LOI MO PAU

X4 hoi ngay cang phat trién, nhu cau vat chat va tinh than cta con ngudi
ngay cang cao, vi thé bai toan vé cung — cau dang duoc cac nha san xuat tim
cach giai quyét. Tu dong hoa trong diy chuyén san xuat 1a mot phuong an toi
uu, n6 doi héi sy nhanh chéng, chinh xac va giam thiéu duogc nhan cong lao
d6ng. Qua trinh san xuit cang duoc tu dong hoa cao cang ning cao ning suit
san xuat giam chi phi tang tinh canh tranh cho cac doanh nghiép. Vi vay dé tai
nay duoc nghién ctru va thyc hién nham gbp mot phan nhod vao muc dich néu
trén, dong thoi gitip cho hoc sinh sinh vién thdy dugc méi lién hé giita nhimng
kién thirc dd hoc ¢ trudng voi nhitng tmg dung bén ngoai thuc té.

Pé tai ma em thyc hién c6 nhiéu Gmg dung quan trong trong nhiéu linh
vuc nhu van chuyén san phdm, dém san phdm va phan loai san pham. Vi hé
thng tr dong hoa nay chung ta c6 thé giam thiéu nhan cong di kém véi giam
chi phi san xuat

Trén day 1a dé tai : “Xay dwng hé théng phan loai san pham theo kich
thwéc bang vi diéu khién” do Thac si Nguyén Trong Thiang huéng dan da
thuc hién.

Dé tai gdm nhitng noi dung sau:

Chuong 1: So lugc vé hé théng phan loai san pham theo kich thuéc.
Chuong 2: Tong quan vé vi diéu khién PIC16F877A

Chuong 3: Thiét ké xay duyng mé hinh.

Trong qua trinh thyuc hién chuong trinh con gap nhiéu kho khin d6 1a tai
liu tham khao cho van dé nay dang rat it va han hep. Mac du rat ¢ géng
nhung kha ning, thoi gian ¢ han va kinh nghiém chua nhiéu nén khong thé
tranh khoi nhitng sai sot rit mong su dong gop y kién b sung cua cac thay cd

gido dé do an nay duoc hoan thién hon.



Chuwong 1
SO LUQC VE HE THONG PHAN LOAI SAN PHAM.

1.1 CAC BANG CHUYEN PHAN LOAI SAN PHAM HIEN NAY.

Phan loai san pham 1a mot bai toan di va dang duoc (ng dung rat nhiéu
trong thyc té hién nay. Ding sitc nguoi, cdng Vviéc nay doi hoi su tap trung
cao va co tinh lap lai, nén cac cong nhan khé dam bao duoc su chinh xac
trong cong viéc. Chua ké dén c6 nhitng phan loai dya trén céc chi tiét ki thuat
rat nho ma mat thuong kho c6 thé nhan ra. Diéu d6 s& anh hudng tryc tiép toi
chat luong san pham va uy tin ctia nha san xuat. Vi vay, hé thong tu dong
nhan dang va phan loai san pham ra doi 12 mot sy phat trién tat yéu nham dap
rng nhu cau cudc song.

Ty vao mic do phuc tap trong yéu cau phan loai, cac hé théng phan loai tu
déng c6 nhitng quy md I6n, nhé khéc nhau. Tuy nhién c6 mét dic diém chung
la chi phi cho céc hé théng nay kha 16n, dac biét doi véi diéu kién cua Viét
Nam. Vi vay hién nay da s6 cac hé théng phan loai ty dong da phan méi chi
duoc ap dung trong cac hé thdng co yéu cau phan loai phtc tap, con mot
lugng rat 16n cac doanh nghiép Viét Nam van sir dung truc tiép suc luc con
nguoi dé 1am viéc. Bén canh cac bang chuyén dé van chuyén san pham thi
mot yéu cau cao hon dugc dit ra d6 1a phai ¢6 hé théng phan loai san pham.
Bai vi trude ddy khi nganh cong nghiép chua dugc phat trién, cong viéc nay
do con ngudi dam nhan bang mat thuong, bang kinh nghiém va su ghi nhd,
truc tiép phan loai cac san pham dat yéu cau hoac loai bo phé pham bang tay.
Tuy vay cbng viéc doi hoi su tap trung cao va cd tinh lap lai, nén cac cong
nhan kho ¢am bao duoc su chinh xéc trong cong viéc. Diéu d6 s& anh hudng
truc tiép toi chat lugng san pham va uy tin caa nha san xuat. Vi thé hé thong

tu dong phan loai san pham ra doi dé dap (ng nhu cau cip bach nay. Con rat



nhiéu dang phan loai san pham tly theo yu cau cua nha san xuat nhu: Phan
loai san pham theo kich thuéc, Phan loai san pham theo mau sac, Phan loai
san pham theo khdi lugng, Phan loai san pham theo ma vach, Phan loai san
pham theo hinh anh anh v.v... Vi ¢6 nhiéu phwong phap phan loai khac nhau
nén c6 nhiéu thuat toan, hudng giai quyét khac nhau cho tirng san pham, dong
thoi cac thuat ton nay cd thé dan xen, hd trg 1an nhau. Vi du nhu mudn phan
loai vai thi can phan loai vé kich thudc va mau sic, vé nuéc udng (nhu bia,
nudc ngot) can phan loai theo chiéu cao, khéi lugng, phan loai xe theo chiéu

dai, khéi lugng, phan loai gach granite theo hinh anh v.v...

Phan loai san pham to nhé st dung cam bién quang: san pham chay
trén bang chuyén ngang qua cam bién quang thir 1 nhung chwa kich cam bién
thir 2 thi duoc phan loai vat thap nhat, khi san pham qua 2 cam bién dong thoi

thi duoc phan loai vat cao nhat.

Phan loai san pham dya vao mau sac cua san pham: sir dung nhiing
cam bién phan loai mau sic s& duoc dit trén bang chuyén, khi san pham di
ngang qua néu cam bién nao nhan biét dc san pham thuoc mau nao sé& duoc
ctra phan loai ty dong mo dé san pham d6 dwoc phan loai dung. Phat hién
mau sic bang cach sir dung céac yéu to 1a ty I& phan chiéu caa mot mau chinh
(vi du nhu do, xanh 14 cay hoac xanh troi) dugc phan xa béi cac mau khac
nhau theo cac thudc tinh mau caa dbi twgng. Bang cach sir dung céng nghé
loc phan cuc da 16p goi 1a FAO (géc quang tu do), cam bién E3MC phét ra
mau do, xanh l4 cdy va mau xanh sang trén moét truc quang hoc don. E3MC s¢
thu &nh séng phan chiéu cua cac dbi tueong thdng qua cac cam bién nhan va xtr
ly ty 1& cdc mau xanh 14 cay, do, xanh lam cia anh sang dé phan biét mau sac

cua vat can cam nhan.



Phan loai san pham dung webcam: st dung 1 camera chup lai san pham
khi chay qua va dua anh vé so sanh vai anh géc. Néu gidng thi cho san pham

di qua, con néu khong thi loai san pham do.

Nhan thay thuc tién do, nay trong luan vin nay, em s& lam mot mé hinh
rat nho nhung c6 chirc nang gan nhu twong ty ngoai thuc té. Po 1a: tao ra mot
day chuyén bang tai dé van chuyén san pham, phan loai san pham theo kich

thudc da duoc dat trudc.

1.2. PAT VAN PE.

Ngay nay cling véi su phat trién ciia cac nganh khoa hoc ky thuat, ky
thuat dién tir ma trong d6 diéu khién ty dong dong vai trd hét sic quan trong
trong moi linh vuc khoa hoc k¥ thuat, quan li, cng nghiép tu dong hoa, cung
cap thong tin.... do d6 chiing ta phai nam bat va van dung n6é mét cach cé
hiéu qua nham goép phan vao su phat trién nén khoa hoc ki thuat thé giGi noi
chung va trong su phat trién ky thuat diéu khién tu dong néi riéng. Xuat phét
tir nhitng dot di thuc tap tot nghiép tai nha may, cac khu cdng nghiép va tham
quan cac doanh nghiép san xuat, chung em da duoc thay nhiéu khau duoc ty
dong hoa trong qua trinh san xuat. Mot trong nhitng khau ty dong trong day
chuyén san xuat tu dong hoa do6 1a sé lwong san pham san xuét ra duoc cac
bang tai van chuyén va sir dung hé théng nang gap phan loai san pham. Tuy
nhién d6i voi nhitng doanh nghiép vira va nho thi viéc tu ¢ong hoa hoan toan
chua dugc ap dung trong nhitng khau phan loai, déng bao bi ma van con sir
dung nhan céng, chinh vi vay nhiéu khi cho ra ning suat thap chua dat hiéu
qua. T nhimg diéu da duoc nhin thay trong thuc té cudc séng va nhirng kién
thire ma em di hoc duoc ¢ trudng mudn tao ra hiéu suat lao dong 1én gap
nhiéu lan, dong thoi van d¢am bao dugc do chinh xac cao vé kich thuéc. Nén
chiung em da quyét dinh thiét ké va thi cong mot mé hinh sir dung bang

chuyén dé phan loai san pham vi n6 rat gan giii véi thuc té, vi trong thyc té co



nhiéu san pham duoc san xuat ra doi hoi phai co kich thudce twong dbi chinh
X4c va nd that su rt c6 ¥ nghia dbi véi ching em, gép phan 1am cho x& hoi

ngay cang phét trién manh hon, dé xang tim véi sy phat trién cua thé gisi.

1.3. GIOI THIEU CHUNG VE PE TAI

Hién nay dat nudc ta dang trong qué trinh Cong nghiép hda, hién dai
hoa. Chinh vi vay c6 rat nhiéu khu cdng nghiép da va dang duoc hinh thanh
véi nhiéu day chuyén thiét bi hoat dong hién dai cung véi su dau tu va gop
vbn dén tir cac nude khéc trén thé gidi.

Trong nhitng thap nién gan day, cac thiét b dién tir duoc ung dung
rong rai trén khap thé gisi. Su da dang va phat trién caa cac nghanh khong
nguing bién doi. Pién tir 1a mot trong nhimg nganh ki thuat tinh vi cua thé
gidi, n6 1a mot phuong tién gan nhu khong thé thiéu trong moi linh vuc nhu :
Vién thong, y khoa, cac phong thi nghiém, nghién ciru, v...v.. n6 dam bao
hiéu suat trong cong viéc ciing nhu d6 tin cdy thda man cho ngudi sir dung,
dién tir 12 mot nganh ma tin hiéu van dong dat trén co s¢ dong dién va dién
ap. Tu nhiing linh kién nho va don gian ta c6 thé tao ra nhiing thiét bi that hiru
dung trong cudc song hang ngay va dic biét trong san xuat. Nhiing thiét bi
tinh vi gitp giai phong suc lao dong, tao ra hiéu suét lao dong chua tirng c6
mot may hoat dong co thé thay thé cho vai chuc nhan cong, tham chi con hon
thé nira.

Su két hop giira nganh dién — dién t va nganh co khi 13 mot budc tién
quan trong trong sy phaét trién cua tu dong hoa trong céng nghiép. Hién nay
Pit nude ta dang trong qué trinh phét trién va hoi nhap, chinh vi thé cac mat
hang dugc san xuat ra khong nhiing dat tiéu chuan vé chat lugng, ma con doi
hoi phai c6 d6 chinh xac cao vé hinh dang, kich thuéc, trong luong. ..Cho nén
tir d6 cac khu cong nghiép dugc hinh thanh véi nhiéu day chuyén thiét bi may
mac hién dai dé phéi hop voi nhu cau san xuat, dé tao ra nang suit cao hon

trong qua trinh san xuat. Trong cac Nha may, c4c san pham duoc san xuat ra



trude khi dugc xuat xuong thi phai trai qua nhiéu giai doan kiém tra san
pham. Tuy theo san pham duoc san xuét ra ma né phai duoc kiém tra qua cac
khau khac nhau, chang han nhu kiém tra vé chat lugng, kich thuéc, hinh
dang, hoic trong luong ... Trong dé tai ndy, ching em xin thuc hién viéc :

“ Ung dung vi diéu khién PIC trong phan logi sdn phdm theo kich thwéc”.
Dé tai nay s& gilp cho ching em phan nao hiéu rd hon vé cach thic hoat dong
cuia cac day chuyén thiét bi duoc ding trong viéc phan loai san pham, dong
thoi ang dung vi diéu khién PIC vao viéc diéu khién chung, cling nhu cac hé
théng bang chuyén.

Pé tai nay duoc trinh bay theo dang mé hinh mé phong. Nén trong qua trinh
thuc hién luan vin nay khong tranh khoi nhitng sai sét. Kinh mong quy Thay
Co gop ¥ dé hoan thién tét hon nira.

Ngay nay, viéc tap trung hoa - tu dong hdéa céng tac quan ly, gidm sat
va diéu khién cac hé thong tu dong nham nang cao hiéu qua san xuat, tranh
rui ro, tiét kiém chi phi, han ché nhan cong 1a mét xu hudng tt yéu cua qua
trinh san xuat. Clng véi tbe do phét trién nhanh chong cua ky thuat vi dién tir,
ky thuat truyén thong va cdng nghé phan mém trong thoi gian qua, diéu khién
tu dong da ra doi va phat trién cang ngay cang da dang dap (ing c4c yéu cau,
doi hoi qua trinh ty dong trong cac linh vuc cong nghiép. Chinh vi vay phai
lya chon qua trinh diéu khién ndo cho phl hop véi yéu cau thyc té, didu kién
co s& Vit chat cho phép, tiét kiém chi phi van hanh, nang cao hiéu qua san
xuat, d& dang bao tri, sira chira hé théng khi cé sy ¢b. Thuc tién d6 da dat ra
van dé 1a 1am sao dé quan ly cac nha may san xuat hiéu qua nhat, tiét kiém

nhat va an toan nhat.



