Loi mé dau

Ngay nay, véi su phat trién nhanh chéng cua khoa hoc ki thuét, né da dan
dan giam bét, thay thé sirc lao dong ciia con ngudi trong moi mit caa doi séng.
Pic biét 1a trong nganh san xuat ché bién thirc dn chian nudi, vén da va dang
dem lai ngudn thuc pham doi dao cho con ngudi. Qué trinh tng dung d6 doi hoi
phai c6 kha ning tu dong hda cao, dap ung dugc cac yéu cau vé cong nghé.

Vi diéu khién ngay nay duoc tng dung rong réi trong cac day chuyén tu
dong hoa, véi véi su vuot troi vé kha ning dap tng nhanh, gia thanh re, chat
lugng tin hiéu tin cay... nd da thyc sy tré thanh mot nén tang dé nghién ciu va
g dung vao cac day chuyén san xuat.

Vi tam quan trong va sy phét trién cua cong nghiép ché bién, san xuat
thirc dn chin nudi nén em da nhan dé tai « Trang bi dién may san xuat thic
in chin nudi, di sdu thiét ké hé thong sdy khé” lam do &n tot nghiép cua
minh. D¢ tai cia em gém c6 3 chuong:

Chuong 1: Giéi thiéu vé quy trinh san xuat thire in chin nudi
Chuong 2: Cac phan tir sir dung trong hé théng say bing tai
Chuong 3: Thiét ké va thi cong hé thong say bing tai

Trong qua trinh lam d6 an tét nghiép, do su han ché vé thoi gian, tai liéu
va trinh d6 c¢d han nén khong tranh khoi c6 thiéu sét. Em rat mong duoc Su
dung gop y kién cua thay cd va cac ban dé d6 an tét nghiép cua em duoc hoan
thién hon, cling nhu c6 duoc kién thic can thiét dé ra doi 1am that.

Em xin gui loi cam on chan thanh dén cac thay c6 trong khoa Dién ty
dong cong nghiép, va dac biét la GS.TSKH. Than Ngoc Hoan, ngudi da truc
tiép gitip d& em hoan thanh tot d6 an nay.

Em xin chan thanh cam on! Sinh vién thyc hién

Bui Tién Tung



CHUONG 1.
GIOI THIEU VE QUY TRINH SAN XUAT THUC AN CHAN NUOI

1.1. GIOI THIEU CHUNG VE TINH HINH SAN XUAT THUC AN
CHAN NUOI

1.1.1. So hrgc vé tinh hinh san xuat thire fin vién & nuéc ta.

Trong nhitng ndm 1975, nganh cong nhiép ndi chung va cong nghiép ché
bién noi riéng nudc ta con gap nhiéu kho khin do anh huéng niang né caa chién
tranh nén quy trinh san xuat tap trung con han ché, lac hau. Mic du 1a nudc
ndng nghiép song lic nay chua duoc wu tién phat trién, dac biét 1 san xuat thirc
an chan nudi, cho nén trén thi truong ciing nhu nganh chan nudi Viét Nam vang
mit thae an chin nudi dang vién, chi ¢ thie an dang bot ma théi. Méi toi dau
nam 1993 thirc an chan nudi dang vién thuc su tro lai véi thi truong Viét Nam,
n6 duoc xem Ia su hién dién mai nhat va mang lai cho nghanh chin nudi nhiéu

lgi ich.

Di tién phong 1a xi nghiép thirc an gia sic VIFOCO da dua thirc an dang
vién vao quy trinh san xuat cua xi nghiép vao thang 2 nim 1993, véi nhiéu thiét
bi nhap tir M¥. Sau d6 xi nghiép da nhap bo khubn mai, tir d6 bat dau di vao on
dinh véi nang suat ca nha may cé thé dat tir 4-6 (tan/h). Nhung san pham xi
nghiép Iic nay van chua duoc tiéu thu manh do nguoi ndng dan chua quen ap
dung loai thirc dn nay vao trong chin nudi dong thoi gia thanh con cao, chat

lwgng con thap do hé théng qué ci.

Tiép theo sau d6 vao thang 9 ndm 1993 xi nghiép ché bién thirc an gia suc
Viét Thai da phuc hdi day chuyén san xuit twong tu nhu diy truyén san xuat
cua xi nghiép VIFOCO, ning suat cd thé dat tir 4-6 (tin/h) nhung van dé vé chat
lugng thoi gian dau van chua duoc thoa man, xong xi nghiép da dat duoc nhitng

thanh qua nhat dinh.



Thang 7 nam 1994 xi nghiép ché bién thirc dn gia sic PROCONO bit dau
di vao hoat dong véi day truyén san xuat thirc dn vién cua Phap, ning suat 6
tan/h.

Théang 1/1995 nha may ché bién thirc an An Phu da tién hanh lip rap day

chuyén ép vién va di vao hoat dong thang 3/1995 véi day chuyén may Pellet.

Cho dn hién nay, thtrc an chin nudi dang vién da duoc sir dung rong rai
& nude ta. Nhiéu nha may thire an chian nudi da trang bi hé thong san xuat thac
an dang vién tién tién, nhu vao thang 5/2005 nha may thic an gia suc Binh

Minh d3 lap dat hé théng thirc an chian nuoi dang vién caa Buhler (Thuy Si).

Nhu vay, thic an gia stic dang vién chi thuc su dén véi nganh chin nuoi
vao dau nam 1993. Thoi ky dau da gip khong it kho khan trong san Xuat ciing
nhu trong tiéu thu. Do da sd thiét bi 1a phuc hoi lai nén san pham chua dam bao
yéu cau ky thuat, thi truong chua quen sir dung thirc dn dang vién vao chin
nudi, gia thanh con cao. Nhung hién nay véi trang thiét bi moi, hién dai, chat
lugng va nang suat san pham duoc cai thién dang ké va on dinh duoc gia thanh
nén thac an dang vién chiém mot vi tri quan trong trong nganh chin nudi &

nudéc ta, dac biét 13 nganh chin nudi gia suc, gia cam, thuy cam.

1.1.2. Céc ngudn nguyén liéu thwong dung 1am thire dn cho gia siic , gia
cam, thiy cam (GSTC).

Nguyén liéu thic an 1a san pham tir ngudn gbc dong thuc vat, vi sinh vat,
chat khoang va nhiing chat tong hop hoa hoc khéac. Nhitng nguyén liéu thic an
nay vira bao dam cung cap chat dinh dudng cho nhu ciu sinh 1y sinh truéng
phét trién sinh san cia GSTC vira mang tinh chat kich thich ting truong, ting
sic khoe chdng lai bénh va vira dé hap thu. Can cr vao thanh phan dinh dudng
c6 trong nguyén li¢u va ham lugng cua chung, cac nguyén li¢u chinh thuong

ding lam thie an cho GSTC gém cac nhom:



+ Thirc an tinh bot: Ngo, théc, cam gao, ké, my,...
+ Thirc 4n giau Protein: D3 tuwong, lac, bot ca, bot dau tom, ...

+ Thuec an giau khoang: Gdm cac phuac hop canxi photpho, mudi amoni Nacl,

mudi ciia khoang vi lwong
+ Thtrc 4n giau Vitamin: hon hop vitamin A, D, E, By, By, Bys...

+ Thirc dn b6 sung : Gom mot sé loai thude gitp can bang tét cac dudng chat va
phong bénh, chéng nim mdc gy bénh, kich thich ting truong : antibiotit,

antihemi, anzin...
1.2. PHUONG PHAP, QUY TRINH SAN XUAT THUC AN CHAN NUOI
1.2.1. Cong nghé san xuat thirc in cho GSTC

Thttc dn cho GSTC nudi cdng nghiép 1a loai thirc an dwoc hon hop tir cac
ngudn nguyén liéu khac nhau, thdng qua céc cong nghé nghién, tron, goi la thic
an hon hop dudi dang bot hodc vién. Thire an hon hop chia day du céc vat chat
dinh dudng can thiét cho sinh ly phét trién va sinh san cua gia cam dem lai hiéu
qua cao nhu: protein, niang luong, vitamin va chat khoang. Ngoai ra con dugc

bd sung cac chat kich thich sinh trudong nhu cac enzim, cac khang sinh. ..

Thanh phan cac nguyén liéu dung dé phdi trén va nhu cau thanh phan dinh
dudng ciing khong khac gi so vé6i cac loai thirc an bot, soi. Vé mat co ciu
nguyén liéu dung dé san xuat thuong 1a: bot c4, bot ngii cbe, cac loai dau. Vé
thanh phan dinh dudng ching ciing can cha yéu 1a protein, gluxit, lipit, vitamin,

cac khoang chat, ...
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Hinh 1.1: So dé cdng nghé san xudt thizc dn vién.
1.2.2. Pic diém va yéu cau kich thwéc cia thire in chin nudi.

Cac vién thire 4n chin nudi tao ra ¢ thé c6 dang hinh tru, lang tru hoic

vién dinh hinh.

Do dai cua vién dugc xac dinh phu thudc vao duong kinh cua vién,
thuong ty I¢€ gitra do dai cta vién va duong kinh cua vién la: (1,3-1,4):1

Bang 1 trinh bay sé liéu caa cong ty Stolz (Phap) vé dudng kinh cuaa vién
ddi véi mot sb vat nuéi.

Bang 1.1: So liéu vé duong Kinh ciia vién doi véi mét sé vt nudi.

Loai vat nuoi Pwong kinh vién (mm)
Tréu, bo 8
Heo 6
Ga, vit 4
Tom, ca 2,5

- d6 cung cua vién: do cang cua vién cd vai trd quan trong, néu vién qua
ciing s& ton cong nhai va doi khi khong tan dung duoc ngudn dinh dudng ma
chiing ta cung cap cho ching. Néu khong du d6 cang s& d& bi bé v trong qué

trinh van chuyén. Po ctiing con phu thudc vao ap suat ép, duong kinh 15, chiéu



dai 16 khudn, tinh chat caa nguyén liéu ché ra né. Tuy theo duong kinh cua vién

ma c6 do cimg duoc danh gia qua luc pha vo cia vién nhu sau:
+ Puong kinh caa vién dén 4 mm chiju luc pha va 50 N.
+ Puong kinh cua vién dén 8 mm chiju luc pha va 60 N.
+ Puong kinh cua vién trén 8 mm chiu luc pha vd 80 N.

Vién phai c6 do bén, chiu duoc su rung dong, vién dua vao dong bao phai
c6 do am & ché do bao quan (dudi 14%), va nhiét do bén bang nhiét @6 moi
truong. Vién can cd do dong déu cao. Nang suat cau may phai cao, chi phi ning
lugng riéng phai thap khoang 50 kWh/tan cho vién c6 duong kinh d = 2,5 mm;
15-20 kWh/tan cho vién c6 duong kinh d=(6-8) mm.

1.2.3. Phuong phap xac dinh d§ nhé bdt nghién
D6 nho bot nghién 12 kich thude hinh hoc cua cac phan tir bot nghién. Do

véi mot thé tich khdi bot nguoi ta dung kich thuéc trung binh cua khdi bot dé
dic trung cho do nho cua bot, vi cac phan tir bot nghién ¢ kich thude da phan

tan. Phuong phap xac dinh tuwong tu nhu khi do cho cac san pham roi.
Phuong phap x4c dinh 6 nho bdt nghién:
Can ctr vao kich thudc hat bot ma ta c6 cac phuong phap xac dinh nhu sau:

- Phuong phép phan tich sang, dung sang dé sang thanh cac 1op néu cac

phan tr ¢ kich thuéc 16n hon 40 um.

- Phuong phap 1ang tu: &p dung cho cé&c phan tir c6 kich thudc gigi han tir
5-10 um.

- Phuong phép soi kinh hién vi: 4p dung cho cac phan tir c6 kich thudc <
50 um. Bang cach do kich thudc chiéu dai (tuyén tinh) dic thd caa cac phan tu
dugc quan sat dudi kinh hién vi qua ludi do cua thi kinh.
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Thiét bi xac dinh thanh phan kich thudc hat bang phép phan tich sang
thuong dung loai may sang kiéu treo. Cac phuong phép sang da dwoc thong
nhat hda, cac sang st st dung trong may sang kiéu treo thuong 1a loai sang kim
loai dot 15, loai soi kim loai hay loai soi kim loai dan.O Lién X6 trudc ddy cac
kich thudc sang thi nghiém véi loai nho duoc chon theo tiéu chuan 15 ¢c6 kich

thuéc > 40 um. COn 16 sang 16n hon theo tiéu chuan c6 16 tir 1- 2,5 mm.

Dé sang san pham nghién tir cac nguyén liéu thire dn gia suc, ngudi ta su
dung sang dot 15 voi kich thudc 16 hinh tron khi kich thuéc cac phan ti > 1mm.
Néu kich thuéc < 1 mm thi ding sang bang soi dan 16 vudng. Céc 16 sang duoc
bd tri trong mot hop lan luot tir 16 to dén 16 nho keé tir trén xudng, va dudi cling
la tim d4y khong khoan 1. Trong nghanh cdng nghiép ché bién thirc an chin
nudi, d6 nho hat duoc xac dinh theo tiéu chuan TCVN 1535-93. Theo tiéu
chuan nay, duong kinh trung binh cua céc phan tir duoc xac dinh theo cong thuc

Sau.

