LOI MO DAU

Ngay nay cing v&i su cong nghiép hoa hién dai hoa dit nudc, nhiéu

nganh cong nghiép phuc vu qué trinh cong nghiép phat trién ctia dat nude.
Nhu khai thac khoang san van chuyén vat liéu trong cac bén cang trong cac nha
may. Bing tai ding dé van chuyén cac vat liéu roi, nhd nhimg wu diém 13 c6
kha ning van chuyén hang hoa di xa, 1am viéc ém, ning suit cao va tiéu hao
ning luong khong 16n 1am. Chinh nhd nhitng vu diém d6 ma bang tai dugc tng
dung rong rii trong nhiéu cac linh vuc san xuat nhu khai thac ham mo, ché bién
thuc pham, van chuyén hang héa, tmg dung trong cac bén cang...

Nhan thdy tdm quan trong cia bing tai trong cac nganh cong nghiép va
day 1a mot hé théng can c6 su cai tién va thiét ké moi, nhat 1a trong linh vuc
trang bi dién va truyén dong dién dong gop vai trd ning cao ning suat va chat
luong san pham. Vi vy cac hé théng truyén dong dién ludn ludén duge quan tim
nghién ctru dé ning cao nang cao ning suat chat luong dé dap ung yéu cau hién
dai héa cao. Dé tai ctia cia em chu yéu la d1 sau nghién cuu vé trang bi dién tu
dong hoa diéu khién hé théng bang tai.

Pé tai ciia em dwoc trinh bay gom 3 chwong :

Chuwong 1: Tong quan vé cong nghé bang tai.

Chuwong 2: Cac phan tir sir dung trong thiét ké bang tai phan loai san pham
Chuwong 3: Thiét ké va thi cong hé thong bang tai.

Trong qua trinh nhan dé tai voi su nd lyc cua ban than va su gitp do tan
tinh ctia Th.S Nguyén Trong Thing, em d3 hoan tit xong cudn d6 an nay. Tuy
nhién do thoi gian c¢6 han va kinh nghiém ban than nén ban dd 4n nay khong
tranh duoc nhimg sai sot, em rat mong dugc su dong gop v kién chi bao cua cac
thay c6 va cac ban.

Cubi ciing em xin chan thanh cam on cac thy c6 gido trong khoa Pién
cua truong Pai Hoc Dan Lap Hai Phong da tao diéu kién va giap do tan tinh dé
em hoan thanh cubn db an nay. Pac biét em xin chan thanh cam on K.S Ngo
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Quang Vi giang vién hudng dan chinh di tan tinh huéng dan chi bao em trong

sudt qua trinh hoc tai truong cling nhu trong thoi gian lam dd an vira qua.

Em xin chan thanh cam on !

Sinh vién thuc hién

bang Vi Hi¢p



CHUONG 1:
TONG QUAN VE CONG NGHE BANG TAI

1.1. GIOI THIEU CHUNG VE CONG NGHE BANG TAI
Bing tai ( hay con goi 1a bang truyén ) 1a thiét bj van chuyén lién tuc, c6

khoang cach van chuyén 16n. Pugc st dung rong rii ¢ cic cong truong xiy
dung, xi nghiép san xuét vat liéu xay dung va vat li¢u ché tao...Bao gém bang
tai PVC, bang tai cao xu, bang tai xich inox, bang tai xich nhyua, bang tai con lan
tur do, bang tai con lan c6 truyén dong, bang tai ding, bang tai nghiéng, bang tai
ttr, Gau tai, Vit tai . Cac loai bang tai nay dugc str dung dé van chuyén vat liéu
roi, vun nhu cat soi, da, xi mang, san pham trong cic nghanh cong nghiép che,
ca phé, hoa chat, day da, thuc pham ...va hang don chiéc nhu hang bao, hang
hop, hom, buu kién ...
1.2. CAC LOAI BANG TAI PA VA PANG PUQC UNG DUNG HIEN
NAY
1.2.1. Khai quét chung

Ngay nay cung v6i su phat trién khong ngimg cta khoa hoc k¥ thuat, nhiéu
nganh san xuat Cong nghiép va cac nganh khac nhu: Nong nghiép, du lich ciing
phat trién theo.
Pé nang cao ning suat, tiét kiém stc nguoi cling nhu giam thiéu 6 nhiém moi
truong, do chinh xac va an toan ...Thi céc thiét bi van tai lién tuc dugc ung
dung rdng rii trong cac nganh san xudt nhu xi mang, van chuyén than, xi than
trong cic nha may nhiét dién, van chuyén hang hda trong cic bén cang, van
chuyén hang hoa sau trong cac hAm mo, van chuyén nguyén liéu trong cac nha
may cong nghé vi sinh, van chuyén hanh khach & nhimg noi du lich, trong céc

siéu thi, van chuyén hanh 1y cua khéch tai cic sén bay...



Nhu vay céc thiét bi van tai lién tuc c6 mot phan déng gop rat quan trong trong
rat nhiéu cac linh vuc san xuat ciia nén kinh té, xd hoi néi chung va cong nghiép
noi riéng.

1.2.2. Giéi thi¢u mdt s6 loai bing tai hién cé trén thi truong Viét Nam
1.2.2.1. Bang tai Polyester Cotton (CC)

Bong vai soi doc va cAu tric véi soi ngang dugc lam béng so1 dét bong,
d6 gidn dai thdp, va 6 bam dinh tét. Bién dang nho trong diéu kién nhiét do
cao, voi khoang cach ngén hon, noi ma viéc van chuyén khoi luong nho hon .
Bin tai CC duoc chia thanh loai thuong, loai nhiét, danh lira, loai chdng chay,
loai axit, loai dau.

Dic diém ky thuat:

V&i mot loai vat lidu cbt 16i: polyester-bong vai pha loai TC-70, CC-56-loai
bong vai

Bang thong: 100mm-1600mm

1-10 16p cua cac 1op vai

Nhuya bao gdm: Mt trén :1.5-9mm, Mt dudi: Omm-4.5mm

1.2.2.2. Bang tai EP

Hinh 1.1: Bang tai EP
Tinh nang :

e Tinh linh hoat cao, co tinh tbt va chiu va dap



e Hé s6 dan dai thap tot hon so véi 16i nylon va vai bang tai khac, duoc
ap dung cho duong van chuyén vat liéu dai
e Kha ning chiu nuéc va mdi truong am uét, két dinh bang tt trong
moi trudng nhiét do thap dé kéo dai tudi tho cta bang.
e Kha ning chiu nhiét va kha nang an mon tét
e Ciu tao mong véi trong lwong nhe do vai polyester, do bén khoang
2,5-9 1an cuia bong, vai bong 13i bang tai
1.2.2.3. Bang tai chiu nhiét
Véi lop bb béng bong vai chiu nhiét va kha nang chiu hiét d6 cao cua 16p
cao su, chung dugc ding cho nghanh than cdc, xi ming, duc, xi néng. ..
San phém dugc ché tao theo tiéu chan HG2297-92

Bang tai chiu nhiét duoc chia thanh 4 loai:

—. (g™
A

Hinh 1.2: Bang tai chiu nhiét

e Co thé chiju dugc nhiét do thu nghiém khong phai 13 hon 100 ‘C, trong
ngan han nhiét 46 hoat dong cao nhat 1a 150 °C, tén ma 1a T1.

e Co thé chiju dugc nhiét do thu nghiém khong phai 1a hon 125 °C, trong
ngan han nhiét d6 hoat dong cao nhat 1a 170 °C, tén ma 1a T2.

e Co thé chju duoc nhiét do thu nghiém 1a khong qua 150 °C, trong ngén

han nhiét 46 hoat dong cao nhat 1a 200 °C, tén ma la T3.
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e Co thé chiju dugc nhiét do thu nghiém khong phai 1a hon 175 °C, trong
ngan han nhiét 46 hoat dong cao nhit 1a 230 °C, tén ma la T4.
1.2.2.4. Bing tai chiu Axit va Kiém

Hinh1.3: Bang tai chiu axit va kiém
Pic tinh san pham: st dung bong vai, vai nylon hodc vai polyester véi
mot 16i duoc thuc hién véi hiéu suat dan hoi tét vao khe, viéc str dung kéo dai
nho. Xuat xtr cia axit va kiém ché bién vat liéu st dung nhya che, khang hoa
chét tot va tinh chat vat 1y tot.
Ung dung: Ung dung hoa chat, nha may phan bon, nha may giy, doanh nghiép

dugc van chuyén vat liéu c6 tinh axit hodc ki€ém an mon.

Du an Cac don vi Céc chi sb

Lép phu thuc | Do bén kéo MPa >10

hién Do gian dai dut % >300
Mai mon cm 3/1.61km <1,0
Acid 30% H >0,7
2S04  24h ¢
nhiét d§ phong

Do bam dinh Cover voi lop vai | N/mm >2.7
Lop vai N/mm >2.7




1.2.2.5. Bing tai bo NN

Hinh:1.4: Bang tai bd
Nylon day bang tai co thé c6 mot strc manh, mong cao, chéng chiu tac
dong, hiéu ning tot, sitc manh bam dinh 16p, tuyét voi flex va tudi tho 1au dai,
thich hop cho duong dai, diéu kién tai cao, tbc do cao, cung cép cac vat liéu.

1.2.2.6. Bang tii long mang

Hinh 1.5: Bang tai long mang
San pham (thong thuong loai bang tai nghiéng véi tuong gon song)
Tuong nghiéng luon séng véi cac bang tan co so, xwong sudn, co hoanh 3 phan.
Do buc tuong dé ngan chan cac vat liéu tu truot tac dung phan tan. Pdi véi cac
khoang tréng, vao mot tap tin thiét ké canh lugn séng; 14 co hoanh vai tro cia

tai liu ho trg, dé dat dugc mdt goc do truyén dan 16n, viéc sir dung cac loai-T
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TC loai. Tap canh co hoanh va cac phuong phdp tri bénh thtr hai dugc st dung
voi cac két ndi co sd-ban nhac, mot sttc manh lién két cao
Cac tinh nang (tong hop loai bang tai nghiéng véi tudong gon séng):

v’ Viéc tang goc do truyén (30 dén 90 do)

v Kich thude nho, it diu tu

v Théng qua, va tang cudng mirc do cao cao hon

v' Nghiéng tir ngang (hay doc) dé chuyén tiép sudn sé

v’ Thich hop cho viéc van chuyén dé dang phan tan bot, dang hat, khdi nho,
dan va vat liéu giéng nhu chét 16ng

v’ Tiéu thu ning luong thap, két ciu don gian, bang dinh, do bén cao, tudi
tho lau dai.

Phan Loai:

Theo bao gém tai san dugc chia thanh loai thuong, loai nhiét, danh Iira, loai
lanh, loai axit, loai dau.
Céc dic diém k thuat:
v Vi vat liéu cdt 18i: CC-56, NN100, NN150, NN200, NN300, NN400
v" Bang thong: 100mm-2200mm
v’ 2-10 16p vai
v' Nhya bao gém: Mit :1.5-8mm), khong phai déi mat: 0Omm-4.5mm

1.2.2.7. Bang tii xwong ca

Hinh 1.6: Bang tai xuong ca
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Bing tai hinh xuwong cé vanh dai, bang tai con s6 tdm mo hinh vanh dai,
bang tai xwong ca mo hinh, bang tai kiéu hinh chit U dai, bang tai kiéu hinh tru
dai, 16 bang tai mau, vv, hodc dua vao ngudi st dung yéu cr:iu). Waterstop, PVC
bing toan bd cac chat chdng chay; va co thé cung cap mot loat cac tinh chat dic
bi¢t (bang tai, kha nang khang chdy ngon Itra, bang tai chiu nhiét dai, acid bang
tai, bang tai kiém, bang tai lanh, nhiét do cao bang tai.

1.2.2.8. Bang tai nghiéng

Hinh 1.7: Bang tai nghiéng

Cac tinh niing: Viy dé ning cao bang tai (bing tai voi tuong ton) dé
dang dé thiét ké thanh mot hé théng giao thong hoan chinh, dé tranh viéc nang
cap lién tuc van chuyén va phtc tap cua hé théng, hé thong nay duoc dic trung
boi: cai dat toe do, gbc tai 1on, bao gém kich thude nho, it dau tu vao cac cong
trinh dan dung, tinh linh hoat b tri, sb luong nhé duy tri va ti€u thu nang luong
thap.

Co ciu san pham: vay ting cudng cac bang truyén (bang tai véi tuong
gon song), chi yéu 1a trong ba thanh phan sau:
Cao mac baseband cuong dd cao, vdi d§ cing 16n hon va linh hoat phuong
thang dimg.

Do bén cao tuong song cao su luu hoa nhiét.

D061 tuong xudng d€ ngdn chan cac phan ving nam ngang.



Céc buc tuong phia dudi va phan vung va baseband thanh mét trong chira
nhiét, chiéu cao cua burc tudng va cac phan ving 1én dén 40-630mm, gin vao
tuong dé ting cudng stc manh tuong xé vai, véi blrc tudng song déo va linh
hoat , dé dam bao mét bang tdi min qua cac banh xe va banh xe phia dudi.

Truyén tai cong suat: C6 san véi buc tudng song doc theo do nghiéng,
nam ngang va théng ding cua vat liéu van chuyén $6 lugng 16n cac hinh thirc
khac nhau, tir than d4, quang, cat cho phan bon va hat. Han ché kich thudc hat,
hat kich thudc tir nhé dén 400mm kich thuée 16n, thong tir mét khdi 1 / gid dén
6.000 mét khéi / gio.