1.4. CAC LOAI BANG TAI SU DUNG HIEN NAY.

1.4.1. Giéi thiéu chung.

Bing tai thuong dugc dung dé di chuyén cac vat liéu don gian va vat liéu
roi theo phuwong ngang va phuong nghiéng. Trong cic ddy chuyén san Xuat,
cac thiét bi ndy duoc sir dung rong rdi nhu nhitng phuong tién dé van chuyén
cac co cu nhe, trong cac xuéng luyén kim dung dé van chuyén quang, than
da, cac loai xi 10 trén cac tram thay dién thi dng van chuyén nhién liéu.

Trén cac kho bii thi dung dé van chuyén cac loai hang buu kién, vt liéu
hat hoic 1 s6 san pham khac. Trong 1 s6 nganh cong nghiép nhe, cong nghiép
thuc pham, hoa chat thi ding dé van chuyén cac san pham da hoan thanh va
chua hoan thanh giita cac cong doan, cac phan xuodng, dong thoi ciing dung

dé loai bo céc san pham khong dung dugc.

1.4.2. Uu diém ciia biing tai

- Cau tao don gian, bén, c6 kha ning van chuyén roi va don chiéc theo
cac huéng nam ngang, nam nghiéng hoic két hop gitta nam ngang véi nam
nghiéng.

- Vén dau tu khong 16n 1am, 6 thé tu dong duoc, van hanh don gian, bao
dudng dé dang, 1am viéc tin cdy, nang suit cao va tiéu hao ning lwong so véi

may van chuyén khac khong Ion lam.



1.4.3. Céu tao chung ciia bing tai.

1 b L1 L2

L

Hinh 1.1: Bang tai truyén dong

B6 phan kéo cling cac yéu td 1am viéc truc tiép mang vat.
Tram dan déng, truyén chuyén dong cho bo phan kéo.

B phan cing, tao va gitr luc cang can thiét cho bo phan kéo.

> W npoe

Hé théng d& (con lan, gia d...) 1am phan trugt cho bo phan kéo va
cac yéu tb lam viéc.

5. B phéan d6i hudng cho bo phan kéo.

1.4.4. C4&c loai bang tai trén thi trwong hién nay.

- Bang tai dang cao: sir dung dé thu don phoi vun. ning suit cua bang tai
loai nay co thé dat 1,5 tin/h va toc do chuyén dong 1a 0,2m/s. Chiéu dai cua
bang tai 1a khdng han ché trong pham vi kéo 1a 10kN.

- Bang tai x04n vit : ¢6 2 kiéu cau tao :

+ Bang tai 1 buong xoan: Bang tai 1 budng xoan dugc dung dé thu don
phoi vun. Ning suét bang tai loai nay dat 4 tan/h voi chiéu dai 80cm.

+ Bang tai 2 buong xoan: c6 2 budng xoan song song véi nhau, 1 c6
chiéu xodn phai, 1 ¢ chiéu xoan trai. Chuyén dong xoay vao nhau cua Cac

budng xoan duoc thuc hién nhd 1 tbe do phan phdi chuyén dong.



Ca 2 loai bang tai budng xoian déu dugc dit dudi mang bang thép hoac
bang xi mang.
Lua chon loai bang tai :
Khi thiét ké hé thong bang tai van chuyén san pham dén vi tri phan loai c6 thé
lya chon mot s6 loai bang tai sau:
Tuy nhién khi chon loai bang tai nén quan tim dén trang thai va muc

dich sur dung cua né theo bang sau :

Loai bang tai Tai trong Pham vi rng dung

Bing tai day dai <50kg |Van chuyén ting chi tiét giira cac
nguyén cdng hoic van chuyén thing

chta trong gia cong co va l1ap rap.

Bing tai 14 25 + 125 kg | Van chuyeén chi tiét trén vé tinh trong

gia cdng chuan bi phoi va trong lap rap

Bing tai thanh day | 50 + 250 kg | VVan chuyén céc chi tiét 16n gitra cac

bo phan trén khoang cach >50m.

Bing tai con lin 30 + 500 kg | Van chuyén chi tiét trén cac vé tinh
gitta cac nguyén cong vai khoang cach

<50m.

Cac loai bang tai xich, bang tai con lin c¢6 vu diém 1a d6 6n dinh cao khi
van chuyén.Tuy nhién chiing doi hoi két cdu co khi phuc tap, doi hoi d6 chinh
Xéc cao, gia thanh kha dat.

Do bing tai ding trong hé théng 1am nhiém vu van chuyén san pham nén
trong md hinh d6 an d3 lya chon loai bang tai day dai dé md phong cho hé
thng day chuyén trong nha may vai nhiing 1y do sau day:

- Tai trong bang tai khong qua lon.
- Két ciu co khi khong qué phuc tap.
- D& dang thiét ké ché tao.



- CO6 thé dé dang hiéu chinh bang tai.
Tuy nhién loai bang tai nay cling ¢6 1 vai nhugc diém nhu d6 chinh xéc khi
van chuyén khéng cao, doi luc bang tai hoat dong khong o6n dinh do nhiéu yéu
t6: nhiét 46 moi truong anh hudng ti con lan, do ma st cia day dai giam

qua thoi gian...
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CHUONG 2

TONG QUAN VE VI PIEU KHIEN PIC16F877A

2.1 PIC LA GI?

PIC 14 viét tit cua “Programable Intelligent Computer”, c6 thé tam dich 1a
“may tinh thong minh kha trinh” do hang Genenral Instrument dat tén cho vi
diéu khién dau tién cua ho. PIC1650 duoc thiét ké dé dung lam céc thiét bi
ngoai vi cho vi diéu khién CP1600. Vi diéu khién nay sau d6 duoc hing
Microchip nghién ctu phét trién thém va tir ¢ hinh thanh nén dong vi diéu
khién PIC ngay nay.

Céch phén loai PIC theo chir cai:

Céc ho PIC xxCxxx dugc dua vao mot nhdm, goi la OPT (One Time
Programmable) : chdng ta chi c6 thé nap chuong trinh cho né mét lan duy
nhat.

Nhom thir hai ¢6 chit F hoac LF:ching ta goi nhdm nay la nhom Flash ,nhdm
nay cho phép ghi x6a nhiéu lan bang cac mach dién tir thong thuong .

Cach phan loai PIC theo hai con s dau tién cua san pham :

-Loai thir nhat 1a dong PIC co ban (Base_line), géom cac PIC 12Cxxx, c6 do
dai Iénh 12 bit

-Loai thtr hai 12 dong PIC 10F, 12F , 16F, goi la dong phé thdng (Mid Range),
c6 d6 dai Iénh 1a 14 bit.

-Loai thir ba 1a dong PIC 18F (High End) , d6 dai Iénh la 16 bit.

PIC 16F877A la dong PIC phd bién nhat , du manh vé tinh ning, bo nhé
du cho cac tng dung thong thuong .
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2.2 VI PIEU KHIEN PIC 16F877A

2.2.1 To chic phan cang :
T chire phan cing caa mot vi diéu khién co thé thiét ké theo mot trong
hai kién truc: Harvard va Von Neumann.Té chtic phan ciing cua PIC16F877A

duoc thét ké theo kién tric Harvard.

& Data

cpu Memory

Hinh 2.1: Kién trdc Harvard va Von Neumann.

Trén hinh vé ta thy, & cu trdc Von Neumann thi b nhé chuong trinh
va bd nhé dix lidu nam chung trong mét bo nhé. CPU truy cap vao hai b nhé
nay thdng qua mot bus, vi vay mot thoi diém CPU chi c6 thé truy cap vao mot
trong hai bo nho.

Déi voi cau trac Harvard, bo nhé dir liéu va bo nhé chuong trinh duoc to
chtc riéng. Do d6, cing mot thoi diém, CPU c¢6 thé tuong tac véi ca hai bo
nhd, nhu vay tbe do xur ly cua vi diéu khién s& nhanh hon.

Vi PIC16F877A duoc thiét ké véi kién tric Harvard nén n6 co tap lénh
rat gon RISC (reduced instruction set computer) nén tap Iénh cua
PIC16F877A khong c6 lénh nhan, chia ma phép nhan va chia thay bang thuc
hién lién tiép nhiéu phép cong va trir do d6 chi can lénh ADD va lénh SUBB

la du.
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2.2.2 Tinh niang co ban caa PIC16F877A:

Day 1a vi diéu khién thudc ho PIC16Fxxx vai tap 1énh gom 35 Iénh cd
d6 dai 14 bit. Mdi l1énh déu duoc thuc thi trong mot chu ki xung clock. Tc d6
hoat dong tbi da cho phép 1a 20 MHz v&i mot chu ki 1énh 12 200ns. Bo nho
chuong trinh 8Kx14 bit, bo nh dit lidu 368 byte RAM va b nho dit lieu
EEPROM véi dung luong 256byte. S6 PORT 1/0 14 5 véi 33 pin 1/0.

Céc dic tinh ngoai vi bao gom céac khdi chiic ning sau:
Timer0: bo dém 8 bit véi bo chia tan sé 8 bit.
Timerl: bo dém 16 bit véi bo chia tan s, ¢ thé thuc hién chiic nang dém dua
vao xung clock ngoai vi ngay khi vi diéu khién hoat dong & ché do sleep.
Timer2: bo dém 8 bit vai bo chia tan sé, bo postcaler.
Hai bo Capture/so sanh/diéu ché do réng xung.
Cac chuan giao tiép néi tiép SSP (Synchronous Serial Port), SP1 va 12C.
Chuan giao tiép néi tiép USART véi 9 bit dia chi.
Cong giao tiép song song PSP (Parallel Slave Port) véi cac chan diéu khién
RD, WR, CS ¢ bén ngoai.
* Cac dac tinh Analog:

e 8 kénh chuyén dbi ADC 10 bit.

e Hai bd so sanh.

e Bén canh d6 1a mot vai dic tinh khac ciia vi diéu khién nhu:

e B0 nh¢ flash vai kha niang ghi x6a dugc 100.000 lan.

e B6 nhd EEPROM véi kha ning ghi x6a duoc 1.000.000 I3n.

e Dit liéu bo nhé EEPROM c6 thé Iuu trit trén 40 nam.

e Kha ning ty nap chuong trinh véi su diéu khién cua phan mém.

e Nap duoc chuong trinh ngay trén mach dién ICSP (In Circuit

Serial Programming)

e thong qua 2 chan.
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e Watchdog Timer véi bo dao dong trong.

e Chtrc nang bao mat ma chuong trinh.

e Ché do Sleep.

e CO thé hoat dong véi nhiéu dang Oscillator khac nhau.
So sanh PIC vai 8051

Chirc nang ATOC51 PIC16F877A

B& nhé chuong trinh 4KB 8K x 14bit

Bo nhé dix liéu 128B RAM 368B RAM, 256B
EEPROM

Port vao/ra 4 port, voi 325 port, véi 33 chan

chan vao/ra vao/ra

B6 dinh thoi 2 bo 16 bit. 2 bo 8 bit, 1 bo 16 bit.

Mach giao tiép 1 bo UART 1 bo USART
1 bo giao tiép song
song PSP

1 bo giao tiép ndi tiép
dong bo SSP.

Capture/sosanh/PWM Khong co 2 bo.

Chuyén d6i twong tu | Khong co 8 bd 10 bit.

sang s6

Tap Iénh 53 Iénh 35 Iénh

Ngat 5 nguén tao ngat |15 nguon tao ngat
cd uu tién. khong uu tién.
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2.2.3. So d0 khdi va tinh ning cic chan PIC16F877A:

2.2.3.1.S0 d6 khoi :

13

5 - Data Bus g FoRTA
—,r—I Wi’i""f Feunr |y “ " 4 1] RALANG
”- o |4 BATIAN
7 ! e RANAN IV rsrICinsr
Memony 2 Lawal Stack FAM 1 + RAVANNVREF+
(13bi) Fie - RASTICKIC DUT
] . . Ragistars ~ RAEAMNAISSZ20UT
= "
gEn gy 7 POATE
Eus RAM Addt'™ Tp g
/_Hl_x 4—f4 ReQmT
nsUction reg %M T E:;
= 7 | I Inciraet - . :.3 r
Jirscl Add 2 Addr - = RBIFEN
B <[] ma4
N F'-.HEFEE
. —| Status eg |[=| +—I=] RITFED
- 1 T E;E; C
= RCUTICSOMICK]
= —+— RC1 IACCP2
urer-Li
Tirmer N RGL
RC3 50
Instruction | Dsgila —t : QEEI-EE::AEI
Dacoda & (=7 | Start-up Timer W4ISDIS0A
Corio = 7 HERED0
Roeer ] it
Timi Tah M RCTIRIDT
4, atchi
0= Gereraton [ Tiner & FLETD
QECARCLE Brovm-cut ADO/PSFD
OEGLCLKD Reset T rovese
[ — —,— RDPSPZ
[ebuigger a—sw] ROZPSFS
Low ol [ ~ RD&P3F4
Programming M| RDEPSPE
—-— RDE/PSPE
m—=x]| roTPsET
FORETE
WMCLR Voo, Vs —[] RELECANS
— —=[x] RELWRIaND
=[] REZTHANT
TimesD Tmer? Timer? 105 AD e
.r.. ."..n. .... |‘l.| P
[ I Il Il 1l
[ I I il i 1l
Data EEPAEM - Synehronous USART - . Wakage
ala EEFAC Lurle Seerial Port e Cimpar i Saleranze

Hinh 2.2: So do khdi PIC16F877A

Nhu d3 néi & trén , vi diéu khién PIC c6 kién trac Harvard, trong d6
CPU truy cap chuong trinh va dir liéu duoc trén hai bus riéng biét, nén lam
tang dang ké bang thong so voi kién tric Von Neumann trong d6 CPU truy

cap chuong trinh va dir liéu trén cung mot bus.
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Viéc tach riéng b nhé chuong trinh va bo nhé dit liéu cho phép sb bit cua tir
lénh c6 thé khac véi s6 bit cua dit liu. O PIC 16F877A, tir Ieénh dai 14 bit
tir dix liéu 8 bit.