_ (0,5P, +15P, +2,5P, +3,5P;)
100

M (mm) (1.1)

Trong do:
+ Po : Ty 18 phan tir co trén day sang, (%);

+ Py, P, P3: Ty & cac phan tar 6 trén cac mit sang tuong tng Vi
cac dll'(‘)’ng kinh D]_, D2, D3 (%)

Mau phan tich c6 khéi luong 100g duoc sang qua cac bo sang dap voi
kich thugc 16 D = 5, 3, 2, 1 mm khi nghién thd va nghién trung binh, con D = 4,
3, 2, 1 va 0,2 mm khi nghién nho. Cac sang trén cing voi 16 D= 5va 4 mm la
cac sang dung dé kiém tra va tinh toan céc hat nguyén cé trong mau. Sy c6 mat

ctia c4c hat nguy@n nay chang san pham khong dat y@u cau.



1.2.4. Phwong phap xac dinh d9 tron déu bot nghién.

Tron 1a quéa trinh két hop cac khdi lwgng cua cac vat lidu khac nhau véi
muc dich nhan duoc mot hdn hop déng nhat cua cac phan tir & mdi cau ta trong
tat ca khdi lugng hdn hop, bang cach sip xép lai chiing dudi tac dung cia ngoai
luc. HON hop tao ra nhu thé dé ting cuong qua trinh trao doi nhiét va trao doi

khéi lugng.

Ta c0 thé sir dung phuong phap KHAPHARROP dé xac dinh do tron déu cua
bot nghién:

C6 thé xac dinh d6 nho bot nghién dya vao ty sb gitra ty 18 chira cia moi
thanh phan trong tirng mau do C; véi ty Ié chira cua thanh phan cé trong hdn
hop Co.Thanh phan duoc chon kiém tra (mau kiém tra) 1a thanh phan c ty I¢

nhé nhét trong hn hop.

Sau khi lay ra n mau do va xac dinh ty 18 C; trong tirng mau ta tinh do

tron déu K véi 2 truong hop: Ci < C, va Ci > C,,.

Néu C; < C, thi:

n &
Ky =5 (1.2)
1
Néu C; > C,.thi:
1.100-C,
Z i
K, = Hliﬁ (1.3)
2

Do tron déu K 12 gia tri trung binh cong cua hai 16p miu do n; va ny:
K= (n1.Ky + na.Ky)/(ng + ny) (1.4)

Trong 46 : C;— Ty Ié thanh phan kiém tra c6 trong mau thi i;



C, — Ty Ié thanh phan kiém tra c6 trong toan bo hn hop;
n; — S mau ¢ ti 1é thanh phan tra C; < C,
n, — S6 mau ¢ ti 1é thanh phan tra C; > C,

1.2.5. Phwong phap xac dinh d bén va do cieng vién thic éin

D6 bén vién thac an 1a kha nang thang duoc su tac dong cua ngoai luc
hodc méi trudng cua vién thie dn ma né van giit dugc hinh dang ban dau va

khong bi pha huy.

C6 thé xac dinh do bén vién thirc an bang phuong phap chuyén dung hay

phuong phap ngdm nudc.
+ Phuong phap chuyén dung:

Do bén vién thirc an 1a ti & vién thic an khong bi pha hay sau khi chiu
tac dong co hoc trong mot thiét bi do dung 1a sang ludi hay may dao tron co gan
canh tron (hinh 1.2). Thiét bi 1a hop chit nhat kin, c6 ndp mé & phia trén c6 kich
thudc (12 x 5 x 12) in. Phia trong hop c6 dat mot tim phang kich thuéc (2 x 9)

in truyén dong quay cho tam phang bang dong co dién. Cach do nhu sau:

Cho 500gam thic vién thirc an can kiém tra do bén vao hop, dong nap lai
cho quay trong thoi gian 10 phat. Sau d6 14y ra va tién hanh sang dé loai cac

thanh phan c6 kich thuéc nho.



1 2x9 PLATE CENTERED
DIAGONALLY INSIDE BOX

S, 2 FRONT REMOVED TO
= ILLUSTRATE CONSTRUCTION

Hinh 1.2: Thiét bj kiém tra dé bén vién thire dn.
D6 bén vién thie an duoc xac dinh theo cong thic:

D, = \%100(%) (1.5)

2
Trong d6: W, — Khéi lwong cua thire an nam trén sang sau khi ray, gam;

W, — Khéi luong cua vién thire an sau khi ray, 500g.
Ngoai ra, c6 thé dung phuong phap ngam nuéc dé do do bén caa vién nhu sau:

Do bén vién thic an dugce dic trung bai thoi gian ngdm nudc ma vién
thire an khong bi pha huy. nudc cho vao coc chiém 2/3 thé tich coc (1000 ml),
cho 100 gam vién thirc an da c6 nudc. Quan sat va bam thoi gian bat dau tur khi

bo thite dn vao cho t6i khi bat dau tan.
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1.2.6. So bd cac cong doan san xuat thire in chin nudi

AN A

vV
Val
AN D

Hinh 1.3: So do cdng nghé day chuyén san xudt thire dn vién chén nudi.
1. May nghién; 2. May trén vit dirng; 3.Vit tdi dirng; 4. Bun ke va Vit tdi ngang:

5. May ép vién, 6. Bing tai; 7. May say va lam ngudi; 8. Noi hoi; 9. Quat ly
tam; 10. Xyclon loc bui; 11. Sang phan loai.

Nguyén ly lam viéc:

Nguyén liéu thd chua dat dd nho can thiét duoc nghién nho bang may
nghién (1). San pham nghién dugc vo bao dé thuan tién cho viéc can dinh luong
va nap liéu vao may tron. Cac thanh phan duoc dinh luong bang can tha cong
va nap truc tiép vao trong may tron. Sau khi tron xong, san pham thu dugc la

thtrc dn hon hop chan nuoi dang bot.

Pé tao hinh vién thic an, thire an hon hop dang bot duoc ép vién bang
may ép vién kiéu cdi vong con lan. Thirc dn hdn hop dang bot duoc nap vao bun
ke 4 bang vit tai dimg 3. Pay bun ke 4 ¢6 bd tri vit tai ngang va c6 gan cac canh
nap liéu dé cung cap lién tuc hdn hop vao may ép vién 5. Trudc khi dua vao ép
bang céi vong — con lan, hdn hop dugc gia 4am va 1am chin. San pham ra khoi
may ép vién co6 do am tir 26 — 18 % va nhiét do tir 55 — 65°C. Bing tai nghiéng

6 s& van chuyén ching vao budng say dé 1am kho dén do am yéu ciu. Phia dudi
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budng say 1a budng 1am nguoi bang khéng khi bén ngoai.

San pham thoat khoi budng 1am ngudi nho co cau gat kiéu culit nam phia
dugi budng 1am ngudi dé roi vao may sang lac phang. Sang lic phang 10 phan
san pham ép vién da duoc 1am khd va thdi nguoi thanh 3 loai: Loai 16n, loai dat
y&u cau va loai nho. Loai 16n dugce dua di 1am nho bang may nghién, dé clng
vé6i san pham loai nho dua tro vé ép vién lai. San pham dat yéu cau dugc vo bao

dé chuyén giao, sir dung hay luu kho.
1.2.6.1. Cong doan nghién

Qua trinh phan chia mdt vat thé ran ra thanh nhiing vat thé nhé hon
dudi tdc dong cua cac luc & bén ngoai dugce goi 1a nghién. Murc do nghién duoc
dic trung boi ty 18 giita kich thudc céc tiéu phan ctia nguyén liéu trude khi

nghién (d;) va kich thuéc céac tiéu phan sau khi nghién (ds):

=&
i= (1.6)

Nhiém vu: Lam nhé nguyén liéu dén kich thudc yéu cau.

Cdu tgo may nghién kiéu bua:

Hinh 1.4: Cdu tzo may nghién.

Than may; 2.Rd to; 3. Chét treo bua; 4. Ma dap phu; 5. Bla nghién; 6.Sang.

12



1.2.6.2. Cong doan dinh luong

Nhiém vu: Dinh lugng cac thanh phan (ciu tir) theo thuc don (céng thirc)

quy dinh caa ky thuat.

Tat ca cac cong doan déu duoc dinh lwong bang can tha céng theo cong thuc

phdi tron, cong nhan dinh luong dong thoi 1a cong nhan diing may tron.
1.2.6.3. Cong doan tron
Nhiém vu: Tron déu cac thanh phan da dinh.

Cong doan tron duoc thuc hién bang may tron hdn hop bot kho,
tron gian doan theo mé thyc hién tron ting phan kiéu mét truc vit thang

dtng.

Cdu tgo may tron vit kiéu dirng:

~
U

f‘\_"

\VERVARVARVA

W A A& & & & &

AN NA AR
VERVARVIAY,

A

Hinh 1.5: May tron vit ding
1. Bong co; 2. V6 thung; 3. Vit tron; 4. Cura nap liéu; 5. Khung may;

6. Ctra thao liéu; 7. C)ng khuéch tan; 8. Canh tung; 9. Puli truyén dong cho vit.
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MO ta hoat dong:

Hdn hop duogc cung cip vao mang cip liéu (4) va duge phan dudi cua vit
tron (3) nang 1én 6ng khuyéch tan (7) va dao tron. Khi hdn hop di hét chiéu cao
ctia ong khuyéch tan, nho luc ly tAm cta canh vit (3), hdn hop duge danh ving
vao thung tron (2) va roi tré lai xudng phan hinh con cua thung. Tai day vat liéu
lai dugc vit tron nang 1én vao dng khuyéch tan. Qua trinh ndy duoc thuc hién
lap di lap lai nhiéu 1an va hon hop dugc dao tron kha manh trong subt thoi gian
tron. Sau khi tron, hdn hop duoc ldy ra qua cira thao liéu (6).

1.2.6.4. Cong doan van chuyén va bo phan trung gian

Nhiém vu: Van chuyén nguyén liéu, ban thanh pham va thanh pham theo

qua trinh céng nghé.

a. Vit tai dtng: Nap hon hop da tron vao si 16 chira cho ép vién
b. Si 16 chira thirc an hon hop cho ép vién

c. Bang tai nghiéng
1.2.6.5. Cong doan ép vién

Nhiém vu: tao hinh vién thirc an theo kich thudc va hinh dang qui

dinh, thoa man yéu cau k¥ thuat chian nuoi.

Cdu tao buong ép vién:

May ép tao vién gom c6 tryc dic trong, truc rong bao ¢ ngoai, nghia 1a 2 truc
16ng vao nhau. Tryc rong c6 2 6 bi, vong ngoai ctia 6 bi lip vao 2 than 6 lap
chat vao thanh may. Mot dau truc c6 mit bich dé lap khudn ép. Khi truc rong
quay thi khudn ép quay theo téc d6 quay ctia khuon phai cin ctr vao dic tinh
ctia nguyén liéu va cin ctr vao dudng kinh cua vién dé chon cho phu hop. theo
kinh nghiém thi v&i khuon ép co duong kinh 16 bé thi phai sir dung toc do tiép
tuyén tuong ddi cao, con voi khuon cé duong kinh 16 khuon 16n thi phai st
dung van tdc tiép tuyén twong ddi thap .Van tdc tiép tuyén cua khudn c6 anh
hudng dén hiéu suat tao vién, dén tiéu hao niang lwong va do chic cua vién.
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Trong pham vi nhét dinh, van toc cta tiép tuyén ctia khudn cao thi ning suét
cao, nang luong tiéu hao cao, dd cung cua vién va chi s6 ti 1& hd hoé bot cling
tang 1én. Noi chung, voi duong kinh 16 khuon 1a 3,2 + 6,4mm thi vén toc tiép
tuyén ctia khuon rat cao co thé dat téi 10,2m/s; con khi duong kinh 16 khuon 16
+ 19mm thi vén tdc tiép tuyén cua khuon ép 1a 6,1+ 6,6m/s. Néu st dung 1 loai
van toc tiép tuyén dé san suat da dang loai thuc an 1a khong tbt , chang han khi
stt dung may ép vién ¢& 16n dé san xut thirc an vién c6 dudng kinh nho thi chat
lwong va hiéu qua khong tét nhu sir dung mdy ép vién c& nho: dic biét o rang
nhat 13 khi san xudt thirc an chan nudi gia cAm va thirc dn chin nudi thuy san cé
duong kinh 3 mm. Nguyén nhan 1a véan téc tiép tuyén cta khudn ép qua ép con
duong kinh ctia qua 16 ép lai qua 16n tao cho nguyén liéu ép qua 16 qua nhanh,
tir d6 khién cho chi s6 d6 cimg va ti 16 hd hoa cta bot bi anh hudng dé khic
phuc tinh trang noi trén nham thich Gmg voi nhu cau ra cong cho cac nguyén
liu va cac dudng kinh 16 khuon khac nhau & nugc ngoai nhiéu cong ty két cau
2 = 3 téc do tiép tuyén khac nhau cia khudn trén mot may. Truc dic khong
quay va dugc lép 6 d6 trén d6 mot dau cua truc dic ¢ 1 mat bich .Trén mat
bich d6 dugc lap 2 hodc 3 qua 16 ép Qua 16 ép quay tron quanh minh no khe hé
giita qua 16 ép vai khudn ép phai diéu chinh thich hop méi ép tao thanh vién
duoc khé hd nay néi chung 1a tir 0,1 dén 0,3 Nguyén 1y lam viéc cta budng ép

vién (xem hinh 1.6)
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Hinh 1.6 : Nguyén 1y 1am viéc cta budng ép

1: Khubén ép

2,16: Bulong kep chat

3,15: Qua 1o ép

4,7,10,13: Dai bc chéng noi long
5,8,11,12: Bulong diéu chinh
6,14: Banh rang diéu tiét

9: Dao gat liéu vao

17: Dao cat vién

18: Vién

19: Khu vuc vat liéu dé tao vién
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1.2.6.6. Cong doan say va lam nguoi

Nhiém vu: Lam khé thtc an dat dén d6 4m can thiét va 1am ngudi

dé dua dén cong doan cudi cung 1a dong goi san pham.

