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Ngay nay cung v6i sy cong nghiép hoa hién dai hoa dat nudc, nhiéu
nganh cong nghiép phuc vu qué trinh cong nghiép phat trién cua dat nude.
Nhu khai thac khoang san van chuyén vt liéu trong cac bén cang trong cac
nha may. Bang tai dung dé van chuyén cac vat liéu roi, nhd nhimg vu diém 1a
c6 kha nang van chuyén hang hoa di xa, 1am viéc ém, ning suét cao va tiéu
hao ning luong khéng 16n 1dm. Chinh nho nhitg uu diém d6 ma bang tai
dugc ung dung rong rai trong nhiéu cac linh vire san xuit nhu khai thac ham
mo, ché bién thyc pham, van chuyén hang hoa, mg dung trong cac bén
cang...

Nhén thay tam quan trong clia bang tai trong cac nganh céng nghiép va
day 1a mot hé théng can co su cai tién va thiét ké moi, nhat 1a trong linh vuc
trang bi dién va truyén dong dién dong gop vai tro nang cao ning suat va chat
luong san pham. Vi vy cac hé thdng truyén dong dién ludn ludn duoc quan
tam nghién ctru dé nang cao nang cao ning suat chat lugng dé dap tmg yéu
cau hién dai hoa cao. D¢ tai clia ctia em chu yéu 1a di sdu nghién ctru vé trang
bi dién tu dong hoa diéu khién hé thong 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 sit dung trong thiét ké bang tai.
Chuwong 3: Thiét ké va thi cong hé thong bang tai.
Trong qua trinh nhan dé tai véi su nd luc cua ban than va su gitp do tan tinh
ctia Th.S Nguyén Trong Thing, em d& hoan tat xong cudn do an nay. Tuy
nhién do thoi gian ¢ han va kinh nghiém ban than nén ban d6 an nay khéng
tranh duoc nhing sai sot, em rat mong dugc su dong gop ¥ kién chi bao cua
cac thly co va cac ban.

Cubi cung em xin chan thanh cam on cac thay c¢o gido trong khoa Dién
cua truong Pai Hoc Dan Lap Hai Phong da tao diéu kién va giap do tan tinh

dé em hoan thanh cudn db 4n ndy. Pic biét em xin chan thanh cam on Th.S



Nguyén Trong Thing giang vién hudng dan chinh di tan tinh huéng dan chi
bao em trong sudt qué trinh hoc tai trudng ciing nhu trong thoi gian 1am do an
vura qua.

Em xin chan thanh cdm on !

Sinh vién thuc hién

Ly Phong Phu

CHUONG 1:

TONG QUAN VE CONG NGHE BANG TAI



1.1. GIOI THIEU CHUNG VE CONG NGHE BANG TAI

Bing tai ( hay con goi la bang truyén ) 1a thiét bj van chuyén lién tuc, 6
khoang cach van chuyén 16n. Pugc str dung rong réi & cic cong trudng xay
dung, xi nghi¢p san xuit 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 nhya, bang tai
con lan ty do, bang tai con lin co truyén dong, bang tai dimg, bang tai
nghiéng, bang tai ttr, Gau tai, Vit tai . Cac loai bang tai ndy duogc sir dung dé
van chuyén vat li¢u ro1, vun nhu cat soi1, da, xi mang, san phém trong cac
nghanh cong nghiép ché, ca phé, hoa chét, dﬁy da, thuc phém ...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 quat chung

Ngay nay cung v6i su phat trién khong ngung cta khoa hoc k¥ thut,

nhiéu nganh san xuat Céng nghiép va cac nganh khac nhu: Nong nghiép, du
lich ciing phat trién theo.
Pé nang cao ning suat, tiét kiém sirc nguoi ciing nhu giam thiéu 6 nhidém moi
truong, dd chinh x&c va an toan ...Thi cac thiét bi van tai lién tuc dugc ung
dung rong rai trong cac nganh san xuat nhu xi mang, van chuyén than, xi than
trong cac nha may nhiét dién, van chuyén hang héa trong cac bén cang, van
chuyén hang hoéa sau trong cac ham mé, van chuyén nguyén liéu trong cac
nha may cong nghé vi sinh, van chuyén hanh khach & nhirng noi du lich,
trong cac siéu thi, van chuyén hanh 1y ctia khach tai cic san bay...
Nhu véy cac thiét bi vén tai lién tuc c6 mot phan dong gop rat quan trong
trong rat nhiéu céc linh VUC san xuét ctia nén kinh té, x3 hoi né1 chung va
cong nghiép nodi riéng.

