ndi vao mot cach dé dang.

- Dé cai tin hiéu giong noi, trén ban phim ta nhén cac gia tri mdc dinh tir 00-99 1ol
nhan vao nut TRAIN, lic d6 HM 2007 s& bét dau xtr Iy dé dua tin hiéu vao. Lic bat
dau cai tir, néu chan WAIT ¢ mic cao, HM2007 s& goi tin hiéu muc thip ra chan
RDY dé bao rang HM2007 sin sang nhan 4m vao. Néu chan WAIT murc thip, am s&
khong dugc nhén cho téi khi chan WAIT bdo mirc cao.

Chi tiét cac thiét bi di kém board mach chinh.

* Key board phim ma trdn va mach hién thi
Kich thudc : 5.7cm x 5.7cm)

Hinh 1.3 Ban phim ma tran [6] Hinh 1.4 Ban v& mach hién thi

Hai ic 74LS47 s& giai ma tin hiéu xuat ra tir HM2007 va hién thi trang thai huin
luyén, khi cap nguén HM2007 kiém tra SRAM (Ram tinh). Néu Ram kiém tra xong,
mach hién thi "00" trén 2 Led bay doan. Trang thai "00" bao hiéu mach di san sang
va cho 1énh.
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Mt vi du chi tiét vé cach hudn luyén IC HM2007 [6]

CAp ngudn, man hinh hién thi "00" trén 2 Led bay doan, va Led trén main board sang
—==> sin sang chd 1énh.
Nhén phim 1 ==> man hinh hién thi "01" va Led tit. Sau d6 nhan TRN(Training -
huin luyén), va Led sang tro lai.

Noéi vao 'microphone' mot tir hodc 1 cum tir c6 d¢ dai <0.96 s.

Vi du: i quét nha : ngay lap tirc man hinh hién thi "55" (¥ n6 bao: tir qué dai)

Lam lai: “Quét nha” thi ngay 1ap ttrc Led trén main board nhap nhay (chp nhan), tir
“Quét nha” bay gior duoc 1ap trinh 12 "01". Mbi khi nghe dtng tir niy, man hinh s&
hién thi diing ma s6 "01".

Tiép tuc huin luyén cac tir m&i: Nhan "02" roi nhan TRN dé huin luyén tir tht 2. clr
the, cur the. Toi da huan luyén dugc 40 tur.

Cdch x6a cdc tir dd hudn luyén
Mudn x6a tirng tir riéng 1é trong bd nhd ==> nhap sb cta tir mudn x6a va nhan CLR
(clear - x06a).
Mudn x6a tat ca cac tir trong bd nhé ==> nhap "99" rdi nhan CLR.

1.1.4.2 Ché d¢ diéu khién béi Vi xir li ngoai (ché d CPU)

Che d6 nay bao gdm cac chirc nang: nhan dang am, cai 4m vao, bao két qua, nhan
va cap dir liéu. K —bus dugc dung nhu mot dir liéu nhi phan gitra bo diéu khién ngoai
va HM2007. Céc chén tir S1 dén S3 xem nhu 1a chan diéu khién doc ghi dir liéu.

Co ba thanh ghi trong HM2007, m¢t thanh ghi by dém ngd vao, mot thanh ghi
trang thai va mot thanh ghi bo dém ngd ra. Pau tién 14 thanh ghi chi ghi va cudi cliing
1a thanh ghi chi doc. Néu chan S1 mirc cao, dit lidu doc tir K-BUS s& lay tir thanh ghi
bd dém ngd ra. Néu S1 mirc thap, dir liéu K — Bus sé& ly tir thanh ghi trang thai. S2 va
S3 la tin hi¢u dé diéu khién doc ghi. D6 1a lac dang doc, bo diéu khién ngoai c6 thé
lay dir liéu tir K — Bus. Cha ¥ S2 va S3 khong thé dong thoi 1a mirc cao va trang thai
ctua S1 sé khong dugc nhén trong qua trinh ghi. [4]

Nguyén li hoat dong & ché dp CPU

Khi ¢6 ngudn cip thi HM2007 bat dau hoat dong gidng nhu & ché do thuong va
sau do thanh ghi trang thai s c6 gié tri 10 dé cho 1énh. Sau khi nhan 1énh Recog, thi
ic s& bat dau cho xir Iy nhan biét 4m. Thiét bi ngoai c6 thé hién thi trang thai cua
HM2007. Khi trang thai hoat dong chuyén sang 01, va chdn WAIT muc thip,
HM2007 s& trd vé trang thai hoat dong 10 va sau d6 san sang nhan 1énh méi. Khi
trang thai hoat dong chuyén sang 01 va chan WAIT mic cao, d6 13 lic sin sang nhan
am vao va sau d6 xtr 1y nhan biét am. Khi trang thai hoat dong tr& vé 01 mot lan nita,
thi sau d6 viéc xur Iy nhén biét hoan tit HM 2007 dang doi 1énh khac.
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Sau khi nhan biét am. Két qua nhan biét duge dua vao trong by dém, thiét bi
ngoai c6 thé giri 1énh RESULT dang co sb 10 dé 1ay két qua nhan biét. Khi dit liéu da
dugc doc trang thai hoat dong s& tré vé& 10 va doi 1énh ké. Sau khi 1énh RESULT
duoc gui, viéc doc dugce thuc hién boi CPU va két qua duogc gui boi HM2007.

Khi HM2007 nhén mé 1énh TRAIN, ic s& can thém thong tin dé biét vi tri khung
duogc cai dat. Tu dau tién la bon bit thap cua gia tri vi tri, tir thir hai 1a hai bit cao cua
gia tri vi tri cua tu.

Néu mot sb vi tri khung tir dugc chép nhan va chan WAIT la mrc cao, HM2007
bat dau xir Iy cai dat khung tir. Néu chan WAIT muc thap HM2007 s& bo qua viée xir
1y cai dat. Sau khi xir 1y cai dit, trang thai hoat dong s& trd vé 10 va doi 1énh ké tiép.
Khi HM2007 nhan mi 1énh UPLOAD, chip can hai tir dé biét vi tri khung tir noi chua
chtra data. Tir dAu tién 13 4 bit thip va tir thtr hai 14 2 bit cao.

Khi 1énh RESET duoc dwa vao HM2007 chip s& xoa tit ca nhung khung nhé trong bd
nho.

1.2 Gidi thiéu IC nhé SRAM 6264 [4]

IC UM6264 1a mot ic xur li nhanh, c6 dung lugng 65536 bit vé 8Kbyte dir liéu, ap
cap 5VDC, thoi gian dap Gng truy cap khoang 150ns. Ngd vao ra dit liéu duoc ding
chung, cic ngd ra nay tuong thich ho TTL. Cong suat tiéu tan & trang thai cho rat
thap chi khoang 0.1mW so v&i khi hoat dong binh thuong 13 200mW.

~ae B = =
Az 1w
A L % CEa
E o X Ag-Aia
Aas ] [ OE
:EE 6264 H . CEN | 6264
oo B = o CE, —
bo: 5 = OE\ —
v- O H e WE\
CHE PO WEN | cEN | CE. OF\ | NcoRra
KHONG WHAN x ;i x Hi-Z
X X X
NGO RA H | H H Hi-~
POC H L H L D
VIET L L H H Dy,

Hinh 1.5 So d6 khbi SRAM 6264 [2]

IC UMG6264 baQ 26m cdc chan:
- Cac chan ngudén VCC/GND
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- C4c chan diéu khién 14 WE, OE, CS1, CS2

SO PO CHAN
Ne [ ~ 7 ) Veo
ST 27 [ 1WE
aq [ ]3 26 [ 3 csa
A [ 25 [T Ag
As []s 247 #s
As[)e = 23l]ag,
a7 8§ afdce
Al @ s dag,
A ]s 20[] €8,
by [‘_| 10 g ] 1/Cg
o, TIn 18] 1104
1oy ]2 1 o,
Vs [ 13 16 ] 1104
GND T4 5] My .

SO PO KHOI

——

) VCC

GIAT MA - R o
HANG |, | BONHO DULIEU

-5 GND

L !ﬂh

Vi
L
|

!I-llﬂl.i

NGO VAO GIA} MA CoT
DU LIEU NGO VAORA

LRAR T

Ao (A A2 | Ay

J....

oooad0 o

A

= .
s—— PIEU KHIEN i

[ S —

= N

EER

WE

Hinh 1.6 Ciu tao bén trong SRAM 6264

IC UM6264 1a thiét bi luu trit di liéu quan trong trong hé théng, day 1a loai chip
duoc su dung trong PLC dé 1am b nhd. Voi hé théng nay IC 6264 phai dugc chon
lya loai tuwong thich thi mach mdi hoat dong 6 dinh lau dai. IC nay c6 mot khuyét
diém 1a khi chung ta ngung cip ngudn thi dit liéu tu dong s& x6a, do d6 ta can c6 mot
ngudn pin 3V cip vao chan Back up dit liéu cua hé thdng.
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CHUONG II

GIOI THIEU LY THUYET VE MACH PIEU KHIEN TU
XA CUA THIET BI

2.1  Chi tiét vé chip AVR Atmega8 [1]

2.1.1 Tong quan

Nhiing tinh ndng chinh ctia Atmega8

- Rom: 8Kbyte

- Sram: 4Kbytes

- EEPROM: 4Kbytes

- 64 thanh ghi I/O

- 160 thanh ghi vao ra mé rong

- 32 thanh ghi da muyc dich

- 2 bd dinh thoi 8 bit (0,2)

- 2 bd dinh thoi 16 bit (1,3)

- BO dinh thoi watchdog

- B0 dao dong ndi RC tan s6 1MHz, 2MHz, 4MHz, 8MHz
- ADC 8 kénh véi d6 phan giai 10 bit (O dong Xmega 1én t&i 12 bit)
- 2 kénh PWM 8 bit

- 6 kénh PWM c6 thé 1ap trinh thay doi d6 phan giai tir 2 ti 16 bit
- B0 so sanh tuong tu co thé Iya chon ngod vao

- Hai khéi USART lép trinh duoc

- Khdi truyén nhan ndi tiép SPI

- Khébi giao tiép nbi tiép hai day TWI

- HOb trg Boot loader

- 6 ché do tiét kiém nang lugng

- Lua chon tan s hoat dong bang phan mém

- Dong goi 64 chan kiéu TQFP

- Tan s6 tdi da 16MHz

- Dién thé: 4,5V -55V

Vi diéu khién AVR do hang Atmel (Hoa ky) san xuét duogc gi6i thiéu 1an dau
tién vao nim 1996, AVR c6 rat nhiéu dong khac nhau bao gdm dong Tiny AVR (nhu
AT tiny 13, AT tiny 22...) c6 kich thuéc bd nhd nho, it bo phan ngoai vi, roi dén
dong AVR (chin han AT90S8535, AT90S8515....... ) ¢06 kich thudc bd nhé vao loai
trung binh va manh hon 1a dong MEGA ( nhu AT mega 32, At mega 128...... ) vOi bo
nhé c6 kich thude vai Kbyte dén vai trim Kb cung véi cac b ngoai vi da dang duoc
tich hop trén chip, ciing c6 dong tich hop ca bd LCD trén chip (dong LCD AVR). Téc
do cua dong Mega ciing cao hon so voi cac dong khac. Su khac nhau co ban gitta cac
dong chinh 1a cau tric ngoai vi, con nhan thi van nhu nhau. Dit biét nim 2008.
ATMEL lai tiép tuc cho ra doi dong AVR méi 1a XmegaAVR, véi nhimng tinh ning
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manh m& chua tung c6 ¢ cac dong AVR truge do. Co thé ndi XmegaAVR 1a dong
MCU 8 bit manh nhat hi¢n nay. [3]

<r

Cau tric co ban caa vi diéu khién AVR nhw sau

Hinh 2.1 Hinh anh céac loai AVR [2]

4 DAY VAO RA 3 DAY VAO RA
=~ 57
KHOI BONHG |~ » | BOLUUTRU BO NHG
JTAG FLASH |~ | NGOAIVI GIC} EEPROM
4k | L9 ¢ i ?"jﬁr
o e CHUONG /I_I_r\ [~
BO ODC TRIN , R
' HDEM |8 V] L] 50 sanm Tiv
{ }- v HIEU SO
cAUTRUC | ] 370050 . A
pULEy = ¥| poLiv ,A_$ For -] GIAIMAAD
DIEU KHIEN MAC DPINH : -
DUONG THANG f’“_ﬂ>NTAc PONG L-C]j.l
TT T "] BO USART
CAU TRUC KHOI ]
GIAI MA N
ALU / CPU A5 BOSPI
< , .- —
| @ @ _
- : b ~
CAIDAT THOI B .
GLAN LAM VIEC NGOVAORA LENH NGAT TIMER/CUONTER

Hinh 2.2 So d6 khéi cdu trac vi diéu khién AVR  [4]

2.1.2 Céu tritc by nhé va cong vaio ra
2.1.2.1 Céu tric by nhé

Bo nhé vi diéu khién AVR ¢6 cau triic Harvard 1a cau tric c¢6 dudng Bus riéng cho bd
nhé chuong trinh va by nh¢ dir li¢u. B6 nhd AVR dugce chia [am 2 phﬁn chinh: Bo
nh¢ chuong trinh (program memory) va b nhé dit li€u (Data memory)

e B0 nhé chuong trinh:

01/12/2009 TRANG 20 SVTH: PHAM NGQC DANG KHOA



NGHIEN CUU KHOA HOC 2009 GVHD: Th.S NGUYEN VU QUYNH

B9 nh¢ chuong trinh cia AVR 1a by nhé Flash c6 dung lugng 128K bytes. B
nhé chuong trinh ¢6 d6 rong Bus 1a 16 bit. Nhitng dia chi dau tién cta bd nhd chuong
trinh dugc dung trong bang vecto ngit. Ddi voi Atmega 8 bd nhé chwong trinh c6 thé
chia 1am 2 phan: phan boot loader (Boot loader program section)va phan tmg dung
(Application program section).

Phén boot loader chira chuong trinh boot loader. Chuong trinh boot loader
1a mot phan mém nho nap trong vi diéu khién va dugc chay luc khoi dong. Phan mém
nay c6 thé tai vao trong vi diéu khién chuong trinh cta ngudi sir dung va sau do6 thuc
thi chuong trinh nay. Mdi khi reset vi diéu khién CPU s& nhay t6i thuc thi chwong
trinh boot loader trudc, chuwong trinh boot loader s& do xem c6 chuwong trinh nao can
nap vao vi diéu khién hay khong, néu c6 chwong trinh can nap, boot loader s& nap
chuong trinh vao ving nhé ng dung (Application program section), roi thuce thi
chuong trinh nay. Nguoc lai, boot loader s& chuyén t6i chuong trinh tng dung c6 sin
trong ving nhé Gmg dung dé thuc thi chuong trinh nay.