Cau tgo thiét bj sdy bang tai:

Hinh 1.7: May say bang tai

Thiét bi may say bang tai la mot thiét bi sdy li tuong, né duoc ung dung rong
rdi trong sdy khé cac nguyén liéu théi lat, nguyén liéu cd soc, nguyén
lieu hinh dang cuc, va cac loai nguyén liéu hat ngii cbc...chu yéu

ding trong cac nganh cong nghiép nhu ché bién luong thuc thuc pham, dong

duoc, ndng nghiép, thirc an chan nudi. ..

Thiét bi dung ngudn nhiét trung gian 1a hoi néng, Nd dan hoi nong trao doi day
du véi san pham uét. N6 khong nhiing bang su dbi luu dan hoi nong di qua san
pham siy ma con lay di hoi nudc bay hoi. Theo cac chuyén gia nghién cru cho
rang , véi kiéu may siy kho ddi luu, toc do say kho tiang 2-3 1an so véi kiéu say
kho hoi néng nam ngang. ..

Thiét bi nay c6 dic tinh 12 hiéu suat cao, tiét kiém nhién liéu. N6 chinh 12 loai
may sdy c6 chat luong hang dau vi né duoc thiét ké theo kiéu hoi nong tham
sau, cap khi nong theo tiing tang, nhiéu mac nhiét do, tuan hoan nhiét. ..
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Bing tai nhiéu tang kiéu ludi bang thép khong gi, san pham say duoc dan trai
trén d6, Khi néng xuyén qua bang tai ludi va san pham siy theo chiéu tir dudi
lén hoic tir trén xubng, khi néng trao d6i nhiét rat dong déu va hiéu suat cao,
nang suit sdy co ti 18 cao va chat lugng san pham tét.

Thiét bi duogc Iap hé théng bang tai tiép lieu va ¢ bo dan trai nguyén liéu dam
bao cho d6 day cua nguyén liéu sdy duoc trai déu 1én bang tai siy.

M© ta hoat dong:

Hinh 1.7 miéu ta may sy bang tai 1a ta kim loai kin, bén trong c6 tir 4-5 nhéanh
bang tai 3. Cac bang chuyén va mdi bang duoc san xuat bang ludi thép khong
gi duoc cing ra trén tang truyén chi dong 7 va tang bi dong 5. Céc bang tai co
bé rong khac nhau phu thudc vao nang suat moi may say. Mdi bang co thé c6 bo
dan doc lap vai hop giam téc, hoic cd thé cé bo dan dong chung cho phép thay
do6i toc do cua cac bang tai tir 1.14 dén 1.0m/phat. Khong khi dé say cho vao
du6i nhanh tha 2 cia bang tai va dugc dun néng nhd cac calorife hoi 4 1ap gitra
cac bang ludi caa mdi nhanh. Khong khi xuyén qua tat ca cac bang ludi va san
phdam nam trén d6. Khong khi dwoc bdo hoa am va sau khi 1am vé tring thi
duoc quat 2 thoi ra ngoai.

San pham trudc khi sdy can tan nho so bo va bang tai 1 chuyén dén nhanh trén
cta bang chuyén may sdy. San pham cling véi bang chuyén dén dau cudi cing
réi d6 xudng bang dudi.

Chuwong 2.

CAC PHAN TU SU DUNG TRONG HE THONG SAY BANG TAl

2.1. GIOI THIEU VE VI PIEU KHIEN ATMEGAS

2.1.1. Tong quan vé vi diéu khién ATMEGAS
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Hinh 2.1: Hinh dang Atmega8

Céc tinh nang:

Hiéu suat cao, tiét kiem dién

Nang cao cau tric RISC

130 Iénh hiéu qua

32 x 8 thanh ghi chung da ning + cc thanh ghi diéu khién ngoai vi
Pay du cac qua trinh diéu khién tinh

Lén dén 16MIPS dit liéu tai 16MHz

Chip 2 nhan

Do bén, sic chiu dung cao, khong thay d6i phan ving nhé

8KBytes bo nha Flash cé thé lap trinh trong hé thong

512Bytes EEPROM

1KByte bo nhd SRAM bén trong

Chu ki Ghi / Xoa bo: 10.000 Flash/100, 000 EEPROM

D6 bén dix liéu: 20 ndm & 85 d6 C/100 nam & 25 do C @)

Poan mi lya chon ché do khai dong véi cac bit khoa doc lap trong chuong
trinh hé théng bai chuong trinh khai dong doc that trong khi qua trinh ghi
dién ra

Khoa Lap trinh Phan mém bao mat

Thiét bi ngoai vi
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2 bo Timer/counter 8 bit voi bo dém goppj trudc riéng biét va ché do so
sanh mau

2 bo Timer/counter 16 bit md rong voeis bo dém gop trudc ché do so sanh
mau va ché do thu thap(bat dir licu)

Bo counter thoi gian thuc véi bo dao dong(oscillator) riéng biét

3 kénh PWM

8-kénh ADC trong g6i TQFP va QFN / MLF

Tam kénh 10-bit Do chinh xac

6-kénh ADC trong goi PDIP

Sau kénh 10-bit B6 chinh xac

Byte-dinh huéng vai 2 day giao dién néi tiép

Lap trinh kép cac USART néi tiép

Giao dién néi tiép SPI chi to

Lap trinh Watchdog Timer b dao dong trén chip riéng biét

B6 so sanh tuong tu trén chip

Cac tinh nang dac biét cua bo vi xu ly

Thiét 1ap bat lai ngudn va 1ap trinh lai khi phat hién ngudn yéu (brown-out)
Hiéu chinh b dao dong RC bén trong

Ngat ngudn trong va ngoai

5 ché d6 cho (sleep): ldle, giam on ADC, tiét kiém dién(power-saver), ngat

dién (Power-down), va ché do cho (standby)

Cong vao ra va dang dong goi

23 duong vao ra lap trinh dugc
28 chan -PDIP, 32 chan-TQFP, va 32 khdi QFN / MLF

bién ap hoat dong

2,7-55V
0-16MHz
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Cong suét tiéu thy & 4MHz, 3V, 25 d6 C

- Ché @6 hoat dong: 3.6mA
- Ché @6 cho: 1.0mA
- Ché @6 ngat: 0.5pA

Vi diéu khién AVR do hang Atmel ( Hoa Ki ) san xuat duoc gai thiéu lan
dau nam 1996. AVR cé rat nhiéu dong khac nhau bao gom dong Tiny AVR (
nhu AT tiny 13, AT tiny 22...) ¢6 kich thudc bd nhé nho, it bo phan ngoai vi,
réi dén dong AVR ( chan han AT90S8535, AT90S8515,...) c¢6 kich thudc bo
nhé vao loai trung binh va manh hon la dong Mega ( nhu ATmega32,
ATmegal28,...) v6i bd nhé ¢ kich thude vai Kbyte dén vai traim Kb cing v6i
cac bd ngoai vi da dang dugc tich hop trén chip, ciing c6 dong tich hop ca bo
LCD trén chip ( dong LCD AVR ). Téc d6 ciia dong Mega ciing cao hon so véi
cac dong khac.

Su khac nhau co ban giita cac dong chinh 1a ciu tric ngoai vi, con nhan
thi van nhu nhau.
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Hinh 2.2: So d6 khbi ATmega8

Dit biét, naim 2008, Atmel lai tiép tuc cho ra doi dong AVR méi la
XmegaAVR, véi nhitng tinh nang manh mé chua tirng c6 ¢ cac dong AVR
trude d6. Co thé n6i XmegaAVR I1a dong MCU 8 bit manh mé nhat hién nay.
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Hinh 2.3: Cac loai AVR
2.1.1.1. Cac dong AVR khéac nhau: Tiny, AVR va Mega

Bd Nhé Dir Liéu : Bo nhé dit liéu cia AVR chia 1am 2 phan chinh 1a bo
nhé SRAM va bo nhé EEPROM. Tuy cung la bo nhé dir liéu nhung hai bo nhé
nay lai tach biét nhau va duoc danh dia chi riéng.

Bd nhé SRAM c6 dung luong 1 K bytes, B nhd SRAM c6 hai ché do
hoat dong la ché do thong thuong va ché do tuong thich vai ATmegal03, mudn
thiét 1ap bé nhé SRAM hoat dong theo ché @6 nao ta s dung bit cau chi
M103C ( M103C fuse bit (9) ).

Atmega8 1a vi diéu khién 8 bit dya trén kién tric RISC. Véi kha ning
thue hién mdi 1énh trong vong mot chu ky xung clock, Atmega8 cé thé dat duoc
téc d6 IMIPS trén mdi MHz (1 triéu 1énh/s/MHz).
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Duéi day 1a so @b khéi cia Atmega8

‘ Data Bus 2-hit
Program Status
Flash - N - ~ -
Frogram Counter and Control
Memaory -+
l Imterrupt
» 32x8 ™ Unit
Instruction General B
Register Purpose T =P
T % Registrers — Uit
Imstruction L '\“J'E‘tll'hdﬂg
Decoder o -~ Timer
l g =
a o
3_3 % — Analog
Canirod Lines § b Comparator
© i
. .
= = " VO Module1
Data | PR
- SRAM ifQ Medule 2
a—m "D Module n
EEPRCM A=
170 Lines -

Hinh 2.4: So do cau trdc Atmega8

ATmega 8 hd tro day di cac chuong trinh va cong cu phét trién hé thong
nhu: trinh dich C, macro assemblers, chuong trinh md phong/sta 16i, kit thir
nghiém,..

2.1.2. CAu tric chung AVR

CPU cua AVR cé chirc nang bao dam su hoat dong chinh xac cua cac
chuong trinh. Do d6 né phai c6 kha nang truy cap bo nho, thuc hién cac qua
trinh tinh toan, diéu khién cac thiét bi ngoai vi va quan ly ngat.

2.1.2.1. Cau tric téng quat

AVR st dung cau trdc Harvard, tach riéng bo nhé va cac bus cho
chuong trinh va dir liéu. Cac Iénh duoc thuc hién chi trong mot chu ky xung
clock. B nhé chuong trinh dugce luu trong bo nhé Flash.
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2.1.2.2. ALU ,
ALU lam viéc truc tiép véi cac thanh ghi chirc nang chung. Cac
phép toan duoc thuc hién trong mét chu ky xung clock. Hoat dong cua ALU
duoc chia 1am 3 loai: dai s6, logic va theo bit.

2.1.2.3. Thanh ghi trang thai
Day la thanh ghi trang thai c6 8 bit Iuu trtr trang thai cua ALU sau
cac phép tinh s6 hoc va logic.

Bit [ ] =]

s=rzsry Q0 ] T [ 0w [ s [ v [ w [ z [ ¢ | srEG
ReadWrits RW RW RW RW RAW RAW RMW RW

Initizl Yalus Q Q a a a a a a

Hinh 2.5: Thanh ghi trang thai SREG
C: Carry Flag ;:c& nhé (Néu phép toan c6 nhd co s& dugc thiét 1ap)
Z: Zero Flag ;:Co& zero (Néu két qua phép toan bang 0)
N: Negative Flag (Néu két qua cua phép toan la am)

V: Two’s complement overflow indicator (Co nay dugc thiét 1ap khi tran s6 bl
2)

V, For signed tests (S=N XOR V) S: N
H: Half Carry Flag (Puoc str dung trong mot sb toan hang sé duoc chi ré sau)

T: Transfer bit used by BLD and BST instructions(Pugc st dung 1am noi chung
gian trong cac Iénh BLD,BST).

I: Global Interrupt Enable/Disable Flag (Pay 1 bit cho phép toan cuc ngat. Néu
bit ndy & trang thai logic 0 thi khdng c6 mot ngat nao duoc phuc vu.)
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2.1.2.4. Cac thanh ghi chtic ndng chung

T 0 Addr.
RO O=00
R1 D=01
R2 O=02
R13 D=0D
General R14 D=0E
Purpose R15 D=0F
Waorking R18 Ox10
Registers R17 O=11
R25 De1A ¥-register Low Byte
R27 O=1B X-register High Byte
R25 O=1C Y-register Low Byte
R2a D=1 v-register High Byie
R0 D=1E Z-register Low Byts
R31 Dx=1F Z-register High Byte

Hinh 2.6: Thanh ghi chirc nang chung
Tép thanh ghi ( register file ) : Tép 32 thanh ghi da chirc nang ( $0000 -
$001F)

ba duogc noi ¢ trén, ngoai chirc nang la cac thanh ghi da chiic nang, thi
cac thanh ghi tr R26 to1 R31 tirng d61 mot tao thanh cac thanh ghi 16 bit X, Y,
Z duoc dung lam con tré tré t6i bo nhé chuong trinh va bo nhd dir liéu . Thanh
ghi con tro X, Y c6 thé ding lam con tré tré toi bo nha di lidu, con thanh ghi Z
c6 thé dung lam con tro tré téi bo nhd chuong trinh. Cac trinh bién dich C
thuong dung cac thanh ghi con tré nay dé quan Ii Data stack cua chuong trinh
C.