PIC 16F877A chira mot bo ALU 8 bit va thanh ghi lam viéc WR (working
register). ALU 1a don vi tinh todn sé hoc va logic, né thuc hién cac phép tinh
s6 va dai s6 Boole trén thanh ghi 1am viéc WR va cac thanh ghi di liéu. ALU

c6 thé thuc hién céc phép cong, trir, dich bit va cac phép toan logic

2.2.3.2. So' @6 chan PIC16F877A:

40-Pin PDIP

\—-/l 40 [ =—= RBT/PGD
39 [ ] =—= RBG/PGC
38 [] =—= RB5

37 [] =—= RB4

36 [] =—= RBI/PGM
35 [ -—w RBZ

34 [| =-—= RB1

33 [] =—= RBO/INT
32 ] =— VDD

31 [ =— WVas

30 [] =—= RD7/PSF7
29 [ ] =+— RDEB/PSFPE
28 [ =—= RDS/PSPS
27 [] =—= RD4/PSP4
26 [] =—= RC7/RX/DT
25 [] =—w RCETH/CK
24 [ +—= RC5/5DO
23 [ =— RC4/SDIISDA
22 [] =-—= RD3/PSP3
21 [] =—= RD2/PSP2

MCLR/VPP —=[]

RAD/AND w—s[]

RAT/ANT =—= [
RAZ2/AN2/VREF-/CVREF < [
RA3Z/AN3/VREF+ =[]
RA4/TOCKI/C10UT w—a []
RAS/AN4/SS/IC20UT =—= [
REQ/RD/ANS =— [
RE1/WR/ANG =—= [
RE2/CS/ANT <— [

WOD —= I:

VEE — e [

OSC1/CLKI —= [
OSC2/CLKO =—[]]
RCO/T10S0/T1CK]l e[
RC1/T10SI/CCP2 <[]
RC2/CCP1 == []
RC3/SCK/SCL =—[]
RDO/PSP0 = [
RD1/PSP1 =— []

0o~ @ th B W pa —

— — D
== O

e R N
PIC16F87TA

[
=

Hinh2.3 So do chan PIC16F877A

2.2.3.3. Tinh nang cac chan :
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Tén Chan Lo | M0 ta chic nang
Al
OSC1/CLKI 13 || | Dao dong tinh thé 15i vao dao
dong ngoai
OSC2/CLKO 14 O | Dao dong tinh thé hoic 16i ra
xung nhip
MCLR/Vpp 1 I/P | L6i vao reset. Loi vao dién &p
nap trinh Vpp
RAO/ANO 2 1/0 | Vao/ ra sb. Lbi vao analog 0
RA1/AN1 3 1/0 | Vao/ ra s6. Lbi vao analog 1
Vao ra sb. 16i vao analog 2.
RA2/AN2/V- 4 1/0 Lél vao dién é.p ChUéln V-ref
(eff/CVRef cta ADC. Léi ra Vref so sanh
RA3/AN3/V+Ref |5 I/0 | Vao/ ra sb. Li vao analog 3.
Léi vao dién ap chuan V-ref
cua ADC
6 /0 | Vao/ra s6 cuc mang ngo. Loi
RA4/TOCKI/C10UT Va0 xung ngoai cho timer. L6i
ra bo so sanh 1
7 I/0 | Vaolra sb. 16i vao chon SOI.
RAS5/SS/AN4/C20UT L4i vao analog 4. 15i ra bo so

sanh 2
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RBO/INT 33  [/O | Vao/ra sb. L6i vao ngat ngoai.
RB1 34  |/O | Vaolra sé.
RB2 35 1/0 | Vao/ra sb.
RB3/PGM 36 /0 | Vao/ra sb. Nap trinh LVP
RB4 37 /O | Vaolrasd
RB5 38 1/0 | Vaolra s6
RB6 39 /0 | Vao/ra s6. Xung nhip nap trinh
ICSP
RB7 40 /O | Vaolra sb. Dix nap trinh ICSP
15 /O | Vaolra s6. Tao dao dong timer.
RCO/T10SO/T1CKI Xung nhip ngoai cho timer 1
RC1/T10SI/CCP2 |16  |I/O | Vao/ra sb. Tao timerl. LGi vao
Capture. Lbi ra Compare2. Loi
ra PWM?2
RC2/CCP1 17 I/0 | Vao/ra sb. Li vao Vaolra sb
Capturel. L6i ra PWM1
RC3/SCK/SCL 18 I/O | Vao/ra s6. Nhip dong bd
choSPI va 12C
RC4/SDI/SDA 23 /O | Vao/ra s6. Vao dir lieu SPI.

Vao/ra dir liéu 12C
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RC5/SDO 24 I/0 | Vao/ra s6. Ra dit liéu SPI

RC6/TX/CK 25 /O | Vaolra sb. Cong truyén théng
khong dong bd. Xung nhip
truyén dong bo

RC7/RX/DT 26 /O | Vaolra sb. Cong nhan khéng
ddng bo. Dir liéu dong bo

RDO 19 /O | Vaolra s6. Cong song song té

RD1 20 /O | Vao/ra s6. Cdng song song t&

RD2 21 /O | Vao/ra s6. Cdng song song t&

RD3 22 /O | Vao/ra s6. Cong song song té&

RD4 27 /O | Vao/ra s6. Cdng song song t&

RD5 28 /O | Vao/ra s6. Cong song song té

RD6 29 /O | Vao/ra s6. Cdng song song t&

RD7 30 I/0 | Vao/ra sb. Cng song song t&

REO/RD/AN5 7 /O | Vao/ra s6. Diéu khién RD
cong song song

RE1/WR/ANG 8 /O | Vao/ra sb6. Piéu khién WR
cong song song

RE2/CS/AN7 9 1/0 | Vao/ra sb. Diéu khién CS cong
song song

Vss 12,31 [I/O | Bat chung cho 16i vap/ra va

analog
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vdd 11,32 /O | Cép ngudn duong

2.2.4 To chiic b nhé.
C6 3 bo nhd riéng biét trong vi diéu khién PIC16F877A gom: Bo nhé dit liéu,
bo nhé chuong trinh , b nhd EEPROM.

2.2.4.1 Bo nhé chwong trinh.

B6 nhé chuong trinh cia vi diéu khién PIC16F877A 1a bd nhé flash,
dung lugng bd nhd 8K word (1 word = 14 bit) va dugc phan thanh nhiéu
trang (tir page0 dén page 3) . Nhu vay bo nhé chuong trinh c6 kha ning chua
dugc 8*1024 = 8192 Iénh (vi mot 1énh sau khi m& hda sé c6 dung lugng 1
word (14 bit).

Khi vi diéu khién duogc reset, bo dém chuong trinh s& chi dén dia chi
0000h (Reset vector). Khi c6 ngat xay ra, bo dém chuong trinh s& chi dén dia
chi 0004h (Interrupt vector). Bo nhé chuong trinh khong bao gdm bo nhé

stack va khong dugc dia chi hoa bai bo dém chuong trinh.

2.2.4.2 By nho dir liéu.

Bo nhé dir lieu duoc chia thanh 4 bank, mdi bank cé dung luong 128 byte
RAM tinh. Mdi bank bao gém cac thanh ghi c6 chirc ning dic biét SFR
(Special Function Register) nam ¢ vung dia chi thap, va cac thanh ghi muc
dich chung GPR (General Purpose Register) nim & vung dia chi cao. Cac
thanh ghi SFR thuong xuyén dugc st dung nhu STATUS, INTCON, FSR

duogc b tri trén tat ca cac bank gitp thuan tién trong qua trinh truy xuat.
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File File File File
Address Address Address Address
Indirect addr.”) | 0oh Indirect addr.(')| 8oh Indirect addr.(") | 100h Indirect addr.”?| 180h
TMRO 01h OPTION_REG | 81h TMRO 101h OPTION_REG| 181h
PCL 02h PCL 82h PCL 102h PCL 182h
STATUS 03h STATUS 83h STATUS 103h STATUS 183h
FSR 04h FSR 84h FSR 104h FSR 184h
PORTA 05h TRISA 85h 105h 185h
PORTB 06h TRISB 86h PORTB 106h TRISB 186h
PORTC 07h TRISC 87h 107h 187h
PORTD(" | 08h TRISD" | 88h 108h 188h
PORTE( | 0%h TRISE" | 89h 109h 189h
PCLATH 0Ah PCLATH 8Ah PCLATH 10Ah PCLATH 18Ah
INTCON 0Bh INTCON 8Bh INTCON 10Bh INTCON 18Bh
PIR1 0Ch PIE1 8Ch EEDATA 10Ch EECON1 18Ch
PIR2 0Dh PIE2 8Dh EEADR 10Dh EECON2 18Dh
TMRIL OEh PCON 8Eh EEDATH | 10Eh Reserved® | 18Eh
TMR1H OFh 8Fh EEADRH 10Fh Reserved(?) 18Fh
T1CON 10h 90h 110h 190h
TMR2 11h SSPCON2 | 91h 111h 191h
T2CON 12h PR2 92h 112h 192h
SSPBUF 13h SSPADD 93h 113h 193h
SSPCON 14h SSPSTAT 94h 114h 194h
CCPR1L 15h 95h 115h 195h
CCPR1H 16h 96h 116h 196h
CCP1CON 17h 97h General 117h General 197h
RCSTA | 18h TXSTA | 98h Reoe | 118h Radose | 198n
TXREG 19h SPBRG 9%h 16 Bytes 119h 16 Bytes 19%h
RCREG 1Ah 9Ah 11Ah 19Ah
CCPR2L 1Bh 9Bh 11Bh 19Bh
CCPR2H 1Ch CMCON 9Ch 11Ch 19Ch
CCP2CON 1Dh CVRCON 9Dh 11Dh 19Dh
ADRESH 1Eh ADRESL 9Eh 11Eh 19Eh
ADCONO 1Fh ADCON1 9Fh 11Fh 19Fh
20h AOh 120h 1A0h
General General General
Purpose Purpose Purpose
Slfrni;ael Register Register Register
Regpister 80 Bytes 80 Bytes 80 Bytes
96 Bytes EFh 16Fh 1EFh
accesses FOh accesses 170h accesses 1FOh
70h-7Fh 70h-7Fh 70h - 7Fh
7Fh FFh 17Fh 1FFh
Bank 0 Bank 1 Bank 2 Bank 3

Hinh 2.4: So dd t6 chirc bd nhé dit liéu PIC16F877A

Stack : Stack khdng nam trong bo nhé chuong trinh hay b nho dit liéu
ma la mot vung nh¢é dac biét khong cho phép doc hay ghi.
Khi lénh CALL duoc thyc hién hay khi mot ngat xay ra lam chuong trinh bi

r& nhanh, gia tri cia bo dém chuong trinh PC ty dong duoc vi diéu khién cat
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vao trong stack. Khi mot trong cac Iénh RETURN, RETLW hat RETFIE
duoc thyc thi, gia tri PC sé& tu dong duoc lay ra tir trong stack, vi diéu khién s&
thuc hién tiép chuong trinh theo dung qui trinh dinh truéc.

B6 nhé Stack trong vi diéu khién PIC ho 16F87xA c6 kha ning chira duogc 8
dia chi va hoat dong theo co ché xoay vong. Nghia 1a gid tri cat vao bo nhé
Stack lan thir 9 s& ghi dé

Ién gia tri cat vao Stack lan dau tién va gia tri cat vao bd nhé Stack l1an thi 10

s& ghi dé 1én gi4 tri cat vao Stack lan thu 2.

2.2.4.3 Bo nh6d EEPROM:

Mét bo nhé dir lidu dic biét kieu EEPROM dung luong 256 byte duoc
tich hop trong PIC 16F877A va duoc xem nhu thiét bi ngoai vi dugc ndi vao
bus dit liéu, bo nhd nay cé thé ghi doc trong qué trinh hoat dong dudi su diéu
khién caa chuong trinh. B nhd EEPROM thuong dung cac luu trit cac
chuong trinh khong bi thay d6i nhu cac hang chuan, céc dir liéu ciia ngudi sir

dung. va khéng bi mat di khi ngat nguon nuéi.

2.2.5 CAc cong xuat nhap:

Cong xuat nhap (1/0 port) chinh 1a phuong tién ma vi diéu khién ding
dé tuong tac voi thé giéi bén ngoai. Bén canh do, do vi diéu khién duoc tich
hop sin bén trong cac dic tinh giao tiép ngoai vi nén bén canh chirc nang 1a
cong xuat nhap thong thuong, mot sd chan xuit nhap con c6 thém cac chic
ning khac dé thé hién sy tac dong cua cac dac tinh ngoai vi néu trén ddi voi
thé giGi bén ngoai.

Vi diéu khién PIC16F877A c6 5 cong xuat nhap, bao gdm PORTA,
PORTB, PORTC, PORTD va PORTE.
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Hinh 2.5: Cu trac co ban cua chan port.

RD PORT

a. Port A.

PORTA bao gém 6 1/0 pin ( RA0 —RAS5) . Pay 1a cac chan “hai chiéu”
(bidirectional pin), nghia 1a c6 thé xuat va nhap dugc. Chirc ning I/O nay
duogc diéu khién boi thanh ghi TRISA (dia chi 85h). Mudn xac lap chirc ning
cia mot chan trong PORTA 1 input, ta “set” bit diéu khién twong ung véi
chan d6 trong thanh ghi TRISA va nguoc lai, mudn xac lap chic ning cua
mot chan trong PORTA 1a output, ta “clear” bit diéu khién tuong @ng véi
chan do trong thanh ghi TRISA
Chan RA4 dung chung véi 16i vao xung nhip cho timer0 khi ding bo dém
Xung tir bén ngoai.

Cac chan khéc cua cong A duoc ghép 15i vao cua cac bo so sanh twong tu va
bo bién d6i ADC 8 kénh .
b. Port B.
PORTB (RPB) gém 8 pin I/O ( RBO — RB7). Thanh ghi diéu khién xuét

nhap tuong Gng 12 TRISB. Bén canh d6 mot s6 chan caa PORTB con duoc sir
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dung trong qua trinh nap chuong trinh cho vi diéu khién véi céc ché do nap
khac nhau. PORTB con lién quan dén ngat ngoai vi va bo Timero0.