Thong sb k¥ thuat: 400mm - 2000mm

Céc tinh ning: bao gdm str dung nhwa chiu du cao su nitrile tot, gia cd
cac vat lieu co thé duoc lua chon theo nhu cau khac nhau cua vét liéu khac
nhau.
1.2.2.9. Biing tai chdng chay

Toan bo chéng chiay cham bat lira bang tai cho cac moé than:

Cac tinh ning: v4i co thé ma khong can tach 16p, kéo dai nho, chiu tac
dong va kha ning chéng rach. cac ciu trac khac nhau c6 thé dugc phan chia
theo loai PVC, loai PVG (nhya bé mat) (dua trén sy gia ting PVC véi bé mat
cao su) voi cac chat chéng chay toan bg, cac tiéu chudn MT/914-2002 chip
hanh.

PVC Ia thich hop cho 16-d6 goc cua cac diéu kién kho, viéc xtr ly vat liéu

sau day.




Hinh 1.8: Bing tai chdng chay

PVG phu hop véi goc do am cua 20 d6 duéi day viéc xur 1y vat liéu nudc.
Model N / mm D8 bén kéo:

An toan thuc hién:

Cac bang tai di qua kiém nghiém ngon lira va thir nghiém tinh, kiém tra,
va dugc chirng nhan cia dAu hiéu an toan than va cong nhan cua khach hang
Tinh chét co hoc tuyét voi, c6 thé cung cap cho ngudi st dung dich vu doi sdng
kinh te dai nhat va cai dat.

Téi da cudc séng: voi doi song cua co thé boi cac yéu to sau ddy, tir cac
so1 doc va sgi ngang va bong dét dugc phu mdt 161 day dadc, cong thure dac biét
chit lieu PVC Baptist trén 161 va che véi keo cao su dat duge strc manh bam
dinh cao gifra, diac bi¢t xay dung nhua che phu, dé co thé khang dai tac dong,
nude mat sire dé khang, chdng mai mon.

San phém nay co cac chét chéng chay toan bo ban nhac mac, chéng thdm
nudc chéng tinh dién chéng chay, ltra, do bén cao, an ninh, hiéu nang va chi phi
so voi bang tai khac chit chéng chay thap hon, ré hon...vv. Né 1a twong d6i phd
bién trong va ngoai nudc , mdt trong nhiing giébng phod bién cua bang chuyén
ngon ltra cham, dac bi¢t thich hop cho cac mo than dudi long dat doc va nhirng
noi khac khong phai la giao hang.

Co ciu san phém: San phém nay st dung bd xuong nhu mdét toan bo vaoi
mét loai vat liéu cbt 16i da ngam tam, trang treo tuyét voi chéng tinh dién, tai
san, kha nang khang chay ngon lira ciia PVC va cac vat liéu khac 1am bang nhua
Sau.

1.3. CAC LINH VUC SAN XUAT UNG DUNG THIET BI VAN TAI LIEN
TUC
1.3.1. Hé thong bing tai trong cic diy chuyén sin xuit ciia nha may: Gily,

thuoc, Nnwéc udng co ga.
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Trong toan bo day chuyén san xuat cia nha may thi day chuyén bang tai
1a hé thdng quan trong bac nhét trong quy trinh san xut ciia nha may .Bing tai
dong vai tro trung gian 1a lién két chit ché giva ngud lao dong truc tiép san xuat
voi cac hé théng may moc ty dong khac .Pic trung cia tuyén bang tai 1a khoi
lwong cong viée doi hoi 1a rat 16n va lién tuc khong co thiét bi nao thay thé duoc
tmg dung cu tuyén bang tairtrong s6 dd cong nghé ctia nha may san xuit
gidy:gidy tir noi cong nhan ché bién tho chua thanh pham duoc dua 1én hé théng
bang tai roi qua hé théng 1o dién tré gia nhiét duogc dit trén mot phan bang dé
sdy kho keo dan & 100GC 10 dién tro trén ddy chuyén san xuat phai dam bao sau
khi gidy chuyén qua 10 phai duoc kho keo dan ,dé dam bao dugc yéu cau do thi
phai diéu chinh hodc tdc d6 cua biang tai hoic phai diéu chinh nhiét do cua
lofsao cho gidy qua van dam bao 1am kho keo dan .10 dién dugc bboos tri ¢ trén
bing tai phai dam bao sau khi gidy dugc sdy kéo dén cudi chiéu dai bang tai
nhiét do ctia gidy phai co6 du thoi gian ha xuéng mot luong nao d6 dé c6 thé

chuyén sang cong doan tiép theo ma khong gay nguy hiém cho ngudi lao dong.
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Hinh 1.9: B6 tri 10 dién trd trén bang tai
Sau khi dugc sdy gidy duoc bang tai dua vao noi chtra san pham di hoan
thién dé tiép tuc cac cong doan tiép theo clia qua trinh san xuét .
1.3.2. Hé thong bing tai trong day chuyén san xuit ciia nha may xi ming
Viéc xdy dung bing tai nay khong chi cho phép giam chi phi dau vao cho

nha may, ma quan trong hon 1a gép phan giam luu luong xe qua lai dé cho
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nguyén liéu cho nha mdy, giam 6 nhiém méi trudng do van chuyén nguyén liéu
vao nha may gay ra. Ung dung ctia biang tai trong day chuyén khai thac ,van
chuyén va so ché nguyén liéu nhu sau: Cac chat phy gia nhu cat, quing
st,thach cao ...

Puoc van chuyén tir dudi tau tai cang nhap vé kho bai. Trong qua trinh
van chuyén va cat vao kho bii, trong qué trinh van chuyén va cat vao kho cac
nguyén vat lidu ndy dugc dong nhit bing cach d6 nguyén liéu tir trén cao
xubng. Cac dat sét va da voi sau khi duoc khai thac tir moé s& duoc van chuyén
dén may nghién khi dugc d6 thanh dong xong Reclaimer s& hoat dong, né tién
hanh van chuyén da 1én bang tai nang suat 350 tan /h bang tai van chuyén dén
Hopper 21BN1 rdi cung cép cho Raw Mill nghién da thanh bot. Pong da cung
cap cho méac xi ming duoc van chuyén t6i Dump Hopper 21DHIsau d6 dugc
bang tai dua dén Limestone 26BN153, 26BN253 trong khu nha nghién xi ming,
Pat sét va cat dugc nghién nho boi mot may nghién, rdi dugce bing tai van
chuyén vé kho 21SY2 va dugc d6 thanh dbng thong qua Stacker 21SK2 voi
nang suat 300 tan /h. Tai kho Relaimer 21RR2 hoat dong véi ning suat 100 tan
/h. Thong qua hé thong bang tai dat sét duoc van chuyén dén clay Hopper
21BN?2

Cat ¢ kho dugc dua dén Dump Hopper 21DN2 biang may stc sau do
duoc van chuyén téi Silica Hopper 21BN3. Quing sit duoc van chuyén dén

bang tau va s& duoc dua 1én bang can cau 21SL31
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Hinh 1.10: Bang tai trong nha may xi mang
Thong qua bang tai ngang 21BNCL3. Vit liéu duoc dua dén kho 21YS 3

cat va thach cao dugc dua dén may nghién 21CR1, con quing sit di ¢ dang bot
nén bo qua coéng doan nghién. Nguyén liéu dét 1 than duoc van chuyén bang
tau tir noi khac dén s& duoc gau 21SL31 xtc 1én bang tai. Than dugc bang tai
dua dén va d6 vao kho thdng qua stacker 21SIC31 vdi nang suét 150 tan /h ciing
nhu ddi v6i d4 vé6i than duge d6 thanh hai dong theo chiéu dai ciia kho. Sau khi
than duogc d6 thanh déng Reclaimer hoat dong dé van chuyén than 1én bang tai
vao Hopper va cung cap cho cool Mill. QuUa trinh déng nhét nguyén lién dién ra
nhu sau: Tat ca cac loai nguyén liéu dugc dua dén hé théng bang tai truge khi
duge dua dén mét cai phéu nham muc dich gilr cho céc nguyén liéu bot chiém
ty 1& nhit dinh.
1.3.3. H¢ thong bing tii trong cong nghiép hang khong

Co6 ung dung va dat hi€u qua cao. Hanh khich va hanh 1y dugc van
chuyén qua hén théng bang tai hién dai tiét kiém duoc thoi gian cho hanh khach
va c6 thé van chuyén duoc nhitng hanh 1y 16n va ning, dua nhimg hanh 1y theo
trong luong va du dén noi cat giit. Bang tai hanh 1y duoc dic trung boi cac lién
hoan ctia cac tAm hinh thang hodc ludi liém lién két v6i nhau dé tao ra vong

khép kin, bé mat bang tai khép lai voi nhau, c6 thé dinh dang thanh nhiéu kiéu
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dang co ciu nay phu hop cho chirc ning giir va sap xép hanh 1y trong céc phi
truong va & moi quy mo. Thong thuong téc d6 lam viéc khoang (12+24)m
Iph(t, theo chiéu kim ddng hd hay nguoc lai & dap tmg cac nhu cau cua khach
hang.

Hé thdng c6 thé dugc diéu khién bang tay hay tu dong tiy thude vao quy
mo dau tu. Vi thiét ké dang tin cdy va ctng vitng nay di thoa man va vuot qua
tat ca cac chi tiéu cong nghé.

1.4. CAC YEU CAU VE PIEU KHIEN TRUYEN PONG PIEN CHO
BANG TAI
1.4.1. Cac yéu cau chung

Ché 6 lam viéc cua cac thiét bi bang tai lién tuc 1a ché do dai han véi
phu tai hau nhu khong ddi. Theo yéu cau cong nghé hau hét cac thiét bi bang tai
van tai lién tuc khong yéu cau diéu chinh téc do. Trong cac phan xudng san
xuét theo day truyén c6 noi yéu cau quy dinh toc d6 D =2:1 d¢é tang nhip d6 lam
viéc cua toan bo day truyén khi can thiét.

Hé thong truyén dong cac thiét bi bang tai lién tuc cAn dam bao khoi dong
ddng tai. Momen khoi dong cua dong co Mkd=(1,6~1.8)Mdm boi vay nén chon
dong co truyén dong thiét bi bang tai lién tuc 1a 1a dong co cd hé s6 truot 16n,
rinh stato sau dé co hé sé md may 16n.

Ngudn cung cap cho dong co truyén dong can co dung luong du 16m, dic
biét ddi v6i dong co > 30 Kw dé khi md may khong anh hudng dén ludi dién
va qua trinh khé1 dong dugce thuc hién nhe nhang va dé dang hon.

1.4.2. Yéu ciu vé diéu khién

Vi hau hét cac thiét bj van tai lién tuc thudng khong yéu cau diéu chinh tdc
d6 nén khong quan tdim dén qua trinh diéu chinh tdc d6 dong co ma ma chi quan
tam dén momen khoi dong cua dong co cling nhu ché d6 lam viéc cua dong co
1a ché do 1am viéc dai han vay ta nén chon loai dong co cé dac tinh phu hop vai

cac yéu cau trén .
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1.5. SO LUQC MOT SO PHAN TU TRONG MO HINH BANG TAI
1.5.1. Hinh anh tong quan ciia bing tai

Hinh 1.11: M6 hinh bang tai

Trong mo hinh ciia em gdm co:

Khung sit c6 kich thudc: chiéu dai 1,7m, ngang 60cm ,cao 50cm

Bang tai chéng truot: ¢ mat sau boc 16p vai chéng truot

Truc bang tai :trong mo hinh em str dung 6 thanh nhua dac c6 duong kinh
20mm, chiéu dai mdi thanh 18 cm

Gom 12 vong bi nho: dung dé d& céc truc cta bang tai 1a cac con lan

Ngoai ra con cac phu kién nhu oc vit, dai vit con lan, day cudoa...vv

1.5.2. Nguyén ly hoat dong ctia bang tai

Bing tai duoc dan dong bdi 2 motor mot chiéu 24 VDC.

V&i muyc dich phan loai 3 san pham c6 cing chat luong, nhung khac nhau

v€ mau sac.

e Loai A: Mau do.
e [oai B: Mau xanh.

e Loai C: Mau vang.
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Hé thong dung cam bién mau E3MC dé phan loai 3 loai san pham.
Khi nhin nut start, thi bang tai ché san phim hoat dong dua san phim
di qua cam bién mau.Cam bién mau sic s& nhan tin hiéu vé mau sic cia san
pham dé gtri tin hiéu diéu khién t6i dong co gat san pham.
Néu san pham loai A( mau d6) thi can gat mau do s& gat san pham xubng
mang dyng san pham A.
Néu san pham loai B(mau xanh) thi cdn gat mau xanh s& gat san pham
xubng mang dyng san pham B.
Néu san pham loai C(mau vang) thi cdn gat s& khong hoat dong, san
pham s& dugc bing chuyén dua téi mang dung san pham loai C.
1.5.3. Nhiém vu ctia mo hinh
Vi mo hinh duge thiét ké vai kich thude nhu trén nén muc dich va nhiém
vu ctia mo hinh 1a thé hién chtic ning chinh 1a van chuyén va phan loai theo
mau sic mot sé san pham co kich thudc nhoé gon va nhe nhang va mod phong
mdt mé hinh cong nghé da va dang dugc 4p dung trong cic nghanh Cong

nghiép, ché bién thyc pham....