Figure 5. The X- Y-, and Z-registers

15 ¥H L 0
¥ - register 7 of7 0|
RaT (510) RZE (514
15 YH YL 0
¥ - register K il K i |
R29 ($10) R2E (31C)
15 ZH ZL 0
Z - register - o7 0]
R31 ($1F) R30 (S1E)

Hinh 2.7: Chuc nang con tro cua cac thanh ghi R26 —R31
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2.1.2.5. Con tro ngin xép (SP) 7
La mot thanh ghi 16 bit nhung cling c6 thé dugc xem nhu hai thanh

ghi chire nang dac biét 8 bit. Co dia chi trong cac thanh ghi chirc nang dac biét
la $3E (Trong bo nhd RAM la $5E). C6 nhiém vu tro téi vung nhé trong RAM
chtra ngan xép.

Bt 13 14 13 12 11 10 B 8

S3E [35E) — — — — — - SR s J sPH
53D (55D) 5FT 5P6 5P5 5P4 5P3 5p2 5P1 sP0 J sPL
T ] 5 4 3 2 1 0
ResdWrits R R R R R R RW RW
RW AW RW AW RAW RAW AW RN
Imitis] Value a a a a Q Q ) )
a a a a ] ] o o

Hinh 2.8: Thanh ghi con tré ngan xép

Khi chuong trinh phuc vu ngat hoic chuong trinh con thi con tré PC duoc
Iwu vao ngan xép trong khi con tré ngan xép giam hai vi tri. Va con tré ngan xép
sé giam 1 khi thuc hién Iénh push. Nguoc lai khi thuc hién 1énh POP thi con tro
ngan xép s& tang 1 va khi thuc hién 1énh RET hoic RETI thi con tré ngin xép s&
tang 2. Nhu vay con tro ngan xép can duoc chuong trinh dat trudc gia tri khoi
tao ngan xép trudc khi mot chuong trinh con duoc goi hoic cac ngat duoc cho
phép phuc vu. Va gia tri ngan xép it nhat ciing phai lon hon hoic biang 60H
(0x60) vi 5FH tro lai la vung cac thanh ghi.

2.1.3. Cau triic ngit cia ATMEGAS
2.1.3.1. Khai niém v€ ngat , o
Ngat la mot co ché cho phép thict bi ngoai vi bado cho CPU biét vé
tinh trang san xang cho d6i dit liéu caa minh.Vi du:Khi bo truyén nhan UART
nhan dugc mot byte nd s& bao cho CPU biét thong qua cd RXC,hoc khi né da
truyén dugc mot byte thi co TX duoc thiét lap. ..

Khi c6 tin hiéu bao ngat CPU s& tam ding cong viéc dang thuc
hién lai va Iuu vi tri dang thyuc hién chuong trinh (con tré PC) vao ngan xép sau
d6 tro t6i vector phuc vu ngét va thie hién chuong trinh phuc vu ngét dé cho téi
khi gap lénh RETI (return from interrup) thi CPU lai liy PC tir ngin xép ra va
tiép tuc thuc hién chuong trinh ma trudc khi c¢6 ngat no dang thyuc hién. Trong
truong hop ma c6 nhiéu ngat yéu cau cung mét Iic thi CPU s& luu cac cd bao
ngat do lai va thuc hién lan luot cac ngat theo mirc wu tién . Trong khi dang thuc
hién ngat ma xuat hién ngat mai thi s& xay ra hai truong hop. Truong hop ngat
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nay cé mirc uu ti€n cao hon thi né s€ duoc phuc vu. Con ndé ma c6 mirc uvu tién
thap hon thi no s& bi bo qua.

B6 nhé ngan xép 1a ving bat ki trong SRAM tir dia chi 0x60 tro
1én. Bé truy nhap vao SRAM thong thuong thi ta ding con tré X,Y,Z va dé truy
nhap vao SRAM theo kiéu ngan xép thi ta dung con tré SP. Con tré nay la mot
thanh ghi 16 bit va duoc truy nhap nhu hai thanh ghi 8 bit chung c6 dia chi :SPL
:0x3D/0X5D(I0/SRAM) va SPH:0x3E/Ox5E.

Khi chuong trinh phuc vu ngét hodc chuong trinh con thi con trd
PC duoc luu vao ngan xép trong khi con tro ngan xép giam hai vi tri.\Va con tro
ngan xép s& giam 1 khi thuc hién lénh push. Nguoc lai khi thuc hién 1énh POP
thi con tro ngan xép sé tang 1 va khi thyc hién l1énh RET hoic RETI thi con tro
ngin xép s& tang 2. Nhu vay con tro ngin xép can duoc chuong trinh dit trudc
gia tri khai tao ngan xép trudc khi mot chuong trinh con duoc goi hoic cac ngat
duoc cho phép phuc vu. Va gia tri ngan xép it nhat cling phai 16n hon 60H
(0x60) vi 5FH tro lai la vung cac thanh ghi.

2.1.3.2. Trinh phuc vu ngat va bang vector ngt

D6i voi mbi ngat thi phai c6 mét trinh phuc vu ngat ISR (Interrupt
Service Routine) hay trinh quan Iy ngét (Interrupt handler). Khi mét ngat duoc
goi thi bo vi diéu khién phuc vu ngit. Khi mot ngat duoc goi thi bo vi diéu
khién chay trinh phuc vu ngat. B6i véi mdi ngat thi c6 mot vi tri ¢é dinh trong
bo nhé dé giit dia chi ISR caa n6. Nhém céc vi tri nhd duge danh riéng dé gui
cac dia chi cia cac ISR duoc goi 13 bang véc to ngit.

Khi kich hoat mot ngat bo vi diéu khién di qua cac buéc sau:

e Vi diéu khién két thuc lénh dang thuc hién va luu dia chi cua Iénh ké tiép
(PC)

vao ngan xeép.

e N6 nhay dén mot vi tri ¢d dinh trong b nhé duoc goi 1a bang véc to ngat noi
luu

gii dia chi cia mot trinh phuc vu ngat.

e Bo vi diéu khién nhan dia chi ISR tir bang véc to ngat va nhay ti d6. No bat
dau
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thuc hién trinh phuc vu ngit cho dén Iénh cudi cung caa ISR 1a RETI (trg vé tir
ngat).

e Khi thuc hién 1énh RETI bo vi diéu khién quay trd vé noi nd da bi ngat. Trudc
hét

n6 nhan dia chi cua bo dém chuong trinh PC tir ngan xép bang cach kéo hai byte
trén dinh ciia ngan xép vao PC. Sau d6 bat dau thuc hién cac lenh tir dia chi do.

2.1.3.3. Bang vector ngit

Table 18. Reset and Interrupt Vectors

Pm-gramﬂ
Vactor No. | Address® | Source Interrupt Definition

1 o000t RESET Extemal Pin, Power<n Reset, Brown-cut
Reseat, and Watchdog Resat

2 0x00A INTO Extemal Interrupt Request O

3 Ox0e2 INT1 Extamal Interrupt Request 1

4 0x0032 TIMERZ COMP Timer Countar2 Compara Match

& Q04 TIMERZ CVF TimerCounter2 Overflow

[ 0x005 TIMER1 CAPT TimerCounter1 Captura Event

7 0x00s TIMER1 COMPA | Timer'Counter Compare Match A

a 0x007 TIMER1 COMPE | Timer'Counter Compare Match B

a Ox008 TIMER1 OVF TimerCounterd Owverflow

10 Ow0a TIMERQ CVF TimerCounter( Overflow

11 Ox00A SPI, 5TC Serial Transfer Complata

12 (x00B LISART, RXC LUSART, Rx Complete

12 0x00C LSART, UDRE USART Data Registar Empty

14 0x00D LISART, TXC LISART, Tx Complete

15 (x00E ADC ADC Conversion Complete

16 000F EE_RL¥Y EEPROM Raady

17 0x010 AMA_COMP Analog Comparator

18 0m011 TWI Two-wire Serial Interfacs

19 0x012 SPM_RDY Store Program Memory Ready

Hinh 2.9: Bang vector ngat
2.1.3.4. Thir tu wu tién ngat

Khong nhu vi diéu khién ho 8051, & d6 thar ty uu tién cia cac ngat cd the
thay doi duoc ( bang céach Iap trinh ). Vi vi diéu khién AVR thi ty vu tién cac
ngat 1a khdng thé thay doi va theo qui tic: “ Mt vec to ngit cé dia chi thdp
hon trong bé nhé chwong trinh ¢d mikc dé wu tién cao hon . Chan han ngat
ngoai 0 (INTO ) c6 mirc do wu tién cao hon ngat ngoai 1 (INT1).
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Pé cho phép mot ngat nguoi ding can cho phép ngat toan cuc ( set
bit | trong thanh ghi SREG ) va céc bit diéu khién ngat twong @ng. Khi mot ngét
Xay ra va dang dugc phuc vu thi bit | trong thanh ghi SREG bi x0a,

nhu thé khi c6 mot ngat khac xay ra nd s& khong duoc phuc vu, do d6 dé cho
phép cac ngat trong khi mot ISR (interrupt service routine ) khac dang thuc thi,
thi trong chuong trinh ISR phai ¢6 Iénh SEI dé set lai bit | trong SREG.

2.1.3.5. Ngit trong ngat

Khi AVR dang thuc hién mét trinh phuc vu ngat thuoc mot ngét
nao d6 thi lai c6 mot ngat khac dwoc kich hoat. Trong nhimg trudng hop nhu
vay thi mot ngat c6 mic vu tién cao hon cé thé ngat mot ngat c6 mirc wu tién
thap hon. Luc nay ISR cta ngat c6 muc wu tién cao hon s& duoc thuc thi(*) .
Khi thuc hién xong ISR cua ngat c6 muic uu tién cao hon thi né méi quay lai
phuc vu tiép ISR cua ngat c6 mac wu tién thap hon trudc khi tro vé chuong
trinh chinh. Pay goi la ngat trong ngt

7 ™\
7| Ngit2 [
'».‘ R, ‘:
o Ngft1 oo | i )
f’\ = 7Y Ngdtl
~_ -/
D ¢
—=| Chuong Trinh Chinh | “——4 Chuong Trinh Chinh [+
Théi gian -

Hinh 2.10 : Céu tric ngat
Cha y:

- Gia dinh 1a khi mot ISR nao d6 dang thuc thi thi xay ra mot yéu cau ngat tir
mot

- ISR khéc c6 murc wu tién thap hon thi ISR ¢6 mirc vu tién thip hon khong
duoc phuc vy,

- nhung n6 sé khdng bi bé qua lubn ma ¢ trang thai cho. Nghia 1a ngay sau
khi ISR ¢0
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- mirc vu tién cao hon thyc thi xong thi dén luot ISR ¢6 mirc wu tién thap hon
s€ duoc

- phuc vu. ’

- (*) : Dieu nay chi xay ra khi trong code cua ISR cua ngat c6 mirc wu tién
thap

- hon co lénh set bit | trong thanh ghi SREG (do la Iénh SEI ).

2.1.4. Céu truc bd nhé

AVR c0 2 khong gian b nhad chinh 1a b nhé dir liéu vao bo nhé chuong
trinh. Ngoai ra Atmega8 con c6 thém bd nhé EEPROM dé luu trix dit liéu.

2.1.4.1. B6 nh¢ chuong trinh (B¢ nho Flash)
Bo nho Flash 16KB cua Atmega8 dung dé luu trir chuong trinh. Do

cac lénh cia AVR co6 d6 dai 16 hodc 32 bit nén b nhé Flash duoc sap xép theo
kiéu 8KX16. Bo nhd Flash duoc chia lam 2 phan, phan danh cho chuong trinh
boot va phan danh cho chuong trinh tng dung.

$000

Application Flash Section

B ——

Boot Flash Section

$FFF

Hinh 2.11: Ban do b nhé chuong trinh
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2.1.4.2. BO nh¢ dit liéu SRAM

1120 6 nh¢é cua bo nhé dir liéu dinh dia chi cho file thanh ghi, bo nhé 1/0
va bo nhé dix liéu SRAM ndi. Trong d6 96 6 nhé dau tién dinh dia chi cho file
thanh ghi va bo nhd 1/0, va 1024 & nhé tiép theo dinh dia chi cho bd nhd
SRAM noi.