PORTB con duoc tich hop chirc ning dién tré kéo 1én (20k ohm) duoc diéu
khién bai chuwong trinh.

Chan RBO c6 thé lua chon 1a 16i vao cua ngét ngoai Extint.

C6 3 chan cua cong B duoc ghép 16i véi chirc nang ICSP 1a RB6, RB7, RB3
tuong (ng véi 16i vao PGC, PGD, LVP khi nap trinh.L6i vao RB4 va RB7
lam phaét sinh ngat RBIF khi thay d6i trang thai khi cac chan nay dinh nghia la
cac 16i vao. Trang thai hién tai cua 16i vao ndy duoc so sanh véi trang thai
duoc chdt lai tai 1an doc trude d6. Khi ¢ su khéc nhau thi co ngat RBIF dugc

A

lap.
c. Port C.

PORTC (RPC) gém 8 pin /0 (RCO — RC7). Thanh ghi diéu khién xuét
nhap tuong ung la TRISC. Bén canh d6 PORTC con chira cac chan chuc nang
ctia bo so sanh, bo Timerl, bo PWM va céc chuan giao tiép ndi tiép 12C, SPI,
SSP, USART.

d. PortD.

PORTD (RPD) gém 8 chan I/0 ( RDO — RD7), thanh ghi diéu khién
xuat nhap tuong ung 1a TRISD.

PORTD con la céng xuat dir liéu caa chuan giao tiép PSP (Parallel Slave
Port).
e. PortE.

Port E ¢ 3 chan REO , RE1 , RE2 c6 thé dugc cau hinh 14 cac chan
xuat nhap. Cac chan cia PORTE c6 ngd vao analog , tai ché do nay khi doc
trang thai cac chan port E sé cho ta gi4 tri 0 . Bén canh d6 PORTE con 1a cac

chan diéu khién cua chuan giao tiép PSP.
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2.2.6 Cac chan dao dong (OSC1-OSC?2), Reset

Pay 1a 2 chan cung cip dao dong cho PIC 16F877A ,c6 thé hoat dong trong
4 ché d6 sau:
LP (Low Power Crystal) bo dao dong thach anh cong suat thap, tan sé <
200kHz.

«XT ( Crystal/ Resonator) b¢ dao déng thach anh chuan, tan sé6 IMHz dén 4
MHz.

*HS ( High Speed Crystal/ Resonator) bo dao dong thach anh tan sé cao, tan
s6 4MHz dén 20 MHz.

*RC ( Resistor/Capacitor)bd dao dong don gian dung dién va tu dién.

c:lﬂﬂ_ osc1 | N
l L "%
Pl r Internal
CIXTAL | 'F{F[:” . z_l Logic
I 0sC2 f T co
]
el PIC16F8TXA

Hinh 2.6: So d6 chéan dao dong OSC1-0OSC2
Tin hiéu RESET.
*Reset khi vi diéu khién méi duoc cip ngudn POR (Power on Reset)
*L6i vao MCRL Master Clear trong ché do hoat dong binh thuong.
«L5i vdo MCRL Master Clear trong ché 6 nghi SLEEP.
*Bo ¢ém WDT tran tao ra tin hiéu Reset khi hoat dong binh thuong.
*Bo ¢ém WDT tran tao ra tin hiéu Wake-up trong ché do SLEEP.
Khéi giam sat dién ap ngudn tao tin hiéu Reset khi ngudn cap sut qua

nguong.
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PIC16FBTXA

AW\——HeR

Hinh 2.7: Khéi dién &p ngudn tao tin hiéu reset
2.2.7 Céac b dinh thoi .

2.2.7.1 Timer 0.

*Bo dém 8 bit

*Ghi/doc duoc.

*C6 bo chia 8 bit lap trinh duoc.

*Chon xung nhip bén ngoai hoac bén trong.

«Sinh ngat TOIF khi tran chuyén tir FFh— 00h.

«Chon suon xung khi Iy xung nhip tir bén ngoai.

Timer0 ding 1am bd dém xung nhip cua vi diéu khién vé tao ra mot bo dém
thoi gian. Ché do dém thoi gian duoc chon bang cach dat bit TOCS = 0 (bit
OPTION<5>). Trong cac ché do dém thoi gian, thanh ghi TMRO ting mot
don vi sau mdi chu ky may. Thanh ghi TMRO c6 thé duoc ghi doc trong

chuong trinh dé xé4c 1ap hoic lay gia tri hién thoi caa timero0.
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CLKO (= Foac/4)

Data Bus

_ 1e
M Zyme

RA4ITOCK P | Y =
pin .| s al Y /= 2 = TKMROD Reg
S S Cycles
TOSE 1
TOCS PSA Set Flag bit TMROIF
| on Cherflow
PRESCALER
r—————-———— — = A
g | - 8-bit Prescaler |
M | |
Watchdog o | g !
Timer | |
| to-1 MUX, la— PSI2-PS0 |
T PsA L — — L -
WDT Enable bit o | L
MUY j——
WOT
Time-out

Hinh 2.8: So d6 khdi Timer0

Timer0 dung dé dém cac xung tir bén ngoai cip vao chan RA4. Ché do
dém xung duoc chon bang cach dat TOCS = 1. Trong ché d6 nay thanh ghi
Timer0 ting mot don vi sau mdi suon Ién hodc swdn xudng tly thudc vao
trang thai cua bit TOSE.

Bo chia trude duoc ding chung cho hai khéi watchdog va Timer0. Viéc gan
bo chia truéc cho khéi nao dugc chon bang bit PSA(OPTION<3>). Hé sb
chia phu thudc gia tri caa bit PS2:PS1:PS0 cua thanh ghi OPTION.

Ngat timer0 xay ra khi thanh ghi TMRO tran, chuyén tir FFh—00h. Su
tran nay sé dat bit TOIF = 1. Ngat TOIF c6 thé che bang bit TOIE. Co TOIF

phai duoc x6a bang phan mém.

2.2.7.2 Timer 1.

Timerl la bo dinh thoi 16 bit, gia tri caa Timerl sé dugc luu trong hai
thanh ghi (TMR1H:TMR1L). C& ngét cua Timerl la bit TMR1IF (PIR1<0>).
Bit diéu khién cua Timerl s& la TMR1IE (PIE<0>). Twong tu nhu TimerO,
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Timer! ciing c6 hai ché d6 hoat dong: ché do dinh thoi (timer) véi xung kich
la xung clock cua oscillator (tin sé cua timer bang ¥4 tan sé cua oscillator) va
ché d6 d&ém (counter) véi xung kich 1a xung phan anh céc su kién can dém lay
tir bén ngoai thong qua chan RCO/T10SO/T1CKI (canh tac dong la canh 1én).
Viéc lya chon xung tac dong (twong tng Vai viéc lua chon ché do hoat dong
1a timer hay counter) dugc diéu khién bai bit TMR1CS (T1CON<1>). Sau

day 1a so d6 khdi cua Timerl:

Set Flag bit
TMR1IF on »
CDrwerfiow , -"'E Synchronized
L‘ TMR1 - Clock Input
TMR1H TMRIL )
[
TMR10M T
________ OniOff i
- Dau : TISYNG
RCOMIQSONTICK E —
J Frescaler Synchronize
4 x—~—T1,,,;.::Erx Fozci 1.2.4.8 A det
h : 'Y _nal::— Intemal — I
RC1T10S -ccpzﬁ : 1 Oscillator™ #1ock I 5 o Clock
"""" TICKPS1:T1CKPED o
Tr-.-'IR 1C5
Note 1: When the TIOSCEN bt is clearsd, the inverter is tumed off. This efmnates power drain.

Hinh 2.9: So @b khdi cua Timerl

2.2.7.3 Timer 2.

Timer2 1a bo dinh thoi 8 bit va duogc hd tro boi hai b chia tan s6
prescaler va postscaler. Thanh ghi chua gia tri dém cua Timer2 1a TMR2. Bit
cho phép ngit Timer2 tac dong 12 TMR20ON (T2CON<2>). C& ngit cua
Timer2 1a bit TMR2IF (PIR1<1>). Xung ngd vao (tan sé bang ¥ tan sb
oscillator) duoc dua qua bo chia tan sb prescaler 4 bit (v6i cac ti s6 chia tan s6
la 1:1, 1:4 hoic 1:16 va dugc diéu khién bsi cac bit T2CKPS1:T2CKPS0
(T2CONK<1:0>)).

Ngoai ra ngd ra cua Timer2 con duoc két ndi véi khdi SSP, do do

Timer2 con dong vai trd tao ra xung clock dong bo cho khéi giao tiép SSP.
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Timer0 va Timer2 1a bo dém 8 bit (gia tri dém téi da 1a FFh), trong khi
Timerl 13 bo dém 16 bit (gia tri dém t6i da 1a FFEFh). Timer0, Timerl va
Timer2 déu c6 hai ché @6 hoat dong Ia timer va counter. Xung clock c6 tan sb
bang Y4 tan sb cua oscillator. Xung tac dong 1én Timer0 duoc hd tro boi
prescaler va c6 thé dugc thiét 1ap & nhiéu ché do khac nhau (tan sb tac dong,
canh tac dong) trong khi cac théng s cua xung tac dong 1én Timerl 14 cb
dinh. Timer2 duogc hd tro bai hai bo chia tan sé prescaler va postcaler doc 1ap,
tuy nhién canh tac dong van dugc ¢ dinh 14 canh 1&n. Timerl c6 quan hé Véi
khdi CCP, trong khi Timer2 dugc két néi véi khéi SSP.

i
Sets Flag T2

bit TMR2IF | ouputt!)

Resel Frascaler
-

| TMR2 Reg |—-1_1 1.4 1-16|—FoscAa

N

Postscaler | " }2
Comparator

1110 116 | =g | P |

I T2CKPS1:

a I SR> Reg | T2CKPS0
T20UTPS3:
T20UTPES0

Note 1: TMREZ register output can be software selected by the
SSP module as a baud clock.

Hinh 2.10: So dd khdi caa Timer 2

2.2.8 ADC:

ADC (Analog to Digital Converter) 1a b chuyén doi tin hiéu giita hai
dang twong tu va sd. PIC16F877A c6 8 ngd vao analog (RA4:RA0 va
RE2:RE0). Hiéu dién thé chuan VREF c6 thé duoc lya chon la VDD, VSS
hay hiéu dién thé chuan duoc xac lap trén hai chan RA2 va RA3. Két qua
chuyén d6i tir tin tiéu twong tu sang tin hiéu sé 1a 10 bit sé twong tmg va duoc
luu trong hai thanh ghi ADRESH:ADRESL.

Céc thanh ghi lién quan dén bo chuyén d6i ADC bao gom:
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-INTCON (dia chi OBh, 8Bh, 10Bh, 18Bh): cho phép cac ngat (c4c bit GIE,
PEIE).

-PIR1 (dia chi OCh): chua co ngat AD (bit ADIF).

-PIE1 (dia chi 8Ch): chira bit diéu khién AD (ADIE).

-ADRESH (dia chi 1Eh) va ADRESL (dia chi 9Eh): cac thanh ghi chira két
qua chuyén doi

-ADCONO (dia chi 1Fh) va ADCONT1 (dia chi 9Fh): xac lap céc thdng sé cho
bo chuyén doi

-PORTA (dia chi 05h) va TRISA (dia chi 85h): lién quan dén cac ngd vao
analog ¢ PORTA.

-PORTE (dia chi 09h) va TRISE (dia chi 89h): lién quan dén cac ngd vao
analog ¢ PORTE.

CHIZ.CHS
111
] \\' : REZANTI
1
110
\’—E RE1LAME"
|
101
-\f-'—'—[ E | REQAMEN
o 100 .
. G »‘—'—El RASIAMY
VKM 1
o 01l
APt WoRage ) J—;—-D—E RASAMVAEF+
1
D . S\ Mmoo )
Convertss ' I T E RAZIANZNREF-
1 1
0ol
oo g {Zl FATAN
T 80
.IJ.:'EF-'- : =" 1 ammsssssssEm=Em=s a.a‘ Ahu
Reference IJ s :
R
PCFEIPCFGOD
Wrer- =
R '
(Reterence ! €
Wotage) :..|.||.|..' ]_1
=
PCFGIPCFGED

Hinh 2.11: Khdi ADC

2.2.9 Truyén nhan noi tiép USART
Bo truyén nhan ndi tiép USART (Universal Synchronous Asynchronous

Receiver Transmitter) 1a mot trong hai bo giao tiép ndi tiép. Co thé sir dung
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bo giao tiép nay dé giao tiép véi cac thiét bi ngoai vi, may tinh, vi diéu khién.
Cac ché do hoat dong cua USART Ia:
- Bat ddng bo song cdng (full-duplex).
- Ddng bo_ Master ban song cong (half-duplex).
- Dbong bo_ Slave ban song cong (half-duplex).
Hai chan dung cho bd nay nay RC7/RX/DT va RC6/TX/CK. Mudn st dung
hai chan nay thi phai dat bit SPEN (RCSTA<7>) va céc bit TRISC<7:6>.
PIC16F877A dugc tich hop sin bd tao téc do baud BRG (Baud Rate
Generator) 8 bit dung cho USART. Pay 1a bo dém c6 thé sir dung cho ca hai
ché @6 déng bo va bat ddng bo duoc diéu khién boi thanh ghi PSBRG.
Cac thanh ghi lién quan t6i qua trinh truyén dir liéu bang USART:
1. Thanh ghi INTCON (dia chi 0Bh, 8Bh,10Bh, 18Bh): cho phép tét ca
C4c ngat.
2. Thanh ghi PIR1 (dia chi OCh): chwa c& hiéu TXIF.
3. Thanh ghi PIE1 (dia chi 8Ch): chtra bit cho phép ngat truyén TXIE.
4. Thanh ghi RCSTA (dia chi 18h): chua bit cho phép cong truyén di
liéu (chan RC7/RX/DT va RC6/TX/CK).
5. Thanh ghi TXREG (dia chi 19h): thanh ghi chira dit liéu can truyeén.
6. Thanh ghi TXSTA (dia chi 98h): thanh ghi xac lap théng sé cho viéc
truyén.
7. Thanh ghi SPBRG (dia chi 99h): xac dinh téc d6 baud.