17



CHUONG 2 :

CAC PHAN TU SU DUNG TRONG THIET KE
BANG TAI PHAN LOAI SAN PHAM

2.1. GIOI THIEU VE VI PIEU KHIEN ATMEGAS8
2.1.1. TONG QUAN VE VI PIEU KHIEN ATMEGAS

L
. “'
R
-
-
E
-
N

Hinh 2.1.1.1: Hinh dang Atmega8

Céc tinh nang:

Hiéu suit cao, tiét kiém dién

Néng cao cdu trac RISC

130 I¢nh hi¢u qua

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

Lén dén 16MIPS dit liéu tai 16MHz

Chip 2 nhan

Do beén, strc chiu dung cao, khong thay doi phan vung nhd

8KBytes bo nhd Flash ¢ thé 1ap trinh trong hé théng
512Bytes EEPROM
1KByte b nhd SRAM bén trong
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Chu ki Ghi / Xo4 bo: 10.000 Flash/100, 000 EEPROM

Do bén dit liéu: 20 ndm ¢ 85 do C/100 nam & 25 d6 C (1)

Poan mai lua chon ché d6 khai dong vai cac bit khoa doc 1ap trong chuong
trinh hé théng boi chuong trinh khoi dong doc that trong khi qua trinh ghi
dién ra

Khoa Lap trinh Phan mém bao mat

Thiét bi ngoai vi

2 b Timer/counter 8 bit voi bo dém goppj trude riéng biét va ché do so
sanh mau

2 bo Timer/counter 16 bit mo rong voeis bo dém gop trude ché do so sanh
mAu va ché do thu thap(bat dir liéu)

B counter thoi gian thuc vo1 bo dao dong(oscillator) riéng biét

3 kénh PWM

8-kénh ADC trong go6i TQFP va QFN / MLF

Tam kénh 10-bit Do chinh xac

6-kénh ADC trong goi PDIP

Sau kénh 10-bit D6 chinh xac

Byte-dinh huéng véi 2 diy giao dién ndi tiép

Lap trinh kép cac USART ndi tiép

Giao dién nodi tiép SPI chu té

Lap trinh Watchdog Timer bd dao dong trén chip riéng biét

B0 so sanh tuong tu trén chip

Cac tinh nang dac biét cia bo vi xu ly

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

Ngat ngudn trong va ngoai

5 ché 6 cho (sleep): Idle, giam dn ADC, tiét kiém dién(power-saver), ngt

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

Cong vao ra va dang dong goi
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- 23 duong vao ra 1ap trinh dugc

- 28 chan -PDIP, 32 chan-TQFP, va 32 khéi QFN / MLF
bi¢n ap hoat dong

- 2,7-55V

- 0-16MHz

Cong suét tiéu thu & 4MHz, 3V, 25 d6 C

- Ché d¢ hoat dong: 3.6mA

- Ché do cho: 1.0mA

- Ché @6 ngat: 0.5pA

Vi dié u khié n AVR do hang Atmel ( Hoa Ki ) sd n xul t
dwoc g&i thié u 1d n dad u nam 1996. AVR c6 rA t nhié u dong
khac nhau bao g& m dong Tiny AVR ( nhw AT tiny 13, AT tiny
22:-+) ¢6 kich thw&c bd nh& nhd, it bd phéd n ngoa i vi,
rd i dé n dong AVR ( chd n ha n AT90S8535, AT90S8515, ---) c6 kich
thw & ¢ b6 nhd vao loa i trung binh va ma nh hon la dong Mega
( nhw ATmega32, ATmegal28,-:-) v& i bd nh® co kich thw & ¢ vai
Kbyte dé n vai tram Kb cung v® i cac b6 ngoa i vi da da ng
dw @ ¢ tich ho p trén chip, cling c6 dong tich hgp cad bd LCD
tren chip ( dong LCD AVR ). T ¢ d0 c0O a dong Mega ciing cao
ho n so v& i cac dong khac.

Sw khac nhau co bad n gilha cac dong chinh la ci u truc
ngoa i vi, con nhan thi vA n nhw nhau.
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Pit biét, nam 2008, Atmel lai tiép tuc cho ra doi dong AVR méi 1a
XmegaAVR, voi nhing tinh nang manh mé chua tung c6 ¢ cac dong AVR
truoc do. Co thé noi XmegaA VR 1a dong MCU 8 bit manh mé nhat hi¢n nay.

Hinh 2.1.1.3.Cac loai AVR

2.1.1.1. Cac dong AVR khac nhau: Tiny, AVR va Mega

B6 Nh¢ Dir Liéu : B6 nhd dir 1ié u cU a AVR chia lam 2
pha n chinh 1a bd nh& SRAM va bd nh& EEPROM. Tuy cung la bo
nh®d d¢r 1ié u nhwng hai b nh®& nay la i tach bié t nhau va
dw ¢ ¢ danh di a chi riéng.

B0 nh¢ SRAM c6 du ng lw @ ng 1 K bytes, BO nhd SRAM co6
hai ché d6 hoa t dd ng la ché dd thong thw & ng va ché do
tw 0 ng thich v& i ATmegalO3, mud n thié t 14 p bd nhd SRAM
hoa t dd ng theo ché d6 nao ta s®¢ du ng bit cd u chi M103C (
M103C fuse bit (9) ).

Atmega8 la vi diéu khién 8 bit dya trén kién trac RISC. V6i kha nang
thuc hién moi 1énh trong vong mot chu ky xung clock, Atmega8 co6 thé dat duoc
toc do 1MIPS trén moi MH; (1 trigu 1énh/s/MHz).

Dudé1 day 1a so d6 khoi cia Atmega8
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Diata Bus 8-bit

b J
Program Status
Flash =.| N - _ -
Frogram Counter and Control
Memary -+
Interrupt
l » I2x8 > Unit
Instruction General B
Register FPurpose T Py
T - Registrers - Unii
Instruction L Watchdog
Diecoder o . Timer
l g 5
[ o
E - - Analag
Canirol Lines § E Comparator
T i
I
= = WO Moduled
Data —wl i
- » w0 Module 2
»  sram : e
%—»| 'O Module n
EEPROM —
i3 Lines -

Hinh 2.1.1.4.So d6 ciu trac Atmega8 q ,
ATmega 8 ho trg day du cac chuong trinh va cong cu phat trién h¢ thong
nhu: trinh dich C, macro assemblers, chuong trinh mé phong/stra 101, kit thir
nghiém,..

2.1.2. CAU TRUC 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 truc tong quét

AVR sir dung céu tric Harvard, tach riéng bo nhé va cac bus cho chuong
trinh va dir liéu. Céac Iénh dugc thuc hién chi trong mét chu ky xung clock. B
nhé chuong trinh dugce luu trong b nhé Flash.

2.1.2.2. ALU

ALU lam viéc truc tiép véi cac thanh ghi chtc niang chung. Cac phép
todn dugc thuc hién trong mot chu ky xung clock. Hoat dong cua ALU dugc
chia 1am 3 loai: dai sd, logic va theo bit.
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2.1.2.3. Thanh ghi trang thai
Day la thanh ghi trang thai c6 8 bit luu trir trang thai cia ALU sau cac
phép tinh s6 hoc va logic.

Bit i ] =] 4 3 2

S3F (85F) P ¢+ | v | w | s | v | W | 2 | € | srEG
ResdWrite RAW RW RW RW RAW RAW RAW RSN

Iinititad Value a Q Q Q a a a Q

Hinh 2.1.2.1.Thanh ghi trang thai SREG

C: Carry Flag ;co nhé (Neu phép toan c6 nhé co s€ dugce thiét 1ap)

Z: Zero Flag ;Co zero (Neu két qua phép toan bang 0)

N: Negative Flag (Néu két qua cta phép toan 1a am)

V: Two’s complement overflow indicator (Co nay duoc thiét 1ap khi tran sé bu
2)

V, For signed tests (S=N XOR V) S: N

H: Half Carry Flag (Puoc str dung trong mot s6 toan hang s& duoc chi 1d sau)

T: Transfer bit used by BLD and BST instructions(Puoc st dung lam noi chung
gian trong cac 1énh BLD,BST).

I: Global Interrupt Enable/Disable Flag (Pay 1a bit cho phép toan cuc ngit. Néu
bit ndy & trang thai logic 0 thi khong c6 mot ngit nao dugc phuc vu.)

2.1.2.4. Cac thanh ghi chirc nang chung

T 0 Addr.
] O=00
R1 O=01
R2 O=D2
R13 O=0D
General R14 Ox0E
Purpose R15 O=0F
Working R16 O=10
Registers R1T7 O=11
R26 Oxt1a X-register Low Byte
R27 0x1B H-register High Byte
R25 D=1 W-register Low Byte
R24 Jx1D ¥-register High Byte
R30 Ox1E Z-register Low Byte
R31 D=1F Z-register High Byte

Hinh 2.1.2.2. Thanh ghi chitc nang chung
Tép thanh ghi ( register file) : Té p 32 thanh ghi da ch(r ¢ ning (
$0000 — $001F )
ba dw o c n6i & trén, ngoai ch® c ndng la cac thanh ghi da
cht* ¢ ndng, thi cac thanh ghi tw R26 t& i R31 twwng doi md t
ta o thanh cac thanh ghi 16 bit X, Y, Z dw @ ¢ dung lam con trd
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trd6 t& i b0 nhé chwong trinh va bd nh& dlr 1ié u . Thanh
ghi con tro X, Y c¢6 thé dang lam con trd trd t& i b0 nhd
di* 1ié u, con thanh ghi Z ¢6 thé dung lam con trd trd t& i
bd nh& chw ong trinh. Cac trinh bién di ch C thw & ng dung
cac thanh ghi con trd nay dé& qud n 1i Data stack cl a chw o ng
trinh C.

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

15 XH XL 0

¥ - register T K i |
R27 (516 R2E (3 14)
15 YH YL 0

¥ - register I il K 0]
R25 ($1D) R28 (31C)
15 ZH ZL 0

Z - register 17 ] Ki 0]
R31 {31F) R30 (S1E)

Hinh 2.1.2.3.Chtic nang con tr6 cua cac thanh ghi R26 —R31

2.1.2.5. Con tro ngin xép (SP)

La mot thanh ghi 16 bit nhung ciing ¢ thé dugc xem nhu hai thanh ghi
chirc nang dac biét 8 bit. Co dia chi trong cac thanh ghi chirc nang dac biét la
$3E (Trong b nhd RAM la $5E). C6 nhi€ém vu tré téi vung nhé trong RAM
chtra ngan xép.

Bit 15 14 13 12 11 10 B8 g
S3E ($3E) — — — — - - SR8 sre | SPH
53D (550) 5FT S5P6 5P5 5P4 5P3 5p2 5P1 sF0 | SPL
T = =] 4 3 2 1 a
ResdWrits R R R R R R RAW RMW
RW RAW RW RW AW AW RAW RAW
Initial Valus Q a a a 0 o Q a
Q 0 0 0 0 Q Q 0

Hinh 2.1.2.4.Thanh ghi con tré ngin xép

Khi chuong trinh phyc vu ngat hodc chuong trinh con thi con tro PC duoc
Iwu vao ngin xép trong khi con tré ngan xép giam hai vi tri. Va con tré ngan xép
s€ giam 1 khi thyc hién 1énh push. Nguoc lai khi thuc hién 1énh POP thi con tro
ngan x¢€p s€ tang 1 va khi thuc hién 1énh RET hoac RETI thi con tro ngan xép sé
tang 2. Nhu vay con tr6 ngan xép can duoc chuong trinh dat trudce gia tri khoi
tao ngan xép trudc khi mot chuong trinh con dugc goi hodc cac ngat dugc cho
phép phuc vu. Va gia tri ngan xép it nhét ciing phai lon hon hoic bang 60H
(0x60) vi SFH tro lai 1a vung cac thanh ghi.
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2.1.3. CAU TRUC NGAT CUA ATMEGAS8
2.1.3.1. Khai niém vé ngit

Ngat 1a mot co ché cho phép thiét bi ngoai vi bao cho CPU biét vé tinh
trang san xang cho ddi dir liéu cua minh. V7 du:Khi bd truyén nhan UART nhan
duge mot byte no s& bao cho CPU biét thong qua co RXC,hoc khi n6 da truyén
dugc mot byte thi co TX duogc thiét 1ap...

Khi c6 tin hiéu bao ngét CPU s¢ tam dung cong viéc dang thuc hién lai
va luu vi tri dang thuc hién chuong trinh (con tré PC) vao ngin xép sau do tro
t6i vector phuc vu ngat va thirc hién chuong trinh phuc vu ngat d6 cho téi khi
gip lénh RETI (return from interrup) thi CPU lai 1ay PC tir ngin xép ra va tiép
tuc thuc hién chuong trinh ma trudc khi c6 ngat n6 dang thuc hién. Trong
truong hop ma co nhiéu ngat yéu cau cung mot lac thi CPU s€ luu cac co bao
ngat d6 lai va thyc hién lan luot cac ngit theo mirc wu tién .Trong khi dang thyc
hién ngit ma xuét hién ngat mdi thi s& xay ra hai trudng hop. Trudong hdp ngit
nay c6 muc uu tién cao hon thi n6 s€ dugc phuc vu. Con ndé ma c6 muic uu tién
thap hon thi né s& bi bo qua.

Bo nhd ngan xép 1a ving bat ki trong SRAM tir dia chi 0x60 trd 1én. Dé
truy nhap vao SRAM thong thudng 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 tro nay 1a mot thanh
ghi 16 bit va dugc truy nhdp nhu hai thanh ghi 8 bit chung c6 dia chi :SPL
:0x3D/0X5D(I0/SRAM) va SPH:0x3E/Ox5E.