Reqister File Data Address Space
RO | T %0000
R1 50001
R2 S0002
H29 001D
R30 SO01E
R3¢ 1 S001F
O Heqgisters
S00 S0020
$01 S0021
02 S0022
530 S005D
53E SO05E
saF 1 _____ S005F
Internal SRAM
S0060
H0061
S045E
S045F

Hinh 2.2: Ban dd bo nhé dit liéu SRAM

2.1.4.3. B6 nh¢ dir liéu EEPROM
Atmega8 chira bo nhd dir liéu EEPROM dung luong 512 byte, va

duoc sap xép theo timg byte, cho phép cac thao tac doc/ghi tirng byte mot. Pay
la bo nhé dit liéu co6 thé ghi x6a ngay trong lic vi diéu khién dang hoat dong va
khdng bi mat dit liéu khi ngudn dién cung cap bi cit. C6 thé vi bo nho dit lidu
EEPROM gidng nhu 1a 6 cing ( Hard disk ) ciia may vi tinh. EEPROM dugc
xem nhu 1a mot b nhd vao ra dugce danh dia chi doc 1ap véi SRAM, diéu nay
c6 nghia 1a ta can sir dung cac lénh in, out ... khi mudn truy xuit t6i EEPROM.
Pé diéu khién vao ra dix liéu véi EEPROM ta sir dung 3 thanh ghi sau :
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2.1.5. CAC CONG VAO RA (1/0)

Vi diéu khiénATmega8 c6 23 dudng vao ra chia lam 2 nhom 8 bit,mot
nhoém 7 bit . Cac dudng vao ra ndy cd rat nhiéu tinh ning va co thé lap trinh
duoc. O day ta s& xét ching l1a cac cong vao ra sd. Néu xét trén mat nay thi cac
cong vao ra nay 1a cong vao ra hai chiéu c6 thé dinh huéng theo ting bit. Va
chtra ca dién trg pull-up (c6 thé lap trinh dugc). Mic di mdi port cd cac dic
diém riéng nhung khi xét chung 1a cac cong vao ra sb thi duong nhu diéu khién
vao ra dir liéu thi hoan toan nhu nhau. Chung ta c6 thanh ghi va mot dia chi
cong d6i véi mbi cong, d6 1a : thanh ghi dir liéu cong ( PORTB, PORTC,
PORTD), thanh ghi dit liéu diéu khién cong (DDRB, DDRC, DDRD) va cubi
cung 1a dia chi chan vao caa cong (PINB, PINC, PIND).

2.1.5.1. CAc chirc nang cia Port B
a. XTAL2/TOSC2 - Port B, Bit 7

XTAL2: Chan 2 dao dong tao clock. Str dung chan clock thach
anh,hoic dao dong thach anh tan sé thap. Khi dung chan lam dao dong thi
khong thé lam chan nhap xuat dugc nira.

TOSC2: Chan 2 la dao dong Timer. Néu PB7 dugc dung lam clock pin,
DDB7, PORTB7 and PINB7 s& s& hiéu la mtc 0

b. XTAL1/TOSCL1 - Port B, Bit 6
XTALZL: Chip clock Oscillator pin 1.
TOSC1: Timer Oscillator pin 1.
Néu PB6 diing 1am chan clock, DDB6, PORTB6 and PINB6 s& hiéu la mirc 0.
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Port Pin Alternate Functions
PR7 XTAL2 (Chip Clock Oscillator pin 2)
TOsC2 (Timer Oscillator pin 2)
PBG XTAL1 (Chip Clock Oscillator pin 1 or Extermnal clock input)
TOSC1 (Timer Oscillator pin 1)
PBES SCK (SPI Bus Master clock Input)
FB4 MISO (SPI Bus Master Input/Slave Output)
PB3 MOSI (SPI Bus Master Qutput/'Slave Input)
QC2 (Timer/Countar2 Output Compare Match Output)
PRS2 S5 (SPI Bus Master Slave selact)
OC1B (Timer/Countar1 Output Compare Match B Output)
PBA1 OC1A (Timer/Gounter! Output Compare Match A Output)
PBO IGP1 (Timer/Gountar! Input Capture Pin)

Hinh 2.13: C&c chtrc nang Port B
c. SCK-PortB, Bit5

SCK: Master Clock output, Slave Clock input pin for SPI channel. Khi
SPI duoc kich hoat 1a Slave, chan nay duoc cau hinh 12 1 chan ngd vao bat
chap su diéu chinh tr DDBS.

d. MISO - Port B, Bit 4

MISO: Master Data input, Slave Data output pin for SPI channel. Khi SPI
duoc kich hoat 1a Master, chan nay dwoc cau hinh 12 1 chan ngd vao bat chap
su diéu chinh tr DDBA4.

e. MOSI/OC2 - Port B, Bit 3

MOSI: SPI Master Data output, Slave Data input for SPI channel. Khi
SPI duoc kich hoat 1a  Slave, chan nay dugc cau hinh 12 1 chan ngd vao bat
chap su diéu chinh tir DDB3. Khi SPI dugc kich hoat 1a Master, dit liéu truc tiép
ctia chan nay duoc diéu khién boi DDBS3.

f. SS/OC1B - Port B, Bit 2

SS: Slave Select ngd vao. Khi SPI duogc kich hoat la Slave, chan nay
duoc cau hinh 13 1 chan ngd vao bat chap su diéu chinh tr DDB2.

g. OC1A - Port B, Bit 1
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OC1A, Output Compare Match output:Chan PB1 cd thé xir Iy nhu 1 ngd
ra bén ngoai Timer/Counterl Compare Match A.

h. ICP1 - Port B, Bit0

ICP1 —chan giit(chét) ngd vao : Chan PBO c6 thé tac dong 1am 1 chan giir
cho Timer/Counterl.

2.1.5.2. Cac churc nang cua Port C
a. RESET - Port C, Bit 6

RESET, Reset pin: Khi cau chi RSTDISBL di 1ap trinh, chirc ning cta
chan nay 1a vao ra binh thuong,va 1 phan s& phai dya vao Power-on Reset va
Brown-out Reset nhu 12 ngudn reset ciia nd. Néu chan PC6 dung la chan reset
DDC6, PORTC6 va PINCB s& hiéu la muc 0.

Port Pin Alternate Function

PCs RESET (Reset pin)

PCE ADCE_: {ADC_Input {;hannel 5) _
SCL (Two-wire Serial Bus Clock Line)

PC4 ,-’-'-L[}":}eﬂT {ADC_Input (}hann@l 4) _ _
SDA (Two-wire Serial Bus Data Input/Output Line)

PC3 ADG3 (ADC Input Channel 3)

PC2 ADC2 (ADC Input Channel 2)

PCA ADC1 (ADC Input Channel 1)

PCO ADCO (ADC Input Channel 0)

Hinh 2.14: Chirc nang Port C
b. SCL/ADC5 - Port C, Bit 5

SCL, giao dién ndi tiép hai day Xung nhip: Khi bit TWEN trong TWCR
set (one) dé bat giao dién ndi tiép hai day, pin PC5 bi ngat tir port va trg thanh
chan Serial Clock 1/0 cho Two-wire Serial Interface.

c. SDA/ADC4 - PortC, Bit4
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SDA, Two-wire Serial Interface Data: When the TWEN bit in TWCR is
set (one) to enable the Two-wire Serial Interface, pin PC4 is disconnected from
the port and becomes the Serial Data 1/0 pin for the Two-wire Serial Interface.

d. ADC3 - Port C, Bit3

PC3 ciing c6 thé dung 1a ADC input Channel 3. Cht y 1a ADC input
channel 3 dung ngudn xoay chiéu.

e. ADC2 -PortC, Bit2

PC2 ciing c6 thé dung 12 ADC input Channel 2. Chl y la ADC input
channel 2 duing ngudn xoay chiéu.

f. ADC1l-PortC,Bitl

PC1 ciing c6 thé dung 1a ADC input Channel 1. Cht y 1a ADC input
channel 1 duing ngudn xoay chiéu.

g. ADCO - Port C, Bit0

PCO ciing c6 thé ding 1a ADC input Channel 0. Cht y 1a ADC input
channel 0 diing ngudn xoay chiéu

2.1.5.3. Cac chure nang cua Port D

Port Pin Alternate Function

PD7 AIM1 (Analog Comparator Negative Input)

PDE& AIMOD (Analog Comparator Positive Input)

PD5 T1 (Timer/Counter 1 External Counter Input)

PD4 XCK (_US#ILHT External Clock Input/Cutput)
TO (Timer/Counter 0 External Counter Input)

PD3 IMTA (External Intarrupt 1 Input)

PD2 IMTO (External Intarrupt O Input)

PD1 TXD (USART Qutput Pin)

PDO RXD (USART Input Pin)

Hinh 2.15 : Churc nang Port C
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a. AIN1-PortD, Bit7

AIN1,bo so sanh tuong tu thu dong ngd vao. Cau hinh chan cuaa port 1a
nhap vao véi ngat pull-up bén trong dé tranh nhidu tir port sé vai chire ning cua
bo so sanh tuong tu.

b. AINO-PortD, Bit6

AINO,B6 so sanh twong tu ngd vao tich cuc. Cau hinh chan cua port 1a
nhap vao véi ngat pull-up bén trong dé tranh nhidu tir port sé voi chire ning cua
bo so sanh tuong tu.

c. T1-PortD,Bit5

T1, s6 lwong ma nguon Timer/Counterd.
d. XCK/T0-Port D, Bit4

XCK, USART xung nhip ngoai. T0, sé luong ma ngudn Timer/Countero.
e. INT1-PortD, Bit3

INT1, Ngat ngudn bén ngoai 1: Chan PD3 c6 thé l1am chiic ning nhu 1
ngudn ngat ngoai.

f. INTO-PortD, Bit2

INTO, Ngat nguon bén ngoai 0: Chan PD2 c6 thé lam chiic ning nhu 1
ngudn ngat ngoai.

g. TXD-PortD, Bit1

TXD, Truyeén tai dir lieu (chan dir liéu ra cia USART). Khi bo truyén
USART dugc kich hoat ,chan nay duoc cau hinh nhu 1a mot ngd ra bat ké gia tri
cua DDD1.

h. RXD - Port D, Bit0

RXD, Nhan dit liéu (chan dir liéu vao cua USART). Khi b nhan USART dugc
kich hoat ,chan nay dwuoc cau hinh nhu 1a mét ngd vao bat ké gia tri cia DDDO
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2.1.5.4. M0 ta thanh ghi cua port 1/0

The Port B Data Register - PORTB

Bit 7 i 3 4 3 2 1 0

FORTET | F'CiRTEEG F'D-RTEIE F'D-RTEIJ, F'EiRTEIE F'D-RTEIE F'D-HTEH F'CI-RTEIZI I PORTE
ReadWrite R R R R R RAY R R
Initial “alue 0 0 ] ] o ] ] 0

Hinh 2.16: Thanh ghi Port B

The Port B Data Direction Register —- DDRB

Bit [ i 3 4 3 2 1 0

Read/\Write
Initial "Value 0 0 1] o ] i] 0 0

Hinh 2.17: Thanh ghi DDRB

The Port B Input Pins Address — PINB

Bit 7 i 3 4 3 2 1 0
I PINET | PINEG | PINBS | PINE4 | PINB3 PINBZ PINEB1 PINBO I FINE
- - - - - . . -
ReadWrite R R R R R R R R
Initial “alue R Mi& Mfa A A MIA HIA HIA

Hinh 2.18: Thanh ghi PINB

The Port C Data Register - PORTC

Bit 7 G 5 4 3 2 1 0

| - | PORTCE | PORTCS | PORTCA | PORTC3 | PORTC2 | PORTCA | F'CIF'.TCIZII PORTC
Read Write R R W R R R R R
Initial Value 0 0 0 ] 0 1] 0 0

Hinh 2.19: Thanh ghi Port C

The Port C Data Direction Register — DDRC

Bit 7 6 5 4 3 2 1 0

I - DOCs DDCSs DDC4 DOC3 DDC2 DDA DDCo I DDRC
ReadWrite R R iy R RAY R RAN RN
Initial Yalue 0 0 0 0 0 0 0 0

Hinh 2.20: Thanh ghi DDRC

The Port C Input Pins Address — PINC
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Bit T 6 5 4 3 2 1 0

I - PINCG PINC5 PINC4 PINC3 PINCZ PINCA FINCD I FINC
Read \Write R R R R R R R R
Initial Yalus 0 MiA Mi& MIA MIA MIA A g )

Hinh 2.21: Thanh ghi PINC

The Port D Data Register - PORTD

Bit T B 5 4 3 2 1 0

| FORTD7 | PORTDE | PORTDS | PORTD4 | PORTD2 | PORTDZ | PORTD1 | PORTDO | PORTD
Read\Write R R RIW RV R RAN R R
Initial “alue 0 0 o 1] o ] ] 0

Hinh 2.22: Thanh ghi Port D

The Port D Data Direction Register — DDRD

Bit 7 ; 5 4 3 2 1 0
[ ooo7 | DDDe | DDDs | DDD4 | DDD3 | DDD2 | DDD1 | DDDO | DDRD
ReadMWrite  FUW RIW RIW RIW RAW RAW RN RIW
Initial Value 0 0 0 0 0 0 0 0
Hinh 2.23: Thanh ghi DDRD
The Port D Input Pins Address — PIND
Bit 7 g 5 4 3 2 1 0
PIND? | PINDG | PINDS | PIND2 | PIND3 | PINDZ | PIND1 | PINDO ]| PIND
ReadWrite R R R R R R R R
Initial Value  NUA N NeA NIA NA NiA NIA NIA

Hinh 2.24: Thanh ghi PIND
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Tomlai:
1. Bé doc dix liéu tir ngoai thi ta phai thuc hién cac budc sau:

Pua dir liéu ra thanh ghi diéu khién DDRxn dé dit cho PORTx (hoac bit
n trong port) d6 1a dau vao (x6a thanh ghi DDRXx hoic bit).