2.2.9.1 USART bat dong b

Ché do truyén nady USART hoat dong theo chuan NRZ (None-Return-to-
Zero), nghia 13 cac bit truyén di s& bao gom 1 bit Start, 8 hay 9 bit di liéu
(thong thuong 1a 8 bit) va 1 bit Stop. Bit LSB s& duoc truyén di truéc. Cac
khdi truyén va nhan data doc 1ap véi nhau sé dung chung tan sé tuong ung

Vi tde d6 baud cho qua trinh dich dit liéu (tbc d6 baud gap 16 hay 64 lan téc
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d6 dich dir liéu tiy theo gié tri cia bit BRGH), va dé dam bao tinh hiéu qua
cua dix liéu thi hai khéi truyén va nhan phai ding chung mét dinh dang dix
lidu.
Céac thanh ghi lién quan dén qua trinh truyén dir liéu bang giao dién

USART bét ddng bé:

-Thanh ghi INTCON (dia chi 0Bh, 8Bh, 10Bh, 18Bh): cho phép tit ca
C4C ngat.

-Thanh ghi PIR1 (dia chi OCh): chua co hi¢u TXIF.

-Thanh ghi PIE1 (dia chi 8Ch): chua bit cho phép ngat truyén TXIE.

-Thanh ghi RCSTA (dia chi 18h): chua bit cho phép cong truyén di
liéu (hai pin
RC6/TX/CK va RC7/RX/DT).

-Thanh ghi TXREG (dija chi 19h): thanh ghi chira di lidu can truyén.

-Thanh ghi TXSTA (dia chi 98h): xéc lap cac thong sb cho giao dién.

-Thanh ghi SPBRG (dia chi 99h): quyét dinh toc do baud.

a. USART truyén bat dong bo:

Thanh phan quan trong nhat caa khéi truyén dix liéu 1a thanh ghi dich
dir liéu TSR (Transmit Shift Register). Dit liéu truyén dugc ghi vao thanh ghi
TXREG. Ngay sau khi bit stop cua di liéu trude duoc truyén, thanh ghi TSR
ldy dir liéu tir thanh ghi dém ding trong qué trinh truyén dir liu TXREG,
thanh ghi TXREG rdng, co hiéu TXIF (PIR1<4>) dugc dat. Ngit nay duogc
diéu khién boi bit TXIE (PIE1<4>). Co hiéu TXIF van dugc set khong phu
thudc thang thai bit TXIE hay tac dong cia phan mém. Khong thé x6a TXIF
bang chwong trinh ma chi x6a vé 0 khi c6 dit liéu méi dua vao thanh ghi
TXREG.
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l: Data Bus
TXREG Register |
{8
___________________ LSh "™}
: Pin Buffer
" e 0 ™ and Control g
TSRRegister_________! RC6/TX/CK pin
| TRMT‘ ’SPEN \
Baud Rate Generator TX9
TXSD

Hinh 2.12: So d6 khdi caa bo truyén dix liéu USART.

Khi truyén dir liéu xong, thanh ghi TSR rdng thi co& TRMT duoc set.
Bit nay chi doc va khong tao ngat. Thanh ghi TSR khdng coq trong bo nhé di
liu va chi duogc diéu khién boi CPU.

Khdi truyén dix liéu chi hoat dong khi dat bit TXEN (TXSTA<5>). Qua
trinh truyén dit liéu chi bat dau khi dit liéu duoc ghi vao thanh ghi TXREG va
xung baud duoc tao ra.

Néu muén truyén 9 bit dir liéu bit TX9 (TXSTA<6>) phai dugc set va bit dir
liéu thir 9 duoc dua vao bit TX9D (TXSTA<0>). Nén ghi bit thir 9 vao trudc
khi ghi dir liéu vao thanh ghi TXREG. Néu dir liéu duoc ghi vao thanh ghi
TXREG trudc khi ghi bit thi 9 thi s€ khong gui dugc bit thir 9 vi hoat dong
truyén bat dau ngay khi dit liéu duoc ghi vao thanh ghi TXREG.
Cac budc can tién hanh dé truyén dit liéu:

1. Tao xung truyén baud bang cach nap gié tri vao thanh ghi diéu khién

RSBRD va bit diéu khién téc do baud BRGH.

2. Cho ché do bat ddng bo hoat dong bang cach x6a bit SYNC va set bit

SPEN.

3. Set bit TXIE néu can str dung ngat.
4. Set bit TX9 néu sir dung ché do truyén 9 bit.

33



5. Set bit TXEN dé cho phép truyén dix liéu (lic nay bit TXIF ciing duoc
set).

6. Néu guri 9 bit dit liéu thi ghi bit tha 9 vao TX9D.

7. DPua 8 bit dir liéu vao thanh ghi TXREG.

8. Néu su dung ngat truyén thi kiém tra lai bit GIE va PEIE trong thanh
ghi INTCON.

b. USART nhan bt dong bo.

Dit liéu dugc dua vao tir chan RC7/RX/DT sé& kich hoat khéi phuc hoi
dix liéu. Khéi phuc hdi dix liéu 1a bd ghi dich tbc d6 cao va c6 tan s hoat dong
gap 16 hoic 64 lan tan sé baud.

x64 Baud Rate CLK

_________________ | OERRI
: ! CREN
B2 SPBRG ' T [

e “msb T RSRFRegister LSt |
" " Baud Rate Generator +16 ) 7] eee |1 | 0] Start
RC7/RX/DT l _________________________
Pin Buffer Data
and Control Recovery

SPEN

RX9D| RCREG Register
FIFO

8

R
Interrupt Data Bus

RCIE

Hinh 2.13: So dd khéi cta bo nhan dit liéu USART.

Bit diéu khién cho phép khéi nhan dix liéu 1a bit CREN (RCSTA<4>).
Trung tam cua khoi nhan 1a thanh ghi RSR (Receive Shift Register). Sau khi
nhan bit stop cua dit liéu truyén téi, dix liéu nhan dugc trong thanh ghi RSR
duoc dua vao thanh ghi RCREG, sau d6 ¢ RCIF (PIR1<5>) duoc set va ngét
c6 thé duoc kich hoat. Bit co RCIF 12 bit chi doc, khodng thé tac dong bai phan
mém. RCIF chi duoc x6a vé 0 khi dit liéu trong thanh ghi RCREG dugc doc
va khi d6 thanh ghi RCREG rong. Thanh ghi RCREG la thanh ghi c6 b dém

34



kép (double-buffered register) va hoat dong theo co ché FIFO (First In First
Out) cho phép nhan 2 byte va byte thir 3 duoc dua vao thanh ghi RSR. Néu
bit stop cua byte thir 3 dugc nhan ma van con 2 byte trong RCREG thi co bao
tran dir ligu OERR (RCSTA<1>) dugc set, dir liéu trong thanh ghi RSR s¢ bi
mat va qua trinh dua dir liéu tir thanh ghi RSR vao thanh ghi RCREG s& bj
gian doan Trong trudng hop ndy, dit liéu trong thanh ghi RCREG can dugc
lay hét truge khi nhan dix liéu tiép theo. Bit OERR phai duoc x6a bang phan
mém bang cach xda va set c& CREN.
Bit FERR (RCSTA<2>) set dé bao 156i khung dir liéu nhan tic 1a khdng nhan
duogc bit stop. O ché @6 nhan 9 bit, bit tha 9 duoc dua vao bit RX9D trong
thanh ghi RCSTA va bit nay can doc trudc khi doc 8 bit dir liéu trong thanh
ghi RCREG vi khi doc thanh ghi RCREG s& 1am thay doi gia tri bit RX9D.
Cac budc can tién hanh dé nhan dit ligu:
e  Tao xung truyén baud bang céch nap gié tri vao thanh ghi diéu
khién RSBRD va bit diéu khién téc do baud BRGH.
e  Cho ché do bat ddng bd hoat dong bang cach xda bit SYNC va set
bit SPEN.
e  Set bit RCIE néu can sir dung ngat.
e Setbit RX9 néu str dung ché d6 truyén 9 bit.
e  Set bit CREN dé cho phép truyén dir liéu (lc nay bit TXIF ciing
duoc set).
e Sau khi dit liéu duoc nhan, cd RCIF s& duogc set va ngat duoc kich
hoat (néu RCIE duoc set).
e  Doc bit thir 9 trong thanh ghi RCSTA néu & ché d6 9 bit dir liéu.
e  Doc 8 bit dir liéu trong thanh ghi RCREG.
e Néu cd I6i trong khi truyén nhan, x6a 16i bang cach xoa bit
CREN.
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Néu sir dung ngit nhan thi kiém tra lai bit GIE va PEIE trong
thanh ghi INTCON.

2.2.9.2 USART ddng b9.

USART d6ng bo duoc kich hoat bing cach set bit SYNC va chi hoat dong
kiéu ban song cong (half-duplex) . Cong giao tiép van 1a chan RC7/RX/DT va
RC6/TX/CK va duoc cho phép baang cach set bit SPEN. USART dong bo ¢6
2 ché do hoat dong 1a Master dugc chon bang céch set bit CSRC TXSTA<7>
va Slave dugc chon biang cach xd6a bit CSRC TXSTA<7>. Piém khac biét

duy nhat gitra hai ché d6 nay 1a ¢ ché 6 Master s& Iy xung clock tir bo tao

xung baud BRG con ché do Slave thi Iy xung clock tir bén ngoai qua chan
RC6/TX/CK.
Cac thanh ghi lién quan toi qua trinh truyén nhan dit liéu bang USART:

Thanh ghi INTCON (dia chi 0Bh, 8Bh,10Bh, 18Bh): cho phép tat
C4 CAC ngat.

Thanh ghi PIR1 (dia chi 0Ch): chtra co hiéu TXIF.

Thanh ghi PIE1 (dia chi 8Ch): chia bit cho phép ngit truyén
TXIE.

Thanh ghi RCSTA (dia chi 18h): chaa bit cho phép cong truyén
dit liéu (chan RC7/RX/DT va RC6/TX/CK).

Thanh ghi TXREG (dia chi 19h): thanh ghi chua dir liéu can
truyeén.

Thanh ghi TXSTA (dia chi 98h): thanh ghi xac 14ap théng s cho
viéc truyeén.

Thanh ghi SPBRG (dia chi 99h): x4c dinh toc d6 baud.
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a. Truyén dix liéu & ché do Master.

Trinh tu truyén dit liéu va cac thanh ghi, cac cd hiéu gidng nhu ché do
USART truyén bat dong bo.

Céc budc can tién hanh dé truyén dit liéu:

Tao xung truyén baud bang cach nap gia tri vao thanh ghi diéu khién
RSBRD va bit diéu khién téc do baud BRGH.

Cho ché d6 ddng bo hoat dong bang cach set bit SYNC va set bit
SPEN.

Set bit TXIE néu can st dung ngat.

Set bit TX9 néu str dung ché do truyén 9 bit.

Set bit TXEN dé cho phép truyén dit liéu (ltc nay bit TXIF ciing duoc
set).

Néu gti 9 bit dit liéu thi ghi bit tha: 9 vao TX9D.

Pua 8 bit dit liéu vao thanh ghi TXREG.

Néu st dung ngat truyén thi kiém tra lai bit GIE va PEIE trong thanh
ghi INTCON.

b. Nhan dit liéu & ché do Master.

Trinh tu nhan dit liéu va cac thanh ghi, cac co hiéu giéng nhu ché do

USART nhan bt dong bo.

Céac budc can tién hanh dé nhan dit liéu:

Tao xung truyén baud bang cach nap gia tri vao thanh ghi diéu khién
RSBRD va bit diéu khién téc do baud BRGH.

Cho ché d¢ bat adng bo hoat dong bang cach xo6a bit SYNC va set bit
SPEN.

Xo0a bit CREN va SREN.

Set bit RCIE néu can sir dung ngét.

Set bit RX9 néu sir dung ché do truyén 9 bit.
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Néu chi nhan 1 word dit liéu thi set bit SREN, néu nhan 1 chudi di
liéu thi set bit CREN.

Sau khi dir liéu dugc nhan, co RCIF s& dugc set va ngat duoc kich hoat
(néu RCIE duoc set).

Doc bit thir 9 trong thanh ghi RCSTA néu & ché d6 9 bit dir liéu.

Doc 8 bit dir licu trong thanh ghi RCREG.

Néu c6 16i trong khi truyén nhan, xéa 16i bang cach xda bit CREN.

Néu sur dung ngat nhan thi kiém tra lai bit GIE va PEIE trong thanh ghi
INTCON.

USART & ché @6 Slave: Ché d6 nay khac vai cac ché do truyén nhan bang
bo USART & chd 1a né van hoat dong khi PIC16F877A dang ¢ ché do ngu
(sleep mode), xung clock nhan tir chan RC6/TX/CK.

Truyén dit liéu & ché do Slave:

Néu hai tir dugc ghi vao trong thanh ghi TXREG truéc khi 1énh ngu (sleep)

duoc thuc thi thi qué trinh s€ xay ra nhu sau:

Tur dit liéu dau tién duoc dua vao thanh ghi TSR ngay lap tirc dé truyén
di.

Tur dit liéu thir hai van nam trong thanh ghi TXREG.

Co hiéu TXIF khong duoc set.

Sau khi tir dau tién da dich ra khoi thanh ghi TSR, thanh ghi TXREG
tiép tuc truyén tir tha hai vao thanh ghi TSR va co hiéu TXIF dugc set.
Néu ngat truyén duoc cho phép thi ngat nay s& danh thirc vi diéu khién,
bo dém chuong trinh chi t6i dia chi chira chuwong trinh ngat (0004h).
Cac budc tién hanh truyén dix liéu:

Set bit SYNC, SPEN, x6a bit CSRC.