Khi chuong trinh phuc vu ngit hodc chuong trinh con thi con tré PC dugc
lwu vao ngan xép trong khi con tré ngan xép giam hai vi tri.Va con tré ngan xép
s€ giam 1 khi thyc hién I€nh push. Nguogc lai khi thyc hién 1énh POP thi con tro
ngin xé&p s& tang 1 va khi thyc hién 1énh RET hodc RETI thi con trd ngan xép s&
tang 2. Nhu vay con trd ngin xép can dugc chwong trinh dit trude gia tri khoi
tao ngan xép trude khi mot chuong trinh con dugc goi hodc cac ngét duoc cho
phép phuc vu. Va gia tri ngan xép it nhét cling phai 16n hon 60H (0x60) vi SFH
tro lai 1a vung cac thanh ghi.
2.1.3.2. Trinh phuc vu ngit va bang vector ngit

P61 v&#i mdi ngdt thi phd i c6 md t trinh phu c vu
ngd t ISR (Interrupt Service Routine) hay trinh qud n 1y ngd t
(Interrupt handler). Khi md t ngd t dw o c go i thi bd vi dié u
khié n phuc vu ngd t. Khi md t ngd t dwoc go i thi bd vi
dié u khié n cha y trinh phuc vu ngd t. P6 i v&@ i md i nga t
thi c6 md t vi tri c6 di nh trong b nh¢ dé gilr di a chi
ISR cO a n6. Nhém cac vi tri nhé dw o c danh rieng dé gl i
cac di a chi cl a cac ISR dw ¢ c g0 i la bang véc to ngat.
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Khi kich hoat m0 t ngd t bd vi dié u khié n di qua cac
bw & ¢ sau:
@ Vi dié u khié n ké t thuc 1& nh dang thw c hién va lwu dji a
chi cOa 1& nh ké tié p (PC)
vao ngan xé p.
@ N6 nhdy dénmdt vi tri c6 di nh trong bd nhé dwoc
go i la bd ng véc to ngd t no i lwu
git? di a chi cl0 amdt trinh phu ¢ vu nga t.
@® BO vi diéu khién nhdn di a chi ISR tr bd ng véc to
ngd t vanhdy t& i do. No ba t da u
thw ¢ hié n trinh phu ¢ vu ngd t cho dé n 1& nh cub i cung cU a
ISR 1a RETI (tr® vé t® ngd t).
@® Khi thwc hién 1& nh RETI bd vi dié u khié n quay tré vé
noiné dbi ngdt. Trwdc hé t
nhd n di a chi cOa bd dém chw o ng trinh PC t& ngédn xé p

no

ba ng cach kéo hai byte tren di nh cl a ngin x& p vao PC. Sau do
bd t dd u thwc hié n cac 1& nh t&¢ dj a chi do.

2.1.3.3. Bang vector ngat

Table 18. Reset and Interrupt Vectors

Pm-grﬂnﬂ
Vector No. | Address' | Source Interrupt Definition

1 oxooot! RESET Extamal Pin, Power-on Reset, Brown-out
Reseat, and Watchdog Rasat

2 000 INTO External Interrupt Request 0

3 02 IMTH Extarmnal Interrupt Request 1

4 0x003 TIMER2 COMP Timer/ Counter2 Compare Match

& w004 TIMERZ CVF TimerCountar2 Overflow

[ 0x005 TIMER1 CAPT Timer'Counter! Capture Event

7 Ox00s TIMER1 COMPA | TimerCounter Compare Match A

g Ox007 TIMER1 COMPE | Timer'Countar Compare Match B

9 (w008 TIMER1 CVF TimerCountar! Overflow

10 Ox00a TIMERO OVF TimerCounterd Overflow

11 (004 SPI, STC Serial Transfar Complata

12 (x00B LISART, RXC LISART, Rx Complete

13 0x00C USART, UDRE USART Data Registar Empty

14 Qx00D LISART, TXC LISART, Tx Complete

15 Ox00E ADC ADC Convarsion Complete

16 QD0F EE_RLCH EEPROM Ready

17 0x010 AMNA_COMP Analog Comparator

18 0x014 TWI Two-wira Sanal Interface

19 Ox02 SPM_RDY Stora Program Memory Ready

Hinh 2.1.3.1.Bang vector ngat
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2.1.3.4. Thit tw wu tién ngat

Khong nhw vi dié u khién ho 8051, & do ther tw wu
tién cO a cdc ngd t ¢6 thé thay d6 i dwoc ( ba ng cach 1a p
trinh ). V& i vi dié u khié n AVR thr tw wu tién cac ngd t la

khong thé thay d6 i va theo qui t& c: “ M@t vec to ngit c6 dia chi
thdp hon trong bé nhé chwong trinh c¢é mirc d¢ wu tién cao hon” . Chd n

han ngd t ngoai 0 ( INTO ) c6 mc dd wu tién cao hon ngd t
ngoai 1 ( INT1 ).

Pé cho phép mO t ngd t ngw & i dung cd n cho phép nga t
toan cu ¢ ( set bit I trong thanh ghi SREG ) va cac bit dié u
khié n ngd t twong ®ng. Khi md t ngd t xd v ra va dang dw o ¢
phu ¢ vu thi bit I trong thanh ghi SREG bi xo0a,
nhw thé khi c¢6 md t ngd t khac xd y ra n6 s& khong dwoc
phu ¢ vu, do d6 dé& cho phép cac ngd t trong khi md t ISR (
interrupt service routine ) khiac dang thwc thi, thi trong
chw 0 ng trinh ISR phd i c6 1& nh SEI dé set la i bit I trong
SREG.
2.1.3.5. Ngit trong ngit

Khi AVR dang thwc hi@ n m0 t trinh phu ¢ vu ngd t thud c
md t ngd t nao d6 thi la i c¢6 md t ngd t khac dw o ¢ kich hoa t.
Trong nh* ng trw & ng ho p nhw va y thi md t ngd t co mrc wu
tién cao hon c6 thé ngdt mOt ngd t co mPc wu tién tha p
hon Lic nay ISR cla ngdt c6 mPc Wwu tién cao hon sé
dwoc thwe thi(x) . Khi thwc hié@n xong ISR cl a ngd t co
mPfc wu tién cao hon thi n6 m& i quay la i phu ¢ vu tié p ISR
clla ngdt c6 mPc wu tien thAp hon trw & c khi trd vé
chw o ng trinh chinh. Pay go i 1a ngd t trong ngd t

28



) C
—=| Chuong Trinh Chinh [ “———Chuong Trinh Chinh
Théi gian -
Hinh 2.1.3.2.C4u tric ngit
Chay:

Gid di nh la khi mO t ISR nao do6 dang thwc thi thi xa vy ra
md t yéu cAd u ngd t t¥ mod t

ISR khac ¢6 mr ¢ wu tién thd p hon thi ISR ¢6 mb ¢ wu tién
thd p ho n khong dw ¢ ¢ phy ¢ vy ,

nhw ng n6 s& khoéng bi bd qua luon ma & tra ng thai chd .
Nghia la ngay sau khi ISR co

mPc wu tién cao hon thy ¢ thi xong thi dé n lwo t ISR c¢o
mrc wu tien thA p hon sé dwoec

phu ¢ vu .

(*)  Diéu ndy chi xay ra khi trong code ciia ISR ciia ngdt c6 mirc wu tién
thap

hon c6 lénh set bit I trong thanh ghi SREG (dé la lénh SEI ).

2.1.4. CAU TRUC BQO NHO

AVR c¢6 2 khong gian bd nh¢ chinh 1a bd nh¢ dir liéu vao bo nhé chuong

trinh. Ngoai ra Atmega8 con c¢6 thém bd nhd EEPROM dé luu trit dir licu.
2.1.4.1. B nhé chwong trinh (B¢ nhé Flash)

B6 nhé Flash 16KB clia Atmega8 dung dé luu trit chuong trinh. Do céc

lénh cia AVR c6 do dai 16 hoac 32 bit nén‘b(f) nh‘(')’ Flash duoc sép xép theo kiéu
8KX16. Bo nh¢ Flash dugc chia lam 2 phan, phan danh cho chuong trinh boot
va phan danh cho chuong trinh tng dung.
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5000

Application Flash Section

B

Boot Flash Section
SFFF

Hinh 2.1.4.1Ban db bd nhé chuong trinh

2.1.4.2. B¢ nh¢ dir liéu SRAM
1120 6 nhé cia bo nhé dir 1i€u dinh dia chi cho file thanh ghi, bd nhé I/O

va b nhd dir liéu SRAM noi. Trong doé 96 6 ph() dau tién dinh dia chi cho file
thanh ghi va bd nhd 1/0, va 1024 6 nhé tiép theo dinh dia chi cho by nhd
SRAM noi.
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Register File Data Address Space

RO S0000
H1 50001
RZ F0002
H29 50010
R30 S001E
Ba 1 _____ S001F
VO Registers
500 $0020
301 50021
$02 $0022
$3D $005D
S3E S005E
| S I B005F
Internal SRAM

$0060

$0061

B045E

5045F

Hinh 2.1.4.2Béan d6 bo nh¢ dit liéu SRAM

2.1.4.3. Bo nhé dir lieu EEPROM

Atmega8 chira b0 nh¢ dir licu EEPROM dung lugng 512 byte, va duogc
sap xép theo timg byte, cho phép cac thao tic doc/ghi timg byte mot. Pay 1a
bd nhd di¢r 1ié u c6 thé ghi xo6a ngay trong luc vi dié u
khié n dang hoa t dd ng va khong bi mA t d¥ 1ié u khi ngud n
dié n cung cAp bi c&dt. Co th& vi bd nhd di¥ 1ié u EEPROM
gid ng nhw 1a & c®ng ( Hard disk ) cO a may vi tinh. EEPROM
dwoc xem nhw 1la md t bd nhd vao ra dw o c danh di a chi
dd ¢ 1a p v& i SRAM, dié u nay co6 nghia la ta ca n st du ng cac
1& nh in, out -+ khi mué n truy xud t t& i EEPROM. D& dié u
khié n vao ra di¥ 1ié u v& i EEPROM ta st du ng 3 thanh ghi sau

2.1.5. CAC CONG VAO RA (1/0)

Vi diéu khiénATmegaS c6 23 dudng vao ra chia lam 2 nhém 8 bit,mot
nhom 7 bit . Cac duong vao ra nay co rat nhiéu tinh nang va co thé lap trinh
duoc. O day ta s& xét ~chung Ia cac cong vao ra s6. Néu xét trén mit ndy thi cac
cong vao ra nay 1a cong vao ra hai chiéu co thé dinh hudng theo timg bit. Va
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chtra ca dién tré pull-up (c6 thé 1ap trinh dugc). Mac du mdi port c6 cac dic
diém riéng nhung khi xét chiing 13 cac cong vao ra s6 thi duong nhu diéu khién
vao ra dit liéu thi hoan toan nhu nhau. Chung ta c6 thanh ghi va mét dia chi
cong d6i véi mdi cong, d6 1a : thanh ghi dir liéu cong ( PORTB, PORTC,
PORTD), thanh ghi dit liéu diéu khién cong (DDRB, DDRC, DDRD) va cudi
cung 14 dia chi chan vao cua cong (PINB, PINC, PIND).
2.1.5.1. Cac chirc nang cua Port B
* XTAL2/TOSC2 - Port B, Bit 7

XTAL2: Chan 2 dao dong tao clock. Str dung chan clock thach anh,hoac
dao dong thach anh tan s6 thap. Khi dung chan lam dao dong thi khong thé 1am
chan nhép xuét duoc nira.

TOSC2: Chan 2 14 dao dong Timer. Néu PB7 duoc dung lam clock pin,
DDB7, PORTB7 and PINB?7 s& s& hiéu la mtrc 0
* XTAL1/TOSC1 - Port B, Bit 6

XTALZL: Chip clock Oscillator pin 1.

TOSC1: Timer Oscillator pin 1.
Néu PB6 dung lam chan clock, DDB6, PORTB6 and PINB6 s¢ hiéu 13 muc 0.

Port Pin Alternate Functions
PET XTAL2 (Chip Clock Oscillator pin 2)
TOSC2 (Timer Oscillator pin 2)
PB6 XTAL1 (Chip Clock Oscillator pin 1 or External clock input)
TOSCA (Timer Oscillator pin 1)
PBES SCK (SPI Bus Master clock Input)
FB4 MISO (SPI Bus Master Input/Slave Output)
PE3 MOSI (SPI Bus Master Output/Slave Input)
OC2 (Timer/Countar2 Output Compare Match Output)
PED 55 (SPI Bus Master Slave select)
OC1B (Timer/Counter1 Output Compare Match B Output)
PB1 OC1A (Timer/Counter1 Qutput Compare Match A Output)
PBO IGP1 (Timer/Countart Input Capture Pin)

Hinh 2.1.5.1.Céc chirc nang Port B

SCK -Port B, Bit5

SCK: Master Clock output, Slave Clock input pin for SPI channel. Khi
SPI duoc kich hoat 1a Slave, chan nay duoc cdu hinh 13 1 chéan ngd vao bat
chap su diéu chinh tr DDBS5.
* MISO - Port B, Bit 4

MISO: Master Data input, Slave Data output pin for SPI channel. Khi SPI
dugc kich hoat 1a Master, chan nay duoc cdu hinh 13 1 chan ngd vao bat chép
su diéu chinh tr DDBA4.
* MOSI/OC2 - Port B, Bit 3
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MOSI: SPI Master Data output, Slave Data input for SPI channel. Khi
SPI duoc kich hoat 13 Slave, chan nay dugc cau hinh 13 1 chan ngd vao bat
chép su diéu chinh tr DDB3. Khi SPI dugc kich hoat 1a Master, dit liéu truc tiép
ctia chan nay duoc diéu khién boi DDB3.
* SS/OC1B - Port B, Bit 2

SS: Slave Select ng6é vao. Khi SPI dugc kich hoat 1a Slave, chan nay
duoc ciu hinh 13 1 chan ngd vao bat chip sy diéu chinh tr DDB2.
* OC1A - Port B, Bit 1

OC1A, Output Compare Match output:Chan PB1 c6 thé xir Iy nhu 1 ngd
ra bén ngoai Timer/Counterl Compare Match A.
* ICP1 - Port B, Bit0

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

2.1.5.2. Cac chirc nang cua Port C
* RESET - Port C, Bit 6

RESET, Reset pin: Khi cau chi RSTDISBL d lap trinh, chirc ning cta
chan nay 1a vao ra binh thudng,va 1 phan s& phai dua vao Power-on Reset va
Brown-out Reset nhur 1 ngudn reset ctia nd. Néu chan PC6 dung 1a chan reset ,
DDC6, PORTC6 va PINC6 s& hiéu la mirc 0.