Phén tng dung (Application program section) 14 ving nhé chira chuong trinh tng
dung cta ngudi dung. Kich thudc cua phan boot loader va phan tmg dung c6 thé tuy

chon.
p : 1
J ; AT BlA CHI -
NOI BAT DAU Jomct L 4WORD
CAC LENH NGAT CAC LENH NGAT
CHUGNG TRINH CHUONG TRINH
= BAT DAUp
BATPAU
o - (1) o .
CHUONG TRINH CHUONG TRINH
CHINH CHINH
(3)
all
KHONG GIAN
TRONG
KHONG GIAN —d.
TRONG NOI BAT PAU
BOOTLOADER )
L 1
KHONG DUNG cO DUNG
BOOTLOADER BEOOTLOADER

Hinh 2.3 Téng quan ché d6 hoat dong boot loader
Hinh trén thé hién ciu trac bd nhé chuong trinh c6 st dung boot loader va

khong sir dung boot loader, khi str dung phan boot loader ta thiy 4 word dau tién thay
vi chi thi cho CPU chuyén téi chuong trinh tng dung cua nguoi dung (la chuong
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trinh c6 nhan Start) thi chi thi CPU nhdy t6i phan chuong trinh boot loader dé thuc
hién trude réi méi quay trd lai thuc hién chuong trinh tmg dung.
e B0 nh¢ dir liéu: BO nho dir liéu cia AVR duoc chia lam hai phén chinh Ia by nho
SRAM va bd nh¢ EEPROM. Tuy cung 1a bo nhé dir 1liéu nhung hai b nhé nay lai
tach biét nhau va duoc danh dia chi riéng

- B0 nhé SRAM: c¢6 dung lugng 4K bytes, b nhé SRAM c6 hai ché do
hoat dong 1a ché d6 thong thuong va ché do twong thich v6i AT mega 8 mudn thiét
1ap bo nhé SRAM hoat dong theo ché d6 nao ta str dung bit cdu chi M103C.

- Bo nh¢ EEPROM: Day la bo nh¢ dir liéu co the ghi x6a ngay trong luc vi
diéu khién dang hoat dong va khong bi mét dir liéu khi ngudn cung cp bi mat. Véi vi
diéu khién AT mega8, bd nhd EEPROM c6 kich thuée 1a 4K byte. EEPROM duoc
xem nhu 1a mdt by nhé vao ra dugc danh dia chi doc 1ap véi SRAM. DPé diéu khién
vao ra dir liéu voi EEPROM ta str dung ba thanh ghi:

+ Thanh ghi EEAR (EEARL):
Bit 15 14 13 12 1 10 9 8

L - T - EEARTI | FEARI0 | FEARD | FEARE] EEARM

EEARY | EEARG | EEARS | EEAR4 EEARS EEARZ EEAR1 EEARD EEARL

7 6 5 4 3 2 1 0
B(_]C ! TIE'I R R R R R Ry R RW
. RIW RW RIWY RV RIW RIVY R RW
GIA TRI
. 0 1] 0 0 X X X X
BATDAU
X X X X X X X

bay la thanh ghi 16 bit luu gitr dia chi cac 6 nhd cua EEPROM, thanh ghi
EEAR duoc két hop tir 2 thanh ghi 8 bit 1a EEARH va thanh ghi EEARL. Vi bd nh¢
EEPROM cua Atmega8 c6 dung luong 4Kbyte = 4069 byte = 2'? byte nén ta chi can
12 bit cuia thanh ghi EEAR, 4 bit tir 15-12 dugc du trir ta nén ghi 0 vao cac bit dy trix
nay.

+ Thanh ghi EEDR
BIT 7 6 5 4 3 2 1 0
[wse | | | | ! | [ LsB EEDR
DOC/VIET — mRw  RW  RW  RW  RW  RW  RW  RW
GIA TRI
: 0 0 0 0 0 0 0 0
BAT iU

Day 1a thanh ghi dir liéu cia EEPROM, i noi chira dit lidu ta dinh ghi vao hay lay ra
tut EEPROM.

+ Thanh ghi EECR
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BIT 7 6 5 4 3 2 1 0
- | - | - [ - TEERE | EEMWE | EEWe | EERE ] EECR
POC/ VIET R R R R RIW RIW R E
GIA TRI
s 0 0 0 0 0 0 X 0

Pay 1a thanh ghi diéu khién EEPROM, ta chi sit dung 4 bit dau ctia thanh ghi nay,
bon bit cudi 1a du trit, ta nén ghi 0 vao céac bit du trir

Tém tit bin do by nhé bén trong atmega8
Bg nhd chudng trinh B nhd did liéu

Bid nhd EEPROM
$0000

$000

SFF

$10FF

$FFFF
Biandd bo nhd ATmegal28
Hinh 2.4 [1]

2.1.3 Cong vao ra
2.1.3.1 Gi6i thiéu

Cong vio ra 1a mot trong so cac phuong tién dé vi diéu khién giao tiép véi cac
thiét bi ngoai vi. AT mega8 co tat ca cac cong vao ra 8 bit la: PortA, PortB, PortC,
PortD Céc cong vao ra ciia AVR 1a cong vao hai chidu co thé dinh hudng, tirc c¢6 thé
chon hudng cua cbng 13 huéng vao (input) hay hudng ra (output). T4t ca cac cong
vao ra ciia AVR déu c6 chirc ning Poc — Chinh sira — Ghi (Read — Modify — Write)
khi str dung chung nhu 13 cic cdng vao ra sb thong thuong. Didu nay c6 nghia 13 khi
ta thay d6i huéng mot chan nao d6 thi né khong lam anh hudng t6i huéng cia cac
chan khac. Tét ca cac chan cua cac Port déu c6 dién tré kéo 1én (pull-up) riéng, ta c6
thé cho phép hay khong cho phép dién trd kéo 1én nay hoat dong.
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Dién trd kéo 1€n 1a mdt dién tré duge dung khi thi€t ké cac mach dién tir logic.
N6 c6 mot dau duogc ndi véi ngudn dién ap duong (VCC — Vdd) va dau con lai dugce
noi véi tin hi¢u 161 vao/ra ciia mdt mach logic churc nang.

2.1.3.2 Cach hoat dong

Khi khao sat cac cong nhu 13 cac cong vao ra sd théng thuong thi tinh chat
clia cac cong (PortA, PortB, ...) la tuong ty nhau, nén ta chi can khao sat mot cong
nao do trong s6 7 cong cua vi dleu khién 1a du.

Mdi mdt cong vao ra cua vi diéu khién duoc lién két voi ba thanh ghi:
PORTx, DDRx, PINx. ( x thay thé cho A,B....). Ba thanh ghi nay s& dugc phéi hop
v6i nhau dé diéu khién hoat dong ciia cong, chang han thiét 1ap cong thanh 16i vao c¢6
str dung dién tré kéo 1én... Sau day 1a nguyén Iy chi tiét vai tro ctia ba thanh ghi trén:

e Thanh ghi DDRx.

Day la thanh ghi 8 bit (c6 thé doc ghi) c6 kha niang diéu khién hudng cta cong
(1a 16i vao hay 16i ra). Khi mot bit cua thanh ghi nay duoc set 1én 1 thi chan tuong
mg v&i n6 duge cdu hinh thanh ngd ra. Nguoc lai, néu bit ctia thanh ghi DDRx 1a 0
thi chan twong tng véi nd dugce thiét 1ap thanh ngd vao.

Vi du: Khi ta set tit ca 8 bit cua thanh ghi DDRA déu 1a 1, thi 8 chan twong
mg cta PortA, 1a PA1, PA2, .... PA7 (twong Gng véi cac chan cua vi diéu khién)
duoc thiét 1ap thanh ngb ra.

BIT 7 & 5 4 3 2 1 0
DDA7T | DDAG6 | DDA5 | DDA4 | DDA3 | DDAZ | DDA1 | ODDA0 J] DODRA
DQC/VIET RIW RW RV RIW RIW R RIW RIW
Ll 0 0 0 0 0 0 0 0
BAT PAU

Thanh ghi DDRA

e Thanh ghi PORTx

PORTx la thanh ghi 8 bit ¢6 thé doc ghi. DAy la thanh ghi dit lidu ciia PORTX.
Néu thanh ghi DDRx thiét 1ap cong 1a 16i ra, khi d6 gié tri cta thanh ghi PORTX ciing
la gia tri cua cac chan tuong ung ciia PORTX, noi cach khac, khi ta ghi mot gia tri
logic 1én 1 bit cua thanh ghi nay thi chan tuwong ng véi bit d6 cling c6 cung muc
logic. Khi thanh ghi DDRx thiét lap cong thanh 16i véao thi thanh ghi PORTx dong vai
trd nhu mot thanh ghi diéu khién cong.

Cu thé, néu mot bit cia thanh ghi nay dugc ghi thanh 1 thi dién tr¢ treo ¢ chan
tuong tng véi nd s& duoc kich hoat, nguoc lai néu bit dugc ghi thanh 0 thi dién tré
treo & chin tuong tmg s& khong duoc kich hoat, cong & trang thai cao tro (HI-Z).

BIT 7 6 5 4 3 2 1 0
PORTA7 | PORTAG | PORTAS | PORTA4 | PORTA3 | PORTA2 | PORTA1 | PORTAD | PORTA

POCNVIET  RW AW RAW RIW RIW RW RW W

GIA TRI 0 0 0 0 0 0 0 0

BATBAU

Thanh ghi PORTA
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e Thanh ghi PINx

PINx khong phai 1a mét thanh ghi that sy, day la dia chi trong by nhé 1/0 Kkét
ndi truc tiép va1 cac chan cua céng. Khi ta doc PORTX tirc ta doc dit liéu dugce chét
trong PORTx, con khi doc PINx thi gia tri logic hién thoi & chan ciia cng tuong tmg
duogc doc. Vi thé dbi voi thanh ghi PINX ta c6 thé doc ma khong thé ghi.

BIT 7 6 3 4 3 2 1 0
PINAT PINAG | PINAS | PINA4 | PINA3 | PINAZ | PINA1 | PINAD PINA
DOC/VIET "R R R R R R 5 R
GIATRI  na NIA NIA N/A NIA N/A NIA NiA
BATBAU

Thanh ghi PINA

2.1.4 B¢ dinh thoi ciia AT mega8 [1]

AT mega8 c6 4 bd dinh thoi, bd dinh thoi 1 va 3 1a bo dinh thoi 16 bit, bo dinh
thoi 0 va 2 12 bo dinh thoi 8 bit. Sau day 13 m6 ta chi tiét cta 4 bo dinh thoi.

2.1.4.1 B dinh thoi 1

GLA TRI BEM —
XKOA PIEU KHIEN * (IntReq.)

v kmiEy | MOCIC TCLK CHE PO XUNG
|« |[BQDOTM | ™

A rf’ TIN HIEU

TOP BOTTOM

[
J '
TIN HIEU PHU

Y¥Yy
TIMER/CUONTER b ?
TCHTx | |

i OCF2A
{Int.Req.)

u

u

L

|

_ | TIN HIEU
PHAT SINH

- ChCxA

sTra CHUA b s

CIA TRI {Int.Req.)
BAN BAT .| TiNHEU
PHAT SINH

= OCxE

OCF=xC

{Int.Raq.)
| - TIN HIEU o

PHAT SINH

SO SANH TU NGO
RA TUONG TU

’—DICFM {int.Reqg.)
BO DO TIM BOLOC
TIN HIEU | TENG ON [
= = ICPx
e T Il I .

TCCRxA | | TCCRxB | | TCCRxC |

Hinh 2.5 So dd bd dinh thoi 1
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B6 dinh thoi 1 va 3 1a bg dinh thoi 16 bit, bo dinh thoi 1 sir dung 13 thanh ghi lién
quan, con bd dinh thoi 3 s dung 11 thanh ghi lién quan voi nhleu ché do thuc thi
khac nhau. Vi bg dinh thoi 1 va 3 hoat dong giéng nhau nén bai viét nay em chi trinh
bay vé bd dinh thoi 1.

Cdc dinh nghia sau sé dwoc su dung trong b dinh thoi 1:

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

MAX: Bo dém c6 gia tri MAX khi n6 bang FFFFh.

TOP: B dém dat gia tri TOP khi no br:ing voi gia tri cao nhét trong chudi dém, gia tri
cao nhét trong chudi dém khong nhét thiét 1a FFFFh ma c6 thé 1a bat cir gia tri nao
dugc qui dinh trong thanh ghi OCRnX (X=A,B,C) hay ICRn, tiy theo ché do thuc
thi.

B6 dinh thoi 1 bao gom cdc thanh ghi:
e Thanh ghi TCCR1A (Timer/Cuonter 1 Control Register)
e Thanh ghi TCCR1B
e Thanh ghi TCCR1C
e Thanh ghi Timer/Counter — TCNT1H and TCNTIL
e Thanh ghi Output Compare Register 1A — OCR1AH and OCRI1AL
e Thanh ghi Output Compare Register 1B — OCR1BH and OCR1BL
e Thanh ghi Output Compare Register IC — OCRICH and OCR1CL
e Thanh ghi Input Capture Register 1 — ICR1H and ICR1L
e Thanh ghi Timer/Cuonter Interrupt Mask Register — TIMSK
e Thanh ghi Extended Timer/Cuonter Interrupt Mask Register - ETIMSK
e Thanh ghi Timer/Cuonter Interrupt Flag Register — TIFR
e Thanh ghi Extended Timer/Cuonter Interrupt Flag Register — ETIFR
e Thanh ghi Special Function IO Register — SFIOR

2.1.4.2 B dinh thoi 3
Do b6 dinh thoi 3 ¢ ciu tric giéng bo dinh thdi 1, nén & day chi trinh bay céac

thanh ghi c6 lién quan t6i b dinh thoi 3.

e Thanh ghi TCCR3A

e Thanh ghi TCCR3B

e Thanh ghi TCCR3C

e Thanh ghi Timer/Cuonterl — TCNT3H and TCNT3L

e Thanh ghi Output Compare Register 3A — OCR3AH and OCR3AL

e Thanh ghi Output Compare Register 3B — OCR3BH and OCR3BL

e Thanh ghi Output Compare Register 3C — OCR3CH and OCR3CL

e Thanh ghi Extended Timer/Cuonter Interrupt Mask Register - ETIMSK

e Thanh ghi Extended Timer/Cuonter Interrupt Flag Register — ETIFR

e Thanh ghi Special Funtion IO Register — SFIOR
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Ngo ra khdi Compare Match Output Unit

COMN1

GVHD: Th.S NGUYEN VU QUYNH

GOoOMNo TIN HIEU I
EOCn KHOT PAU D Q@
QCn
A
[ ] Q—
BUS
DU -
LIEU PORT
[ ] Q
XUNG CLOCK v Sl

Hinh 2.6 So d6 ngd ra khdi

CHAN VAO RA SO

Nhin hinh ta thdy Pin OcnX (chan han pin 15 cta IC twong tmg véi OC1A), 13 ngd
ra cta kh6i Compare Match Output Unit, c6 thé duoc ndi voi 3 thanh ghi 1a OCnX,
PortX va DDRX. Thanh ghi nao dugc ndi v&i Ocn 12 phu thudc vao cac bit COMn1:0
(ttre 13 tuy theo ché d6 hoat dong ctia bo dinh thoi). Néu ta thiét 1ap bo dinh thoi hoat
dong & ché do thuong ( tirc khong sir dung chirc ning so sanh khdp) thi chin Ocn trd
thanh chan vao ra s6 thong thuong. Ngd ra khdi Compare Match Output Unit ctia bd
dinh thoi 1 ciing gidng nhu bo dinh thoi 3.

o TOVn
= {IntReq.)
= TOSCH
BOQ
DAO
BONG
= TOSCZ2

BQ DAO PONG
BEN NGOAI

Y

QCn

2.1.4.3 Bj dinh thoi 0
A SO PO KHOI BO PINH THOI 0
- > TCCRn |
R A J
GIA TRI BEM
X0A BO PIEU KHIEN :
" ra g XUNG
DIEU KHIEN LOGIC “LOCK
[} A _

BOTTOM TOP }_(L"LI'
TIN HIEU

vy /N '

TIMEE/CUONTER A A
TCHT
" || [=0] Foe
acn

"’um.naq_;.