Xoa bit CREN, SREN.

Set bit TXIE néu sir dung ngat.
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Néu dinh dang dit liéu 1a 9 bit thi set bit TX9.

Set bit TXEN.

Néu gui 9 bit dit liéu thi ghi bit tha: 9 vao TX9D.

Pua 8 bit dit liéu vao thanh ghi TXREG.

Néu sir dung ngét truyén thi kiém tra lai bit GIE va PEIE trong thanh
ghi INTCON.

Nhan dit liéu & ché do Slave:

O ché do nay khong chiu su tac dong cua bit SREN.

Khi bit CREN duoc set trude khi 1énh ngu duoc thuc thi, mot tir van tiép

tuc dugc nhan. Sau do dir liéu dugc dua tir thanh ghi RSR vao thanh ghi
RCREG va bit RCIF duoc set. Néu bit RCIE dugc set, ngat s& duoc thuc

thi va vi diéu khién dugc danh thuc, bo dém chuong trinh chi téi dia chi

chtra chuong trinh ngat (0004h) dé thyc thi ngat.

Céac budc tién hanh nhan di liéu:

Set bit SYNC, SPEN, x06a bit CSRC.

Set bit RCIE néu sir dung ngat.

Néu dinh dang di liéu 12 9 bit thi set bit RX9.

Set bit CREN d¢ bat dau nhan dit ligu.

Co RCIF duoc set khi nhan mét tir dit liéu, ngét cd thé dugce kich hoat.
Néu gui 9 bit dit liéu thi doc bit thir 9 & thanh ghi RCSTA.

DPoc 8 bit dir liéu vao trong ghi RCREG.

Néu c6 15i xay ra trong khi truyén nhan thi x6a bit CREN dé x06a 15i.
Néu sir dung ngat truyén thi kiém tra lai bit GIE va PEIE trong thanh
ghi INTCON.
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CHUONG 3
THIET KE XAY DUNG MO HINH

3.1 CAC PHAN TU SU DUNG TRONG MACH

3.1.1 bi¢n tré
Pién tré 12 mot linh kién dién tir duoc dung rat pho bién trong cong nghiép

dién va dién ta, tri 6 tir 1 ohm téi hang chuc M ohm.

3.1.1.1 Céac thong so6 ki thuat chinh ciia dién tré:

a. Tris6 danh dinh:

Tri s6 nay tinh bang ohm,thudng duoc ghi ngay trén than dién trg bang
nhitng chir s6 hoic bang vong mau.Tri sd dién tro ¢6 thé tir vai ohm dén vai
triéu ohm.

b. C6ng suat danh dinh:

Do 1a cong suét tiéu tan trén dién tro ma dién tré c6 thé chiu dung duoc
trong thoi gian dai, khdng bi quéa nong 1am bién doi han tri s6 dién tro.

Trong cbng nghiép,cac dién tré duoc san xuat co cac tri so cong suat danh
dinh:1/8w; 1/4w; 1/2w; 1w; 2w; 5w; 7,5w; 10w.

Pién tré c6 cong suat tiéu tan Ion thi co kich thudc lon.

c. bién ap lam viéc t6i da:

D6 1a tri s6 16n nhat cua dién &p mot chiéu hodc tri sb hiéu dung cua dién &p
xoay chiéu cd thé dat vao hai dau dién tro ma dién tro van chiu dung duoc va
lam viéc binh thuong.

d. Dung sai cia dién tré:
Dung sai 1a d6 sai s6 cua dién trg. Cap dung sai thuong ding 1a +20%,

+10%, +5%. Ngoai ra voi nhitng dién tro can dung trong nhirng mach yéu cau
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d6 chinh xac cao nhu mach do luong thi mac sai s6 nho hon: tir £2% dén
+1%.
e. Pon vi:
Pon vi cta dién trg 1a ohm vai cac boi sb:
-Kilo ohm = 1000 ohm = 10° ohm
-Mega ohm = 1000000 =10° ohm

3.1.1.2 Ung dung va bao quan:
a. Ung dung:
Dién tro rat pho bién trong ki thuat dién tir nham muc dich phan bé lai hiéu
dién thé trong mach dién, han ché dong dién, diéu chinh dién ap...
b. Bao quan:
Khéng dung vuot qué céc tri s danh dinh va céng suat danh dinh.
Tranh cac tac dung hoa hoc.

Dé noi thoang mat.

3.1.1.3 Phéan loai va cau tao

Nguoi ta thuong chia dién tro lam:

-Dién trd ¢6 tri s6 khong doi.

-Dién trg co tri s6 bién d6i dwoc,con goi 1a bién tré.Tuy theo két cau cua
dién tro ma nguoi ta phan loai.
e Dién tré than tron:

Dién tré do bot than tan nho trén véi chat cach dién va mot thi keo roi ép
lai thanh ting thoi,hai dau ¢ day dan ra dé han chi.
e Dién tr¢ than phun:(dién tré mang than)

bién tro ndy géom mot dng bang su,chiu duoc nhiét do cao, nguoi ta tao
mang than I&n 16i st nay. Ngudi ta got 16p than trén theo hinh xoan b¢ dé tang
d6 dai va do d6 tang gia tri dién trg. Sau d6 phu bang I6p son cach dién va in

trén gié tri dién tro hai d¢au dng c6 boc kim loai va c6 day dan ra dé han.
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e Dién tr6 mang than kim loai:

Ciing trén mot than mang st.Ngudi ta tao mang kim loai bang hop
kim(Niken-Crém).

e Dién tro day quan:

Lam bang day hop kim c6 dién tré suat cao quan trén 18i bang si bén ngoai
c6 thé dé tran hoac phi mot 16p son cach dién dé chong am, chong va cham
c6 thé lam duat cac vong day. Tri s6 dién tré dugc ghi trén 16p son nay. Dién
tré day quan duoc dung trong nhitng trudng hop mach dién co dong dién Ion

di qua va cong suét tiéu tan trén dién tro 16n.

3.1.1.4 Ghép dién tré:

Nhiéu khi nguoi ta can ding mot dién tré 16n hon hay nhé hon dién trg c6
san, hoic can ding mot céng suat dién cao hon, nén phai ghép nhiéu dién tro
lai bang nhitng cach sau déy:

e Ghép ndi tiép:

1 F2 Fn
T

Pién trg chung: bang tong cac dién tré ghép ndi tiép.
Rung =R1 +R2 +R3 + ..

Cuong do chung:bang dong dién chay qua mdi dién tro.
I=li=L=13=...

Pién thé chung:bang tong sé dién thé & hai dau mdi dién tro.
U=U;+U,+ U; ...

Cong suat chung: bang tong s6 cong suat cua cac dién tro.
P=P; + P, + P;...
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e Ghép song song:

R1

— A\ —
R2

N\ N\

RN

NP
Cuong do chung:bang tong sb cudng do cac dién tro.

=l + L+ 13+ ...

Pién thé chung:bang dién thé do o hai dau mdi dién tro.
U=U=U,=Uz=...

Cong suat chung: bang tong s6 cong suat cua cac dién tro nhom.
P=P; + P, + Ps...

3.1.2.Tu dién

Tu dién 1a mot linh kién dién tir duge ding kha phé bién bién trong cong
nghiép dién va dién t.

Tu dién dung dé chira dién nang véi hinh thirc dién tich bang cach nap
dién vao.Dién tich c6 thé doi thanh dong dién bang cach xa dién ra. Su nap va
x4 dién duoc thuc hién trong mét thai gian tac khac.

Theo nguyén tic, mot tu dién gdm cd hai mé(phién) bing kim loai song

song than cach nhau bang mét chat cach dién goi 1a dién moi.

3.1.2.1 Théng s6 k§ thuat
a. DPién dung danh dinh
La gié tri ghi trén than ty bang chir s6 hoac bang mau.
b. Dién ap danh dinh
La dién ap t6i da cho phép ap dung & hai dau tu dién.Vuot qua tri sé nay
tu bi hu. Thudng dién thé nay ghi trén than tu.

c. biéntré cach dién
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Tri s6 nay biéu thi chat liéu cua chat dién méi va ciing 1a biéu thi dong
dién 11 qua tu dién.
d. Pon vi
Pon vi dién dung la Farad (F)
Farad 1a don vi rat 16n nén thuong ta ding cac wdc s6 sau:
-Micro Farad =1/1000000 F =10° F
-Nano Farad =1/1000 pF = 10°F
-Pico Farad =1/1000000 pF = 10 F

3.1.2.2 Phan loai va ciu tao

a. Phan loai
Thudng ngudi ta phan loai tu dién theo chat dién mdi dung trong tu dién.
e Tudién c6 dién dung cé dinh:
-Tu st 14 ty dién c6 dién moi 1am bang st.
-Tu mica la tu dién c6 dién mdi lam bang mica.
-Tu gidy la tu dién c6 dién moi lam bang giay.
-Tu hod Ia ty dién c6 dién moi lam biang chat hoa hoc.
e Tudién c6 dién dung bién d6i:
-Tu bién doi.
-Tu nta bién dbi.
b. Cdu tqo:
o Tusu:
Ky hiéu: |
T
Trén mot miéng su dac biét hinh vubng hay hinh tron dep va mong nhu chiéc
khuy 40 1am chat dién mdi, & hai bén mat c6 trang kim loai bac, hinh thanh
hai ma cua tu dién.Trj sb cua tu dién vao khoang tir vai pF dén vai chuc nghin

pF. Tu nay thudng ding & mach c6 tan s6 cao.
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o Tugidy:

Gom ¢ hai 14 kim loai dit xen ké giira hai ban gidy dung l1am chét cach
dién va cuon tron thanh mot éng. O hai dau cudn day c6 day dan ndi véi l1a
kim loai dua ra dé han tu nay c6 thé c6 vo boc bang kim loai hay 6ng thuy
tinh, & hai dau c6 d6 nhya boc kin.

Tu nay c6 uu diém 1a tuy kich thuéc nho nhung cé dién dung Ion.

Khuyét diém cua tu 1a ro dién 16n, dé bi chap.

e Tumica: +C

Tu gém nhitng 14 kim loai dit xen k& véi nhitng 14 mica dung lam dién
moi. Tu mica co tinh nang t6t hon tu gidy nhung dat hon.

e Tu hoa:

+LC

Loai tu nay dung mot dung dich hoa hoc dit giira hai 14 bang nhém lam
hai cuc cua tu. Khi co dién 4p mét chiéu dat gitta hai 14 thi sinh ra mot 16p
oxit nhém mong 1am chét dién méi. Khi ding tu hoa can chl y ddu cac cuc

am duong theo ding cuc tinh cua dién ap.
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3.1.3 Diode

3.1.3.1 Néi P-N:
Chitbandian P chat ban dan N

}

A A

L tréng dién tir

Hinh 3.1: Diode ndi kiéu P-N.

N&i P-N gom hai mién ban dan loai P va loai N tiép xtc nhau trong cting
mot tinh thé. Trudce khi tiép xdc hai mién P-N déu ¢ trang thai trung hoa dién.
Khi tiép x(c nhau hién tuong khuyéch tan xay ra, theo d6 dién tir & chat ban
dan N qua mat ndi va tai hop véi 16 trong, nguoc lai mot sé 16 tréng & chét
ban dan P qua mat ndi va tai hop véi dién ti. Su khuyéch tan dén mot luc thi
ngung lai béi vi dién tich duong nay khong cho 16 tréng khuyéch tan qua mat
ndi vao chat ban din N va dién tich 4m nay khong cho dién tir khuyéch tan
qua mat noéi vao chat ban dan P.

Su phan bé dién tich hai bén méi ni tao thanh mét dién thé goi 1a rao dién
thé va vung nay khong cé hat dan dién goi 1a viing hiém hay vung dién tich

khéng gian.
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* Pac tuyén Von-Ampere cua tiép xdc P-N:
|

A

v

Hinh 3.2: Bic tuyén von-ampere cua tiép xuc P-N.

3.1.3.2 Cac loai Diode:
Khi thém hai mat tiép xdc kim loai gan lién véi ddy ra, ta duoc mot diode

ban dan.
a. Diode chinh luu:
e Cautao: laticp giap P-N
" Diode phan CIEChuan: o S Diode phan cwe nghich Ve
f = L nghic %_'_
LA D1 D1
Y i :
Pl i LA e — - _
ad .g;.} ;. ma—" TR o= | mga ;W =
i — e — B

athode .-~ n ______ Anode __;—TMf
cathed —e— Ky hisu — “Cathods
Hinh 3.3: Cac loai Diode.

o Ky hiéu: Anod — P Catod
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e (CoOng dung:

Dung dé doi dién xoay chiéu, thuong 1a 50Hz, 60Hz sang dién mot chiéu.
Diode chinh lwu chu yéu 14 loai Silicium.
* Hai dac tinh co ban cua Diode chinh luu
Dong thuan téi da: Chiu dugc dong tir vai trim mA dén loai céng suat cao
chiu dugc vai tram Ampere.
Pién thé nguoc téi da: Néu ching ta 4p dung mot dién thé nguoc trén dién
thé nguoc tdi da diode s& dan dién theo chiéu nguoc( diode bi hong ). Diode
duoc ché tao c6 dién thé nguoc tdi da tir vai chuc volt dén vai nghin volt.

b. Diode tach song

Ciing lam nhiém vu nhu diode chinh luu nhung chu yéu la véi tin hiéu
bién d6 nho va & tan sé cao hon. Diode tach séng c6 thé 12 loai Si hodc Ge.
Loai Ge dugc ding nhiéu vi dién thé ngudng Vr cia né nhé hon diode Si.
c. Diode Zener:

o CAu tao:

Khi tang dién thé nguoc 18n dén tri s6 Vz 1am cho cac néi hod tri cua chat
ban dan bi pha v& va dong dién nghich ting 1én rat nhanh va co tri s6 lon.
bién thé V, duoc goi 1a dién thé zener.

e Ky hiéu:

e (COng dung:
Dung cho mach 6n dinh dién thé .
Céc théng chu yéu cua Diode Zener 14 :
Dién 4p 6n dinh Vz
Dong dién 1am viéc Iz va dong dién 1am viéc 16n nhat cho phép 1z max.