Port Pin Alternate Function

PC& RESET (Reset pin)

PCE ADC§ {ADC_ Input II_:harmeﬂ 5) _
SCL (Two-wire Serial Bus Clock Line)

PC4 ADG4 {ADC_Input {_Jhannel 4) _ _
SDA (Two-wire Serial Bus Data Input/Output Line)

PC3 ADG3 (ADC Input Channel 3)

PC2 ADGC2 (ADC Input Channel 2)

FC1 ADC1 (ADC Input Channel 1)

FCO ADCO (ADC Input Channel 0}

Hinh 2.1.5.2.Chtrc nang Port C

* 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 nbi tiép hai day, pin PC5 bi ngit tir port va trd thanh
chan Serial Clock 1/0 cho Two-wire Serial Interface.
* SDA/ADC4 - Port C, Bit 4

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 1/0O pin for the Two-wire Serial Interface.
* ADC3 - Port C, Bit 3
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PC3 ciing co thé dung 12 ADC input Channel 3. Chl y 1a ADC input
channel 3 dung ngudn xoay chiéu.
* ADC2 - Port C, Bit 2

PC2 cing co thé dung 13 ADC input Channel 2. Chu y 1a ADC input
channel 2 dung ngudn xoay chiéu.
* ADC1 - Port C, Bit 1

PC1 cling co thé dung 1a ADC input Channel 1. Chu y 1a ADC input
channel 1 dung ngudn xoay chiéu.
* ADCO - Port C, Bit0

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

2.1.5.3. Cac chirc nang cua Port D

Port Pin Alternate Function

PO7 AIN1 (Analog Comparator Negative Input)

FD& AIND (Analog Comparator Positive Input)

FD5 T1 (Timer/Counter 1 External Counter Input)

PD4 XCK [_LJS#ILHT External Clock Input'Cutput)
TO (Timer/Counter 0 External Counter Input)

FD3 INT1 {Extarnal Interrupt 1 Input)

PD2 INTO (External Interrupt 0 Input)

PDA1 TXD (USART Qutput Pin)

FL0 RXD (USART Input Pin)

Hinh 2.1.5.3.Chtrc nang Port C

* AIN1 - Port D, Bit 7

AIN1,bd so sdnh tuong tu thu dong ngd vao. Céu hinh chan cta port la
nhap vao véi ngat pull-up bén trong dé tranh nhiéu tir port s6 vdi chirc ning cia
b0 so sanh tuong tu.
» AINO - Port D, Bit 6

AINO,Bo so sanh twong tu ngd vao tich cyc. Cau hinh chan cua port 12
nhap vao véi ngat pull-up bén trong dé tranh nhiéu tir port s6 vdi chirc ning cia
b0 so sanh tuong tu.
*T1-PortD, Bit5

T1, s6 lugng ma ngudn Timer/Counter].
* XCK/T0 - Port D, Bit 4

XCK, USART xung nhip ngoai. T0, s6 lugng ma ngudn Timer/CounterO.
* INT1 - Port DD, Bit 3

INTT, Ngit ngudn bén ngoai 1: Chan PD3 c6 thé lam chirc niang nhu 1
nguon ngat ngoai.
* INTO — Port D, Bit 2
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INTO, Ngit ngudén bén ngoai 0: Chan PD2 c6 thé lam chirc niang nhu 1
ngudn ngat ngoai.
* TXD - Port D, Bit 1

TXD, Truyén tai dit liéu (chan dit liéu ra cia USART). Khi bd truyén
USART duoc kich hoat ,chan nay duoc cAu hinh nhu 13 mét ngod ra bat ké gia tri
cua DDDI.
* RXD - Port D, Bit0
RXD, Nhan dit liéu (chan dir liéu vao cia USART). Khi bd nhan USART duogc
kich hoat ,chan nay duoc cAu hinh nhu 1a mét ngod vao bat ké gia tri cia DDDO

2.1.5.4. Mo ta thanh ghi cua port I/O

The Port B Data Register - PORTB

Bit 7 & 5 4 3 2 1 0

PORTET | Po-RTBe | Po-RTEia | F'D-RTEIJ, | F'D-RTEIS | F'D-RTEIZ F'D-RTEH F'CI-F'.TE-IZII PORTE
Read Write R R R RN A RAN RAN RAN
Initial ‘Value 0 0 o o 0 0 0

0 o
Hinh 2.1.5.4.Thanh ghi Port B
The Port B Data Direction Register — DDRB

Bit 7 i 3 4 3 2 1 0

DoBY | D-EI B& | D-EI B5 | D-DB-4 | D-DEIS | D-DEIE D-DB'1 D-DBI] I DDRB
Read\\rite R R R R RAN RAN RN RN
Initial Yalue 0 0 o o o 0 0 0

Hinh 2.1.5.5.Thanh ghi DDRB
The Port B Input Pins Address — PINB
T =

Bit 6 = 4 3 2 1 0

PINBT PINEBS PINBS PINB4 PINB3 PINBZ PINE1 PINBO PINB
ReadWrite R R R R R R R R
Initial Walus FFA MfA M MiA MIA MIA HFA MrA

Hinh 2.1.5.6.Thanh ghi PINB
The Port C Data Register - PORTC

Bit T 6 5 4 3 2 1 0

| - | PORTCE | PORTCS | PORTC4 | PORTCE | PORTCZ | PORTCY | PORTCO | PORTC
ReadWrite R R R R R R R R
Initial Value 0 0 ] ] ] i) i) 0

Hinh 2.1.5.7.Thanh ghi Port C
The Port C Data Direction Register — DDRC

Bit 7 8 5 4 3 2 1 0

| - [ obce [ pocs | bbc4 | DDC3 | DDC2 | DDCY | DDCO | DDRC
Read/Write R RIW RIW RW RAW RAW RAW RAW
Initial Value 0 0 0 0 0 0 0 0

Hinh 2.1.5.8. Thanh ghi DDRC
The Port C Input Pins Address — PINC
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Bit 7 i 3 4 3 2 1 0

I - PINCE PINC5S PIMNC4 PINC3 PINC2 PINCA PINCO I PINC
ReadMrite R R R R R R R R
Initial Walus 0 M M MIA MfA MIA MrA MrA

Hinh 2.1.5.9.Thanh ghi PINC
The Port D Data Register - PORTD

Bit 7 6 5 4 3 2 i i)

| FORTD? | PORTDE | PORTDS5 | PORTD4 | PORTD3 | PORTDR2 | PORTDY | PORTDO | PORTD
Read \rite R R R AN RAV R R RN
Initial “Value 0 0 0 0 0 ] ] 0

Hinh 2.1.5.10.Thanh ghi Port D
The Port D Data Direction Register — DDRD

Bit T i 3 4 3 2 1 0
Read\\rite R R R R RAY RAN RN RN
Initial Yalue 0 0 o o o 0 0 0

Hinh 2.1.5.11.Thanh ghi DDRD

The Port D Input Pins Address — PIND
7

Bit 6 3 4 3 2 1 0

I PINDT | PINDG | PINDS | PIND4 | PIND3 PIND:2 PIND1 | PINDO I PIND
ReadWrite R R R R R i R R
Initial ‘Value A Mi& Mi& MIA MIA MIA A A

Hinh 2.1.5.12.Thanh ghi PIND

Tomlai:

1. Bé doc dit liéu tir ngoai thi ta phai thuc hién cac budc sau:
Pua dir liéu ra thanh ghi diéu khién DDRxn dé dit cho PORTx (hodc bit

n trong port) d6 1a dau vao (x6a thanh ghi DDRx hoic bit).
Sau d6 kich hoat dién tr& pull-up bang céach set thanh ghi PORTx ( bit).
Cudi cung doc dir liéu tir dia chi PINxn (trong d6 x: 1a cong va n 1a bit).

2. Pé dua dir liéu tir vi diéu khién ra cac cong ciling co cac budc hoan toan

tuong tu. Ban dau ta cling phai dinh nghia d6 13 cong ra bang cach set bit twong

mg cta cong do6....va sau d6 1a ghi dir liu ra bit twong ung cta thanh ghi

PORTX.

2.1.6. BQ PINH THOI 8BIT TIMER/COUNTER 0
B6 dinh thoi (timer/counter(Q) 1a mot module dinh thoi/dém 8 bit, ¢ céc

dic diém sau:

e Bo dém mot kénh

e Xoa b dinh thoi khi trong mode so sanh (tu dong nap)

e PWM

e Tao tan s6
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e B0 dém su kién ngoai
e B0 chia tan 10 bit
e Nguon ngat tran bd dém va so sanh

So do cau tric cua bo dinh thoi:

o |  TCCRN |
TOVn
t L ' > (Int.Req.)
coun )
trol L
g Contral Logic clk,, Clock Select
m Ed
ge
& Detector N n
<T
]
Timer/Counter { From Prescaler )
TCNTn
= OxFF

\ !

Hinh 2.1.6.1. So dd céu trac bd dinh thoi

AVR Atmega8 c6 tich hop bd timer/counter. Ta bt dau phan nay bang so dd
khéi sau:

2.1.6.1. Hoat dong ciia by Timer/Couter

Mach dém 1én lam thanh ghi TCNTn tang 1 don vi mdi khi c6 Xung
clkTn, khi dat gia tri 16n nhat (8bit=255), c6 TOVn duoc set (logic 1) va by dém
tran, gia tri b dén TCNTn tr¢ vé 00 va tiép tuc dém.

Xung clkTn c6 thé duoc lya chon tir nhiéu nguén khac nhau. Khi chon
xung ndi (system clock), Timer/Counter 1a mgt Timer. Khi chon xung ngoai
(thdng qua chan Tn) Timer/Counter la Counter.

Hoat dong nay c6 thé dién ta bang gian d6 xung sau:
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clk,,o

clk,
(clko/1)

oy ) 17/ \ / \/

TCNTn i MAX - 1 e MAX y BOTTOM { BOTTOM + 1
\ /\ i\

'l

TOVn

Hinh 2.1.6.2.Gian d6 xung hoat dong

Ciing giéng nhu bd timer/counter trong cac vi diéu khién khac, ching ta
quan tdm dén 2 thanh ghi: Timer/Counter Control va Timer/Counter Value.
Trong AVR, d¢ 1a thanh ghi TCCRn va TCNTn.

it 5
Read/Write R R R R R RW RIW R/W
Initial Value 0 0 0 0 0 0 0 0
CS02 CSo1 CS00 Description
0 0 0 No clock source (Timer/Counter stopped).
0 0 1 clky;o/(No prescaling)
0 1 0 clkyo/8 (From prescaler)
0 1 1 clky,o/64 (From prescaler)
1 0 0 clkyo/256 (From prescaler)
1 0 1 clky;0/1024 (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 2.1.6.3.Thanh ghi TCCRn

Clock Select Bit Description

Bit 7 6 5 4 3 2 1 0

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

Hinh 2.1.6.4.Thanh ghi TCNTn
TCNTO - Timer/C
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TCNTO va OCRO 14 céc thanh ghi 8 bit. Cac tin hiéu yéu cau ngat déu nam
trong thanh ghi TIFR. Céc ngit c¢6 thé duoc che boi thanh ghi TIMSK.

Bo dinh thoi c¢6 thé str dung xung clock noi thong qua bd chia hodc xung clock
ngoai trén chan TO. Khéi chon xung clock diéu khién viéc bd dinh thoi/bd dém
s& dung ngudn xung nao dé ting gia tri cua nd. Ngd ra cua khéi chon xung clock
duogc xem 1a xung clock ctia bd dinh thoi (clkto).

Thanh ghi OCRO ludn dugc so sanh vai gia tri cua b dinh thoi/bd dém. Két qua
so sanh c6 thé duoc st dung dé tao ra PWM hodc bién ddi tan sb ngo ra tai chan
OCO.