Sau d6 kich hoat dién tré pull-up bang céch set thanh ghi PORTX ( bit).
Cubi cung doc dit liéu tir dia chi PINxn (trong d6 x: 1a cong va n 12 bit).

2. Dé dua dir liéu tr vi diéu khién ra cac cong ciing c6 cac budc hoan toan
tuong tu. Ban ddu ta ciing phai dinh nghia d6 1a cong ra bang céach set bit twong
ng cta coéng d6....va sau d6 1a ghi dit liéu ra bit twong tng cua thanh ghi
PORTX.

2.1.6. BQ PINH THOI 8BIT TIMER/COUNTER0
Bo dinh thoi (timer/counter0) 1a mot module dinh thoi/dém 8 bit, co cac

dic diém sau:

Bo dém mot kénh

Xba bo dinh thoi khi trong mode so sanh (tu dong nap)
PWM

Tao tan sd

Bo dém sy kién ngoai

Bo chia tan 10 bit

Ngudn ngat tran bo dém va so sanh

AVR Atmega8 cé tich hop bo timer/counter. Ta bat dau phan nay bang so
d6 khéi sau:
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So d6 cau tric caa bo dinh thoi:

o > TCCAN |
TOVnN
. L ' > {Int.Req.)

coun )
o Control Logic
S g cli,, Clock Select
AN Ed

ge
E Detector B m
<L
(i
Timer'Counter { From Prescaler )
TCHTR
= OxFF

\ !

Hinh 2.25: So dd cau trac bd dinh thoi

2.1.6.1. Hoat dong cuaa bo Timer/Couter

Mach dém 1én lam thanh ghi TCNTn ting 1 don vi mdi khi c6
xung clkTn, khi dat gia tri 16n nhat (8bit=255), co TOVn dugc set (logic 1) va
bo dém tran, gia tri bo dén TCNTN tro vé 00 va tiép tuc dém.

Xung clkTn c6 thé duoc lya chon tir nhiéu nguén khac nhau. Khi
chon xung noi (system clock), Timer/Counter la mot Timer. Khi chon xung
ngoai (thdng qua chan Tn) Timer/Counter la Counter.

Hoat dong nay co thé dién ta bang gian d6 xung sau:

clk,o

C'an
(clkyo/1)

TCNTn MAX - 1 h MAX ¥ BOTTOM  BOTTOM + 1
\ i\

TOVn

Hinh 2.26: Gian d6 xung hoat dong
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Ciing gidng nhu bd timer/counter trong cac vi diéu khién khéc,
chung ta quan tam dén 2 thanh ghi: Timer/Counter Control va Timer/Counter
Value. Trong AVR, d¢6 1a thanh ghi TCCRn va TCNTn.

Read/Write R R R R R RIW RIW RIW
Initial Value 0 0 0 0 0 0 0 0
CS02 CSo01 CS00 Description

0 0 0 No clock source (Timer/Counter stopped).
0 0 1 clkj;o/(No prescaling)
0 1 0 clkyo/8 (From prescaler)
0 1 1 clky;o/64 (From prescaler)
1 0 0 clky;0/256 (From prescaler)
1 0 1 clkyo/1024 (From prescaler)
1 1 0 External clock source on TO pin. Clock on falling edge.
1 1 1 External clock source on TO pin. Clock on rising edge.

Hinh 2.27: Thanh ghi TCCRn

Clock Select Bit Description

Bit 7 6 5 4 3 2 1 0

| TCNTO[7:0] I TCNTO
ReadWrite RAW RW RW RW R/W RW R/W RW
Inttial Value 0 0 0 0 0 0 0 0

Hinh 2.28: Thanh ghi TCNTn
TCNTO - Timer/C

TCNTO va OCRO la cac thanh ghi 8 bit. Cac tin hiéu yéu cau ngat déu
nam trong thanh ghi TIFR. C4c ngat c6 thé duoc che bai thanh ghi TIMSK.

Bo dinh thoi o thé st dung xung clock ndi thdng qua bo chia hodc xung clock
ngoai trén chan TO. Khdi chon xung clock diéu khién viéc bo dinh thoi/bo dém
s& dung ngudn xung nao dé tang gia tri cuia nd. Ngd ra cua khdi chon xung clock
duoc xem la xung clock cua bé dinh thoi (clkqo).

42



Thanh ghi OCRO luén dugc so sanh vai gid tri cua bo dinh thoi/bo dém. Két qua
so sanh c6 thé dugc sir dung dé tao ra PWM hoic bién doi tan sé ngd ra tai chan
OCO0.

~2.1.6.2. Pon vi dém ,
Phan chinh ctaa b dinh thoi 8 bit 1a mét don vi dém song hudng cé thé
lap trinh duoc. CAu tric cua nd nhu hinh dudi day:

TOVn

(int. Req.}
DATA BUS -
# Clock Belect

_ count Edge - ™n
" clear ol Detector |
TCNTn == Gontrol Logic [
_direction
e
| From Freacaler |
BOTTOM I'SP

Hinh 2.29 : Pon vi dm
count: tang hay giam TCNTO 1

direction: lya chon giita dém 1én va dém xudng

clear: x6a thanh ghi TCNTO

clko: xung clock cua bd dinh thoi

TOP: bao hiéu bo dinh thoi da tang dén gid tri lon nhat
BOTTOM: béo hiéu bd dinh thoi da giam dén gié tri nho nhat (0)

2.1.6.3. PBon vi so sdnh ngo ra
DATA BUS

r 1 I
Y ¥

T I

= [8-bit Comparator | |

OCFn (Int.R=a.)

Y

1op -
pattam e Waveform Generator ocn
FOCn -
WGEMn1:0 COMnP1:0

Hinh 2.30: So d6 don vi so sanh ngd ra
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B so sanh 8 bit lién tuc so sanh gié tri TCNTO vai gia tri trong thanh ghi
so sanh ngd ra (OCRO). Khi gia tri TCNTO bang véi OCRO, bo so sanh s& tao
mot bao hiéu. Bao hiéu nay sé dat gia tri co so sanh ngd ra (OCFO0) Ién 1 vao
chu ky xung clock tiép theo. Néu duoc kich hoat (OCIE0=1), c& OCFO s& tao ra
mot ngat so sanh ngd ra va s& tu dong duoc xo6a khi ngit duoc thuc thi. Co
OCFO ciing c6 thé duoc x6a bang phan mém.

2.1.7. B dinh thoi/dém TIMER/COUNTER 1 16-BIT

2.1.7.1. So dd khdi va mot sb dic diém

Count _ Tovn
Claar Gontrol Loi = {Int. Req.)
Direction | 0 | el Clock Select
B Edge »
4 [ Detoctor [ n
TOP | BOTTOM
Y ¥V { From Prascalar §
A TimarCountar [ [
TCHNTR |
[ = ] [=0]
* ) * OCFnA
+ {Int. Raq.)
|
= I _ | Waveform N
?_ ! "1 Ganaration | OCnA
OCRnA ; ;
| e OCFNB
w | Top {Int.Rlan.)
2 | Values —
— = aveform _
- n : = Ganaration & OCnB
= .
I
= OCRnB I
- { From &nalog
: Comparator Quput )
| ’—»ICFn {Int.R=q.)
f |
I N )
""."'I - ; Edga . Moise
IC::In I~ X Detector [ Cancalar
| I -4— [CPn
| TCCRnA | | TCCRNB |
A : : >~

Hinh 2.31: So d6 khéi bo dinh thai

Bo dinh thoi (timer/counterl) 1a mot module dinh thoi/dém 16 bit,
6 cac dic diém sau:

» True 16-bit Design (i.e., allows 16-bit PWM)
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» 2 don vi ngd vao so sanh doc lap(Two Independent Output Compare
Units)

» doi thanh ghi so sanh ngd ra dém(Double Buffered Output Compare
Registers)

« 1 don vi chdt ngd vao(One Input Capture Unit)

« B chéng nhiéu 16i vao(Input Capture Noise Canceler)

« Xoa timer trong Compare Match (Clear Timer on Compare Match
(Auto Reload))

« chdng nhidu soc ngang(Glitch-free, Phase Correct Pulse Width
Modulator (PWM)

« Giatri chu ky PWM

« B phat tan sé chung

« BO dém sy kién ngoai

« 4 ngudn ngat doc 1ap (TOV1, OCF1A, OCF1B, and ICF1)

2.1.7.2. Mot sb dinh nghia
BOTTOM B6 dém dat t6i BOTTOM khi co gia tri 0x0000

MAX B¢ dém dat téi MAXimum khi khi dat gi4 tri OXFFFF (decimal
65535).

TOP Bo dém dat téi TOP khi nd bang vai gia tri Ion nhat caa chudi dém.
Gia tri nay co thé duoc gan boi cac gia tri c6 dinh : OxOOFF, OxO1FF, or
Ox03FF,hoac gia tri trong bo nhad caa cac thanh ghi OCR1A |ICR1.

2.1.8. SPI(SERIAL PERIPHERAL INTERFACE)
So d6 va dinh nghia

SPI 1a mot giao dién thuc hién viéc trao d6i dit liéu gitra cac thiét bi
tuong thich véi khung dix liéu 8bit va duoc truyén dong bo (cung xung nhip
ddnghd).

SPI cho phép truyén dit liéu néi tiép dong bo giira thiét bi ngoai vi va vi
diéu khién AVR hoac giita cac vi diéu khién AVR. SPI ciia AT90S8535 c6 céac
dic diém dic biét sau:

e Ché do song cong, truyén dir liéu ddng bo 3 day.
e (0 thé gitr vai tro Master hoac Slave.
e Bit MSB hoic LSB c6 thé duoc truyén trude tiiy vao ngudi 1ap trinh.
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e Bén toc do truyén cd thé lap trinh thdng qua hai bit

e Co ngit bao két thuc truyén

e Van hanh tir trang thai ngu (Pugc danh thurc tir trang thai ngu).
So dd cau trdc:

| 5 LTS
:
KTAL e
M 2 PES
MSE LSB s @
8 BIT SHIFT REGISTER T o
READ DATA BUFFER =
DIVIDER 2
+de1GHRAC1 28 E
=
[
[
i =
SP| CLOCK MASTER N LWL [N SCK
SELECT CLOCK s .
LOGIC M
— [=] o
2 pmEA
£l &
[id []
‘ g
=| 1| 9
MSETR
SPl CONTROL —E
| ol oL —
w| @ wl g @ -5 I = &
#EIIIIII 3;&,%82%5&1%
[ srisTATUS REGISTER | [ Pl CONTROL REGISTER |
- B,
i rd

SPIINTERRUFT |NTERMAL
REQUEST DATA BUS

Hinh 2.32: So @b ciu trac SPI

Pé diéu khién khdi giao tiép SPI thi chung ta c6 3 thanh ghi. D6 1a 1
thanh ghi diéu khién SPCR (SPI control Register), thanh ghi trang thai SPSR
(SPI status Register) va cudi cung la thanh ghi dir lisu SPDR (SPI Data
Register).

2.1.9. TWI - TWO WIRE INTERFACE

Two Wire Interface 1a mot soi day két ndi bus 2 chiéu ,ma né phu hop véi
IC va SMBuUs.

Mot thiét bi dugc két ndi dén mot bus phai hanh dong nhu 13 mot chi
hoic thir cip.Dau master thuc hién giai doan dau cho sy van chuyén dit lidu voi
dau salve trén bus,va hoi xem n6 c6 mudn van chuyé hay nhan dit liéu hay
khdng.Mot bus cd thé c6 nhiéu master,va mot bo xir 1i diéu phéi wu tién ,néu
hai hoac nhiéu master ¢6 gang van chuyén & cling mot thoi dém.
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Figure 68. TWI Bus Interconnection

Devica 1 Davice 2 | | Deviea 2 | ... Davica n |E‘Z| Rz

SDA

A
¥

Hinh 2.33: Két ndi bus

Module TWi bao gém bus ché do logic ma n6 cé thé thu thap thong tin dé
tim cac diéu kién nging va bat dau ,bus bi dung d6 va bus bi 16i .biéu nay co
thé duoc st dung dé xac dinh ché do bus (chay khong ,chu, ,ban hoic khong
biét) trong kiéu master .Bus ché do logic tiép tuc hoat dong trong tat ca cac ché
d6 nghi bao géom ché do nguon giam.

Thuat ngeTWI

The following definitions are frequently encountered in this section.

Tabde 64. TWI Terminology

Tarm Dascription

Mastar Tha davica that initiates and terminates a transmission. The Mastar also
generates the SCL clock.

Slave The davice addressad by a Mastar.,

Transmitter | The device placing data on the bus,

Recaiver The davice reading data from the bus.

Hinh 2.34: Thuat ngir TWI
2.1.10. B§ so sanh twong tw (ALALOG COMPARATOR)

Bo so sanh tuong tu cua AVR c6 dau vao 1a hai chan PB2 va PB3 (nhu
hinh v&). V&i chan PB2 duoc néi vao cuc duong cia b so sanh va PB3 dugc
ndi vao cuc Am cua bo so sanh.N6 tao ra hai mac logic néu V+>V- thi tin hiéu
rala 1 vanguoc lai 12 0.
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Hinh 2.35: So db khéi bo so sanh twong tur

Pé diéu khién va qua sét trang thai caa bd so sanh twong tu ta c6 mot
thanh ghi d6 1a thanh ghi ACSR.Trudc khi tim hiéu vé nguyén tic hoat dong
ctia no ta sé gigi thiéu vé thanh ghi nay.