1.2.2. Gi6i thiéu mot sd loai biing tii hién c6 trén thi treong Viét Nam



1.2.2.1. Bang tai Polyester Cotton (CC)

Bong vai soi doc va cAu trac voi soi ngang duoc lam bﬁng so1 dét bong,
d6 gidn dai thip, va do bam dinh t6t. Bién dang nho trong diéu kién nhiét do
cao, voi khoang cach ngén hon, no1 ma viéc van chuyén khoi luong nho hon .
Bin tai CC duogc chia thanh loai thuong, loai nhiét, danh lira, loai chong chay,
loai axit, loai dau.

Pic diém ky thuat:

Véi mot loai vat liéu cot 16i: polyester-bong vai pha loai TC-70, CC-56-loai
bong vai

Bang thong: 100mm-1600mm

1-10 16p cua cac 1op vai

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

1.2.2.2. Bang tai EP




Hinh 1.1: Bang tai EP
Tinh nang :
% Tinh linh hoat cao, co tinh t6t va chiu va dap
% Heé sb dan dai thap tot hon so véi 16i nylon va vai bang tai khac,
dugc ap dung cho dudng van chuyén vat liéu dai
% Kha nang chiu nudc va moi trudng am udt, két dinh bang tét trong
moi trudng nhiét d6 thap dé kéo dai tudi tho cta bang.
% Kha ning chiu nhiét va kha nang an mon tot
% Céu tao mong véi trong luong nhe do vai polyester, 6 bén khoang
2,5-9 1an cuia bong, vai bong 16i bang tai
1.2.2.3. Bang tai chiu nhiét
Véi 16p bd bang bong vai chiu nhiét va kha ning chiu hiét d6 cao cua 1op
cao su, chung dugc ding cho nghanh than cdc, xi ming, duc, xi ndng. ..
San phém duoc ché tao theo tiéu chan HG2297-92

Bang tai chiu nhiét dugc chia thanh 4 loai:

> A
A




Hinh 1.2: Bang tai chiu nhiét

e Co thé chju duogc nhiét do thir nghiém khong phai 1a hon 100 °C, trong
ngan han nhiét d6 hoat dong cao nhat 1a 150 °C, tén ma 1a T1.

e Co thé chju duogc nhiét do thir 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 duogc nhiét do thir nghiém 1a khong qua 150 °C, trong ngén
han nhiét d6 hoat dong cao nhat 12 200 °C, tén ma a T3.

e Co thé chiu dugc nhiét d6 thir nghiém khong phai 1a hon 175 °C, trong
ngan han nhiét 46 hoat dong cao nhat 1a 230 °C, tén ma 1a T4.

1.2.2.4. Biing tai chiu Axit va Kiém

Hinh1.3: Bang tai chiu axit va kiém
Pic tinh san pham: sir dung bong vai, vai nylon hoic vai polyester véi mot
16i duoc thue hién véi hiéu suat dan hoi tot vao khe, viée sir dung kéo dai nho.
Xudt xr ctia axit va kiém ché bién vat liéu st dung nhua che, khang hoa chat
tt va tinh chat vat 1y tdt.
Ung dung: Ung dung hoa chét, nha may phan bon, nha may gidy, doanh

nghi¢p dugc van chuyén vat li€u co tinh axit hodc ki€ém an mon.

Du an Cac don vi Céc chi sb
L&p phit thyc Do bén kéo MPa >10
hién bo giandaidut | % >300




Mai mon cm 3/1.61km <1,0
Acid 30% H >0,7
2504 24h ¢
nhiét d0 phong

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

1.2.2.5. Bing tai b6 NN

Hinh:1.4: Bang tai bd
Nylon day bang tai c¢6 thé c6 mot sitc manh, mong cao, chdng chiu tac dong,
hiéu nang tét, strc manh bam dinh 16p, tuyét voi flex va tudi tho 1au dai, thich

hop cho dudng dai, dicu kién tai cao, toc do cao, cung cap cac vat licu.