2.1.6.2. Pon vi dém , 7
Phan chinh cua bo dinh thoi 8 bit 1a mot don vi dém song hudng cé thé

1ap trinh dugc. Céu tric cia nd nhu hinh duéi day:

TOVn

{int. Aeq.)
- DATA BUS -
t Clock Select

count Edge
- = a
clear ok Detector | In
TCNTn g Control Logic
_direciion
<
{ From Preacaler
BOTTOM 1"3!’-"

Hinh 2.1.6.5. Pon vi dém

count: tang hay giam TCNTO 1

direction: lya chon gilra dém 1én va dém xuéng

clear: x6a thanh ghi TCNTO

clkro: xung clock cua bd dinh thoi

TOP: bao hiéu bo dinh thoi di ting dén gia tri 16n nhat
BOTTOM: bao hiéu b dinh thoi da giam dén gia tri nho nhat (0)

2.1.6.3. Pon vi so sanh ngo ra
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DATA BUS

OCRn TCHNTn

| i;l

| = [B-bit Comparator }

OCFn (Imt.Reqg.)

Y

op

pottam Waveform Generator ocn

T

WGMn1:0 COMn1:0

FOCn -

Hinh 2.1.6.6. So d6 don vi so sanh ngd ra

B§ so sanh 8 bit lién tuc so sanh gia tri TCNTO véi gia tri trong thanh ghi
so sanh ngd ra (OCRO). Khi gia tri TCNTO bang véi OCRO, bd so sanh sé& tao
mot bao hi¢u. Bio hiéu nay s€ dat gia tri co so sanh ngd ra (OCFO0) 1én 1 vao
chu ky xung clock tiép theo. Néu duoc kich hoat (OCIEO=1), co OCFO s¢ tao ra
mot ngit so sanh ngd ra va s& ty dong dugc xoa khi ngat dugc thyuc thi. Co
OCFO ciing c6 thé duoc x6a bang phan mém.

2.1.7. BO PINH THOI/PEM TIMER/COUNTER 1 16-BIT
2.1.7.1. So do khoi va mot so dac diem
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Count

. TOWn
Claar Control Lodi = {Int. Req.)
Diraction onireroge ok, Clock Selact
B Edge o
A & Datactor [ Tn
TOP | BOTTOM
Yvyy & - { From Prascalar )
A Timer/Countar 4 4
TCNTn | | N o
* 4 * OCFnA
I {Int. Req.)
I
— | | Waveform __
|$_ [ 7| Generaton # OCnA
OCAnA ; 2
! g OCFnB
0 (| TOP {Int.Reaq.)
= | Values —
_ - aveform .
@ - : 7| Genaration | OCnB
% |
I
o OCRNB I
- { From Analog
: Comparator Quput )
| ’—»ICFn {Int.Raq.)
f |
I i -
......I [ ) Edgs Moise
ICPn ™ | Datactor Cancalar
I | -— |ICPn
TCCRnA | | TCCRNB
f'i t ‘ -

Hinh 2.1.7.1.So dd khdi bo dinh thoi

Bo dinh thoi (timer/counterl) 1a mot module dinh thoi/dém 16 bit, co céac dic

diém sau:

True 16-bit Design (i.e., allows 16-bit PWM)

2 don vi ngd vao so sanh doc lap(Two Independent Output Compare
Units)

do6i thanh ghi so sanh ngo ra dém(Double Buffered Output Compare
Registers)

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

Bo chéng nhiéu 16i vao(Input Capture Noise Canceler)

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

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

Gia tri chu ky PWM

B phat tan s6 chung

Bo dém su kién ngoai

4 nguodn ngat doc 1ap (TOV1, OCF1A, OCF1B, and ICF1)
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2.1.7.2. Mot s6 dinh nghia

BOTTOM B¢ dém dat téi BOTTOM khi co gia tri 0x0000

MAX B6 dém dat téi MAXimum khi khi dat gia tri OxFFFF (decimal
65535).

TOP B dém dat t6i TOP khi n6 bang véi gia tri 16n nhat ciia chudi dém.
Gia tri nay co thé duoc gan boi cac gia tri cd dinh : 0x00FF, 0xO1FF, or
0x03FF,hodc gia tri trong bd nhd cua cac thanh ghi OCR1A ,ICR1 .

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

SPI 1a mot giao dién thuc hién viéc trao doi dir liéu gilta cac thiét bi
tuong thich véi khung dir liéu 8bit va dugc truyén dong bd (cung xung nhip
ddnghd).

SPI cho phép truyén dit liéu ndi tiép dong bo gitra thiét bi ngoai vi va vi
diéu khién AVR hodc giira cac vi diéu khién AVR. SPI cia AT90S8535 ¢ cac
dic diém dic biét sau:

Ché 6 song cong, truyén dit liéu dong bd 3 day.

C6 thé giir vai trd Master hoic Slave.

Bit MSB hoic LSB ¢6 thé dugc truyén trudc tiy vao ngudi 1ap trinh.
Bdn tbc do truyén co thé lap trinh thong qua hai bit

Co ngit bao két thiic truyén

Van hanh tir trang thai ngtt (Pugc danh thuc tir trang thai ngu).

So dd ciu tric:

5 misa
.
XTAL . —
MSE LSE c 2 pes
B EBIT SHIFT REGISTER T o
READ DATA BUFFER =
DIVIDER E
#4+5+64+128 =
=
o
O
It =
5P| CLOCK MASTER . CLOEK i =
SELECT CLOCK 5 Sok
LOGIC "
T = T
g — )
E|g EA
x| (=]
‘ g
=| il 9
METR:
SPl CONTROL
= ol ¥ |
wl & w2 | 8 T 5 &
#Ellllll Br%%ggﬁﬁﬂ}l%
[ sPI 5TATUS REGISTER | | SPICONTROL REGISTER |
By By
& rd

SPIINTERRUFT |NTERMAL
REQUEST DATA BUS
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Hinh 2.1.8.1.So dd cau 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 1a thanh ghi dit liéu SPDR (SPI Data
Register).

2.1.9. TWI - TWO WIRE INTERFACE

Two Wire Interface 13 mot soi day két ndi bus 2 chiéu ,ma n6 phu hop véi
IC va SMBUs.

Mot thiét bi duoc két ndi dén mot bus phai hanh dong nhu 1a mot chu
hozc thir cdp.Pau master thuc hién giai doan dau cho sy van chuyén dit lidu voi
dau salve trén bus,va hoi xem nd c6 mudn van chuyé hay nhan dur liéu hay
khong.Mot bus ¢ thé co nhleu master,vd mot b xur i diéu phdi uu tién ,néu
hai hodc nhiéu master c6 gang van chuyén ¢ cung mot thoi dém.

Figure 68. TWI Bus Interconnection

Drenvice 1 Diavice 2 Devica 3 | ... Diavice n [q] R2

SDA

A
1r

Hinh 2.1.9.1.Két ni bus

Module TWi bao gom bus ché d¢ logic ma né co thé thu thap thong tin dé
tim cac diéu kién ngung va bat dau ,bus bi dung do va bus bi 16i Piéu nay co
thé duoc s dung dé xac dinh ché do bus (chay khoéng ,chu, ,ban hodc khong
biét) trong kleu master .Bus che do logic tiép tuc hoat dong trong tat ca cac ché
d6 nghi bao gém ché d6 ngudn giam.
Thuat ngtTWI

The following definitions are frequently encountered in this section.
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Table 64. TWI Terminology

Tarm Dascription

Mastar Thea devica that initiates and terminates a transmission. The Master also
generates the SCL clock.

Slave The device addressad by a Master.

Transmitter | The davice placing data on the bus.

Reacaiver The davice reading data from the bus,

Hinh 2.1.9.2.Thuat ngt TWI
2.1.10. BQ SO SANH TUONG TU (ALALOG COMPARATOR)
B§ so sanh tuong tu cia AVR ¢6 dau vao 1a hai chan PB2 va PB3 (nhu
hinh v€). V61 chén PB2 dugc ndi vao cuc duong ciia bd so sanh va PB3 dugc
nbi vao cuc 4m ciia bo so sanh.N6 tao ra hai mirc logic néu V+>V- thi tin hiéu

rala 1 va ngugc lai 1a 0.
WEE

SELECT IR

ACD
NG
PE2 cle
(AN _|
+ L] AMNALDG
o INTERRLUFT COMPARATOR

FB3 T T e |
(AINY

ACIET ACISD ACIC

—_—
TQATICT1 CAPTURE
TRIGGER MLUX

-
=

ACO

Hinh 2.1.10.1.So d6 khéi bo so sang tuwong tur

Pé diéu khién va qua sat trang thai cua by so sanh tuong ty ta c6 mot
thanh ghi d6 1a thanh ghi ACSR.Truéc khi tim hiéu vé nguyén tic hoat dong
ctia no ta s& gidi thiéu vé thanh ghi nay.
Thanh ghi ACSR 1a mdt thanh ghi 8 bit c6 dia chi trong cac thanh ghi 1/0 la
0x08 va co dia chi trong khong gian b nhd SRAM la 0x28.Trong 8 bit thi c6 7
bit dugc dinh nghia va bit 6 khong dugce dinh nghia.N6 chi co thé doc va ludn
c6 gia tri logic 1a 0.
Bit 7-ACD:Analog comparator disable —Pay 1a bit diéu khién.

Bit nay ttruc tiép diéu khién hoat dong ctia AC(bo so sanh twong tr). Néu
nhu bit nay duoc set 1én 1 thi nguén cung cap cho AC hoat dong bi tat (turn off)
va dong nghia véi viéc no khong hoat dong.Va néu n6é dugc xoa thi AC duoc
cap ngudn va hoat dong binh thudng.Chi y :Ta c6 thé thay doi gia tri logic cua
bit nay lac ndo ciing duge dé ngung hoat dong ctia chiing hodc cho chiing hoat
d6ng tro lai nhung khi thay doi ghia tri logic ctia no thi ngat (ngét cia AC)can
bi cdm néu khong nod s& sinh ra mot ngit (Cu thé 1a bit ACIE can bi x0a).
Bit 5-ACO:Analog comparator output —Day 1a bit trang thai.

Bit ndy duoc ndi tric tiép v6i dau ra cua bd so sanh tuong tu.
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Bit 4-ACI:Analog comparator interrupt flag —bay la bit trang thai.

Co bao ngat ctia bd so sanh twong tu. Neu nhu ¢ nay dugc set va cac ngat
dugc phép thi mot chuong trinh phuc vu ngat duoc goi va ching dudc x6a bang
phan ctimg khi chuong trinh bao ngét duoc phuc vu. Cac truong hop 1am thay
d6i trang thai cd nay ngoai viéc thay doi bit ACD s& duoc noi téi trong céc bit o
va 1.
Bit 3-ACIE:AC  interrupt enable —Pay 1a bit diéu khién,

Néu bit ndy dugc set thi ngit nay dwoc phép va nguoc lai.
Bit 2ACIC:Analog comparator input Capture Enable —Pay 1a bit diéu khién.

Khi bit nay dugc set 1én 1 thi dau ra cua AC duoc ndi truc tiép vao dau
vao cua chirc nang bt sy kién ctia Timer/counter 1.( Poc thém timer/counter1).
Bit ACIS1 va ACISO :Ac interrupt mode select —Pay 1a hai bit diéu khién.

ACIS1 | ACISO |Ché dd ngat

0 0 Theo muc

0 1 Danh riéng(chua dung
dén)

1 0 Sudn xudng

1 1 Sudn lén

Hinh 2.1.10.2.Ché d¢ ngdt 2 bit ACISI va ACIS2

Chu y: Cac bit nay cting co thé duoc thay d6i bat ctr khi nao. Nhung khi
thay d6i thi ngat ctia nd phai bi cam.

Ta c6 thé sir dung 1énh SBI hoac CBIU dé thay doi trang thai cac bit trén
thanh ghi nay trir bit ACI. Bit nay sau khi dugc doc ciing sé& bi x6a (néu n6 dugc
set).