- o| TINHIEU
- " |PHAT SINH
- OCRn |

01/12/2009

Hinh 2.7 So db khdi bd dinh thoi 0
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Bo dinh thoi 0 1a bd dinh thoi 8 bit, bo dinh thoi 0 1ién quan téi 7 thanh ghi voi nhiéu
ché do thuc thi khac nhau.

Cac dinh nghia
Cac dinh nghia sau sé dwoc sw dung cho bo dinh thoi 0 va 2
BOTTOM: B dém dat t6i gia tri BOTTOM khi n6 ¢ gia tri 00h.
MAX: B dém dat t6i gia tri Max khi n6 bang FFh.
TOP: Bo dém dat gia tri TOP khi né bang véi gia tri cao nhat trong chudi
dém, gia tri cao nhét trong chudi dém khong nhét thiét 1a FFh ma c6 thé 1a bét ky gia
tri nao dugc qui dinh trong thanh ghi OCRn (n=0,2), tuy theo ché do thuc thi.

Bo dinh thoi 0 c6 vai ddc diém chinh nhu: B dém don kénh, x6a b dinh thoi
khi c6 su kién so sanh khép (compare match) va ty nap lai, co thé dém tir bo giao
dong 32 KHz bén ngoai, ché @6 PWM hiéu chinh pha...Cac thanh ghi trong b dinh
thoi 0 bao gdm:

e Thanh ghi Timer/Cuonter Control Register — TCCRO

e Thanh ghi Timer/Cuonter Register - TCNTO

e Thanh ghi Output Compare Register — OCRO

e Thanh ghi Timer/Cuonter Intertupt Mask Register — TIMSK
e Thanh ghi Timer/Cuonter Interrupt Flag Register — TIFR

e Thanh ghi Special Function IO Register — SFIOR

e Thanh ghi Asynchronous Status Register — ASSR

2.1.4.4 By dinh thoi 2

A SO PO KHOI BO DINH THOT 0
P > TCCRn |
, ‘r
GIA TRIDEM -
- ] . = {IntReq.)
X0A BO PIEU KHIEN XUNG |
PIEU KHIEN LOGIC “LOCK
- TOSC
A A o
BOTTOM TOP XULE DAO
TIN HIEU DONG
v /’_ AY | TOSCZ

TIMER/CUONTER A A
TCHT
" || =0] Foer

BQ DAO DONG
Gcn BEN NGOAI
’—' {Int.Faq.)
— ,.| TIN¥ HIEU o
$ ®|PHAT SINH R

- OCHn |
Hinh 2.8 So d6 khdi bd dinh thoi 2

01/12/2009 TRANG 28 SVTH: PHAM NGQC DANG KHOA



NGHIEN CUU KHOA HOC 2009 GVHD: Th.S NGUYEN VU QUYNH

B§ dinh thoi 2 1a bd dinh thoi 8 bit, bd dinh thoi 2 lién quan téi 5 thanh ghi voi
nhiéu ché @6 thuc thi khac nhau. Thudc tinh chinh ctia bd dinh thoi 2 gdm: B6 dém
don kénh, x6a bd dinh thoi khi ¢6 sy kién “so sanh khop” va tu dong nap lai, PWM
hi€u chinh pha, dém su kién bén ngoai.

CAC THANH GHI BO PINH THOI 2
e Thanh ghi Timer/Cuonter Cuontrol Register —- TCCR2
e Thanh ghi Timer/Cuonter Register — TCNT2
e Thanh ghi Output Compare Register — OCR2
e Thanh ghi Timer/Cuonter Interrupt Mask Register — TIMSK
e Thanh ghi Timer/Cuonter Interrupt Flag Register — TIFR

2.2 Ciu triic ngit ciia ATmega8

2.2.1 Khai ni¢m vé ngit

Ngit 1a mot sy kién bén trong hay bén ngoai 1am ngit bo vi diéu khién dé bao cho
né biét rfing thiét bi can dich vu cta no.

Mot bd vi diéu khién co thé phuc vu mot vai thiét bi, c6 hai cach dé thyuc hién diéu
nay do la st dung cac ngat (interrupt) va tham do (polling). Trong phuong phap st
dung céac ngat thi mdi khi c6 mot thiét bi bat ky can dén dich vu cta nd thi né bao cho
bd vi diéu khién bang cach gtri mot tin hiéu ngat. Khi nhan duoc tin hiéu ngit thi bo
vi diéu khién ngat tit ca nhimg gi n6 dang thyc hién dé chuyen sang phuc vu thiét bi.
Chuong trinh di cing véi ngit duoc goi la dich vu ngat ISR (Interrupt Service
Routine) hay con goi 1a trinh quan li ngit (Interrupt handler). Con trong phuong phap
tham do thi bo vi diéu khién hién thi lién tuc tinh trang cua mot thiét bi da cho va diéu
kién thoa man thi n6 phyc vy thiét bi. Sau d6 chuyen sang hién thi trang thai cua thiét
bi ké tiép cho dén khi tit ca déu duoc phuc vu.

Mic dii phuong phap thim do c6 thé hién thi tinh trang ctia mot vai thiét bi va
phuc vu mdi thiét bi khi cac diéu kién nhat dinh dugc théa man nhung n6 khong tan
dung hét cong dung cia bo vi didu khién. Diém manh ciia phuong phap ngit 1a bo vi
diéu khién co thé phuc vu rat nhiéu thiét bi (tit nhién 13 khong tai cung mot thoi
diém). Mdi thiét bi c6 thé nhan duoc sy chu y cua bd vi diéu khién dya trén muc wu
tién cho céc thiét bi vi n6 kiém tra tat ca cac thiét bi theo kiéu xoay vong. Quan trong
hon 14 trong phuong phap ngit thi bd vi diéu khién ciing c6 thé che hodc lam lo mot
yéu cau dich vu cta thiét bi. Diéu nay lai mot 1an nita khong thé thuc hién dugc trong
phuong phap tham do. Ly do quan trong nhit ma phuong phap ngét duogc ua chudng
nhat 1a vi phuong phép tham do lam hao phi thoi gian cua bo vi diéu khién bang cach
hoi do timg thiét bi ké ca khi chiing khong can dén dich vu.

2.2.2 Trinh phuc vu ngit ciia bang Vector ngit.

Pbi v6i mdi ngat thi phai ¢6 mét trinh phuc vu ngat ISR (Interrupt Service
Ruotine) hay trinh quan ly ngat (Interrupt handler). Khi mot ngat duoc goi thi bo vi
diéu khlen phuc vu ngat Khi mot ngat dugc goi thi bo vi diéu khién chay trinh phuc
vu ngat. Dbi voi mdi ngit thi co mot vi tri ¢d dinh trong bo nhé dé giir lai dia chi ISR
ctia n6. Nhom céc vi tri nhd duoc danh riéng dé guri cac dia chi cia cac ISR duoc goi
1a bang véc to ngit.
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Khi kich hoat mét ngit thi bd vi diéu khién di qua cac budc sau:
e Vi diéu khién két thiic 1énh dang thuc hién va Iuu dia chi cta 1énh ké tiép (PC)
vao ngan xép.
e N6 nhay dén mot vi tri ¢b dinh trong bo nhd duge goi 1a bang véc to ngit noi luu
gitlr dia chi cua mot trinh phuc vu ngét.
e B0 vi diéu khién nhan dia chi ISR tir bang véc to ngit va nhay t6i do. N6 bit dau
thuc hién trinh phuc vu ngat cho dén 1énh cudi cing cta ISR 1a RETI (trd vé tir ngat).
e Khi thyc hién 1énh RETI b6 vi diéu khién quay trd vé noi né di bi ngit. Trudc hét
n6 nhéan dia chi ctia bd dém chuong trinh PC tir ngan xép bang cach kéo hai byte trén
dinh cua ngin xép vao PC. Sau d6 bat dau thuc hién cac 1énh tir dia chi dé.

2.2.3 Bang Vector ngit ciia ATmega8
Day la bang véc to ngat cia Atmega8, cung véi dia chi cia no trong b nhé
chuong trinh.

S vector Dia chi Nguon (diém goc) Y nghia
1 $0000 RESET Reset AVR
2 $0002 INTO Ngit ngoai 0
3 $0004 INTI Ngit ngoai |
4 $0006 INT2 Ngit ngoai 2
5 $0008 INT3 Ngit ngoai 3
6 $000A INT4 Ngit ngoai 4
7 $000C INTS Ngat ngoai 5
8 $000E INT6 Ngit ngoai 6
9 $0010 INT7 Ngit ngoai 7
10 $0012 TIMER2 COMP So sanh Timer/Cuonter 2
11 $0014 TIMER2 OVF Bao tran Timer/Cuonter 2
12 $0016 TIMER1 COMPA | Str dung Timer/Cuonter 1
13 $0018 TIMER1 COMPA | So sanh Timer/Cuonterl (A)
14 $001A TIMER1 COMPB | So sanh Timer/Cuonterl (B)
15 $001C TIMER1 OVF Béo tran Timer/Cuonter 1
16 $001E TIMERO COMP So sanh Timer/CuonterQ
17 $0020 TIMERO OVF Bao tran Timer/Cuonter(
18 $0022 SPLSTC Khdi truyén nhén néi tiép
19 $0024 USARTO. RX Bo truyén dit lidu ndi tiép 0 RX
20 $0026 USARTO0.UDRE B0 dir lidu trong USARTO
21 $0028 USARTO0.TX B truyén dit liéu ndi tiép TX
22 $002A ADC Bo chuyén d6i ADC
23 $002C EE READY B9 nhd EEPROM
24 $002E ANALOG COMP | So sanh tin hi¢u tuong tu
25 $0030 TIMER1 COMPC | So sanh Timer/Cuonterl (C)
26 $0032 TIMER3 CAPT Str dung Timer/Cuonter3
27 $0034 TIMER3 COMPA | So sanh Timer/Cuonter3 (A)
28 $0036 TIMER3 COMPB | So sanh Timer/Cuonter3 (B)

01/12/2009 TRANG 30 SVTH: PHAM NGQC DANG KHOA



NGHIEN CUU KHOA HOC 2009 GVHD: Th.S NGUYEN VU QUYNH

29 $0038 TIMER3 COMPC | So sanh Timer/Cuonter3 (C)

30 $003A TIMER3 OVF Béo tran Timer 3

31 $003C USARTI.RX Bo truyén dit lidu ndi tiép 1 RX
32 $003E USARTI1.UDRE Bo dit liéu rong USART1

33 $0040 USARTI.TX Bo truyén dir lidu ndi tiép 1 TX
34 $0042 TWI Hai gia tri bén ngoai

35 $0044 SPM READY B0 nh¢ chuong trinh

Hinh 2.9 Bang vector ngat ctia Atmega$ [3]

2.2.4 Thit ty wu tién ngat

Khéng nhu vi diéu khién ho 8051, ¢ d6 thir tw vu tién ctia cac ngat co thé thay
d6i dugc bang cach 1ap trinh. Vi vi didu khién AVR thir tw wu tién cic ngit 1a khong
thé thay ddi va theo qui tic: “Mot véc to ngit co dia chi thdp hon trong bo nhé
chuong trinh ¢6 murc d¢ uu tién cao hon”. Chan han ngit ngoai 0 (INTO0) c¢6 mirc do
wu tién cao hon ngit ngoai 1 (INTI).

Pé cho phép mot ngit nguoi dung can cho phép ngit toan cuc (set bit 1 trong
thanh SREG) va céc bit diéu khién twong tmg.

Khi mot ngit xay ra va dang dugc phuc vu thi bit I trong thanh ghi SREG bi
x6a, nhu thé khi c6 mot ngét khac xay ra thi n6 s€ khong duoc phuc vy, do do dé cho
phép cac ngit trong mot ISR (interrupt service routine) khac dang thuc thi, thi trong
chuong trinh ISR phai c6 1énh SEI dé set lai bit I trong SREG.

2.2.5 Ngit trong ngit.

Khi AVR dang thyc hién mét trinh phuc vu ngit thudc mot ngat nao dé thi lai
c6 mot ngat khac duoc kich hoat. Trong nhitng truong hop nhu vay thi mot ngit co
murc vu tién cao hon c6 thé ngit mot ngat c6 mirc vu tién thap hon. Lic nay ISR cua
ngat c6 muc uu tién cao hon s€ dugc thuc thi. Khi thuc hién xong ISR cua ngat cod
murc wu tién cao hon thi nd méi quay lai phuc vu tiép ISR ctia ngit c6 mic uu tién
thip hon trude khi tré vé chuong trinh chinh. Pay goi 1a ngit trong ngit.

- 1l -
o :\}lﬂl 2 .,
d -
[} L]

1
[

—| Chudng Trinh Chinh Chuong Trinh Chinh

Hinh 2.10 Cac ngit 16ng nhau
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Chuy:

Gia dinh 1a khi mét ISR nao d6 dang thuc thi thi xay ra mdt yéu cau ngét tur
mot ISR khéac c6 mirc wu tién thap hon thi ISR ¢6 mirc wu tién thip hon khong duoc
phuc vu, nhung n6 sé khong bi bé qua luén ma ¢ trang thai cho. Nghia 1a ngay sau
khi ISR ¢6 mirc vu tién cao hon thuc thi xong thi dén luot ISR c6 mirc vu tién thap
hon s& dugc phuc vu.

2.2.6 Cac ngit ngoai [3]

AT mega8 c6 8 ngit ngoai tir INTO dén INT7 (& day chua ké t6i ngit Reset).
T4am ngit nay tuong Gmg voi 8 chan ciia MCU la INTO, INTI1...... INT7. Bé y 1a ngay
ca khi c4c chan INTO, INT1,...INT7 ciia MCU duoc cau hinh nhu 1a chan 16i ra, thi
cac ngit ngoai van co tac dung néu duoc cho phép.