1.2.2.6. Biang tai 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 voi cac bang tan co sé, xwong sudn, co hoanh 3
phan. Po burc tudng dé ngan chan cac vat liéu tir trugt tic dung phan tan. Doi
voi1 cac khoang tréng, vao mat tap tin thiét ké canh luon song; la co hoanh vai
trd cla tai liéu hd trg, dé dat duoc mot gbc do truyén dan 16n, viéc str dung
cac loai-T TC loai. Tap canh co hoanh va cac phuong phap tri bénh thir hai
dugc st dung vo1 cac két ndi co sd-ban nhac, mot strc manh lién két cao
Céc tinh ning (tong hop loai bang tai nghiéng véi tuong gon soéng):
Viéc tang goc do truyén (30 dén 90 do)
Kich thudce nho, it dau tu
Thong qua, va tang cuong mirc do cao cao hon

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

AN N NN

Thich hop cho viéc van chuyén dé dang phan tan bot, dang hat, khoi

nhé, dan va vat liéu giéng nhu chat long

<

Tiéu thu nang lugng thép, két cAu 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 Itra, loai
lanh, loai axit, loai dau.
Céc dic diém k¥ thuat:
v Vi vat liéu cot 16i: CC-56, NN100, NN150, NN200, NN300, NN400
v’ Bang thong: 100mm-2200mm
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v 2-10 16p vai
v' Nhura bao gdm: Mit :1.5-8mm, khong phai d6i mat: Omm-4.5mm

1.2.2.7. Bang tai xwong ca

Hinh 1.6: Bang tai xuong ca
Tai hinh xwong ca vanh dai, bang tai con sb tdm mo hinh vanh dai, bang
tai xwong c4 mo hinh, bang tai kiéu hinh chit U dai, bang tai kiéu hinh try dai,
rd bang tai mau, vv, hodc dwa vao ngudi sir dung yéu cau). Waterstop, PVC
bang toan bd cac chat chdng chay; va c6 thé cung cAp mot loat cac tinh chét
ddc biét (bang tai, kha nang khang chay ngon lura, bang tai chiu nhiét dai, acid

bang tai, bang tai kiém, bang tai lanh, nhiét do cao bang tai.

1.2.2.8. Biang tai nghiéng




Hinh 1.7: Bang tai nghiéng
Cic tinh ning: Vay dé nang cao bang tai (bing tai voi tudng ton) dé dang dé
thiét ké thanh mot hé théng giao théng hoan chinh, dé tranh viéc nang cép lién
tuc van chuyén va phtrc tap cta hé théng, hé théng nay duoc dac trung boi:
cai dat tdc do, goc tai 1on, bao gém kich thudc nho, it dau tu vao cac cong
trinh dan dung, tinh linh hoat bd tri, s6 lwong nhoé duy tri va tiéu thy ning
luong thap.
Co cdu san pham: vay tang cudng cac bang truyén (bang tai vdi tuong gon
song), chu yéu 1a trong ba thanh phén sau:
Cao mac baseband cuong do cao, voi do ctiing 16n hon va linh hoat phuong
thang dung.
Do bén cao tuong song cao su luu hoa nhiét.
Péi tugng xudng dé ngin chin cic phan ving nam ngang.
Céc btrc tuong phia dudi va phan vung va baseband thanh mdt trong chira
nhiét, chiéu cao ctia birc tuong va cac phan ving 1én dén 40-630mm, gin vao
trong dé ting cudng stc manh tudng xé vai, voi bire tudng song déo va linh
hoat , dé dam bao mot bang tai min qua cac banh xe va banh xe phia dudi.
Truyén tai cong suat: C6 san véi birc tudng song doc theo do nghiéng, nim
ngang va thang dtng ctia vat liéu van chuyén so lugng 16n céc hinh thirc khac
nhau, tir than da, quang, cat cho phan bon va hat. Han ché kich thudc hat, hat
kich thuéc tir nhd dén 400mm kich thude 16n, thong tir mét khoi 1/ gio dén
6.000 mét khoi / gio.
Thong s6 k¥ thuat: 400mm - 2000mm
Céc tinh nang: bao gom sir dung nhwa chiu du cao su nitrile tét, gia ¢b cac

vat liéu c6 thé duoc lua chon theo nhu cau khac nhau cua vat liéu khac nhau.
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1.2.2.9. Biing tai chdng chay

Toan bd chdng chay cham bt lira bang tai cho cac mo than:

Cic tinh ning: v6i co thé ma khong can tach 16p, kéo dai nho, chiu tac dong
va kha nang chdng rach. cac ciu trac khac nhau c6 thé dugc phan chia theo
loai PVC, loai PVG (nhua bé mat) (dua trén sy gia tang PVC voi bé mit cao
su) v&i cac chat chdng chay toan bo, cac tiéu chuan MT/914-2002 chap hanh.
PVC 1a thich hop cho 16-d0 goc cua cac diéu kién kho, viée xur 1y vat li¢u sau

day.