Thiét 1ap port ddu vao cho bo so sanh tuong ty:

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

Pé 1ap trinh cho AC ta bat dau cac bude sau:
Budc 1: Thiét 1ap cac chan dau vao cho AC.
Budc 2: Chon cac ché d6 cho AC vi nhu dung ngit ...
Budc 3: Khdi dong AC bang cach x6a bit ACD
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2.1. 11.USART ( Universal asynchronous receiver/transmitter )
2.1.11.1 Pic diém
B6 truyén nhéan nbi tiép dong bd va bat dong bo 1a mot thiét truyén
thong nbi tiép ¢ cac chirc nang chinh nhu sau:
e Hoat dong song cong (cac thanh ghi truyén va nhan ndi tiép doc lap voi
nhau).
e Hoat dong déng bo hodc bat déng bd
e B0 tao tdc dd baud c6 do chinh x4c cao
e Hb tro khung truyén ndi tiép voi 5, 6, 7, 8, hoac 9 bit dir li€u va 1 hoac
2 bit stop
e Kiém tra chin Ié
e Phat hién tran dir liéu
e Phat hién 16i khung
e Loc nhiéu, bao gdm phat hién bit start 151 va bd loc thong thap sb
e Ngit khi két thiic truyén, thanh ghi truyén hét dit liéu va két thiic nhan
[ ]
[ ]
d

Ché d6 truyén théng da vi xtr 1y
Ché do truyén dong bo toc do cao

L
e
| * Clock Generator |
I UBRR[H:L] |
| foT-1e] |
| T |
I |
| BALD RATE GENERATOR |
| ‘ |
pobfeecineind FIN P
I r o conTRoL [ XCK
| I
rrreeeecee e o o _
I Transminn?il
o ™
: UDR (Tranamit} CONTROL I
7 PARITY |
. I GENERATOR I
=1 v a FIN I
2| | TRANSMIT HIFT REGISTER CoFTEGL e TxD
< =
> N A |
g | Receiver |
' > cLoek RX |
| RECOVERY CONTROL |
I |
| I
= i DATA Fin
: A’D_' RECEIVE &HIFT REGISTER sl controL ] RxD
I
| ¥ |
P PARITY
I UOR: (recebn CHECKER I
| I
| __ ]
-t
UCBRA UCSRE UCSRE
f 3
L J
'ﬂ -

Hinh 2.1.11.1.So d6 khéi bo USART
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USART bao gom 3 phan chinh: bd tao xung clock, b truyen va bo
nhan. Cac thanh ghi diéu khién dugc str dung chung giira cac phan nay.
2.1.11.2. Tao xung clock

Bd tao xung clock tao ra xung déng ho can ban cho b truyén va bo
nhan. USART hd trg 4 ché do hoat dong xung clock: bat dé)ng bo, bat déng bo
tdc dd cao, truyén déng b0 master va truyén déng bo slave. So dd khéi cua bo
tao xung clock nhu sau:

| UERFR |

L2x
* fasc
T LERR+1
Prescaling e /2 = 4 - 2 =
Cown-Countar o
'y ;
OsC — tuclk
DDR_XCK
Y *
Sync - Edge =
xcki r" Registar Detactar 0
= UMSEL
cko 4
Pin |2t Y L
DDR_XCK UCROL !
: reclk

Hinh 2.1.11.2. Bon vi tao xung clock

txclk: xung déng ho bo truyén
rxclk: xung d6ng hd bo nhan
xcki: tin hi€u vao tir chan XCK, str dung cho hoat dong truyén déng bo master
xcko: tin hiéu xung clock ngd ra téi chan XCK, sir dung cho hoat dong truyén
ddng bo slave
fosc: tan s tir chdn XTAL
2.1.11.3. Pinh dang khung truyén
USART chap nhan tat ca 30 t6 hop cta cac dinh dang khung truyén sau

day:
e 1 bit start
e 5,6,7,8,hoac 9 bit dir li¢u
e C6 hoidc khong c6 bit chan 1é
e 1 hodc 2 bit stop

Mot khung truyén bat dau véi mot bit start, theo sau d6 1a bit c¢6 trong
sO thap nhat (LSB) cua dit li¢u (c6 thé 1én t61 9 bit), két thiic bang bit co trong
s0 1on nhat (MSB) va bit stop.
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I~ FRAME ﬁ

(IDLE) \ St/ 0 }( 1 X 2 }( 3 X 4 }([SIX [E]X [}']X [B]X[F"]/Sm [Sp2]\ (St/IDLE)

Hinh 2.1.11.3.Dinh dang khung truyén

St: bit start (murc thap)

(n): bit dit liéu (0 dén 8)

P: bit chén 1¢

Sp: bit stop (murc cao)

IDLE: khong c6 dit liéu truyén (mirc cao trong sudt thoi gian idle)

2.1.12. HE THONG XUNG CLOCK

P& cA u hinh cho chip hoa t d6 ng theo ché do® xung
clock nao, ngw & i ta dung céac bit cd u chi ( fuse bit ) CKSEL
3, CKSELZ, CKSEL 1.

Ngoai ra khi vi dié u khié n dw o c danh thrc tlr cac ché
d® nghi sang ché d0 hoa t dd ng binh thw & ng, bd ta o
dao ddng cdn c6 md t khod ng thoi gian d& 6 n di nh,
khod ng tho i gian nay go i 1a th® i gian kh& i d6 ng ( start-
up time ). CPU chi thwec hié n 1@ nh khi hé t khod ng thd i
gian kh®& i d6 ng nay.

Khi ta reset CPU cling cd n md t khod ng thd i gian tri hoan
(delay time ) d& ngud n nuoi dat mrc & n di nh trw & ¢ khi
thwe bat ddu thwe thi 1& nh. Ngw & i ta dung cac bit ca u
chi CKSEL 0, SUTI, SUTO d& thié t 14 p th® i gian khé i dd ng
va th& i gian tri hoadn. Khoa ng th®& i gian kh® i dd ng va
thd i gian tri hodn dwoc do dwoc do ba ng md t d6 ng hd
rieng, do la bd dao dd ng Watchdog. TAn s6 cla bd dao
dd ng Watchdog phu thud ¢ vao dién thé ngudn nudi va
nhié t do moi trw o ng. O Vee = 5V va nhié t d0 250C thi
tdn s6 clhabd dao dd ng Watchdog la 1 MHz.

Lien quan dé n vié ¢ thié t 1ap cl a hé thd ng xung clock
ng & i ta con dung t& i bit cd u chi CKOPT ma vai tro cl a né
kha linh hoa t tuy theo vié ¢ thié t 14 p xung clock cho hé
thd ng nhw thé nao. Hinh 18 cho thd y ATmegal28 c6 t& i 7
bd ta o xung clock ¢6 thé dwo c 1y a cho n.
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Dw&i day 1la mo ta cu thé cho tepng trwdng hop cau
N > ~ X
hinh xung clock ci a hé thd ng.
Asynchronous Genaral 1FO Flash and
TimenCourtar Modules ADC CPU Care RAM EEPROM
A A 'y 'y 'y Iy A A
clk, .
clkyg AVA Clock clk_,,
Control LUnit
CIHH-\.'EY l::"';FLn'-\.'EH
F 3
Reset Logic Watchdog Timer
I R
Source Clock Watchdog Clock
Clock Watchdog
Multiplexer Oscillator
A A A & &
TimerCounter Extamal RC Crystal Low-Fraquency Calibrated RC
Oscillator Oscillator Extamal Clock Oecillator Crystal Oscillator Oecillator

Hinh 2.1.12.1.Hé théng xung clock

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

Vi diéu khiénAtmega8 c6 mot bd bién ddi ADC tich hop trong chip voi
cac dic diém:
Do phan giai 10 bit
Sai s6 tuyén tinh: 0.5LSB
P06 chinh xac +/-2LSB
Thoi gian chuyén d6i:65-260ps
6 Kénh dau vao c6 thé duogc lua chon
C6 hai ché d6 chuyén doi free running va single conversion
C6 ngudn bao ngat khi hoan thanh chuyén ddi
Loai bo nhiéu trong ché d6 ngi
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e
o SEIT DATA BUS .
v EE )
EE
ADC MULTFLEXER ADCCTRL. & STAT ADCDATAS
ES (DML 353 ETER (ADCERA BOCHIA
I EEE & ; k. F
EEIEE % 4 e
= £
TRiGaER :
s=L
F ¥ +
| MUY DECODER | r
FEECA —
£ M STAE
= v
5 COMVERSION LD
r SAMPLE & HOLD

A:-::Di . MGLE ENDED | DFFERE NTIAL SELEC TR
A__ED ’%Ji .;:-_'.'_J_.' =
A::alji
= J— \ IJ—
A::ED _ "
.ﬁ::'D
A::-:-D |
L ‘“£
Hinh 2.1.13.1.So d6 bo bién d6i A/D

Tam dau vao cia ADC la tam chan cia PORTA va ching dugc chon
thong qua mot MUX.

Pé diéu khién hoat dong vao ra dit liéu cia ADC va CPU ching ta c¢6 3
thanh ghi: ADMUX la thanh ghi diéu khién lya chon kénh dau vao cho ADC,
ADCSRA la thanh ghi diéu khién va thanh ghi trang thai cia ADC, ADCH va
ADCL 1a 2 thanh ghi dir li¢u.

Nguyén tic hoat dong va 1ap trinh diéu khién

ADC c6 nhiém vu chuyén ddi tin hiéu di¢n ap tuong ty thanh tin hiéu
s6 co do phan giai 10 bit.Véi gia tri nho nhét cta dién ap dit & chan AGND
va gia tri cuc dai cua di¢n ap tuong tu duogc méc vao chan AREF. Tam kénh
tuong tu dau vao duoc chon lua thong qua ADMUX va ADMUX nay duoc
diéu khién boi thanh ghi ADMUX.
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ADC nay c6 thé hoat dong dugc ¢ hai ché do. Po 1a chuyén ddi don:
chi chuyén d6i mot 1an khi ¢ 1énh chuyén d6i va ché d6 tu chuyén ddi (Free
running mode) day 1 ché d6 ma ADC ty dong chuyén ddi khi duoc hoat dong
va cong viéc chuyén dbi c6 tinh tuan hoan (chi can khai dong mot lan).

ADC dugc phép hoat dong nho thiét 1ap bit ADEN. Qué trinh chuyén
d6i duoc bat dau bang viéc ghi vao bit ADSC mirc logic 1 va trong sudt qua
trinh chuyén d6i bit nay luén duoc git & muic cao. Khi qua trinh chuyén doi
hoan thanh thi bit nay duoc x6a bang phan cimg va cd AIDF duoc bat 1én.

Dir liéu sau khi chuyén d6i duoc dua ra thanh ghi dir lieu ADCL va
ADCH, nhung chu y khi doc dir li€u tir hai thanh ghi nay thi doc ADCL trudc
ro6i méi doc ADCH. Néu doc ADCH trudc thi dit liéu cap nhat co thé ghi de
1én ADCL (Vi diéu khién nghi rang d doc xong dit liéu).

Pé diéu khién vao ra dit liéu véi ADC, cac budce thue hién nhu sau:

Budc 1: Pinh nghia cac cong vao cho tin hiéu twong tu
Xo0a bit trong g v6i chan do trong thanh ghi DDRA. Sau do6 loai bé dién tro
treo bang cach xoa bit twong Gmg & thanh ghi PORTA.

Budc 2: Chon kénh tuong tu vao (chon chan vao cho ADC) thong qua
thanh ghi ADMUX (c6 thé thay doi trong qua trinh hoat dong).

Budc 3: Thiét 1ap cac thong s6 cho ADC
Téc do chuyén ddi thong qua xung nhip chuyén doi.

Ché d6 chuyén d6i : don hodc ti dong.
Str dung ngat hodc khong.
Budc 4: Bat dau chuyén ddi va doc dir lidu.
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2.2. CAC LINH KIEN KHAC
2.2.1. Motor mdt chiéu
Em sir dung 2 motor mét chiéu 24V DC

Hinh 2.2.1.C4c motor mot chiéu 24 VDC
Céc thong sb ctia motor nhur sau :
e Pién ap cip cho motor 24V DC, 2A
e (Cong suat khoang 48 W
e Tbc do tdi da 200 vong /phut
e Motor c¢6 hop giam toc
Chtc ning :Lam dong co truyén dong chinh cho bang tai.

Em sir dung 2 motor mjt chiéu 12V DC

Hinh 2.2.2.Céac motor mdt chiéu 12V DC
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Céc thong sd ctia motor nhu sau :
e Pién ap cap cho motor 12V DC, 2A
e (Cong suat khoang 25 W
e + Tdc d6 tdi da 200 vong /phut
e Motor c6 hop giam tdc
Chtrc nang :Lam dong co truyén dong chinh cho co cdu gat san pham, lam ddi
tugng diéu khién ctia mé hinh bang tai.
2.2.2. Bién ap cip ngudn

bé cap nguon cho mach dong luc va mach diéu khién trong mé hinh

em str dung 1 bién ap ha ap.

b 20

Hinh 2.2.3.Bién ap cap ngudn
Céc thong sb cua bién ap:
e Nguon cap vao bién ap: 220 VAC
e Ngudnra 6V, 9V, 12V, 15V, 18V, 24 VAC
e Dong dinh murc: SA
2.2.3. Cam bién quang
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Hai cam bién quang

Hinh 2.2.4.Cam bién quang

Théng sb
e Gom co 3 day: 2 day cip ngudn va 1 day phan hdi tin hiéu muc logic
vé vi diéu khién
e Nguon cp cho cam bién: 6v+36V DC
e Pham vi tac dong <30 cm
Chirc nang
Dung dé nhan biét khi c6 san pham di qua va dua tin hiéu dién vé vi
diéu khién va vi diéu khién thyc hién chirc nang da 1ap trinh
2.2.4. Cong tic hanh trinh

Bdn cong tic hanh trinh

$5

Hinh 2.2.5.Céc cong tac hanh trinh
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Théng s6
e Dong dinh muc: SA
e Di¢n ap dinh mtrc : 125~250V
e Chirc nang
Dung dé tao goc quay cho can gat duoc gin ¢b dinh voi dong co 12V

DC.
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CHUONG 3:

THIET KE VA THI CONG HE THONG BANG TAI

3.1. KET CAU CO KHI

Hinh 3.1: Két cu co khi ctia md hinh
e Khung sit c¢6 kich thudc: chidu dai 1,7m, ngang 60cm ,cao 50cm
e Bing tai chdng truot: c6 mit sau boc 10p vai chdng truot
e Truc bang tai :trong mé hinh em st dung 6 thanh nhya dac c6 duong
kinh 20mm, chiéu dai mdi thanh 18 cm
e GoOm 12 vong bi nho: dung dé d cac truc cta bing tai 1a cac con lin

e Ngoai ra con cac phu kién nhu 6c¢ vit, dai vit con lan ...