Céac ngit ngoai co thé bat miu theo kiéu canh 1én (Rising), canh xudng
(Falling) hay muc thip (Low level). Pidu nay duoc qui dinh trong hai thanh ghi
EICRA va EICRB. Dudi dy 1a mé ta chi tiét 2 thanh ghi EICRA va EICRB va cac
thanh ghi lién quan t&i ngét ngat ngoai.

e Thanh ghi External Interrupt Control Register A — EICRA

BIT ! B [ 4 1 3 1 0
[7SC37 ] 1SCs0 | iscat | 1sc20 | Iscii | IsCi0 | isco1 | Iscoo I EICRA
POC/ VIET RIN = RN =y RAW RIW W RN
GLA TRT. 0 0 o 0 0 0 D 0
BATDAU

Tam bit cta thanh ghi EICRA s& diéq khién kiéu bit mau cho 4 ngat INT3, INT2,
INT1, INTO. Qui dinh cu thé dugc thé hién trong bang sau:

1SCn1 ISCn0 Kiéu bit miu
0 0 Mirc thap s& tao yéu cau ngat
0 1 Du tri
1 0 Canh xudng (Falling) s& tao yéu cau ngat
1 1 Canh 1én (Rising) sé tao yéu cau ngat

Hinh 2.11 Bang diéu khién kiéu bat mau ngat

e Thanh ghi External Interrupt Control Register B — EICRB
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BIT

BOC/ VIET

GIA TRI
BATDAU

0 0 0 0 0 0 0 0

Tam bit cta thanh ghi EICRA s& diéu khién kiéu bat miu cho 4 ngit INT7, INTS,
INTS, INT4. Qui dinh cu thé dugc thé hién trong bang sau:

ISCnl ISCn0 Kiéu bit mau

0 0 Mirc sé tao yéu ciu ngat

0 1 Bat ctr sy thay doi mirc logic nao &
chan INTn s& tao ra mot yéu ciu ngit.

1 0 Canh xudng (Falling) gitra hai mau s&
tao yéu cu ngit.

1 1 Canh 1én (Rising) giita hai mau sé tao
yéu ciu ngit.

Véin=7,6,54............

e Thanh ghi External Interrupt Mask Register - EIMSK

BIT 7 5 5 4 3 2 1 a
mm EIMSK
POC/VIET RN RAW R RAN =L RN = RN
GIA TRI
: 1] o 0 ] 0 0 0 ]
BAT DAU '

e Thanh ghi External Interrupt Flag Register — EIFR

BIT 7 6 5 1 3 2 | 0
I | N EIFR
POCNIET = AW = R R =T RN =T R
GIA TR 0 0 0 D 0 0 0 0
BATPAU

e Thanh ghi MCU Control Register - MCUCR

BIT 7 B g 4 3 2 1 0
Tﬂmm MCUCR
EI'(_:I'CH'IE'I RWwW R =T Rw RW R R R
GIA TRI
: ]
BAT DAU 0 C 0 i ] i 0 0
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2.3 Cac b0 phan ngoai vi khac [3] [4]

Ngoai cac by phan ngoai vi da dugc gidi thi€u & trén nhu: Bo dinh thoi, cac
céng vao ra, EEPROM .... Vi diéu khién AT megag8 co nhiéu bd phén ngoai vi khac,
cac bd ngoai vi nay rat tién loi trong cac ung dung diéu khién (b6 PWM) xir 1i s6 liéu
(b6 ADC, bd so sanh Analog), giao tiép (bd USART, SPI, 12C).... Viéc tich hop cac
bd ngoai vi ndy vao trong chip gitp cho cac thiét ké tré nén thudn tién hon, kich
thude bo mach cling gon gang hon.

2.3.1 B0 so sanh twong tw

So d6 don gian ciia bd so sanh tuong tu (Analog Comparator). Nhu hinh bén
dudi bo so sanh c6 hai ngd vao twong tu 1a AINO va AIN1 va mot ngd ra sb ACO.
Nguyén tic hoat dong ciia bd so sanh tuong tur 1a: Khi ngd vao AINO c6 dién thé cao
hon ngd vao AINI thi ngd ra ACO s& & muc cao (tuong trng vdi muc logic 1), nguoc
lai khi ngd vao AINO c6 dién thé thap hon ngd vao AIN1 thi ngd ra ACO s& ¢ mirc
thip (twong tng voi mirc logic 0). Thudng thi trong hai ngd vao, c6 mot ngd vao co
dién thé duoc giir ¢b dinh dung dé lam dién thé tham chiéu (Vref), dién thé ngd con
lai c6 thé thay doi dé c6 thé tham chiéu véi ngd vao Vref. Trang thai ctia ngd ra ACO
ctia bo so sanh c6 thé duoc dung dé tao ra mot ngat, két ndi véi bo dinh thoi 1 dé sir
dung chirc nang input capture cua bg dinh thoi nay.

AIND
PEx
e+ CO BAO NCAT
i ;
ACO O KHIEN
LOGIC |—an
> - TIMER 1
AN
PBy

Hinh 2.12 So d6 gian lugt ctia bo so sanh tuong ti

O day co sy khac biét vé chi tiét & bo so sanh twong tu dbi voi cac dong AVR
khéc nhau, chan han b so sanh tuong tu cua AT90S8535 hoi khac vdi b so sdnh
tuong tw & AT mega8, tuy nhién cdu tric co ban thi van nhu nhau. Ta thdy hai ngd
vao AINO va AINI1 twong Ung vo&i hai chan PBx va PBy (x=2, y=3, dbi véi
AT90S8535). O Atmega8 ta c6 nhiéu lwa chon ngd vao hon, cac thanh ghi chu trong
bd nh¢ s& gitp ta thiét 1ap cac Iya chon nay.

2.3.2  B{ bién ddi ADC
~2.3.2.1 Gi6i thi¢u b ADC ciia Atmega 8
B9 bién d6i ADC c6 chirc nang bien doi tin hi¢u tuong tu (analog signal) c6 gia

tri thay doi trong mot dai biét trudc thanh tin hi¢u s (digital signal). B6 ADC cua
Atmega8 c6 do phan giai 10 bit, sai so tuyét doi 1a 2LSB, dai tin hi¢u ngd vao tr O0V-
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Ve, tin hiéu ngd vao c¢6 nhiéu lya chon nhu: ¢6 8 ngd vao da hop don hudng
(Multiplexed Single Ended), 7 ng6 vao vi sai (Differential Input),... BO ADC cua AT
mega8 1a loai ADC xap xi lién tlep v6i hai ché d6 co thé lya chon 1a chuyén ddi lién
tuc (Free Running) va chuyén di timg budc (Single Conversion).

- Chuyén doi lién tuc: 1a ché do ma sau khi khoi dong thi bd ADC thyc hién chuyén
doi lién tuc khong ngung.

- Chuyén dbi ting bude: la by ADC sau khi hoan thanh mot chuyén d01 thi s€
nging, mot chuyén ddi tiép theo chi dugc bt dau khi phan mém c6 yéu cau chuyén

doi tiép.

So dd khdi don gian ciia mot bo ADC dugc thé hién nhu sau:

ADD T —————— ™
ADC B - PIEN THE BO DAO DONG
THAM CHIFU
ADC S ol
ADC 4 - ‘EN
' BO CHUYEN DOI HAI THANH GHI
—| ADC ADCH - ADCL
ADCY —— &
ADC 2 ————
A0GC 1 > CHE DO
' NGAT

ADCO ———*

L~

8 KENH TIN HIEU TUONG TU

Hinh 2.13 So db khéi don gian bd ADC [5]

Nguyén téc hoat dong cua khéi ADC: Tin hiu twong ty dua vao cac ngé ADCO:
7 duoc ldy miu va bién do6i thanh tin hiéu so tuong ung. Tin hi¢u s& dugc luu hanh
trong hai thanh ghi ACDH va ADCL. M6t ngit co thé dugc tao ra khi hoan thanh mot
chu trinh bién d6i ADC. B6 ADC ctia Atmega8 phirc tap hon nhiéu, tuy nhién co s&
van dua vao nguyén tic trén.
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ADCT ——™=

ADCe —*

ADC

ADCS ————

ADCY ———=

Khué'ch
dai

ADC3E ——»

\ Ngo vao duong /

ADMC2 ———=

i vao im

ADCL ———»

ADCY ——»

N

Hinh 2.14 So d6 ngd vao vi sai [5]

Vi du: Poan chuong trinh nho sau cho phép b6 ADC hoat dong ¢ ché do bién ddi
tirng budce, ngd vao la chan ADC3, khong dung ngat.

Idir16,3 ;
out ADMUX, r16 // Chon ngo vao ADC 3, dién thé tham chiéu Ve

Idi r16, 0b10000101 ’ ’
out ADCSRA, r16  // khong dung ngat, h¢ so chia clock 1a 32, chay ting
budc

sbi ADCSRA, ADSC // khé1 dong b ADC

Wait:

Sbis ADCSRA, ADIF // doi ADC hoan thanh
rjmp Wait

in r16, ADCL // Tau két qua ADC
inrl7, ADCH
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2.3.3 B truyén dir liéu ndi tiép USART

2.3.3.1 Tém lwgc vé USART

USART (Universal Synchronous and Asynchronous serial Receiver and
Transmitter): Bo diéu khién dong bo va bat dong bo, day 1a khdi chic ning dung cho
viéc truyén thong gitra vi diéu khién voi cac thiét bi khac. Trong van dé truyén dit liéu
s6, ¢6 thé phan chia cach thirc truyén dir liéu ra hai ché d6 co ban 1a: Ché d6 nhan
dong bo (Synchronous) va ché d¢ truyén nhan bat dong bd (Asynchronous). Ngoai ra,
néu goc do phan ctng thi c¢6 thé phan chia theo cach khac d6 1a: Truyén nhan dit liéu
theo kiéu nbi tlep (serial) va song song (paralell).

Truyén dong bo: 1a kiéu truyen dir liéu trong d6 bo truyén (Transmitter) va by
nhan (Receiver) str dung mot xung dong hd (clock). Do dé, hoat dong truyén va nhan
giit liéu ra dong thoi.

Truyén bat dong bd: La kiéu truyén dir liéu trong d6 mdi bod truyén va bo nhan
c6 bd dao dong xung clock riéng, tbe do xung clock & hai khéi ndy c6 thé khac nhau,
nhung thuong khong qua 10%. Do do khong dung chung xung clock, nén dé dong bo
qué trinh truyén va nhéan dir liéu, nguoi ta phai truyén cac bit dong bo (Start, Stop....)
di kém véi cac bit dir liéu.

Gi6i thiéu by USART cia Atmega 8

AT mega8 c6 hai b USART la USARTO va USART1. Hai by USART nay la doc
1ap nhau, diéu nay c6 nghia 1 hai kh6i USARTO va USART! c6 thé hoat dong cing
mdt lic. Bén dudi 1a so d6 khéi don gian cta khdi USART.

&
o — i ____________________
|
|
| BOUBR BO DAO PONG
I v
I GIA TRI BAN BAU
|
: [ TIN HIEU TUONG TU cHAN .
| ¥ PIFU KHIED
:_'__ _________ _'_______________Tra_n:;niﬁcr_
: BO PHAT UDR BEUTI,‘L_B]D‘_
: PHAN BIET -
BUS [ | ¥ oy DT
DT’ [ . . | PHAN HO TINHIEU | ], CHAN on
el | —=" |, TIN HIEU PHAN HOI | Hprfv e x
E | -y
| Receiver
I = XUNG BIEU KHIEN]
I PHAN HOI RX
: = NHAN TIN HIEU | O1 PHUC]| CHAN 0 | o
| b PI—L-%._‘\ HOI DT LIET BIET KHIFN
S
| :
EKIEM TRA
: }—BCI- ‘\H{\ UDR _{ Al
| ]
| TUCSREA | TUCS RB | TUCSRC |
 J

Hinh 2.15 So dd khdi bd USART
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2.4 Hé thong xung CLOCK va lap trinh bé nhé ON — CHIP

2.4.1 Hé thong xung CLOCK

Hé théng xung clock Atmega8 dugc chia thanh nhiéu khéi khac nhau, mdi khéi
(modul) s€ cung cap xung clock cho cac khoi ngoai vi tng dung tuong ung.

TIMER

MODUL NGO P
CUONTER T VAO RA F BO ADC
Iy & 'y

r NHAN CP‘T‘ ‘Bq NHG R‘m‘ BO NHG

'3

FLASH - FFPROM
'y ' A A
XUNG ADC
XUNG IO XUNG CLOCK BEN  [xyngG CPU
CHIF AVE
XUNG ASY . XUNG FLASH
RESET [ BO BINH THOT
TIN HIEU | WATCHDOG
+ Y 'Y
NGUON XUNG IUNG WATCHDOG
/S NGUON EODAOBONG
/ _ xiNG \ (@—+|_warcEpoc |
ah r 4 Xung clock cia b watchdog
XUNG CLOCK - .
" . ™
cHO BO BINH| | xive cLock [| VNG CLOCE | | XUNG CLOCK ‘.EL GFL'{EK XUNG CLOCEK
¥ DUN oAl pive || NGOAIDUNG | | NeoArping || NGOADUNG || "pe e on
THOIDUNG || NCOAI DUNC e : THACH ANH BEN TRONG
THACH ANH RC MAY PHAT THACH ANH I -i!._\: S l:l 'i'l']_-i.P CHIP

Hinh 2.16 So d6 h¢ thong xung clock cho Atmega8
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CHUONG III
NGON NGU C CHO AVR

3.1 Khai niém

3.1.1 Cac chu thich va tién xir li (PreProcessor) [1]
e Cac chu thich.

Thong thuong bat ,déu mot chuong trinh 13 cac chd thich vé project cach chu
thich phai bat dau bang dau // hay /* cdc chu thich */ va dugc trinh bién dich bo qua
khi bién dich, chan han:

/3 S sk ks sk ks sk ks sk kR sk ok kR sk kR sk ok ok
// comments placed in there

// File: demo.c

/I Au thor: Pham Ngoc Dang Khoa

// Date: 2007

e Cac tien xu ly.

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

Vi du:

#include <mega8.h> cho phép sir dung cac thanh ghi cua Atmega8. Ttrc bdo cho trinh
bién dich biét chung ta dang stir dung vi di€u khién Atmega8. Day s¢€ 1a dong code dau
tién trong chuong trinh C.

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

Dinh nghia max c6 gia tri 1a 0xff. Chu y khong c6 dau chdm phay (; Xy cudi céu vi
define chi 1a mot macro chir khong phai 1a mét 1énh. Macro ciing c¢6 thé c6 tham sb.

Vi du:
#define SUM(a,b) a+b
Main( )

f
1

// cac lénh khac
Int I=SUM(2,3)
// cac 1énh khac
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b
Thi i s€ dugc gan thanh i =2+3 =5
e Cac kiéu dir liéu (Data Types)

Ngoai céc kiéu dit liéu ciia C, CodeVisionAVR con c6 kiéu di liéu bit 1a
ki€u dr li¢u 1 bit, nén giai gia tri chi c6 0 va 1. Kiéu bit chi ho trg d6i véi khai béao
bién toan cuc la chinh. Véi bién bit cuc b, trinh bién dich chi cho khai bao toi da 8
bién bit.