Hinh 1.8: Bang tai chdng chay
PVG phu hop véi goc do am cua 20 do dudi day viéc xu ly vat liéu nudc.
Model N / mm D6 bén kéo:
An toan thuc hién:
Céc bang tai da qua kiém nghiém ngon lira va thir nghiém tinh, kiém tra, va
dugc chiing nhan cua d4u hiéu an toan than va cong nhan cua khach hang
Tinh chét co hoc tuy¢t voi, co thé cung cép cho nguoi st dung dich vu doi
song kinh té dai nhat va cai dit.
Tbi da cudc sdng: v6i doi sdng ciia co thé boi cac yéu t6 sau day, tir cac soi
doc va sgi ngang va bong dét dugc phu mot 161 day dac, cong thirc dac biét

chét liéu PVC Baptist trén 161 va che vo1 keo cao su dat dugc strc manh bam
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dinh cao gifra, dac bi¢t xay dung nhua che phu, dé co thé khang dai tdc dong,
nudc mat stc dé khang, chéng mai mon.

San pham ndy ¢ cac chat chéng chay toan bd ban nhac mic, chéng thAm
nuoc chéng tinh dién chéng chay, lura, o bén cao, an ninh, hiéu nang va chi
phi so v&i bang tai khac chat chéng chay thap hon, ré hon...vv. N6 1a tuong
d6i pho bién trong va ngoai nudc , mot trong nhitng giéng phd bién cia bang
chuyén ngon Itra cham, dic biét thich hop cho cac mé than dudi long dat dbc
va nhiing noi khac khong phai 1a giao hang.

Cac tinh nang:

Co céu san pham: San pham nay sir dung bd xwong nhur mot toan bd voi mot
loai vat liéu cbt 16i da ngam tam, trang treo tuyét voi chéng tinh dién, tai san,
kha ndng khang chay ngon ltra cia PVC va cac vat li¢u khac 1am béng nhua
Sau.

1.3. CAC LINH VUC SAN XUAT UNG DUNG THIET BI VAN TAI
LIEN TUC

1.3.1. Hé thong bang tai trong cic diy chuyén san xuit ciia nha may:
Giay, thudc, nwéc udbng cé ga.

Trong toan bo ddy chuyén san xuat ctia nha may thi day chuyén bang tai 1a hé
théng quan trong bac nhat trong quy trinh san xuat ciia nha may .Bang tai
dong vai tro trung gian 1a lién két chat ché giua ngud lao dong truc tiép san
xudt voi cac hé thdng may moc tu dong khac Pic trung cta tuyén bang tai 1a
khéi luong cong viéc doi hoi 14 rat 16n va lién tuc khong co thiét bi nao thay
thé duoc tng dung cu tuyén bang tairtrong s6 dd cong nghé ciia nha may san
Xuat gidy:gidy tir noi cong nhan ché bién tho chua thanh pham duoc dua lén
hé théng bang tai roi qua hé théng 10 dién tr¢ gia nhi€t duoc dat trén mot
phan bang dé say kho keo dan & 100GC 10 dién tro trén diy chuyén san xuat
phai ¢am bao sau khi gidy chuyén qua 16 phai duoc kho keo dén ,dé dam bao

dugc yéu cau do thi phai diéu chinh hoic téc d6 ctia bang tai hodc phai diéu
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chinh nhiét do cua lofsao cho gidy qua van dam bao lam khé keo dan .16 dién
dugc bboos tri ¢ trén bang tai phai dam bao sau khi gidy duoc sdy kéo dén
cudi chiéu dai bang tai nhiét do cua gidy phai c6 du thoi gian ha xubng mot
lwong ndo d6 dé co thé chuyén sang cong doan tiép theo ma khong giy nguy

hiém cho nguoi lao dong.