Cong suét ton hao Pz=Vz.1Zyy.
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Dién 4p ngang qua tai dugc cb dinh khi Vi hoic R, thay dbi.

Vi ¢é dinh, R, thay dbi .

R, ¢6 dinh Vi thay d6i.

d. Diode bién dung :

o CAu tao:

Ciing 1a diode ng dung tinh phan cuc nghich caa ndi P-N. Bién dung cua
tiép gidp P-N giam khi dién ap phan cuc ting 1én va dién dung nay ting khi
dién &p phan cuc nghich nho di.Ngudi ta loi dung dic tinh d6 dé ché tao ra
diode bién dung.

o Ky hiéu:

Anod —PF— catod

e (COng dung:

Puoc dung nhu mt tu dién thay d6i trong cac mach cong huong.

e. Diode phat quang :(LED don)

Diode phét quang la loai diode ban dan c6 kha ning bién ddi dién ning
sang quang nang.

e CAu tao:
Nguyén ti khi nhan dugc nang lugng sé phong thich dién tu, nguoc lai su

tai hop cua dién tir va 15 tréng s& phat sinh ning luong.

e Ky hiéu:

D—/x‘—u
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Dic tuyén volt — ampere cia led nhu sau:

I(A) 4 0p=4

// ¢=3

=0
u\v)

Hinh 3.4 : Bic tuyén volt-ampere diode phét quang.
e (COng dung:
Led thuong duoc dung trong cac mach hién thi.Led c6 dong dién lam
viéc tir 10mA dén 20mA, dién ap roi ngang qua Led khi di dan dién khoang
tir 1,7V dén 2,4V.

3.1.4 Led 7 doan

3.1.4.1 Ky higu:

C
N
3

~

o
vVCC

I

N

[y

10

a1

0o ©
<SQ "o oOooT®

O
(@]
o

Led 7 doan 1a loai chi b4o théng dung. Led 7 doan gém co 7 thanh tén a, b,
¢, d, e, f, g sap theo hinh sb tdm nhu hinh v& ngoai ra con ¢ mét cham sang

phu dé chi dau phay thap phan. Tuy theo t6 hop cac doan sang ma ta c6 céc
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chit va s6 khac nhau. Led 7 doan dugc diéu khién bang cac loai IC giai ma
nhu 1C7447, 7448 ho Logic hay 4511, 4513 ho CMOS.

3.1.4.2 VVé phwong dién mach, Led 7 doan c6 hai loai:

-Loai Anod chung.
-Loai Catod chung.

¢ n n ¢ o ‘A A
vee By Cac chan nhan tin hiéu diéu khien
Cl O C

NEIRYRIEIRYRRY

(1 O 0O L L [ e
Céc chan nhan tin hiéu didu khién - GND
Anode chung Cathode chung

Hinh 3.5: CAu tao cua led 7 doan.
Cac dién tré R dung dé gisi han dong qua led.

3.1.5 Transistor

CAu tao va ky hiéu: Transistor gom hai mbi ndi P-N c6 chung mot chat
ban dan Silicium. Céc cuc ra duoc ldy tir ba ving va dugc goi 1a cuc nén
(Base viét tit 1a B ), cuc phat ( Emitter viét tit 12 E ), cuc thu (Collector viét
tat 1a C).

3.1.5.1 Transistor PNP

Hai mbi ndi P-N c6 chung ving N tao nén mét transistor PNP. Transistor

PNP c6 mudi tén cuc phat huéng vao cuc nén
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*Ky hiéu:

Emitg Colectd
— P n [s] I

Eazg E.

3.1.5.2 Transistor NPN:

Hai méi ndi P-N c6 chung ving P tao nén mat transistor NPN. Transistor
NPN c6 mudi tén cuc phat huéng ra ngoai.

Ky hiéu:

Emitd Colectud
0 I I C
B —
Eazd E.

Ba cach mac mach Transistor;

1.Mic cyc phat chung:( Common-Emitter viét tit 1a C-E )

15v

3,6k
Uv= 10mVpp
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2.Mic cuc nén chung:( Common-Base viét tit 1a C-B)

3.Mic cuc thu chung:( Common-Collector viét tit 1a C-C)

15v
a. /KE
S

A

“W_Lw‘j,\,i
\\}—L

3.1.6 IC 74LS247
SN74LS247 la mot BCD-to-Seven-Segment Decoder / Drivers.

L.S247 Céc composes va véi dudi. LS247 c¢6 hoat dong thap dau ra cho cac 6
dia truc tiép cua chi sd.

L.S247 c6 mot bai kiém tra dau vao dén va c6 gon full-blanking dau vao / dau
ra diéu khién. Mot hang dau ty dong va / hoic dau-canh s khong kiém soéat
tay trong (RBI va RBO) duoc hop nhat va 1a mot trong blanking dau vao (BI)
duoc chira trong d6 ¢ thé duoc str dung dé kiém soat cuong dé dén bang
cach dap hoic wc ché su kiém tra caa dén dau ra cé thé duoc thyuc hién bat ca
lGc nao khi Bl / RBO nit 1a & mirc cao. Segment nhan dang va hién thi két
qua duoc hién thi bén dudi. Hién thi mau cho BCD dau vao dém trén 9 1a biéu

tuong duy nhat dé xac thuc diéu kién dau vao.
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« Open-Collector Outputs Drive chi sé truc tiép
« Lamp-Test Cung cap

* Leading / Trailing Zero Suppression
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SN74LS247

0 1 2 3 4 5 i 7

[ = =] 1= =] S = = = =

& ] 9 12 13 14 15
NUMERICAL DESIGNATIONS AND RESULTANT DISPLAYS

a

f afb

el |c
d

SEGMENT
IDENTIFICATION

SN74LS247
(TOP VIEW)

OUTPUTS
N

16 15 14 12 12 11 10

h ¢

B
E C LTREOREID A

q i e

NI FA i g E1 B g NG 6

B C LAMP RB  RE K

A GND
Y=  TEST OUT N e
INPUITS PUT  PUT INPUTS

Hinh 3.6: Cau tao IC74L.S247.
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SN74LS247

LOGIC DIAGRAM

LS247
03 qutput
. i
INPUT (7]
A
mpuT (| : 02 ourpuT
B - b
¥l i .
INPUT 22 _ B;D.D.ﬂ OUTPUT
c [
INFUT (6 3 0l
D " ouTpuT
aoDE0 Ij
BIREC a
BLANKING i) !
NPUTCR —~— —— 4 IED-D-— OUTPUT
RIPPLE-BLANKING
OuUTPUT Animi| .
i T3 output
i3 : [
LAMP TEST 2L
INPUT b 1
REI (5] H L OUTRUT
RIPPLE-BLANKING — q

INPUT

Hinh 3.7: So do chan IC74L.S247.
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Ghi cha:

1. Cac dau vao blanking (BI) phai dugc mé hoic dugce té chiac & muc logic
cao khi ham lugng 0 théng qua 15 1& mong mudn. The ripple-blanking dau
vao (RBI) phai dugc mé hoic cao néu tay trong ciia mot sé khdng thap phan
khéng mong mudn.

2. Khi mot mue d6 thap logic duoc ap dung tryc tiép dén dau vao blanking
(BI), tat ca cac két qua phan khac ¢ giam khong phu thudc vao muc do cua
bat ky dau vao khac.

3. Khi ripple-blanking dau vao (RBI) va dau vao A, B, C va D dang & mic
thap véi cac dén kiém tra dau vao cao, tat ca cac két qua phan doan di ra va
gon-blanking dau ra (RBO) di vao mot muirc do thap ( dap ung diéu kién).

4. Khi tay trong dau vao / dau ra gon blanking (Bl / RBO) la mé hoac t6 chuc
cao va thap duogc ap dung cho dén dau vao thir nghiém, tat ca cac két qua
phan khuc dang c6 trén. BI / RBO la day va logic phuc vu nhu 1a dau vao
blanking (BI) va / hoic ripple-blanking dau ra (RBO)

3.1.7 IC 6n ap:
Khéi niém : 1C 6n ap dung dé cung cap cho linh kién can c6 d6 6n dinh
ddienj ap cao. C6 ha ho I1C 6n &p la 78xx va 79xx :

e Ho 78xx 14 ho cho d6 6n dinh dién ap dau ra la duong véi dién
ap dau vao ludn luén Ion hon dau ra 3V. Ho 78xx 1a ho cho 6n
dinh di. Con xx 1a gia tri dién ap dau ra nhu 5V,6v... Tay loai IC
78 ma no 6n ap dau ra la bao nhiéu.

e Ho 79xx la ho cho do on dinh dién ap dau ra 1a &m. Con xx la gia
tri dién ap dau ra nhu 5V,6v...

Su két hop cua 2 1C nay sé tao ra duoc bd ngudn ddi xang. Vé mat

nguyén i n6 hoat dong twong ddi giéng nhau.
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Hinh 3.8 : So db chan IC 6n 4p 78xx.
78xx gom 3 chan:
IN : Chén nguén dau vao
GND : Chan néi mass
OUT : Chan ngudn dau ra
Trong d6 chan 2 1a quan trong nhat chdng ta can han n6 xuéng Mass 1
cach chac chan. Néu chan nay khdng han khéo s& 1am dién ap ngd ra ting vot
rat cao gan bang dién ap ngd vao s& lam hong cac chip.

79xx c6 hoat dong twong ty nhu 78xx nhung dién 4p dau ra la am.
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3.1.8 IC 74HC154

Ic 74HC154 14 loai ic dung dé giai ma, giai da hop Voi cac tinh ning chinh:
Giai da hop c6 16 duong ngo ra
Giai ma nhi phan 4 bit dau vao thanh 16 duong ngd ra twong tng.

Hai ng6 vao cho phép khéda hoac mé rong

Dual-In-Line Package

INPUTS -DI.ITEU'I‘S
Vee A B € D G2 G115 14 13 12 11
|24 23 |22 |21 |20 ||9 Il& I17 |1ﬁ Iis |14 Im

lllll,lDJ

Hinh 3.9 : So do6 chan IC 74HC154.

Chtre nang céc chan caa IC 74HC154:

Chan 24,12(VCC,GND):dung cip nguudn cho IC hoat dong

Chan 18,19 (G1,G2):cac ngd vao cho phép IC hoat dong,trong mot thoi diém

chi c6 1 IC hoat dong, IC bi cAm hoat dong thi tat ca ngd ra déu ¢ muc logic

cao (bat chap ngd vao & trang thai nao).

Chan 23,22,21,20 (A,B,C,D):céc ngd vao quy dinh trang thai ngd ra

Chan 1-11,13-15 (0O0-0O15):cac ngd ra cua IC
Tuy thudc vao trang thai cta cac duong dia chi ma ta c6 ngd ra twong tng,
khi ca hai ngd vao G1,G2 ¢ mirc logic thap thi IC hoat dong binh thuong,
tai mot thoi diém chi c6 mot ngd ra & mic logic thap, tat ca cac ngd con lai

déu & muc logic cao.
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Chan 18,19 (G1,G2):cac ngd vao cho phép IC hoat dong,trong mét thoi diém
chi c6 1 IC hoat dong, IC bi cAm hoat dong thi tat ca ngd ra déu & muc logic
cao (bat chap ngd vao ¢ trang thai nao).
Chan 23,22,21,20 (A,B,C,D):cac ngb vao quy dinh trang thai ngd ra
Chén 1-11,13-15 (O0-015):cac ngb ra cua IC
Tuy thudc vao trang thai cua cac duong dia chi ma ta c6 ngd ra twong tng,
khi ca hai ngd vao G1,G2 & muc logic thap thi IC hoat dong binh thuong,
tai mot thoi diém chi co mot ngd ra & mic logic thap, tat ca cac ngd con lai

déu & muc logic cao.

60



So d6 bén trong IC 74HC154

Logic Diagram

=

T T

INPUTS
o =
=
3::?
(&1} B2l (1] = = -
=
-

._,
:Eféﬁ
LTJE.

SLMdLNG

L]
==
- (19
(20 D
0 -
[ | [ b (0
1 "
b
-

11

T1

Hinh 3.10 : C4u trdc bén trong 74HC154.
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Bang chuc nang cua IC 74HC154

Inputs Qutputs
Gl G2|D C B A|0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
L L|jL L L L|L HHHHHHHHH H H H H H H
L LjL L L H/H L HHHHHHH H H H H H H H
L L|L L HUL/HHTLTUHHGBHGBHEHHIHUHEHH H H H H
L L|L L HH/HHH L HHHHH H H H H H H H
L L|L H L L|H HHMH L HHHH H H H H H H H
L L|{L HL HHHHHHL HHHH H H H H H H
L L{L HH L|IHHWMHHHMHL HHH H H H H H H
L L{L HHH|/HHHHHMHHLHH H H H H H H
L L{H L L L|HHHHHHHH L H H H H H H H
L L{H L L HIH HHHHMHHWHH L H H H H H H
L L{H L HL|/HHUHHHHHHHH L H H H H H
L L{H L HH/HHHHHHHHHH H L H H H H
L L|HH L L|/HHUHUHHHHTHEHIHUH H L H H H
L L{H H L H/HHMHHHHHHH H H H H L H H
L L{H H H L|H HHHHHHHH H H H H H L H
L L{HHH H|/HHHUHHHHHHH H H H H H L
L H{X X X X|HH H H H H H H H H H H H H H H
H L X X X X|/HHHHMHMHHHHH H H H H H H
H HIX X X X|/H H H H HH H HH H H H H H H H
Hinh 3.11 : Bang su that cua IC 74HC544.