Vi du:
Bit a; //a 12 bién kiéu bit

Céc kiéu khac duoc cho trong bang dudi.

Kiéu dirlidu | Kich c& (bit) Gi6i han
Bit 1 0,1
Char 8 -128 dén 127
Unsigned char 8 0 dén 225
Signed char 8 -128 dénl27
Int 16 -32768 dén 32767
Short int 16 -32768 dén 32767
Unsigned int 16 0 dén 65535
Sunged int 16 -32768 dén 32767
Long int 32 2147483648 dén 2147483647
Unsign long int 32 0 dén 4294967295
Signed long int 32 -2147483648 dén 2147483647
Float 32 + 1.175e38 dén £3.402¢38
double 32 + 1.175¢38 dén £3.402¢38
o Hz‘“mg

- Céc hang sb dugc dat trong bo nhé FLASH, chir khong dat trong RAM.

- Khéng dugc khai bao hang trong chuong trinh con. i

- Gia tri 100 dugce hi€u la s6 thap phén (decimal), 0b101 dé chi gia tri nhi phan
(binary) va 0xff dé chi gid tri thap luc (hexadecimal)
Vi du:

Const char a = 128; // hang s6 a ¢6 kiéu char va co gia tri 1a 128.
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e Bién

- Bién gdm c6 bién toan cuc (global) 1 bién ma ham nao ciing c6 thé truy xuit, va
bién cuc bd (local) 14 bién ma chi c6 thé truy xuit trong ham ma né duoc khai béo.

- Bién toan cuc, néu khong co6 gia tri khéi tao s€ dugc mat dinh 1a 0. Bién cuc bo,
néu khong c6 gia tri khoi tao s& co gia tri khong biét trude.

- Bién toan cuc duoc luu trit trong cac thanh ghi Rn, néu dung hét cac thanh ghi thi
s& chuyén sang luu trit trong ving SRAM. Dé ngin can cac bién toan cuc dugc luu
vao cac thanh ghi Rn, du cac thanh ghi ndy van con tu do, ta dung tir khoa volatile.

- Bién toan cuc néu khong luu trong cac thanh ghi da chirc niang thi dwoc luu trit
trong bd nhd SRAM, con bién cuc b, néu khéng luu trong cac thanh ghi da chirc
nang, thi duoc luu trit trong ving data STACK. Khi chuong trinh tra vé gia tri cudi
cung cho ham thi cac bién cuc bd duoc luu trix trong stack s€ bi khoa. Bé bién cuc bd
khong bi x6a khi thoat khoi ham ta dung tir khoa static.

- Bién bit toan cuc dugc cap phat & cac thanh ghi R2 t6i R14 cia vi diéu khién, cac
bit duoc cép phat tir R2 t61 R14 theo thir ty khai bao, nhéc lai 1a Atmega8 c6 32 thanh
ghi da chtrc ning RO dén R31.

- Trong chuong trinh C, noi bét dau thyc thi chuong trinh 1a diém bat dau ciia ham
Main. Thue té, khi bién dich sang hop ngir (assembly), diém bat dau cua chuong trinh
van 13 vi tri vector reset (dia chi 0000h). Trudc khi chay téi vi tri chwong trinh main,
chuong trinh hop ngtr s€ thuc hién khai tao cac bién toan cuc,.... Do d6, khi chay vao
ham main, cac bién toan cuc, ma thyc chat 1a cac 6 nhé (byte hay word), da co6 gia tri
khéi tao sin. Vi cac bién cuc b, trinh hop ngir khong khoi tao trude gia tri.

e Vi du: khai bao bién cuc b nhu sau:

Main ()
{ unsigned char test = 9;
Test+=1;

1
S

S¢€ dich sang hop ngir 1a

LDI Rn, 0x09 ;// n tuy theo dong chip va chuong trinh
SUBI Rn, 0xFF ;// trinh ta viét, R17 chan han

Nhu vay, voi bién cuc bo, khi ndo st dung thi maéi khoi tao.
Vidu 1:

/* khai bao bién toan cuc */

char a;
int b;
/* 6 thé khoi tao gia tri */
Long c=0bl111;

/* chuong trinh con */
Int increment (void)
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f
1

/* khai bao bién static */

Static intn ;

Return n++ ;

v

S

/* chuong trinh chinh */

Void main (void) {

/* khai bao bién cuc bd */

Char d;

Int e;

/* 6 thé khoi tao gia tri */

Long f=16;

d = increment () ;

/¥d=1%

e = increment () ;

/* e = 2, vi khi thoat khéi ham increment thi gia tri cua bién static n van
khong bi xb6a */

Vidu 2:

bit bit mot ; // bit 0 cia thanh ghi R2 dugc cép cho bién bit mot
bit bit hai ; // bit 1 cua thanh ghi R2 dugc cap cho bién bit hai

D¢ y 1a cac bién kiéu bit trén 1a bién toan cuc, ddi vdi bién bit cuc bo, trinh bién
dich s€ cat trong thanh ghi R15. Cac thanh ghi R2 t61 R14 cting c6 thé duoc cap phat
cho bién thanh ghi (register variable), tuy vao cac tuy chon khi cau hinh cho trinh
bién dich.

Bién volatile:

- Pé twong thich véi cac thiét bi ngoai vi khi ghép ndi véi vi diéu khién, chin han
bd ADC, ghép ndi voi RTC.... Nguoi ta ding cac bién volatile.
Bién Volatile la bién ma gia tri cia né khéng dwoc thay doi béi chuwong trinh,
nhung cé thé dwoe thay doi boi phan ciing.

e Chuyén ddi kiéu dir liéu
Trong mét biéu thirc toan hoc, cac toan hang c6 thé c6 kiéu dit liéu khéac nhau, khi
do6 trinh bién dich s€ tu dong chuyén tat ca cac toan hang vé cung mdt kiéu duy nhat.

Thir tw vu tién chuyén doi 1a:

Char -> unsigned char -> int -> unsigned int -> long -> unsigned long -> float
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Vidul.

inta;
long c, b; ‘}
c =a*b ;// as€ dugc tu dong chuyén thanh long

Vidu 2. ’
Phép nhan sau day cho két qua sai:

int a, b =30000;
long ¢ ;
c=a*b;

Phép toan trén s€ nhan a véi b trude, voi tich thu duoc 1a int bi tran, i méi chuyén
tich thu dugc sang long, roi gan tich bi tran nay cho c. B¢ khong bi tran, ta stra lai
biéu thirc trén nhu sau:

int a,b =30000;
long c;
¢ =(long) a*b;

Luc ndy a,b duoc chuyén thanh long trudc khi nhan, nén tich sé& 1a long khong bi tran,
o1 gan két qua cho c.

3.1.2 Maing (Array)

Mang 1a mot day cac bién xép lién tuc nhau. Ki hiéu [ ] dung dé khai bao mang.
Mang khai bao ngoai ham goi 1a mang toan cuc (global array), mang khai bao trong
ham goi 1a mang cuc bd (local array).

Vi du:
int global_array [4] = {1,2,3,4}
// mang c6 4 phan tir (dang nguyén) c6 khai tao gia tri ban dau.
global array [0] =
// ghi gia tri 9 vao phan tr dau tién cia mémg
int multidim_array [2] [3] = {{1,2,3},{4,5,6}}
// mang da chiéu co khai tao gia tri ban dau.

3.1.3 Ham (Function)
- Ham 1a doan chuong trinh thyc hién tron ven mot cong viéc nhét dinh.
- Ham chia cit viéc 1on bang nhiéu viéc nho. N6 gitip cho chwong trinh sang sua,
dé sira, nhét 1a dbi voi cac chuong trinh 16n.
- Chuong trinh phuc vu ngit (ISR) ciing ¢ the xem 1a mot ham, nhung khong c6
tham so truyen vao ma ciing khong c6 tham s tra vé.
- Gié tri trd v€ cua ham dugc luu trong céc thanh ghi R30, R31, R22, R23.
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. Con tré (Pointer)
Nhitng bién luu trit dia chi ciia mot bién khac goi 13 con tré (pointer). Co hai toan
tr lién quan td1 con tré la: & va *.
&: 1a toan tur lfiy dia chi, c6 nghia la “dia chi cua”.
* - 14 toan tir tham chiéu, co nghia 1a “Gia tri dugc tré boi”.
Dé sir dung con tro ta phai khai bao no. Kiéu khai bao nhu sau:

Type * pointer name
Vi du:
Int *con_tro ;

Pé y la dau sao (*) ma chiing ta dat khi khai bdo mét con tré chi c6 nghia rang: D6
la mot conm tro va hoan toan khong lién quan deén toan tir tham chiéu * ma chung ta
dd noi o trén. Bo don gian chi la hai tac vu khac nhau dwoc biéu dién boi cung mot
ddu.

Khi mét bién con tré dugc khai bdo, n6 chua chtra dung gia tri nao ca, giong nhu
cac kiéu bien khac. D& gan dia chi cho con trd chung ta can phai gan gia tri cho con
tro do (tirc khoi tao con tro).

Vi du:

Int number;
int *con_tro;// khai bao bién con tro 1a mot con tré nguyén
con_tro = &number ;// bién con_tro t&i bién number

Sau khi khoi tao, ta co thé sir dung con trd binh thudng trong cac biéu thic.

Vi du:

int valuel =5

int value2 =15 ;

int * mypointer;

mypointer = &valuel; // con trd mypointer tré t6i bién valuel
*mypointer = 10; // gia tri ctia bién valuel = 10

mypointer = &value2; // con tré mypointer trd tdi bién value2
*mypointer = 20; // gia tri cua bién value2 = 20

3.1.3  Truy xuit cac thanh ghi vao ra
(accessing the i/o0 registers)
Viéc truy xuét cac thanh ghi I/O ctia AVR kha don gian, tat ca cac thanh ghi I/O
cua AVR da dugc khai bdo trong file io.h. (hoac file header cho tirng chip cu thé,
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mega8.h) viao chuong trinh 13 c6 thé st dung cac thanh ghi nay. Chu y 1a viéc truy
xudt bit trong cac thanh ghi co dia chi 5Fh tr& 1én trong ving nhd SRAM 1a khong thé
thuc hién duoc.
Vi du:

include<io.h>

char temp ;

temp = PIND; // doc gié tri & cong D vao bién temp

TCCRO = 0x4F; // ghi gia tri 4Fh vao thanh ghi TCCRO

DDRD = 0x0c; // set bit 2 va 3 ctuia thanh ghi DDRD

3.2 Tém tit cAu tric diéu khién [1]1[6]

3.2.1  CAu truc diéu kién: if va else.

if (condition 1)
{

Khéi 1énh 1

1

S

else if (codition 2)
{

Khdi 1énh 2

!

else

U

Khoi 1énh khac

1
s

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

3.2.2 Vong lap While va do — While

while (expression) starement ; // (1)
do statement while (condition); / (2)

Chtrc ning cua (1) don gian chi 1a 1ap lai statement khi diéu kién
expression con thoa man.

Chuce nang cua (2) hoan toan gidng vong lap white chi trir mot diéu 1a diéu
kién diéu khién vong lap dugc tinh toan sau khi statement dwoc thuc hién, vi
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vay statement s& dugc thuc hién it nhéat mot 1an ngay ca khi condition khong
bao gio dugc thdéa man.

Vi du:
nti;
while (I <128)
S
L
PORD =1;
1=1%2 ;

v
s

Dé c¢6 thé 1ip vo han, ta dung ciu trac:

While (1)

f
1

Statement

1
f

3.2.3 Vong lap for
for (initialization; condition; increase) statement;

Chtc nang chinh cua n6 1a 1ap lai statement chirng nao condition con
mang gid tri dng nhu trong vong lip while. Nhung thém vao dé, for cung cip
chd danh cho 1énh khdi tao va Iénh ting. Vi vay vong lap nay duogc thiét ké dat
biét 13p lai mot hanh dong véi mot s 1an nhat dinh.

e Initialization dugc thuc hién. Noi chung n6 dat mot gia tri ban dau cho bién diéu
khién. Lénh nay dugc thuc hién chi mdt lan.

e Condition duoc kiém tra, néu no 1a ding vong ldp tiép tuc con néu khong vong
1ap két thic va statement dugc bd qua.

e Statement dugc thuc hién. N6 ¢6 thé ¢c6 mot 1énh don hodc 1a mot khéi 1énh duoc
bao trong mot cap ngodc nhon.

e Cubi cung, increase dugc thyc hién dé ting bién dicu khién va vong lip quay tré
lai kiém tra.

Vi du:
For (inti=1;1<=128;1=1%2)
it
1
PORD=1;
!
Céu truc sau sé& 1ap vo han gidng nhu cdu tric while (1)
for (;;)
{

// Statement

}
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3.2.4  Lénh ré nhanh break va continue [1]

- Str dung break chung ta cé thé thoat khoi vong lap ngay ca khi diéu kién dé né két
thuc chua dugc thoa man. Lénh nay co thé duoc dung dé két thuc mot vong lap
khong xac dinh hay budc nd phai két thuc giita chimg thay vi két thuc mot cach
binh thuong.

- Lénh continue 1am cho chwong trinh b qua phan con lai ctua vong lap va nhay
sang lan lap tiép theo.

Vidu I:

int n;

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

1

PORD =n;

if (n=="17)

{
1

break;

}

!
Chuong ‘grinh trén s€ cho PORTD =10, 9, 8, 7.
Chu y, néu stra lai doan code trén nhu sau:

int n;

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

f

L

if (n==7)

{
1

break;

v

s

PORTD =n;

|
S

Thi PORTD =10, 9, 8.

Vidu 2.
For (int n =10; n>0; n--)

{
1

if (n==5) continue;

PORTD =n;
Két qua 1a PORTD = 10, 9, 8, 7, 6, 4, 3, 2, 1.
Chuy, néu sira lai doan code trén nhu sau:

For (int n = 10; n>0; n--)

{

PORTD =n

if (n ==5) continue;

!

S

Thi PORTD =10,9,8,7,6,5,4,3,2,1
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Lénh nhay goto

Lénh goto cho phép nhay vé diéu kién véi bat ki diém nao trong chwong trinh.

Vi du:
intn=10;
loop :
PORTD =n;
n-- ;

if (n>0) goto loop;
PORTD =10,9,8,7,6,5,4,3,2, 1.

Loop 13 nhan cta chuong trinh, giéng cach viét trong hop ngit.
bé v, 1énh n--, 1€nh nay s€ giam n di 1. Ta co6 the viét gon hai cau Iénh:

PORTD =n;

n-- ;
thanh: PORTD = n--; 1énh nay dugc hiéu 13 thuc hién phép gan trude roi moi giam n
di 1. Néu stra lai thanh PORTD = --n ; thi s& giam n di 1 rdi m&i thuc hién phép gan.
Tuc tuong duong voi:
n-- ;
PORTD =n;

Lacnay PORTD =9,8,7,6,5,4,3,2, 1.

Truong hop ++n va n++ ciing hiéu tuong tu, véi dau + chi su ting 1én.