Thanh ghi ACSR la mét thanh ghi 8 bit c6 dia chi trong cac thanh ghi 1/0 la
0x08 va c6 dia chi trong khéng gian b6 nhd SRAM la 0x28.Trong 8 bit thi c6 7
bit duoc dinh nghia va bit 6 khong dugc dinh nghia.N6 chi ¢6 thé doc va lubn
co gia tri logic la 0.

Bit 7-ACD:Analog comparator disable

Pay 1a bit diéu khién. Bit nay ttruc tiép diéu khién hoat dong cua AC(bo so sénh
tuong tu). Néu nhu bit ndy duoc set 18n 1 thi ngudn cung cap cho AC hoat dong
bi tat (turn off) va dong nghia véi viéc nd khéng hoat dong.Va néu no duoc xo6a
thi AC dugc cap ngudn va hoat dong binh thuong.Chl y :Ta c6 thé thay doi gia
tri logic cta bit nay luc nao ciing dugce dé ngung hoat dong cua ching hoac cho
ching hoat dong trd lai nhung khi thay ddi ghia tri logic cua né thi ngat (ngat
ctia AC)can bi cdm néu khong no sé sinh ra mot ngét (Cu thé 1a bit ACIE can bi
x0a).

Bit 5-ACO:Analog comparator output

Day 1a bit trang théi. Bit nay dugc ndi tric tiép voi dau ra cua bo so sanh tuong
tu.
Bit 4-ACl:Analog comparator interrupt flag

Pay 14 bit trang thai. Co bao ngat cua bo so sanh twong tw.Néu nhu co nay duoc
set va cac ngat duoc phép thi mot chuong trinh phuc vu ngét dugc goi va ching
duéc x6a bang phan cimg khi chuong trinh bao ngat dugc phuc vu. Cac truong
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hop 1am thay ddi trang thai cd ndy ngoai viéc thay doi bit ACD s& duoc ndi toi
trong céc bit o va 1.

Bit 3-ACIE:AC interrupt enable

Pay la bit diéu khién. Néu bit nay duoc set thi ngat nay duoc phép va nguoc lai.
Bit 2-ACIC:Analog comparator input Capture Enable

Pay 1a bit diéu khién. Khi bit nay duoc set 1én 1 thi dau ra ciia AC dugc ndi truc
tiép vao dau vao cua chic ning bat su kién cua Timer/counter 1.( Poc thém
timer/counterl).

Bit ACIS1 va ACISO :Ac interrupt mode select —Pay 1a hai bit diéu khién.

ACIS1 | ACISO | Ché d6 ngat

0 0 Theo mirc

0 1 Danh riéng(chua dung dén)
1 0 Sudn xudng

1 1 Suon Ién

Hinh 2.36 :Ché d6 ngat 2 bit ACIS1 va ACIS2

Chu y: Céc bit nay ciing c6 thé dugc thay d6i bat cir khi nao. Nhung khi
thay doi thi ngat ciia n6 phai bi cam.

Ta c6 thé sir dung lénh SBI hoic CBIU dé thay dbi trang théi céc bit trén
thanh ghi nay trir bit ACI. Bit nay sau khi duoc doc ciing s& bi x6a (néu né duoc
set).

Thiét 1ap port dau vao cho bo so sanh tuong tu:

Hai chan PB2 va PB3 nay can duoc thiét lap 1a dau vao bo dién tro treo.

Pé lap trinh cho AC ta bat dau cac budc sau:
Budc 1: Thiét 1ap cac chan dau vao cho AC.
Budc 2: Chon céc ché do cho AC vi nhu dung ngit ...
Buéc 3: Khai dong AC bang cach xéa bit ACD
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2.1. 11.USART ( Universal asynchronous receiver/transmitter )

2.1.11.1 bac diém o o
Bo truyén nhan noi tiép dong bo va bat dong bo la mot thiét truyéen

thong ndi tiép cd cac chire ning chinh nhu sau:

Hoat d¢ong song cong (cac thanh ghi truyén va nhan ndi tiép doc lap
véi nhau).

Hoat dong ddng bo hoic bat ddng bo

B0 tao tdc do baud c6 d6 chinh xéc cao

H& tro khung truyén ndi tiép vai 5, 6, 7, 8, hoac 9 bit dir liéu va 1
hoac 2 bit stop

Kiém tra chan lé

Phat hién tran du liéu

Phat hién 16i khung

Loc nhiéu, bao gom phaét hién bit start 15i va bo loc thong thap sé
Ngat khi két thac truyén, thanh ghi truyén hét dir liéu va két thuc
nhan

Ché d6 truyén théng da vi xt ly

Ché @6 truyén dong bo tdc @6 cao
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So dd khéi cia bo USART nhu sau:

1
e
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| ool I
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I |
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| Y [
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| I
rrreeeceeee e o o _
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Hinh 2.37: So d6 khbi bd USART

USART bao gom 3 phan chinh: bo tao xung clock, b truyén va bo nhan.
Céc thanh ghi diéu khién duoc sir dung chung gitta cac phan nay.

2.1.11.2. Tao xung clock ‘ ‘ ‘

B tao xung clock tao ra xung dong ho can ban cho bo truyén va bo
nhan. USART hd trg 4 ché do hoat dong xung clock: bat dong b, bat déng bo
tbc do cao, truyén dong bo master va truyén dong bo slave.
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So db khéi cua bo tao xung clock nhu sau:

[ UBRR |
L2
* fosc
T LBRR+1
Prascaling - 13 r - 2 =
Cown-Counter o
1 !
osc txclk
DDR_XCK
Y *
Sync - Edge e
xoki I‘P Ragistar - Datactar "o
2 UMSEL
ko 'y
T L -
CDR_XCK UCPOL
xclk

Hinh 2.38: Pon vi tao xung clock
.txclk: xung dong ho bo truyén
rxclk: xung dong hd bd nhan
xcki: tin hiéu vao tir chan XCK, sir dung cho hoat dong truyén ddng bo master

xcko: tin hiéu xung clock ngd ra toi chan XCK, sir dung cho hoat dong truyén
ddng bo slave

fosc: tan sé tir chan XTAL

2.1.11.3. Dinh dang khung truyf%n ‘
USART chap nhan tat ca 30 t6 hop cua cac dinh dang khung truyén sau

e 1 bit start
e 5,6,7,8,hoac9 bitdiliéu
e C6 hoac khong cd bit chan 1¢
e 1 hoac 2 bit stop
Mot khung truyén bat dau véi mot bit start, theo sau do6 1a bit co trong sd
thap nhat (LSB) cua dit liéu (c6 thé 1én toi 9 bit), két thic bang bit c6 trong s6
I6n nhat (MSB) va bit stop.
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Hinh 2.39: Binh dang khung truyén

St: bit start (muc thap)
(n): bit dir ligu (0 dén 8)
P: bit chan I¢

Sp: bit stop (muc cao)

IDLE: khéng c6 dix liéu truyén (mirc cao trong sudt thai gian idle)

2.1.12. HE THONG XUNG CLOCK

Pé cau hinh cho chip hoat dong theo ché d6 xung clock nao, nguoi ta
diing c4c bit cau chi ( fuse bit) CKSEL 3, CKSEL2, CKSEL 1.

Ngoai ra khi vi diéu khién dugc danh thirc tir cac ché d6 nghi sang ché do hoat
doéng binh thuong, b tao dao dong can c6 mot khoang thoi gian dé 6n dinh,
khoang thoi gian nay goi la thoi gian khai dong ( start-up time ). CPU chi thuc
hién lénh khi hét khoang thoi gian khoi dong nay.

Khi ta reset CPU ciing can mot khoang thoi gian tri hoan (delay time ) dé nguén
nudi dat mac on dinh trudc khi thyc bat dau thuc thi lénh. Ngudi ta ding cac bit
cau chi CKSEL 0, SUT1, SUTO dé thiét Iap thoi gian khoi dong va thoi gian tri
hodn. Khoang thoi gian khoi dong va thoi gian tri hodn dugce do duoc do bang
moét déng hd riéng, d6 1a bo dao dong Watchdog. Tan sb cua bo dao dong
Watchdog phu thudc vao dién thé ngudn nudi va nhiét d6 méi truong. O Vee =
5V va nhiét d6 250C thi tan s caa bo dao dong Watchdog 1a 1 MHz.
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Lién quan dén viéc thiét 1ap cua hé théng xung clock nguoi ta con dung toi bit
cau chi CKOPT ma vai trd cia né kha linh hoat tuy theo viéc thiét 1ap xung
clock cho hé théng nhu thé ndo. Hinh 18 cho thiy ATmegal28 c6 t6i 7 bo tao
xung clock ¢ thé duoc lua chon.

Duéi ddy 1a mo ta cu thé cho timg trudong hop cau hinh xung clock caa hé thong.

Aszynchronous Genaral 170 Flash and
Timer'Counter Modules ADC CPU Core RAM EEPROM
A A F'y 'y 'y & A A

clk, -
cli,, AVA Clock clkgy
Contral LUnit
l:""‘;.!\.'E.'\" Elk FLAZSH
'y F 3
Rasat Logic Watchdog Timer
e T S
Source Clock Watchdog Clock
Clock Watchdog
Multiplexear Oscillator
A A & A A

Timer Courtear Extamal RC Cryatal Lovw-Fraquency Calibrated RC
Osgcillator Oscillator External Clock Oecillator Crystal Oscillator Oecillator

Hinh 2.40: Heé thdng xung clock

2.1.13. BQ BIEN POI A/D( ANALOG/DIGITAL)

Vi diéu khiénAtmega8 c¢6 mot bo bién doi ADC tich hop trong chip voi
cac dic diém:

e D¢ phan giai 10 bit
e Sai sd tuyén tinh: 0.5LSB
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b6 chinh xac +/-2LSB

Thoi gian chuyén d6i:65-260ps

6 Kénh dau vao cé thé dugc lua chon

C6 hai ché do chuyén ddi free running va single conversion
C6 ngudn bao ngat khi hoan thanh chuyén doi

Loai bo nhiéu trong ché do ngu

AT COMVERSION
COMPLETE 153
- -
A
473
,  S37TDATA BUS >
- L
; i i
3 B
AOC MULT FLE ] ADCCTSL & STATUS AOC DATA REGETE
BELECT (ACAILN) EETETEs Ancaia) e
I EEEE =l vy A
7 Yz I = T
TmEEEs =3
s==cT =

ot li- —
L MELE EN SNTIALSELEC TIOR
A::El:‘[ E; » ';:_ "'_J_'_ =t
Ao |,
o3 |. BAm
r
A::i':‘[ \::L:“: I/\l_
A::'D
A::-:-D |
7 MES
el
MJE
..--"'"-Fr

Hinh 2.41: So d6 bo bién d6i A/D

Tam dau vao cua ADC la tdm chan cua PORTA va chung dugc chon
thong qua mot MUX.
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Pé diéu khién hoat dong vao ra dir liéu caa ADC va CPU ching ta c6 3
thanh ghi: ADMUX Ia thanh ghi diéu khién lya chon kénh dau vao cho ADC,
ADCSRA 1a thanh ghi diéu khién va thanh ghi trang thai caa ADC, ADCH va
ADCL la 2 thanh ghi dix ligu.

Nguyén tic hoat dong va lap trinh diéu khién ,

ADC c6 nhiém vu chuyén doi tin hiéu dién ap twong tu thanh tin hiéu so6
c6 d6 phan giai 10 bit. Vi gia tri nho nhat caa dién 4p dat & chan AGND va gié
tri cuc dai cta dién 4p tuwong tu dugc mic vao chan AREF. Tam kénh tuong tu
dau vao duogc chon lya thong qua ADMUX va ADMUX nay duoc diéu khién boi
thanh ghi ADMUX.

ADC nay c6 thé hoat dong dugc ¢ hai ché do. D6 1a chuyén doi don: chi
chuyén d6i mét 1an khi c6 Iénh chuyén d6i va ché do tu chuyén ddi (Free
running mode) ddy 1a ché d6 ma ADC tu dong chuyén doi khi duoc hoat dong va
cong viéc chuyén doi co tinh tuan hoan (chi can khoi dong mot lan).

ADC dugc phép hoat dong nho thiét 1ap bit ADEN. Qua trinh chuyén doi
dugc bat dau bang viéc ghi vao bit ADSC mic logic 1 va trong sudt qua trinh
chuyén doi bit nay luon dugc gitt & mac cao. Khi qué trinh chuyén doi hoan
thanh thi bit nay duoc x6a bang phan cang va co AIDF dugc bat 1én.

Dir liéu sau khi chuyén d6i dugc dua ra thanh ghi dit lisu ADCL va
ADCH, nhung chu ¥ khi doc dit liéu tir hai thanh ghi nay thi doc ADCL trudc roi
ma&i doc ADCH. Néu doc ADCH truéc thi dit liéu cap nhat c6 thé ghi de 1én
ADCL (Vi diéu khién nghi rang di doc xong dir liéu).