H : HIGH Voltage Level (di¢n &p muc cao)

L :LOW Voltage Level (dién &p muc thap)

x: Don’t care (bat chap ngd vao)
Nguyén tic hoat dong caa IC 74HC154:

Duwa vao bang trang thai ta thay: Chi can chan G1,G2 6 trang thai cam (

khong cho phép IC hoat dong) thi tat ca ngd ra cua IC 74HC154 déu & mic

logic cao bat chap trang thai ¢ cac chan dia chi (A,B,C,D). Chang han nhu

khi chan G1 ¢ muc logic cao thi tat ca cac ngd ra cua IC déu ¢ muc logic

cao bat chap trang thai cua cac chan con

lai nhu G2,A,B,C,D. Va khi chan G2 & mic cao thi ciing twong ty nhu thé.

Khi cac duong dia chi vao tir 00H_07H thi muc logic thap duy nhit ¢

ngd ra s& di chuyén tir ngd ra(00_07).
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3.1.9 Led thu phat hdng ngoai

Anh sang hong ngoai (tia hdng ngoai) 1a 4nh sang khong thé nhin thay
duoc bang mét thuong , c6 budc séng khoang tir 0.86um dén 0.98um . Tia
hdng ngoai ¢d van tdc truyén bang van téc anh sang .

Tia hong ngoai c6 thé truyén di dugc nhiéu kénh tin hiéu. N6 dugc ung
dung rong réi trong céng nghiép.Luong thong tin co thé dat 3 mega bit /s.
Luong thong tin duoc truyén di véi anh sang hdng ngoai 16n gap nhiéu lan so
voi song dién tir ma ngudi ta van ding .

Tia hdng ngoai dé bi hap thu , kha nang xuyén thau kém . Trong diéu
khién tir xa bang tia hdng ngoai , chum tia hdng ngoai phat di hep , ¢6 huéng ,

do d6 khi thu phai ding huong.

S6ng hdng ngoai ¢6 nhimg dac tinh quan trong giéng nhu anh sang (
su hoi tu qua thau kinh , tiéu cu ...). Anh sang thuong va anh sang hong ngoai
khac nhau rét rd trong su xuy@n sudt qua vat chat . Cé nhitng vat chat ta thay
n6 dudi mot mau xam duc nhung véi anh sang hong ngoai no tré nén xuyén
suét . Vi vat liéu ban dan “trong subt” dbi vai anh sang hong ngoai , tia hong

ngoai khéng bi yéu di khi né vuot qua céc 16p ban dan dé di ra ngoai .
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3.2SO BO THIET KE MACH
3.2.1 So' dd khdi

| kHol |
l L NGUON J
[ kHOI | ( N\ (O
CAl :
} KHOI
DAT |—> . —>
BAN KHOI pors
PHIM XU LY
\ y PIC > g
( Y | 6F877A | A
KHOI | KHOI
CAM | GIAI
1 BIEN MA
. J J \ v,
é )
KHOI
| HIEN [
THI
G J

Hinh 3.12 : So d6 khdi PIC16F877A.
Giai thich so lugc so d6 khdi, Mach gom 7 khoi:

- Ngudn: Gom cc ngudn DC 5V, 24V.

- Xt ly: Bo phan xir 1y trung tm diéu khién hoat dong cho ton mach.
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- Cam bién: Nhan biét san pham duwa tin hiéu vé khéi xur 1y.
- Giai m : Bién d6i ng vo | m BCD xuit ra led 7 doan

- Hién thi: Hién thi san pham & dwoc nhn biét v xt 1y.

- Pong co: Phan loai san pham nho.

- Ban phim hex: Nhap sé lugng san pham.

3.2.2 So' @6 khdi nguon

V1

BRIDGE
S3 2 +VCC

L O
24V(ac) = SWITCH
220V 0 \éﬁ 1000%/5(:\7 7805 ;RZ
TRANSFORMER o

[

470
c1 4
™~ =T - c3

C2
103 03
- \! LED
J

. -vee

-vCC

N Sout 1
)

7824 RA
1000uF, b0v « 2.2k
A= == _Lcs
caT™ T T
103 105N e
d

2
A +vec
0

4v

Hinh 3.13 Khéi nguon cung cap dién &p 24v va 5v.

Pau tién tir nguon 220v qua may bién ap ha xudng con 24v, dong dién nay di
qua chinh luu cau diode tao thanh dong dién 1 chiéu. Do chinh luu bang
Diode tin hiéu ra con gon song , dé loc bét tin hiéu nay ta phai mic thém tu
loc 1000uF va 103, tin hiéu nay van con nhap nhay mot phan. Sau d6 tin hiéu
nay duoc dua qua 6n ap LM7805 dé tao ra dién ap 5V. Dién &p nay cung cap
cho toan mach trir khdi dong co. Con khéi dong co ta diing ngudn 24v ciing
duoc Iy tir nguon trén va qua 6n ap LM7824.

Binh thuong led phat quang hoat dong ¢ muc 1.8-3v, dong 10-20mA. Vi dién
ap ra dau ra 12 5v voi 24v nén ta tinh duoc dién tré han dong cho led 1a:
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Giatri dién tro 1on nhat : (5-3) / 20mA = 0,1k
(24-3)/20mA = 1,05k
Gia trj dién tré nho nhat: (5-1,8) / 10mA =0,32k
(24-1,8) / /10mA = 2,2k
Vi vay ta chon :Bién tré R2 tir 0,1k-0,32k
:bién tro R4 tir 1,05-2,2k

3.2.3 Ban phim sb hex

+5V
KHOI BAN PHIM T
R22 R23 R24 R25
l 330 2 330 3 330 SP LON 330
e 10 e e
4 —L —f SP VUA
I e Y e e /e
——F 8 —9 SP NHO
e B e Y} e e
2R . PEAYPAYSE MODE
N e Y e e /e
B3
B4
B5
B6
B7

Hinh 3.14 : So d6 ban phim sé Hex.

Ban phim s6 hex dugc thanh 1ap tir 16 nGt nhan don. Céc nat nhan nay
duoc ndi vao vi diéu khién. Khi thuc hién kiém tra phim nhan, va van dé can
thiét 1a phai chéng rung phim va chdng nhidu. Qué trinh chéng rung phim va
chéng nhiéu cuy thé ta thuc hién bang phan mém ,do thoi gian rung ban phim

khoang 20ms nén qua trinh chéng rung bang phan mém don gian 1a tao mot
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thoi gian delay du 16n dé chuong trinh bo qua anh huong khi rung phim va
chéng nhidu. Bé phét hién phim nhan ta sir dung phwong phap quét hang. Khi
khong nhan phim thi hang caa ban phim Hex ndi véi Vee thong qua dién tro .
Do d6, dé thuc hién kiém tra mot phim hang cua ban phim, néu hang =0 thi ¢6
nhan phim con hang =1 thi khéng nhan phim.& R nén c6 muc logic 1. Dé
nhan biét duoc trang thai cia phim nhan thi muc logic khi nhan phim phai 1a
muc logic 0. Ma khi nhan mot phim nao thi twong (ng hang va cot cia ban

phim Hex s& két ndi véi nhau, & day ta chon dién tro 330

3.2.4 Khoi xir li trung tam:

5V

5V Qe
o)
R6
1K
reset pic > ué
=Tl 1 [—— 40
S 57| MCLR/VPP RB7 39—
B——2 RAO RB6 [55 -
—+ B— | RAL RB5 57—
104 B—2 RA2 RB4 [
— B—F RA3 RB3 55—
O———PRA4/TOCLK RB2 [5,—1
C——3 RA5/SS. RBIL 5
_ B—3— REO/RD. RBO/INT (55—
c3 - EB—0 | REVWR VDD [37
[ O0—=— RE2/CS GND
I ﬂ VDD RD7/PSP7 %‘3
33p 13 | GND RD6/PSP6 [5g
— Vi 14 T OSC1/CLK RDS5/PSP5 [5-—1
] 1= 7OSC2/CLKOUT  RD4/PSP4 [0
AMH EB—6 PRCO/T10SI/TICLK
c4 B—7] RCL/T10S0 2
[ C—g| RC2/CCP1 RC7 [H5
1 B—9 PRC3/SCK/sCL RC6 [55
0—=— RDO/PSPO RC5/SDO [z
23p 20 RCA4/SDI/SDA [55
0—=+ RD1/PSP1 RD3/PSP3 51—
RD2/PSP2 =0 _

PIC16F877A

Hinh 3.15 : So d6 khéi sir i trung tam dung PIC16F877A.
O day ta st dung vi diéu khién PIC 16F877A Iam bo st ly trung tam,

chuong trinh dugc nap vao vi diéu khién théng qua chuan ICSP qua nam chan
MCLR, Vcc, GND, PGD, PGC. Bén canh do6 ta str dung thach anh 4MHz dé
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tao dao dong va hai tu 33p dé loc nhiéu cho thach anh. Ta con dung thém nit

reset dé reset cho mach.

Khdi giai ma :
R15 270 A
z A QA
> 1B U2 OB
=—c QC
—{ D QD
—( BIRBO QE
—q Rl QF
—d.LT QG
74247

Hinh 3.16 : So dd khéi giai ma dung I1C giai ma 74LS247N.

Khdi nay ta sir dung loai IC giai ma d6 1a: 74LS247N .SN74LS247N
c6 chirc nang 1a bién doi ngd vao l1a ma BCD théng qua cac chan 7,1, 2, 6
va xuit ra ngd ra 1a ma cua led 7 doan thdng qua céc chan 13, 12, 11, 10,
9,15, 14.
Vi dy: nhu ta cho ngd vao la: 0010 —0010010 thi led 7 doan s& 14 s6 2
khéi nay co6 7 dién tré, moi dién tré duge tinh nhu sau: R=3V/10mA .nén
ta chon R=330 ohm.
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3.2.5 Khai hién thi

R2 Hp\’ Q
'_'I } A1015
1 1

N U s WN O
G

74154

14

Hinh 3.17 : So dd khdi hién thi.
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THUNG1 THUNG2 THUNG3

EIE] paf & QR
L4 [11] (8] [a] 1T} /TR (O] <|mjo L [O L4 (1] (8] ] i1} TH (O]

NHAP SO SP LON SP VUA SP NHO

1Y o< wlo ~[eo
<O Lo <|ojo|o|w|w|o <|o]o L [O <ooojuwjo

Hinh 3.18 : Man hinh hién thi led 7 doan.

Tin hiéu hién thi ra led 7 doan duoc diéu khién boi portC cua vi diéu khién
thdng qua IC giai md BCD 74LS247. Tuy theo bang trang thai ngd vao cua IC
giai ma 74L.S247 ta c6 thé xuat ma cac sb tuong tmg ra led 7 doan va muon
cho led nio sang ta cho transistor A1015 diéu khién led d6 & muc 0. O day ta
st dung dién tré 4.7k 1a dién tro han dong, dam bao cho transistor A1015
ludn hoat dong & ché do bdo hoa.O day ta sir dung led anode chung, muén
hién thi s6 1 ta s& cho cac doan led b,c sang va led a,d,e,f,g tit bang cach xuat
dir lieu ma BCD tir portC 12 0001 ra qua IC giai ma BCD 74L.S247 ndi vao
cac pin tuong tng cua led 7 doan. Viéc diéu khién sang tat dugc thuc hién
bang cach dua di lidu thich hop vao céc pin a,b,c,d,e,f,g va dp caa led 7 doan.
D6 1a cach hién thi theo tirng led, mudn nhiéu led sang cting mot Idc thi ta
phai mic song song cac led véi nhau. Do mat ciia con ngudi chi luu dugc 24
hinh anh trong mét gidy, chinh vi 18 d6 ta cho led chép tat lién tuc voi toe do

cuc nhanh 1am mat thuong khong cé kha nang phat hién ra va mat nguoi & bi
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danh lira rang cac led dang sang cting mét IGc. Mdi led don dugc ndi véi dién
tré 6 gia tri 14 R= 3v/10mA. Chon R=270 ohm. Mdi transistor A1015 néi v4i
mot dién tr co gid tri : Khi trans & ché do khéch dai thi Ic=10mA, 1b=0.1mA
nén ta tinh dugc R=5/0.001. Chon R=5.6K
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3.3 LUU PO THUAT GIAl

CLRF

MODE=0
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Hinh 3.19: Luu d6 thuat giai.(1)
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Hinh 3.20 : Luu db thuat giai (2)
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KET LUAN
Trong dé tai “Phan loai san pham theo kich thudc” sau khi hoan thanh em da
rdt ra mot sé nhan xét sau:

Tinh wu diém caa mach: Mach thiét ké nho gon, hoat dong tét trong
thoi gian dai, it ton hao ning lwong,mach gop phan dua nén cong nghiép phat
trién thé hién tinh nang dic biét va giup con nguoi cai tién Ky nang trong san
XUt tir d6 (g dung rong rii trong cac linh vuc khac.

Tinh nhuoc diém: Thiét ké mach nguyén ly gap nhiéu kho khan khi
tinh toan cac gié tri linh kién phai phi hop dé dap tmg duoc nhu ciu caa
mach,mach sir dung led thu phat hong ngoai nén gap nhiéu kho khan khi sir
dung trong moi trudng am wét,cd nhiéu bui 1am mach hoat dong khéng hiéu
qua cao,led thu phat hong ngoai phai dat trén mot duong thang dé nhan tinh
hiéu dé dang nén khi thiét ké va lap dat phai chi dén yéu té nay.

Do gidi han vé thoi gian va kién thtic, chiing em chua 1am dwgc mot hé
théng hoan thién. Néu dugc phat trién, chding em s& hoan thanh mé hinh mot
cach hoan chinh hon. Qua dé em da hoc hoi, tiép can dugc nhiéu van dé thuc
té hon, bo sung nhitng khe ha kién thirc do viéc hoc thién vé Ii thuyét dé lai.

Mot 1an nita em xin cam on tat ca thay co trong khoa Bién cong nghiép va
dan dung, dic biét 1a su giup d& chan thanh caa thay Th.s: Nguyén Trong
Thang nguoi da huéng dan ,gitp d& tan tinh va tao moi diéu kién dé em thuc

hién tét dd an tét nghiép nay.

Em xin ché&n thanh cam on !
Hai Phong, ngay 24 thang 10 nam 2011

Sinh vién thuc hién:

Vi Xuan Thanh
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