3.2.5  Céu tric lwa chon Switch
Switch (expression) {
case constant] :

block of instructions 1
break;
case constant? :
block of instructions 2
break;

default

default block of instructions
!
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Switch hoat dong theo céch sau: switch tinh biéu thirc va kiém tra xem né c6 bé“lng
constant] hay khong, néu dung thi nd thuc hién block of instructions 1 cho dén khi
tim thay tir khoa break, sau d6 nhay dén phan cubi cua cdu trac lya chon switch. Con
néu khong, switch s& kiém tra xem biéu thirc c6 bang constant 2 hay khong. Néu dung
no s& thyc hién block of instructions 2 cho dén khi tim thiy tir khoa break. Cubi ciing,
néu gia tri biéu thirc khong bang bat ky hing nao duoc chi dinh & trén thi chuong
trinh s& thuc hién cac 1énh trong phan default néu n6 ton tai vi phan nay khong bat
budc phai cé.

Co sy tuong tu gitra 1énh Switch va cAu tric if — else

Switch (x) {
case 1:
PORTD = 0x01 ;
break;
case 2:
PORTD = 0x02;
break;
default:
PORTD = 0x00;

|
S

Tuong duong voi:

If (x==1)
f
L
PORTD = 0x01;
Else if (x ==2)
f
L
PORTD = 0x02;
!
else
{
PORTD = 0x00;

1
f

3.3_Chiing hop ngir vao trong chwong trinh C

Dé c6 thé viét hop ngir trong chwong trinh C, ta dung chi thi #asm va #endasm.
Céc thanh ghi RO, R1, R22 R23, R24, R25, R26, R27, R30, R31 c6 thé st dung trong
doan chuong trinh hop ngtr.
Vi du:

#Hasm
Sei // cho phép ngat toan cuc
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#endasm

Néu chi viét trén mdt dong thi c6 thé viet gon la:
#asm (“se1”)

3.4 To chirc bd nhé SRAM [1]

Trinh bién dich phan chia va quan 1i by nhd SRAM ciia AVR nhu sau: dé truy
xuat tryc ti€p téd1 mot dia chi nao do trong cac vung nhd cua AVR ta dung cach sau,
cach nay thich hgp khi ta muon quan 1i mét khoi nhé cho mét chure nang nao do:

Truy xuéit b nhé RAM
Unsigned char *Pointer; )
Pointer= (unsigned char *) 0x90h ; // truy xuat vao dia chi 0x90h cia SRAM

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

Truy xuét b nhé Eeprom

Eeprom unsigned char *Pointer; ,
Pointer = (eeprom unsigned char *) 0x90h; truy xuat vao dia chi 0x90h ctia eeprom
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3.5 Phan mém lap trinh cho bd diéu khién tir xa AVR Atmega$

Gidi thigu phan mém CODEVISIONAVR [3]

" CodeVisionAVR

HPFP InfoTach

Automatic Frogram Generator and In-Swstem Frogrammer

- C Campiler. Integrated Dewelopment Enwironment,
far the Atmel A5F Family of kdicrocontrallers

“ersion 1.24.6 Standard

S Copyright 1995-2005 Fawel Haiduc, HFE InfoTech s.r.l.
http ffvweere hpinfotech.cam

=e-mail: office®@hpinfotech.cam

Licensed to: F4CG
F4CG
287 A-05F1-296E -C5E A3

Hinh 3.1 Chuong trinh 18p trinh ATmega8

CodeVisionAVR la phan mém chuyén dung dé 1ap trinh chip AVR, ngén ngir
1ap trinh C hay Asm va mot s6 ngdn ngit thong dung khac déu c6 thé chay trén nén
Code Vision AVR. Trong nghién ctru khoa hoc nay em st dung chwong trinh C dé
tién hanh 1ap trinh trén chip AVR dé giao tiép va truyén tin hiéu tir xa théng qua séng
RF (mot dang tin hiéu truyén cua Atmega 8). [3]

Gi6i thiéu so lwge vé phan mém Codevision

ﬂ CodeVisionAVE - 1.prj - [C:AUsers\PHAM KHOA‘\Desk‘tup\.chuong trinh Map\KhoaiKhoalcar\l.c]

2|

Filer Edit Project Tools Settings Nincow Help

i lalo &l o[ [eelm] aalen] w33

®%|%|s| S| 2|

NaVIgatDl]EodeTemp‘ - T
— 2 This program was produced by the
Eﬂ{ Codet/isionsy R 3l CodeWizardZVR V1 .24 8d Drofessional
El@ Fraject: 1 48 rutcmatic DProgram Censrator
; =] Motes 5@ ® Ceopyright 1998-200& Pawvel Haiduc, HP InfcoTech s.r.1.
. 1c B http: //wvww_hpinfotech.com
@ Other Files 7
a Project =
9 Version =
10f Date - BS10/2009
11 Ruthor : F4CE

128 Company : F4CG
13 Corments:

14

15

1@ Chip type - ATmegas

17 Program type : BRpplication

18 Cliocck freguency : 1e.000000 MH=z

198 Memory model : Small

20 External SRAM size ol

21 Data Stack size : 258

DM b o e

Hinh 3.2 Giao dién 1ap trinh ciia phan mém CodeVisionAVR
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Tao mét chuong trinh méi FILE >> NEW

¥ CodeVisionAVR - 1.prj - [C:\Users\PHAM KHOA\Desktop' chueng trinh Nap\Khoa\Khoa\car\1.c]
D Edit Project Tools Settings Windows Help

- o =] ==
| D[ | (=@ daln &3 N BE %2 SmEl 2
Na E? OFIE” I,fh&&&&&hhh&&&&khh&&&&k&h&&&&&hh&&&&&hhh&&&kk&h&&&&khh&
___|&a Regpen b This program was produced by the
E"E CodeWizardaVE V1_.24.8d Professional
5 A Automatic Program Generator
dVE ASw ©® Copyright 1533-3006 Davel Haidue, HP InfoTech s.r.1.
ﬁ Sawve All http:/ vwww_hpinfotech.com
@ Close
Close Project Project -
Version :
i Convert to Library R - 8/10/200%
Buthor :@ F4CE
Page Setup Company : F4CG
. C ta:
% Print Ctrl+P oEments
¥ Exit
- Chip type : ATmegald
170 Program type : Application
150 Clock freguency - 16.000000 MH=z
190 Memory model : Small
20 External SRAM size - 0
21 Data Stack size - ZEE
22 LR R R Rl R R R Rl E

Hinh 3.3 Céc tao m{t project trén CodeVision

Nhin OK dé tiép tuc cac bude tao project cho phan rpém:

Confirm (]

You are about to create a new project.
Do you want to use the CodeWizard AVR?

_, ........... E Es ........... ._ u 5 |

Hinh 3.4 Cac budc thuc hién

Check vao nut Project >>> OK

(% Create MNew File @

File Type
" Source o 0K

X Cancel

Hinh 3.5 Cac budc thuc hién
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Chon thé Chip dé chon loai AVR can 13p trinh va tde do xung Clock
&k CodeWizardAVE - untitled.cwp (===
File Help

USART | Analog Comparator | ADC | 5P |
e | twie | 2wiesp2c) |
|
I

LCD Bit-B.anged | Project Infarmation

|
[ﬂ? Potz: | EwtemallRQ | Timers |

Chipe: |.-'1'-.T megas j

Clock: [16.000000  *4] MHz

I Check Reset Source
Program Type:
|.-'1'xppli-:ati|:|n ﬂ

Hinh 3.6 Cach chon loai AVR

Gan cac trang thai cho Port can 1ap trinh

&3 CodeWizardAVR - untitled.cwp == |
File Help
US&RT | Analog Comparatar | ADC | SP1 |
=l | 1wire | 2wiepzo) |
LCD | Bit-Banged | Project In_h:!rmatic!n |
Chip [:?D”iS | External IRQ | Timers |
Vi PortC | Port D |
D ata Direction Fullup/Dutput % alue
Bitd In T| BitO
Bit1 In T| Bit1
Bit2 In T| Bit 2
EBit3 In T| Bit 3
Bit4 In T| Bit 4
Bit5 In T| BitS
BitE In T| Bit&
Bit 7 In T| Bit ¥

Hinh 3.7 Cac budc thuc hién

Sau cac bude nay 1a ta c6 thé tién hanh 1ap trinh trén CodeVision AVR
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3.6 Phwong phap va phin mém nap cho ATmega8 [4]

Phan mém AVR Pro dugc su dung trong viéc nap dir liéu cho bd thu va phat cua
dé tai: “ Piéu khién thiét bi bang giong noéi tir xa”. Pay 1a phan mém dugc tich hop
cho cong Com 9 chan, va cong USB cua mach nap tuwong tmg. Trong qua trinh thuc
hién d8 tai thi em ding mach nap cong USB d¢ dwa dit lidu vao chip Atmega 8.

3.6.1 Tinh nang mach nap [6] ) ) . .
Mach nap USB AVR st dung tot nhat trén nén hé dieéu hanh Windows XP
Professional va Vista.

e Nap dugc hau hét cac dong AVR va mét s6 chip 89S cua Atmel.

e HO tro day d cac tac vu nap chip thong thuong nhu: Ghi/xéa/doc ndi dung trong
chip, kiém tra 15i sau khi nap.

e Ho trg khoéa chip va lap trinh fuse bit .

e Header nap ISP chuan ICE 5x2 nhu dong KIT thi nghiém STK cua ATMEL giup
két ndi thuan tién.

e Téc do nap cao, st dung dugc voi hau hét cac trinh bién dich: Code Vision, AVR
Studio...

e Cuc ki don gian trong két ndi, cai dat va st dung.

3.6.2 Cach cai dat Driver va nap chwong trinh cho ATmega8 [5]

Dé qua trinh cai dat driver cho mach nap AVR dién ra suén sé can luu y: khdng nén
két noi mach nap véi KIT chira chip can nap truée khi hodn tat qud trinh cai dit
driver.
Trinh ty cai dat nhu sau:

e Pua dia CD kém theo san pham vao 6 CD.

e Cim mach nap AVR vao céng USB trén PC.
Trén man hinh hién ra thong béo tim thdy phan cimg méi dudi goc phai va hop thoai
yéu cau ngudi dung chi ra driver tuong tng cho phan cirg méi nay.

i) Found New Hardware
AYRIL10 USE Programmer

Chi dinh cu thé duong dan dén thu muc chta driver nam trén dia CD theo cac budc
nhu hinh duoi day:
( Duong dian mdac dinh la [Tén 6 CD]\[Driver]\ )
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Found Hew Hardware Wizard

Welcome to the Found New
Hardware Wizard

Windows will zearch far current and updated software by
looking on vour computer, on the hardware inztallation CO, or an
the *Windows Update "web zite [with your permizzion).

Read our privacy policy

Can "Windows connect ta Windows Update to search far
software?

({:" “es, thiz time I:Ir'||_|,|)
() Yes. now and every time | connect a device
() Mo, not this time

Click Mest ta continue.

Mewut » ]\_D [ Cancel
)

Found Hew Hardware Wizard

Thiz wizard helpz you install software for;

AVRI10 USE Programmer

\} If your hardware came with an installation CD
=" or Hoppy disk. insert it now.

What do you want the wizard ta da?

() Install the software automatically [Recommended)
@- [nztall from a list or zpecific location [.-’-'-.dvanu:ed])

Click Mest to continue.

¢ Back {] Meut » Cancel
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Found Hew Hardware Wizard

Pleaze choose your search and installation options.

(@ Search for the best driver in these I-:u:atiu:uns)

I1ze the check boxes below to limit or expand the default zearch, which includes local
pathz and removable media. The best driver found will be installed.

[ 5earch removable media [floppy, CO-ROM...]
( Include this location in the search:}

CJ:HDHIVEH v) Browse

("3 Don't gearch. | will chooze the driver ta install.

Chooze thiz option ta select the device diver from a list. Windows does not guarantes that
the driver you chooze will be the best match for your hardware.

¢ Back ” Ne:-:t>E I:I- Cancel

e Trong qué trinh cai dat, néu hop thoai dudi day xuét hién, chon “Continue
anyway’...

Hardware Installation

' "-'., The zoftware vou are installing for this hardware:
L
AVRIN0 USE Programmer

has not pazzed Windows Logo testing to venfy it compatibiliy
with Windows =P, [Tel me why thiz testing is important. |

Continuing your installation of this software may impair
or destabilize the comrect operation of your system
either immediately or in the future. Microzoft strongly
recommends that you ztop this installation now and
contact the hardware vendor for software that has
pazsed Windows Logo testing.

P

Continue .-’-'-.n_l,lwa_l,ll\D[ STOP Inztallation
& Lt
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* Hop thoai sau day thong bao qua trinh cai dat thanh cong.

Found Hew Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard haz finizhed installing the zoftware for;

3 AWRIT0 USE Programmer

Click. Finizh ta claze the wizard.

(=)
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Sau khi cai dit xong driver, thiét bi sé dwge PC xac nhin dwéi hinh thirc cong
COM 4o, do d6 can tinh chinh thong so cong COM nay toi wu nhat.
e Vao Start = Control Panel - System...

System Properties

System Restore Automatic Updates Remate
General I Computer Mame Advanced

Device Manager

ﬂ‘? The Device Manager lists all the hardware devices installed

=5, onyour computer. Usze the Device Manager to change the
properties of any device.

([ Device Manager D

Drivers

Diriver Signing lets pou make sure that installed drivers are
compatible with "Windows. Windows Update lets you set up
how Wwindows connects to ‘Windows Update for drivers.

[ Diriver Signing ] [ Wwindows Update

Hardware Profiles

Hardware profiles provide a way for you to et up and store
different hardware configurations.

[ Hardware Profiles ]

[ oK ][ Cancel ]

e Nhap chon nhu trén d& vao chwong trinh quan 1y thiét bi trén PC (Device
Manager)... [1]

L, Device Manager

File  Action Wiew Help
& =2 =

HIEUIMGLUYEMN
:J Computer
wge Disk drives
@ Display adapters
Lk DNDPCD-ROM drives
“g Farstons RAMDrive Controller
(=) Floppy disk controllers
Hﬁ, Floppy disk drives
(=) IDE ATAATAPT controllers
i Kevboards
'\_j Mice and other pointing devices
Modemns
g Manitars
BES Network adapters
& Porks (COM &LPT
g AYRO10 USE Prograrnmer (C
'__'\9' Communications Part (COM1)
¥ ECP Printer Port (LPT1)
ﬂ Processars
@? SCSI and RAID controllers
@/ Sound, video and game controllers

Syskem devices
Universal Serial Bus controllers

lim

Mhdp double chudt

[ < O < S

H
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e Hiéu chinh cac thong s6 nhu hinh bén dudi:

AYR910 USB Programmer (COM3) Properties

General | Part Settings ) Driver | Details

I(Bits per second: 15200
Data bits: 8 |
Farity: . Mane |
Stop bits: .1 w
4 Flow contral: ;_None VJ
[ Advanced... ] [ Restore Defaults

ﬂ ]9 DI_ Cancel

o MOt sb truong hgp mach nap van chua hoat dong, nhép chon Advanced.. trén hinh
trén...