3.2. THIET KE MACH PIEN
3.2.1. Mach ngudn 5V DC va 12V DC
Chirc ning b ngudn
B6 nguén nham cung cap dién dp mot chidu +5V,+12V, +24V 6n dinh cho
mach dién. Dé tao duoc ngudn theo yéu ciu em sir dung 2 IC 6n ap 7805 va

2576 dé tao ra dién ap on dinh 5 VDC va 12 VDC
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B0 ngudn phai ¢o tinh chéng nhidu tét ( Nhét 1a cac xung nhiu tir dong co )

dé tranh lam treo vi diéu khién

So do nguyén ly
+24v
vee
e RIS
| - L N % Out 2 y
! - c7
2 1 100nF D4
Iy = - WLed
GND LM78xx l .
L
1 GND
: | R ‘
Hinh 3.2.1.1. Mach tao nguon 5VDC
Us =]y
1 2 L1
VIMN ouT £
_ A Value: 100ul
= ON/OFF FB ==
+C4
— LM2376T-12.0
GND ===
| GND
_l+cs
“ T 1000uF/25v

GND

Hinh 3.2.1.2. Mach tao ngudn 12VDC

Giai thich nguyén ly hoat dong
e Dung bién ap 5A dé chuyén tir ngudn 220VAC sang ngudn 18VAC
e Nguon 18VAC nay sé& cho qua cau Diode dé nin dong xoay chiéu
thanh 1 chiéu.C6 dién ap khoang 24VDC

o Diode D4 Ia Led dé bao c6 ngudn cip cho mach
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e (Cdc tu trong mach co6 tac dung loc nhiéu ngudén dau vao cling nhu loc

nhicu nguon dau ra. Lam cho nguén tuong d6i 6n dinh, khong bi anh

huong nhiéu boi tai ( tai nhd )

12VDC

3.2.2. Khoi mach diéu khién ATmegas8

Cac IC 7805, 2576 co tac dung 6n dinh dién ap dau ra 1a 5VDC va

So do nguyén ly
Ul
Mos [
12 2
14 A PRO(CR) PCO(ADCO) (5
356 PAC el P31 (OCIA) PCI (ADC) (3
! 78 o PB2 (SSOCIB) PC2(ADC)
MISO_ gy PR MO 2o b3 (MOSIIOC2) PC3 (ADC3) (35X
T S0 Lol PB4 (MISO) PC4 (ADC4/SDA)
c SR 1% pes(sck) PCS (ADCS/SCL)
== Lot ADCS [
= ADCT fo% .
A0 GND vee
1 : e PBS (XTALI/TOSCI) , Rl
2 i e i e PBT(XTAL2TOSC)  PC6 (RESET) kRS Sy "
SLL & I
; TMHz vee L6
3 b 9 14F
L gR2 GRI SRé (RS QRO | 2pFRLL 304 by rxp) VCC —gvee
I = 10kST10kS 10kS 10k 10k —= RL2_ 3] ] PDI (TXD) avee 188 I
: : ! ; L
GAD GAD 2ol pD2 (INTO) AREF 2
| io{ PD3 (INTI) ) 1
2 =l PD: (XCK/TO) GND o
el Aol pDs (T1) GND
— L 2 1% PD6 (AINO) GND
= PD7 (AIN1)
ATmegaRA-AU =

Hinh 3.2.2.1. Mach diéu khién cho ATmega8

Giai thich nguyén ly hoat dong

e Sir dung cac cong két ndi J1, J2, J3.Trong d6 J1dé nap chuong trinh

diéu khién cho ATmega8, J2 dé két ndi v6i mach cam bién quang

Cac chan GND noi1 mass
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Chan PB1, PB2, PB3 dé tao tin hiéu cho photo quang
Chan PDO, PD1 dé tao tin hiéu diéu khién cho cap role

Chan PDS5, PD6, PD7 dé nhén tin hiéu tir cam bién quang



Ul
pwma S PBO(CP) PCO (ADCD)
TwEE 3| PBL(OCIA) PCI (ADC
pwMml  MBSI T PE2(SS/0OCIB) PC2 (ADC2)
: 2 PB1 (MOSIOC2) PC3 (ADC3)
! PB4 (MISO) PC4 (ADC4/SDA)
- PBS (SCK) PC5 (ADCS/SCL)
ADCE
= ADCT
GND
e e PB6 (XTALI/TOSCL)
R s e PBT (XTAL2TOSC2) PC6 (RESET)
vec
r2 r3 lra lrs lre 2pFRLI__3g A
idioFiocF okl = RLz__3[] LOURXD) WEE
e el PDI(TXD) avee
it 2= PD2 (INTO) AREF
PD3 (INT1)
G PD4 (XCK/TO) GND
— i PD5 (T1) GND
A == = PD6 (AINO) GND
ﬁM_u = PDT (AINI)
),
ATmegasA-AU — +24v
GND ;
, X X X :
pwm1 R7 T Pwmz RE Pwm3 BRI
A _—“ 4 —M A ﬂ i
330R 330R 330R
W\ | RIO CHI W\ Rl CcH2 e _ RIZ CH2 = Q!
_ _ I—] Value: IRF
= m_wom = m_mcw == w_mc_w
GNpU2 10k GNDUY3 10k GnDU4 10k
= = GND
ND GND
Value: _mmvl_ Value: :ﬁ];
Q2 CH2 _ Q3
Us L +12v
RL2 Q5 Relay 8 pin-L 1 — - 2
¥ VIN ouT
npn npn Value: 100uH

4
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Chikc ning cic phan tir

Céc photo quang c6 tac dung cach ly tin hiéu diéu khién va phan dong luc
Cip role co tac dung déo chiéu dong co gat san pham

LM7805 dé tao ngudén 5VDC cho mach

LM2576 dé tao nguén 6n dinh 12VDC cho dong co 12 VDC

3.2.3. Mach in
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Hinh 3.2.3.1. Mach in
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3.2.4. Mach diéu khién cho ciam bién mau sac
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Hinh 3.2.4.1. Mach diéu khién cho cam bién mau séc

Chirc ning cac phan tir

e LMI1117 c6 tac dung tao ra dién 4p 6n dinh 3.3V dé cung cip cho mach

cling nhu cdm bién mau va 4 con Led

e TCS3200 1a cam bién mau sic c6 cac chan 1,2,3,6,7,8 két ndi véi vi

diéu khién MSP430F dé gui tin hiéu cho vi diéu khién xtr 1y, con lai 2

chan 4,5 cap ngudn 3.3V dé hoat dong
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e Ciac Led DI, D2, D3 c¢6 tac dung hién thi khi phat hi¢n ra vat phém
trung véi mau da cai dat

e Cac Led D4, ..., D7 c6 tac dung dé chiéu sang vat, nham muc dich tao
ra sy phan xa bé mit caa vat dé cam bién mau sic doc dugc mau cia
vét pham

e Cac ty Cl, C2 c6 tac dung loc nhiéu nguén dau vao cling nhu nguén
dau ra cia mach. Lam cho nguén on dinh, khong bi anh hudng bdi

nhiéu
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3.3. LUU PO THUAT TOAN PIEU KHIEN

thibéothnen
ngat, khai bao
bién

\ 4
On dinh tdc d6
bang tai
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Phat hién
vat (1 tiéng)

Néu mau
xanh

Néu mau do

Néu cam bién
quang mau
xanh cé

Néu cam bién
quang mau do
co

Dimg su ¢b Gat sp mau Gat sp mau xanh
do

Mau vang
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3.4.CHUONG TRINH PIEU KHIEN

#include <mega8.h>
#include <delay.h>

#define RL1 PORTD.0
#define RL2 PORTD.1

#tdefine Red PIND.5
#tdefine Blue PIND.6
#tdefine Green PIND.7

#define S_Red PIND.3
#define S_Green PIND.4

#define Motor_Main OCR1AL//  Pwm Motor bang tai
#define Motor 2 OCR1BL// Pwm Motor thu 2
#define Motor 1 OCR2// Pwm Motor thu 1

bit Op_Red=0, Op_Green=0, C_Red=0, C_Green=0;
unsigned char i=0;

// Timer O overflow interrupt service routine

interrupt [TIMO_OVF] void timerO_ovf _isr(void)

{

// Reinitialize Timer 0 value

TCNTO0=0x88;

// Place your code here

iIf(Red==0 && C_Red==0) C_Red=1, C_Green=0;// Neu co sp mau Red thi
ghi nho

else if(Green==0 && C_Green==0) C_Green=1, C_Red=0;// Neu co sp mau
Green thi ghi nho

iIf(S_Red ==0 && C_Red==1)// Neu Sp Red gap Sensor Red thi dung dong
Co va gat vao mang Red

{
Motor_Main=0;// Tat Motor

C_Red=0;
Op_Red=1;// Yeu cau gat vao mang Red
Op_Green=0;// Ko duoc gat vao mang Green

¥

64



else if(S_Green ==0 && C_Green==1)// Neu Sp Green gap Sensor Green
thi dung dong co va gat vao mang Green
{
Motor_Main=0;// Tat Motor
C_Green=0;
Op_Green=1;// Yeu cau gat vao mang Green
Op_Red=0;// Ko duoc gat vao mang Red

k
k

void main(void)

{

// Declare your local variables here

// Input/Output Ports initialization

/[ Port B initialization

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

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

PORTB=0x00;

DDRB=0x0E;

[/l Port C initialization

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

/] State7=T State6=T State5=T State4=T State3=T State2=T State1=0
State0=0

PORTD=0x00;

DDRD=0x03;

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

TCNTO0=0x08;
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// Timer/Counter 1 initialization

/I Clock source: System Clock

/Il Clock value: 46.875 kHz

// Mode: Ph. correct PWM top=00FFh
/[ OC1A output: Non-Inv.

/[ OC1B output: Non-Inv.

// Noise Canceler: Off

/l Input Capture on Falling Edge
I/l Timer 1 Overflow Interrupt: Off
/I Input Capture Interrupt: Off

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

TCCR1B=0x04;

TCNT1H=0x00;

TCNT1L=0x00;

ICR1H=0x00;

ICR1L=0x00;

OCR1AH=0x00;

OCR1AL=0x00;

OCR1BH=0x00;

OCR1BL=0x00;

// Timer/Counter 2 initialization

/Il Clock source: System Clock

/I Clock value: 46.875 kHz

// Mode: Phase correct PWM top=FFh
// OC2 output: Non-Inverted PWM
ASSR=0x00;

TCCR2=0x66;

TCNT2=0x00;

OCR2=0x00;

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

I/ INT1: Off

MCUCR=0x00;

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

// Analog Comparator: Off

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

SFIOR=0x00;

// Global enable interrupts
#asm("sei")

for(i=0;i<250;i++)

{
Motor_Main=i;
delay_ms(6);
}
i=0;
while (1)
{
// Place your code here
if(Op_Red==1)// Neu yeu cau gat mang Red
{
delay _ms(100);
Motor_1=200;
delay _ms(5000);
Motor_1=0;
RL1=1;// Dao Role
Motor_1=200;
delay_ms(5000);
Motor_1=0;
RL1=0;
Op_Red=0;
delay_ms(100);
Motor_Main=100;
}
else if(Op_Green==1)// Neu yeu cau gat mang Green
{
delay _ms(100);
Motor_2=200;
delay _ms(5000);
Motor_2=0;
RL2=1;// Dao Role
Motor_2=200;
delay_ms(5000);
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Motor_ 2=0;
RL2=0;
Op_Green=0;
delay_ms(200);
Motor_Main=100;

3.5. MO PHONG

5 Phan Lnai SP - 515 Professional (Amimating) FEX
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Hinh 3.5.1. M6 phong bang Protus
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KET LUAN
Sau 3 thang lam t6t nghiép duéi sy hudng dan tan tinh ctia Th.S Nguyén
Poan Phong va K.S Ngb Quang Vi ciing cic thy cb gido trong t6 bd mon
cong véi su nd luc ciia ban than, em da hoan thanh ban dd 4n tot nghié¢p voi
dé tai : “ Thiét ké mo hinh bing chuyén phan loai san pham theo mau sic”.
Trong dé tai ndy em da giai quyét dugc nhitng van dé sau:
e Hé thong hoa duoc cac thiét bi van tai lién tuc
e Tim hiéu duoc mot sé ung dung cua cac thiét bi van tai trong céng
nghiép
e Tim hiéu duoc ciu tao, nguyén Iy hoat dong cia AVR, cam bién mau
sac, cam bién quang dién
e Thiét ké luu d6 thuat toan diéu khieén,mach diéu khién va thiét ké hoan
thién mo hinh bang chuyén phan loai san pham theo mau sac
Tuy nhién do thoi gian lam d6 4n va kién thirc ban than con han ché vi
thé dd an ctia em con c6 nhimg thiéu sot sau:
e Chua thuc hién diéu khién 6n dinh téc do bang tai
e Chua thuc hién duogc diéu khién gian khoang cach caa san pham
e Chua thyuc hién duogc diéu khién dém san pham
Pé d¢é tai duoc hoan thién va chi tiét hon ca phan ctng va phan diéu
khién em mong mudn khoa dién cong nghiép tao diéu kién cho sinh vién khoa
sau hoan thién hon nita dé dé tai co thé dugc tmg dung vao thuc té dong gop
cho nganh cong nghié€p nudc nha
Em xin chan thanh cam on !
Hai Phong,ngay...thang...nam...

Sinh vién thuc hién

Dang Vi Hi¢p

69



TAI LIEU THAM KHAO

1. H6 Trung My (2007) Vi xtr Iy. Nha xuét ban dai hoc Quéc Gia

2.Datasheet ATmega8

3. Truong Sa Sanh ( chi bién ),(2003) . Ky thuat dién dai cuwong. Nha xuat
ban dai hoc Quéc Gia

4. Pham Cong Ngo (1985) Ly thuyét diéu khién tw dong. Nha xuét ban Khoa
hoc va Ky Thuat

5. Céc tai liéu tir internet, tir dién dan www.hocavr.com va céc dd an cia cac

anh chi khoa trén.

70


http://www.hocavr.com/

71