Pé diéu khién vao ra dit liéu véi ADC, cac budc thuc hién nhu sau:
Budc 1: Dinh nghia cac cdng vao cho tin hiéu tuong tu
Xoa bit tuong (g V41 chan do trong thanh ghi DDRA. Sau d6 loai bo dién tro
treo bang cach xoa bit twong tng & thanh ghi PORTA.
Budc 2: Chon kénh twong tu vao (chon chéan vao cho ADC) thdng qua
thanh ghi ADMUX (c6 thé thay d6i trong qué trinh hoat dong).
Budc 3: Thiét 1ap cac thong sé cho ADC
Téc do chuyén doi thong qua xung nhip chuyén doi.
Ché d6 chuyén d6i : don hoac tu dong.
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Str dung ngat hoac khong.

Buéc 4: Bat dau chuyén d6i va doc dir liéu.
2.2. CAC LINH KIEN KHAC

2.2.1. Motor mét chiéu

Str dung 3 motor 12V DC 1am ddng co truyén dong chinh cho bang

®DC 12V g
MM16S2L S

Hinh 2.42:; Motor mot chiéu 12V
Cac thong sé cua motor:
Dién ap cap nguén: 12V DC, 2A
Cong suat: 25W
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Téc do tdi da 200vong/phut

2.2.2. Bién ap cap nguon

Dé cap ngudn cho mach dong luc va mach diéu khién trong md hinh

em st dung 1 bién ap ha ap.

Hinh 2.43: Bién 4p cip ngudn
Céc thdng s caa bién ap:
e Ngudn cip vao bién ap: 220 VAC
° Nguén raeV, 9V, 12V, 15V, 18V, 24 VAC
e Dong dinh muc: 5A

2.2.3.LCD

Hién thi két qua do duoc, giao dién cai dit than thién voi ngudi st dung.
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Hinh 2.44: LCD hién thi
Théng s6 LCD C1602A:

COB 16 x 2 dong, STN, dén nén White LED, Wide temp., IC:
SPLC780D

Kich thudc :80.0W x 36.0H x 13.5T mm

Viewing area:64.5W x 14.5H mm
2.2.4. Mosfet

La van dong luc dung dé diéu khién dong mé cap ngudn cho day mayso

Hinh 2.45: Mosfet IRFZ44N

CAU TAO

Hinh 2.46: CAu tao mosfet IRFZ44N

Théng s6 cua Mosfet
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L] VDSS =55V
L RDS(On) = 17.51’1’19
o Ip=49A

Chuwong 3.
THIET KE VA THI CONG HE THONG SAY KHO
3.1 SO PO NGUYEN LY

= {5 2 o ™
LM35

Hinh 3.1: So d6 nguyén ly
3.2. THIET KE MACH PIEN
3.2.1. Mach nguén 12V DC

Chtrc ning bd ngudn

B6 ngudn nham cung cip dién &p mot chidu +12V cho mach dién. Bé tao duoc
ngudn theo yéu cau ta st dung IC 6n ap 7805 dé tao ra dién &p 6n dinh 12VDC.

12v D2 U2 VCC VCC

GND
o
g
|+ I
"
3

| Diode r oul 100uF —=—=C3
17 =2 OnF
\ ~
GND \

Hinh 3.2: Mach tao nguén 12 VDC
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Giai thich nguyén ly hoat dong
Dung bién 4p 5A dé chuyén tir ngudn 220 VDC sang ngudn 18 VAC

Nguon 18 VAC nay s& cho qua cau diode dé nian dong xoay chiéu thanh 1 chiéu.
Co6 dién ap khoang 24 VDC

Diode D1 14 led dé b&o c6 ngudn cap cho mach

Cac tu trong mach cé tac dung loc nhiéu ngudn dau vao ciing nhu loc nhiéu

ngudn dau ra. Lam cho ngudn tuong dbi 6n dinh, khdng bi anh hudng nhidu boi
tai (tai nho).

IC 7805 c6 tac dung 6n dinh dién ap dau ra la 12VDC.
3.2.2. Khéi mach diéu khién ATmega8
So do nguyén ly

VCCVCCVCC

RST By N
s A =l = $R2 LR3 SRERS
Ul S10kS10kT IR Ok
[ —
= ResetPC6 3 3 3
MOSE 1y 2 ]¢ RS I PDORXD) > Z % LN . I
P 3 4 ——=— PDI(TXD) b o —= 2
B 156 EN ¢ | pp2(INTO)  (ADCS/SCL)PCS |23 13
S5 7.8 5| PD3(NI1)_ (ADC4SDA)PC4 |—5= = 4
aBs 910 PD4(TO/XCK) (ADC3)PC3 |52 l 5
2 = 9 . (ADCRRC2 733 = .
5 X1all/TOSC1/PB6 (:ggézggé s E
12MHz CY! : g
Tl | = s
X1al2/TOSC2/PB7 SR T
5 - > 18 MIS Y
g;:l PD5(T1) (MISO)PB4 |——r 2= \:'38 £
57T5] PDS(AING)  (MQSIOC2)PB3 ——pwe o L[,
5] PD7(AINI) (SSOCIB)PB2 [—z—pv—s 2
PBO(ICP1) _ ,_ (OCIAPBI f———- —i3
%= = = .}
2 GND
o ™~
GNDGND

Hinh 3.3: Mach diéu khién cho ATmega8

61



Giai thich nguyén ly hoat dong:

Str dung cac Céng két ndi J2, J3, J4. Trong do6 J2 dé nap chuong
trinh diéu khién cho ATmega8, J3 thiét 1ap céc ché do do ngudi st
dung van hanh.

Chan PB1, PB2 tao tin hi¢u diéu khién Mosfet

Cac chan PDO, PD1, PD2, PD4, PD5, PD6, PD7 tao tin hiéu dua ra
LCD

Chan PCO nhan tin hiéu phan hoi tir cam bién nhiét

Cac chan GND ndi mass

3.2.3. Khéi mach diéu khién LCD

L w|Z|z bod Bl Bd g
x|x|= (=] fa] =] [
R6 =
0K SR7 —
< $I100R GND
VCC
vCC

Hinh 3.4: mach diéu khién LCD

La mach tich hop san ¢6 cac chan RS, RW, EN, D4, D5, D6, D7 nhan tin hiéu
diéu khién tir ATmegas8.
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3.2.4. Khdi mach diéu khién Mosfet

T
-

pwy RIS K Q6
2.2 np

o
Z
o

Hinh 3.5; Khdi mach diéu khién Mosfet
Mot s6 hinh anh vé mé hinh

a. Hop gia nhiét
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b. Mach diéu khién
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3.3 LUU PO THUAT TOAN PIEU KHIEN
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Hinh 3.7: Luu d6 thuat toan chuong trinh diéu khién




3.4. CHUONG TRINH PIEU KHIEN

#include <mega8.h>

#include <delay.h>

unsigned char Data_LM35=0, ev_1=0, ev_2=0, value_tep=0, t=0;

I/ Alphanumeric LCD functions

#include <alcd.h>

// Timer O overflow interrupt service routine
interrupt [TIMO_OVF] void timer0_ovf _isr(void)
{

// Reinitialize Timer 0 value

TCNTO0=0x08;

// Place your code here

t++;
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If(t==70 && run==1)//Neu dat 20ms va dc nap toc do

{
t=0;
Data_LM35=((adc_data[0]-558.558)/2.048)://5v
fb=Data_LM35;// Sao chep
ev_1=value_tep-fb;// Sai lech hien tai
PWM=PWM+0.9*ev_1+0.001*(ev_1+ev_2);// Tinh toan PWM
ev_2=ev_1;// Sai lech 2
Display=1;

by

else if(t==70 && run==0)

{

t=0;

#define FIRST_ADC_INPUT 0

#define LAST_ADC_INPUT 0
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unsigned int adc_data[LAST_ADC_INPUT-FIRST_ADC_INPUT+1];

#define ADC_VREF_TYPE 0x00

/[ ADC interrupt service routine

// with auto input scanning

interrupt [ADC_INT] void adc_isr(void)

{

static unsigned char input_index=0;

// Read the AD conversion result

adc_data[input_index]=ADCW,;

/Il Select next ADC input

if (++input_index > (LAST_ADC_INPUT-FIRST_ADC_INPUT))
input_index=0;

ADMUX=(FIRST_ADC_INPUT | (ADC_VREF_TYPE & 0xff))+input_index;

// Delay needed for the stabilization of the ADC input voltage

delay us(10);

/I Start the AD conversion

ADCSRA|=0x40;

}
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// Declare your global variables here

void lcd_put_int(int num)//Xuat 1 so nguyen ra LCD
{
int temp;
unsigned char i = 0, c[5];
temp = num;
if (temp !'=0) {
if (temp <0){
Icd_putchar(*-);
temp = - temp;
by
while(temp){
c[i++] = temp%10;
temp /= 10;
by

while(i) lcd_putchar(c[--i] + '0");
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else lcd_putchar('0");

void main(void)

{

// Declare your local variables here

/I Input/Output Ports initialization
/[ Port B initialization

/I Func7=In Func6=In Funcb5=In Func4=In Func3=In Func2=0Out Funcl=0Out

FuncO=In
/] State7=T State6=T State5=T State4=T State3=T State2=0 State1=0 StateO=T
PORTB=0x00;

DDRB=0x06;

/l Port C initialization

/I Func6=In Func5=In Func4=In Func3=In Func2=In Funcl=In FuncO=In
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/] State6=T State5=T State4=T State3=T State2=T State1=T StateO=T
PORTC=0x00;

DDRC=0x00;

/] Port D initialization

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

FuncO=In
/] State7=T State6=T State5=T State4=T State3=T State2=T State1=T StateO=T
PORTD=0x00;

DDRD=0x00;

I/ Timer/Counter 0 initialization
/I Clock source: System Clock
I/ Clock value: 11.719 kHz
TCCRO0=0x05;

TCNTO0=0x08;

/Il Timer/Counter 1 initialization

/I Clock source: System Clock
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I/ Clock value: 46.875 kHz

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

// OC1B output: Non-Inv.

I/ Noise Canceler: Off

/I Input Capture on Falling Edge

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

// Compare A Match Interrupt: Off
// Compare B Match Interrupt: Off
TCCR1A=0xA1;

TCCR1B=0x04;

TCNT1H=0x00;

TCNT1L=0x00;

ICR1H=0x00;

ICR1L=0x00;

OCR1AH=0x00;

OCR1AL=0x00;

OCR1BH=0x00:
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OCR1BL=0x00;

Il Timer/Counter 2 initialization
/I Clock source: System Clock
/I Clock value: Timer2 Stopped
// Mode: Normal top=0xFF

// OC2 output: Disconnected
ASSR=0x00;

TCCR2=0x00;

TCNT2=0x00;

OCR2=0x00;

/[ External Interrupt(s) initialization
/I INTO: Off
/I INT1: Off

MCUCR=0x00;

Il Timer(s)/Counter(s) Interrupt(s) initialization

TIMSK=0x01;
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/I USART initialization
/I USART disabled

UCSRB=0x00;

/I Analog Comparator initialization

/I Analog Comparator: Off

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

SFIOR=0x00:;

/I ADC initialization

// ADC Clock frequency: 187.500 kHz

// ADC Voltage Reference: AREF pin
ADMUX=FIRST_ADC _INPUT | (ADC_VREF_TYPE & 0xff);

ADCSRA=0xCE;

/I SPI initialization

/I SPI disabled
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SPCR=0x00;

/I TWI initialization
/I TWI disabled

TWCR=0x00;

/I Alphanumeric LCD initialization
// Connections are specified in the
I/ Project|Configure|C Compiler|Libraries|Alphanumeric LCD menu:
/I RS - PORTD Bit 0

// RD - PORTD Bit 1

/ EN - PORTD Bit 2

/[ D4 - PORTD Bit 4

// D5 - PORTD Bit 5

// D6 - PORTD Bit 6

// D7 - PORTD Bit 7

/I Characters/line: 16

lcd_init(16);

75



// Global enable interrupts

#asm("'sel")

while (1)
{
// Place your code here
if(Display==1)
{
Display=0;
Icd_clear();// Xoa LCD
Icd_putsf("NHIET DO: ");

Icd_put_int(Data_LM35);
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KET LUAN

Sau ba thang lam tét nghiép, duoc su giup d& tan tinh cua GS. TSKH
Than Ngoc Hoan cing véi su nd luc cua ban than em d3 hoan thanh d6 &n tét
nghiép véi dé tai:

“ Trang bi dién may san xuit thirc in chin nudi, di su thiét ké hé thong say
kho”

Trong qué trinh 1am dd &n, vé co ban em d3 hé thong duoc kién thic, tim
hiéu dugc mot s6 tng dung cua Vi diéu khién ATmega8 (ho Vi diéu khién twong
d6i manh va dugc ung dung nhiéu), hé théng gia nhiét. ..

Do thoi gian 1am d6 &n va kién thizc ban than con han ché vi vay ban do an
con nhiéu thiéu s6t, mai chi dung lai & mic d6 tong quat va thiét ké tong quat
mach phan ctmg. Dé dé tai dugc hoan thién hon, mot lan nita em mong nhan
duoc sy dong gop ¥ kién, chi bao caa céc thay cd va cac ban. Ciing nhu ¢6 kién
thirc nhét dinh sau khi ra trudng.

Em xin chan thanh cam on !
Hai Phong,ngay...... ,thang .....nam......

Sinh vién thyc hién

Bui Tién Tung
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