Advanced Settings for COM3

IJze FIFO buffers [requires 16550 compatible UART]

Select lower zettings to conect connection problems.

Select higher zettings for faster performance.

Receive Buffer. Low (1] J High[14] [14]

Tranzmit Buffer:  Low [1] J High [16]  [16]

COM Part Murnber;
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e Chon COM Port Number khac, luu y néu trong danh sach cac cong COM, cong

nao dang bi chiém dung (in use) thi khong dugc chon cong COM nay.
—> Nhu vy la hoan tat budce cai dat driver cho mach nap USB AVR 910.

3.6.3 Phian mém nap

Cac phan mém nap twong thich bao gdm AVR Studio va Code Vision.
Chuong trinh AVRProg tuy giao dién don gian nhung c6 wu diém 1a nap rat nhanh,
con CodeVision thi ngugc lai.
Sau day s& huéng dan Céac buwéc nap chip sir dung chwong trinh AVR Prog trong

AVR Studio:
AVRprog
Hex fle
Complete_ hex
Chi djnh |
fle hex o)

Tac vy cor ban vdi
bd nhér FLASH

B=1)

Exat.

Tac vy cor ban vivi
bé& nhiér EEFROM

)

-

Flash
»(  Piogam Veriy Read D
EEPROM
;{ Program Verily Read
Device
ﬂ) ( Advanced..

Chon loai chip
e —( |ATmega32

Tuy chon
nang cao

e Cim mach nap vao céng USB.

e Khoi dong chuong trinh AVR Prog.
e Cam cable nap giita mach nap véi KIT chira chip can nap twong (mg.

e Chon loai chip twong (g trén tab Device, nhap chon Advanced dé test xem mach
nap nhén ra chip chua...Néu khong xuét hién bat ki thong béo 16i ndo ma hién ngay
1én ctra s6 Advanced, trong khung ddnh dau nhu bén dudi hién thi rd rang théng sb
ctia chip (khong c6 dau “?”) c6 nghia 1a mach nap hoat dong tét va da nhan ra chip.
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3

Made 1

-

Mo program lock features

Fuze bitz

[v SP| Enable
[ BOOTRST
[ EESAVE

|BLBO Mode1 w| |BLB1Mode1 |

[ OCD Enable
[ JTAG Enable
[ Full amplitude

|E:-ct #TAL, High frequency

2

|Startup: 4 mz + 1K CK

2

| Mo BOD function

| |Boot block 1024 Words |

Read | Tt | Chip Eraze ‘
Device signature  |1E 9502
Target board BAWR ISP
Target SW e, .2
Calibration byte 0xCE

- Nhu vy 1a c6 thé bat dau sir dung mach dé nap chip.
Cac mode, tuy chon trong cura so Advanced can tim hiéu ki trong datasheet cia nha

san xudt dé cé su thiét dat dung.

3.6.4 Cach khic phuc 18i khi nap

Chuwong trinh nap khéong nhin ra phin ctirng mach nap twong thich:
e Khi khdi dong chuong trinh nap xuat hién thong bao 16i nhu sau

AvrProg

AN

Mo supported board found!
AYRprog version 1.40

%]
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e Céc budc khic phuc:

+ Tat chuong trinh nap va rat mach nap ra khoi PC. Lip lai thao tac trong “Cac
budc nap chip sir dung chuong trinh AVR Prog trong AVR Studio” 1an nita.

+ Néu chua duoc, kiém tra driver da cai dat chua. Néu di cai dat thanh cong, vao
chuong trinh quan 1y thiét bi, xem cong USB (COM) dang sur dung cho mach nap
¢6 bi chiém dung khong va thir d6i sang cong USB (COM) khéac va tién hanh thir
lai.

Chuong trinh nhin ra phin cirng twong vng va di vao dwgc chwong trinh nap,
nhung khi nhap Advanced thi khong nhan ra chip, thay vao d6 l1a bang thong

bao:
AdviProg ﬁ]

L] "-'.‘ Zan't enter programming mode!
[ ]

e Céac budc khic phuc:

- Hay rut mach nap ra khoi may tinh, tat chuong trinh nap, refresh va 1ap lai thao tac
trong “Cac budc nap chip sir dung chuwong trinh AVR Prog trong AVR Studio” lan
ntra.

- Néu khong duoc, kiém tra chuan két ndi phan ctng trén mach chira chip can nap.

- Khi cdm mach nap vao cong USB khéc trén may, PC yéu cau cai lai driver cho thiét
bi.

- Thong thuong, viéc cai driver chi c6 tac dung dbi v6i mach nap cim ung véi mot
cong USB nhat dinh trén PC. Vi vay, khi ban cdm mach nap trén cong USB khéc
trén may, ban van phai cai driver dé sir dung mach nap trén cong USB nay.
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PHAN B

THIET KE
THI CONG
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CHUONG 4

THIET KE VA THI CONG MACH XU LY GIQONG NOI

4.1 So d6 nguyén Iy mach diéu Khién tin hiéu giong néi

4.1.1 So d6 nguyén ly

] Diplay Board i
an
‘Wl
i
i [
T |
. R
wwe [
’—l -
- I |
u 5

¥
|:.-'"'

Hinh 4.1 So d6 nguyén i mach xir Iy giong néi [2]
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BAN THIET KE NGUYEN LY TREN ORCAD
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Hinh 4.2 Mach nguyén 1y ding ic HM2007 trong Capture (phan mém Orcad)
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41280 domachin2lé6p
Board mach 2 16p thiét ké lan 1

Hinh 4.3 Board HM 2007 (lan 1)

Board mach 2 16p thiét ké 1an hai (san pham cho thiét bi hoan chinh)

Hinh 4.4 Board HM2007 1an 2
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4.2 Cac board mach IC HM2007 da thuc hién thir nghiém

Board mot 16p thuc hién thir nghiém lan dau tién

av

Hinh 4.5: Board 1 16p

thiét ké thir nghiém

Board hai 16p thyc hién lan dau tién

. 1

Hinh 4.6: Board mach 2 16p thuc té
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Board mach in 2 16p thiét ké cai tién 1an 2.

=
]
a.':#
= .-

--------------------------

Hinh 4.7 Board cho san phdm hoan chinh

01/12/2009 TRANG 68 SVTH: PHAM NGQC DANG KHOA



NGHIEN CUU KHOA HOC 2009 GVHD: Th.S NGUYEN VU QUYNH

o CHUONG 5
THIET KE MACH PIEU KHIEN TU XA CHO CHIP AVR
ATMEGAS

5.1 So d6 nguyén li mach diéu khién tir xa

+5
g’ .
]
(=
L1
47uH NK 05CDT1
L2 fae | B b= L=z == e =1 T
[l nw ] Ean ] Fan| Dol | Dt | Eaet ] et}
L I R s N
4 o o O
5 L) [ I I i = =
o] C3 1a | ¥eC =y o i
104 104 AWCC ErdnagEs
i P = o
0
= P
= 23 (ADC1YPC Hoe——Ft
- 20 = (8DC0Y PCO 55—
AREF SADCT g ADCE
& ADCE T =
= 104 FD3 1 (k) pES F—— 2t
EXT WREF = — Foa 3| (NT11PD3
= 5 (XCK/TO)PD4 -
£—{ CHTAL1TOSC1) PES Sm
¥ E72MH (XTALZTOSCZ) PET = %w
ezl ' wE e R .
coooIono D [
CE o =5 Q%%%Sm%% GO 5
220F 22pF ISab St Sl MO
— e ATMWEGAS ShD N B o e o e = ——
PR LED Rz §
ot
+5% <] [ “| .
Jg 5y Jx
MOSL 1 T EF' .

8 Frp——i] R o T 1 PaI
RESET 4 e DR T D i s 5 TF
5 Ut Gk 1H4148 5 5
[:] IC|SP 10 g

= o oot |2 HESEL — L
= &2 £ FORT B -
ML = E] i
D o 1e704as DIWF Ja
5 | RO — THO
IC|5P 1

FO%
FOv

.FW
B
<
od
[ L
=
=)o |
0| =l | h
L
-

; T —é—
PORT O
A IHRUT ==
4007
I
40 +N REG 2 = ACO
02 sz L0 1178 & 4 3 FCT
4 3 2 [ 5 Jalss
T M WIN - W0UT. ] 7 Jalss
wwr oo g P : rs
o 3 1
OCIHPUT = — 100F/26% 1034 cio | l+ Co T 5 AOCE
00n = ~T-4RuF A = ITT
= = —
= PORT G

Hinh 5.1 So d6 mach ATmega8 trén Capture (phdn mém Orcad)
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5.2 So' d6 thiét ké mach in va thi cong

Mach don gian gdm ngudn vao 5V cép cho vi xir Iy va dat biét trung tam 1a mot
chip ATmega 8 vbi cac Jack ngo ra dleu khlen cac thiét b1

ARYER KIT®

z|
-,
3
3
[
)
-

ET

Hinh 5.2 So d& mach in trén layout ~ Hinh 5.3 Mach thyc té

5.3 Hinh anh thuc té b Atmega8 ciia thiét bi

Hinh 5.4 B0 thu (phat) tir xa cia thiét bi

Do mach chon st dung 14 ic dan, nén khi thiét k& ban v& chi tiét va nguyén
1y em cling manh dang sir dung cac linh kién dan nhu (led, ic on 4p,...) dé giam
kich thudc mach va tang tinh thim my cho hé théng diéu khién.

Mot hé thong thu (hodc phat) sir dung 2 chip AVR Atmega8 xir li dit liéu
va truyén di, do d6 toan hé thdng sir dung dong loat 4 chip Atmega8 cho ca bd
phan nhan va thu tin hiéu. Day 13 budc cai tién mai cho viéc dicu khién thiét bi &
khodan céch tir xa, dem lai sy tién loi, an toan cho nguoi st dung.
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~ CHUONG 6 0
QUA TRINH THIET KE CAC MODUL NGO RA CUA SAN PHAM

6.1 Muc dich thiét ké cic Modul ngé ra.

Vi tin hiéu sau khi xir li va dua ra dudi dang cac s6 nhi phan 0 va 1 st dung
dién ap SVDC. Do d6 dé diéu khién dugc cac thiét bi c6 mirc dién ap cao hon ta phai
thiét ké cac mach dong luc cho thiét bi (cic modul ngd ra). Nhan thdy ¢ nudc ta thi
cac thiét bi phan 16n str dung cac muc dién ap sau:

e 5VDC: danh cho céc IC va vi diéu khién.

e 24VDC: danh cho cac cam bién, van khi nén, dong co robot...

e 220VAC: Cho cac thiét bi dién dan dung, sir dung trong cudc sdng con ngudi
nhu, dén, quat, bép dién ....

Qua cac khao sat trén thi em da manh dan thiét ké mach nguyén li va board 2
16p cho cac modul ngd ra cua thiét bi. Modul ngd ra 5VDC va 24 VDC di dugc thanh
cong va dua vao diéu khién céac robocon hoat dong on dinh tai xudng robocon trudng
dai hoc Lac Héng, cac tay g?ip phan loai san phém, cac board thuc hanh khi nén déu
duogc chay 6n dinh bang tin hiéu giong noi.

Dat biét dé tai chu trong phat trién manh viéc diéu khién cac thiét bi trong nha
sir dung muc dién ap 220VAC, do d6 Modul 220VDC c¢6 thé noi 1a quan trong nhat
cua thiét bi, Modul duoc thiét ké gém 1 bd diéu khién tir xa va mach dong luc, cung
v6i thiét ké co khi vo hop my quan da lam ting kha nang ung dung va dan dan dua
san pham vao phuc vu cudc song.

6.2 Hinh dnh thuc té thiét ké va board mach ngé ra.
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Hinh 6.1 Ban thiét ké 1 modul ngd ra 220VAC trén Capture
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Hinh 6.3 So d6 mach in thiét ké v&i 4 ngd ra 220VAC
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uuuuuuu

Hinh 6.4 Modul ngd ra 24VDC thuc té

Modul str dung dién 24VDC co tich hop thém cac chirc nang cua ATMEL
89C51 d¢é co thé de dang dicu khién thiét bi, hay co6 thé lay thang tin hiéu nhan
tor mach phat di€u khién ma khong thong qua 89C51.

\

’ — 3 - ol 4
- e o e b | 4

Hinh 6.5 Board 2 16p cia Modul 220VAC (v6i 6 ngo ra)
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~_ CHUONG7 ,
THIET KE MAU VO HOP BEN NGOAI CHO THIET BI

7.1 Y _twéng thiét ké
Nhan thay day 1a mot dé tai co kha ning phat trién va img dung cao, nén khi thyc
hién d& tai em da danh thoi gian 1én ban v& va thiét ké vo hop cho thiét bi mot cach
hoan chinh dé ¢ thé nhanh chéng dua san pham vao sir dung thuc té. Phan vo ngoai
s& bao gdm 2 thiét bj:

e B vo cuia mach diéu khién co kich thudc 12 x 15 x 6 (cm), bén trong s& chira
dung board xir 1 giong néi HM2007, mach phat ATmega 8, ban phim, pin duoc thiét
ké nhu hinh bén dudi. Bo vo s& dugc thiét ké trén chit liéu g0, dam bao my quan cho
thiét b thu phat.

Hinh 7.1 Thiét ké co khi khung v6 ctia mach diéu khién trén phin mém Unigrafic

* B§ vo cua mach dong luc ciing duoc thiét ke bang gd nham tang tinh my quan va
sang trong cta thiét bi két hop voi cac loai 6 cam co6 sin trén thi trudng dé hoan
thién san pham Khi thuc hién d& tai em chi thiét ké khung v6 cho modul 220VAC,
vi v6i cac modul 5VDC hay 24VDC ta khong can thiét phai thiét ké khung vi khi str
dung cac modul nay ngudi ta thuong gan truc tiép trén thiét bi sir dung.
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Hinh 7.2 Thiét ké co khi Modul mach dong luc 220VAC trén phan mém
Unigrafic

7.2 San phim hoan chinh trén phin mém

Hinh 7.3 San pham hoan chinh trén thiét ké.
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PHAN C

SAN PHAM
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e HE THONG PIEU KHIEN ROBOT SU DUNG MODUL 24VDC

I A —

Hinh B. Biéu khién robot biang giong noi

Vi 40 tin hiéu giong noi cod thé cai dat trong thiét bi. Do d6 robot s& dugc
diéu khién mot cach linh hoat va dam bao thuc hién dugc moi chirc nang nhu
nguoi dleu khién mong mubn. Voi cong nghe “diéu khién thiét bi bang giong
néi truyén tir xa” nguoi diéu kién c6 thé ra 1énh thuc thi nhiém vu d6i voi robot
trong pham vi ban kinh 200m, do d6 c6 thé bao quat duoc qua trinh hoat dong.
Véi két cau don gian, gon nhe, truyén tir xa khong can day két nbi dd mo ra cho
dé tai nhiéu hudéng phat trién manh. it biét 1a cac tng dung diéu khién cac thiét
bi va day chuyén tu dong hoa hién dai.
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e BOQ PIEU KHIEN THIET BI 220VAC BANG GIONG NOI TU XA

111
AEEE

U200

Hinh C. B6 diéu khién giong n6i va modul 220VAC
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e KHA NANG UNG DUNG - THANH QUA BUOC PAU CUA PE TAI

Khéng chi dimg lai & viéc truyén tai tin hiéu di xa dé tai con duoc thiét ké thém
cac Modul ngd ra thich ng v&i nhiéu thiét bi diéu khién ty dong. Gio ddy chung ta
chi can két ndi 1a co thé dung giong ndi diu khién chuwong trinh cia mot con chip vi
xtr 1i hoat dong & dién ap SVDC thyc thi chuong trinh véi modul ngd ra SVDC, c6
thé diéu khién cac motor, relay, van khi nén thay luc.... sit dung 24VDC bang giong
ndi & mdt noi cach nd vai tram mét véi modul ngd ra 24VDC. Va mét ngay mét moi
sau khi di lam vé, ban budc vao cin nha cua minh, toan bd céc thiét bi dién 220VAC
déu l1am viéc theo nhitng gi ban néi s& 1am cho ban cam thay thoai mai khi vé nha.
Chi v6i mot bo diéu khién kich thude 8x12 cm trong tay, ban co thé diéu khién rat
nhi?:u g dung ctia cudc séng. Mot vai ing dung trong giai doan ddu hoan thanh ctia
thict bi.