LOBIEN TRG

I N T
N
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N

Hinh 1.9: B6 tri 10 dién tré trén bang tai
Sau khi dugc sy gidy duoc bing tai dwa vao noi chira san pham di hoan
thién dé tiép tuc cac cong doan tiép theo clia qua trinh san xut .
1.3.2. Hé thong bang tai trong day chuyén sin xuat ciia nha may xi miing
Viéc xay dung bang tai nay khong chi cho phép giam chi phi ddu vao cho nha
may, ma quan trong hon 1a gop phan giam luu luong xe qua lai dé chd nguyén
liéu cho nha may, giam 6 nhiém méi trudng do van chuyén nguyén liéu vao
nha may gay ra. Ung dung cua bang tai trong diy chuyén khai thac ,van
chuyén va so ché nguyén liéu nhu sau: Cac chat phu gia nhu cat, quing
sat,thach cao ...
Puoc van chuyén tir dudi tau tai cang nhap vé kho bai. Trong qua trinh van
chuyén va cét vao kho bii, trong qua trinh van chuyén va cat vao kho céc
nguyén vit liu ndy dugc dong nhat bang cach d6 nguyén liéu tir trén cao
xubng. Cac dat sét va da voi sau khi dugc khai thac tir mo s& dugc van chuyén
dén may nghién khi dugc d6 thanh déng xong Reclaimer s& hoat dong, né tién

hanh véan chuyén d4 1én bang tai niang suét 350 tin /h biang tai van chuyén dén
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Hopper 21BN1 rdi cung cap cho Raw Mill nghién d4 thanh bot. Péng d4 cung
cap cho mac xi miang dugc van chuyén téi Dump Hopper 21DH1sau d6 duoc
bang tai dwa dén Limestone 26BN153, 26BN253 trong khu nha nghién xi
mang.

Dit sét va cat duoc nghién nho boi mot may nghién, roi dugc bang tai van
chuyén vé kho 21SY2 va duoc d6 thanh dng thong qua Stacker 21SK2 voi
nang suat 300 tan /h. Tai kho Relaimer 21RR2 hoat dong v&i ning suat 100
tan /h. Thong qua hé théng bing tai dat sét duoc van chuyén dén clay Hopper
21BNZ2

Cat & kho dugc dua dén Dump Hopper 21DN2 bang may stc sau d6 duoc
van chuyén toi Silica Hopper 21BN3. Quing sit duoc van chuyén dén bang

tau va s& duoc dua 1én bang can cau 21SL31

Hinh 1.10: Bang tai trong nha may xi mang
Thong qua bang tai ngang 21BNCL3. Vat liéu duoc dua dén kho 21YS 3 cat

va thach cao dugc dua dén may nghién 21CR1, con quing sit da & dang bot
nén bo qua cong doan nghién. Nguyén liéu dbt 1a than dugc van chuyén bang
tau tir noi khac dén s& duoc gau 21SL31 xuc 1én bang tai. Than duoc biang tai
dua dén va do vao kho théng qua stacker 21SIC31 véi nang suat 150 tan /h

cling nhu dbi v6i da véi than dugce d6 thanh hai déng theo chiéu dai cua kho.
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Sau khi than dugc d6 thanh déng Reclaimer hoat dong dé van chuyén than 1én
bang tai vao Hopper va cung cap cho cool Mill. QUa trinh déng nhit nguyén
lién dién ra nhu sau: Tat ca cac loai nguyén liéu dugc dua dén hé théng bang
tai truoc khi duge dua dén mot cai phéu nhim muc dich giit cho cac nguyén
liéu bot chiém ty 1& nhat dinh.

1.3.3. Hé théng bing tai trong cong nghiép hang khong

C6 tmg dung va dat hiéu qua cao. Hanh khach va hanh 1y dugc van chuyén
qua hén théng bang tai hién dai tiét kiém duoc thoi gian cho hanh khach va ¢
thé van chuyén dugc nhitng hanh 1y 16n va ning, dua nhitng hanh 1y theo
trong luong va du dén noi cét gitr. Bing tai hanh 1y duoc dic trung boi cac
lién hoan ciia cac tam hinh thang hodc ludi liém lién két v6i nhau dé tao ra
vong khép kin, bé mit bang tai khdp lai v6i nhau, c6 thé dinh dang thanh
nhiéu kiéu dang co cau nay phu hop cho chirc ning gitr va sap xép hanh Iy
trong céc phi truong va & moi quy md. Thong thuong toc do 1am viéc khoang
(12+24)m /ph(t, theo chiéu kim ddng ho hay nguoc lai dé dap tmg cac nhu
cau cua khach hang.