+ Dung giong noi ngdi tir xa diéu khién hé thong tay gap phan loai san pham, thiét
bi diéu khién 1a cac xy lanh khi nén, cic van dao chiéu mot va hai cudn coil, va cac
cam bién cong nghi¢p. H¢ thong da hoat dong 6 on dinh nhu ta diéu khién thiét b trén
PLC Omron CPU 21.

+ Piéu khién hé théng MPS trudng dai hoc LAC HONG

+ Hé thong duoc két ndi tir bo phan phat dén bo phén thu tin hidu va diéu khién
robot tai xudng robocon hoat dong chay va thuc thi cac nhi¢m vu theo yéu cau giong
ndi cia nguoi dieu khién.

+ V6i ngd ra 220VAC, hé thong dé dang diéu khién cac thiét bi dan dung trong
cudc song gia dinh nhu quat, dén, n6i em bé, dong mé cura....

+ Ché tao cac thiét bi dién an toan (ngudi dung khong tiép xtic gan v6i dién thé
cao) nhung vén st dung va ra 1énh dong ngit ngudn dién mot cach dé dang.

+ Hé thong c6 thé dung trong diéu khién cac robot ty hanh & nhimg ving nguy
hiém, ma con nguoi khong thé dén dugc.
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KET LUAN - KIEN NGHI

e Két luan

Sau hon mét nam thyc hién thi dé tai “diéu khién thiét bi bang giong noi
truyén tir xa” da thu duogc rt nhiéu thanh cong. Hé thong tuy khong phai lan dau
tién duoc tim hiéu va nghién ctru ¢ Viét Nam, nhung thanh cong cua mach nhan
dang va xir 1y giong néi trong dé tai nay da vuot xa cac nghién ctru khoa hoc cua
sinh vién cac trudng dai hoc khac & do 6n dinh va kha niang xtu 1y ciing nhu tinh
my quan cua thiét bi.

Pé tai khong chi dung lai & mirc nhén dién giong noi, sau do xudt tin hiéu
ngd ra, viée thiét ké, 1ap trinh tmg dung dugc cac bo thu phat tir xa sir dung chip
AVR Atmega8 la mot thanh cong kha 16n cua dé tai. Nhu day mot nguoi diéu
khién c6 thé ngdi trong phong va dleu khién céc thiét bi ma minh mong muén ma
khong phai di bat cong tic, hay can mang internet phirc tap. Kha nang thu phat tur
xa c6 thé 1én t6i 300m ¢ nhiing noi diéu kién 1y tuong (khong co vat che khuat),
dbi véi moéi truong lam viée & cong s¢ va doi song thi khoang cach thu va nhén
tin hiéu gitra bo phan diéu khién va cac modul ngd ra la trong pham vi ban kinh
200m. Piéu nay giup dé tai co nhiéu diém manh ma cac thiét bi dién dan dung
khéac khong thye hién dugc:

- Nguoi diéu khién chi ngdi va ra Iénh véi b diu khién sir dung dién 4p
5VDC, tranh cho nguoi tiéu dung tiép xuc truc tlep voi ludi dién 220VAC, co
thé gay nguy hiém cho con ngudi khi tiép can véi 6 cdm ro 1 dién.

- Giam duoc sb lugng 16n day ndi khi cac thiét bi & khoang cach xa.

- Mot thiét bi diéu khién co thé diéu khién mot lic nhidu modul ngd ra cing
luc trong pham vi 40 1énh “giong n61” duge thu vao. Dy la net dat biét cua de
tai, trén thuc té tinh toan thi, mdi modul ngd ra thiét ké 6 Jack cim dién
220VAC, do d6 chi can 1 bo diéu khién st dung chip HM 2007 1a c¢6 thé diéu
khién tuong tmg 6 modul ngd ra bang song RF truyén tir xa.

e Nhirng khé khiin trong qua trinh thye hién dé tai

Dung giong noi dleu khién thlet bi con 13 van dé kha moi mé ¢ Viét Nam
va co rat it thong tin noi vé viée c4u thanh thiét bi, do d6 khi tién hanh thyc hién
dé tai ban than em d3 trii qua rat nhiéu kho khin dé c6 thé hoan thanh thiét bi.

- IC HM2007 1a mot IC chi san xuat va duogc ban tai mot s6 ctra hang tai
My, viéc tim va dat hang voi ) lugng 16n da 1a mot kho khan cia dé tai.
Hon 4 thang, tim hiéu qua internet va cac mdi quan hé ban bé thi em méi c6
duoc san phém HM2007. bay 1a mot giai doan kha can thiét dé thuc hién dé
tai, viéc nay da gitp dé tai duoc tién hanh tét ¢ giai doan dau va dan di sau
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vao cac hé thong quan trong cia san pham HM2007 1a san phdm ma rat
nhiéu sinh vién va dan dién tir mong muén c6 duoc dé thyc hién cac y tudng
t40 bao cta minh. Viéc dua dugc hm 2007 vé Viét Nam c6 thé néi 1a mot
thanh cong budc dau cua dé tai noéi riéng, va phuc vu nhu cdu cia nhiing
nguoi tiéu dung Viét Nam noi chung.

- Cac tai liéu vé IC HM2007 con mang tinh gidi han, hau hét cac chirc
nang phai do minh tim toi va thir nghiém dé c6 dwge mot do chinh xac cao.
Ngay ca datasheet cua IC HM2007 down trén mang cling chi la ban nhap
dugc danh may va stra chita bang viét tay boi nguoi san xudt ra né. So d6
nguyén 1y ciia IC ciing chi 1a so d0 khéi cuia cac thiét bi, khong c6 mot so do
két ndi cu thé do d6 rat kho thiét ké board thanh cong ngay lan dau tién. Ban
than em khi thuc hién d¢ tai ciing ¢ mat hon 2 thang dé lam board va thiét
ké thanh board 2 16p hoan chinh phuc vu nhu ciu cua dé tai.

- Tuy nhién, thiét ké vao hoan thanh board xur li giong noi chi 1a thanh
cong bude dau ciia dé tai. Day chi 1a mot trong bdn phan can hoan thién ctia
dé tai « diéu khién thiét bi bang giong noi tir xa”. Pay 1a mot dé tai 1én
mang tinh cong nghé, doi hoi ngudi thuc hién théng thao va c6 kién thirc &
tat ca cac linh vuc:

+ Kha nang st dung thanh thao may tinh va mang internet.

+ Kha nang giao tlep va linh hoat trong cudc song.

+ Kha nang thiét ké board mach 2 16p.

+ Kha nang sir dung phdn mém, va lap trinh trén ngén ngit C.

+ Kha nang thiét ké ban vé& co khi phan vo hop

+ Tinh sang tao va kha niang phat trién tu duy dé tao ra san pham.

Trén thuc té, day 1a mot dé tai da duoc rat nhiéu nguoi hudng dén thuc
hién, nhung ho chi dung lai ¢ mue tim hiéu ly thuyét hodc hoan thanh board
diéu khién nhan dang giong noi de diéu khién cac thiét bi don gian qua cap
tin higu. O day dé tai duoc phat trién thém bo diéu khién tir xa, giao tiép trén
mét song truyen riéng, va cac modul ngd ra dugc thiét ke dé dan hoan thién
san pham, dé phuc vu cho nhiéu timg dung trong cudc sdng.

01/12/2009 TRANG 81 SVTH: PHAM NGQC DANG KHOA



NGHIEN CUU KHOA HOC 2009 GVHD: Th.S NGUYEN VU QUYNH

Uu diém, khuyét diém can cai tién caa thiét bi

+ U'u diém:

Heé thong c6 thé diéu khién bang giong ndi hoic diéu khién bang tay nhw
mot remote diéu khién tir xa

San phém duoc thiét ké nhé gon, ¢ thé mang theo va sir dung & moi noi.
Thiét bi diéu khién str dung pin 9V, c6 ban phd bién trén thi truong. V6i mot
pin 9V san pham co thé sir dung va hoat dong lién tuc duoc trén 2 tleng Va
thoi gian cho 1én toi 8 tiéng. Hodc c6 thé két ndi ngudn truc tiép voi
Adapter.

Chi can mot thiét bi diéu khién 40 1énh, c6 thé lap trinh va diéu khién 6
modul ng ra diéu khién thiét bi.

Bo diéu khién gon nhe, thiét ké dé moi nguoi co thé sir dung mot cach dé
dang. (chi can thoi gian 5 phit 1a ngudi s dung co thé dua cac 1énh bang
giong no6i cia minh vao diéu khién mot cach dé& dang).

Toan bd thiét bi chay trén mach in 2 16p nén kha nang hoat dong 4n dinh
cao.

C6 thé sir dung micro khong ddy dé tién loi cho viéc di chuyén cia ngudi
dung.

Thiét ké vo véi van gb mang lai vé sang trong cho thiét bi, dong thoi ting
kha nang céach dién cua cac thiét bi voi nhau.

bay 1a mot san phém mdi, hoan toan chua ban trén thi truong Viét Nam.

+ Khuyét diém:

bé tai dugc hoan thanh va d3 duoc phat trién thanh mot san phém hoan
chinh, nén viéc dua san phém ra thi truong 1a mat vén dé thiét yéu can thuc
hién, tuy nhién v6i kha nang cia mot sinh vién nam cudi thi viéc ban san
pham chi ding lai & viéc ban 18 cac Modul (dat biét 1a b modul didu khién
br:ing giong noi)

0 mach dleu khién bang giong ndi IC nhé SRAM 6264 c6 thé bi mat dit liéu
khi mét nguén 5V cap vao (hét pin). Tuy nhién, viéc nhap lai dir liéu cho
SRAM 6264 chi mat ctia nguoi sir dung khoan 5 phut dé thiét 1ap lai tin hiéu
giong ndi cua minh.

Tin hiéu giong néi dwa vao ¢ khoan cach gan, va pham vi hep.

e Kién nghi

Dé tai “diéu khién thiét bj bang giong nodi truyen tir xa” sau khi hoan thanh

vao thang 11 nam 2009 da mo6 ra mot hudng diéu khién thiét bi méi cho cudc

song cling nhu trong san xuat cong nghi€p. Tuy nhién dé dua duoc vao phuc

vu nhu cau cudc séng dé tai can rat nhiéu sy cai tién vé mat ky thuét cling nhu
su giup d& trén nhiéu phuong dién tir truong dai hoc LAC HONG va cac don
vi ¢6 trach nhiém.
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DANH MUC TAI LIEU THAM KHAO

[1] Tai liéu chip AVR va lap trinh C cuia tac gia Lé Trung Thing.
[2] Tai liéu vé IC HM2007 cta sinh vién Nguyén Minh Tri thuc hién nim 1998

[3] Phan mém lap trinh CodeVisionAVR Help duoc phat trién boi Pavel
Haiduc and HP InfoTech.

[4] Tai liéu tham khao viét bao cao dugce dich tir datasheet tiéng Anh cua thiét b
(HM 2007, Sram 6264, ATmega §,...... ) trén trang:
www.alldatasheet.com
Céac tu khoa : “HM2007”, “6264”, “Atmega8”, “ 74LS373”, “74LS47”,
“Moc3402”, “BTA06”, “A1015”.

[5] www.google.com , www.wikipedia.org
Tu khoa: “ diéu khién bang giong n6i”, “ Voice command”

[6] Céc trang web tham khao tai li¢u.
www.diendandientu.com
www.dientuvienthong.net
www.dientuvietnam.net

www.Sgiay.vn
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e Hinh anh cai tién board mach chii cia thiét bi.

Board mach san pham dugc thiét ké lai nhiéu lan dé tang tinh nang sir dung Va
giam kich thudc cua san pham “Diéu khién thiét bi bang giong ndi truyén tir xa”

e Chuong trinh chinh lap trinh cho b diéu khién tir xa

Chuong trinh chinh mach phat tin hi¢u:

While (1)

{

if (PINB.0==1 && PINB.1==0 && PINB.2==0 && PINB.3==0) //
putchar ( ‘a’);

if (PINB.0==0 && PINB.1==1 && PINB.2==0 && PINB.3==0) //
putchar ( ‘b’);

if (PINB.0==1 && PINB.1==1 && PINB.2==0 && PINB.3==0) //
putchar ( ‘c’);

if (PINB.0==0 && PINB.1==0 && PINB.2==1 && PINB.3==0) //
putchar ( ‘d’);

if (PINB.0==1 && PINB.1==0 && PINB.2==1 && PINB.3==0) //
putchar ( ‘e’);
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if (PINB.0==0 && PINB.1==1 && PINB.2==1 && PINB.3==0) //

putchar ( ‘f”);

if (PINB.0==1 && PINB.1==1 && PINB.2==1 && PINB.3==0) //

putchar ( ‘g’);

if (PINB.0==0 && PINB.1==0 && PINB.2==0 && PINB.3==1) //

putchar ( ‘h’);

if (PINB.0==1 && PINB.1==0 && PINB.2==0 && PINB.3==1) //

putchar ( ‘i’);

Chuwong trinh chinh mach thu tin hiéu

01/12/2009

h = getchar () ;
switch 9 (h)
{

case ‘a’

PORTB = 0 x FE;

break;
case ‘b’

PORTB =0x FD;

break;
case ‘¢’

PORTB = 0 x FB;

break;
case ‘d’

PORTB =0x F7;

break;
case ‘e’

PORTB =0 x EF;

break;
case ‘f’

PORTB =0 x DF;

break;
case ‘g’

PORTB =0 x FF;

break;
case ‘h’

PORTB =0 x FF;

break;
case ‘i’

PORTB =0 x FF;

break;
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