Hé thong c6 thé duogc diéu khién bang tay hay ty dong tiy thudc vao quy mo
dau tu. Vi thiét ké dang tin cdy va cing vimg nay da théa 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 do 1am viéc cta cac thiét bi bang tai lién tuc 1 ché d6 dai han voi phu tai
hau nhu khong d6i. 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 xut
theo day truyén co noi yéu cau quy dinh toc d6 D =2:1 dé tang nhip d6 1am

viéc cua toan b day truyén khi can thiét.
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Hé théng truyén dong cac thiét bi bang tai lién tuc can dam bao khoi dong
d6ng tai. Momen khai 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 c6 hé s6 trugt
16m, rdnh stato sau dé c6 hé sd mo may 1on.
Ngudn cung cip cho dong co truyén dong can c6 dung luong du 16n, dic biét
d6i véi dong co > 30 Kw dé khi md may khong anh huong dén ludi dién va
qué trinh khdi dong dugc thuc hién nhe nhang va dé dang hon.
1.4.2. Yéu cau vé diéu khién

Vi hau hét cac thiét bi van tai lién tuc thuong khong yéu cau diéu chinh
tdc d6 nén khong quan tdim dén qua trinh diéu chinh téc d6 dong co ma ma
chi quan tam dén momen khai dong cua dong co cling nhu ché do 1am viéc
cua dong co la ché do 1am viéc dai han vay ta nén chon loai dong co c6 dac
tinh phi hop véi cac yéu cau trén .
1.5. SO LUQC MOQT 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 md hinh ctia em gdm cé:

% Khung gd c6 kich thudc: chiéu dai 1m, ngang 18cm ,cao 50cm
% Bang tai chéng truot: c6 mat sau boc 16p vai chéng truot
% Truc bang tai :trong mo hinh em str dung 6 thanh nhyua dac c6 duong

kinh 20mm, chiéu dai mdi thanh 18 cm
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% GOm 12 vong bi nho: ding dé d& cac truc ciia bang tai 1a cac con lin
¢+ Ngoai ra con cac phu kién nhu 6c¢ vit, dai vit con lan, day cudoa...vv
1.5.2. Nguyén ly hoat dong cia bang tai
Biing tai dugc chia 1am 3 phan doan, dugc dan dong boi 2 motor mot
chiéu 24 VDC. Nguyén tic diéu khién cta bang tai cia em véi muc dich diéu
khién gidn khoang cach san phdm nham dap tng cong doan cudi cung cua
san pham, va muyc dich chinh 14 diéu khién bang tai ¢ gitta nham lam thay dbi
tbc dO cua bang tai, hay noi chung 13 thay doi toc d6 dong co mot chiéu, ma &
day em sir dung phuong phép diéu ché d6 rong xung PWM tire 1a thay doi
dién ap dau vao cép cho dong co. Pé thuc hién duoc cac chic nang nhu da
néu trén em da ap dung phuong phap diéu khién thong qua hé thong vi diéu
khién PIC16F877A cho dé tai cia minh ma em s& trinh bay trong nhiing
chuong sau ctia d6 an.
1.5.3. Nhiém vu ctia mo hinh
V&i mé hinh duogc thiét ké vai kich thude nhu trén nén muc dich va
nhiém vu ctia mo hinh 1a thé hién chirc nang chinh l1a van chuyén mot sb san
pham c6 kich thudc nhé gon va nhe nhang va mé phong mot mo hinh cong
ngh¢ da va dang dugc ap dung trong cac nghanh Cong nghié¢p,Van tai, Du
lich...
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CHUONG 2 :

CAC PHAN TU SU DUNG TRONG THIET KE BANG TAI

2.1. VAN PE PIEU KHIEN TOC PQ PONG CO DC DUNG VI SU LY
> Mot sb van dé

Diéu chinh téc d6 va vi tri dong co dién 1la mot van dé rat can thiét d6i
v6i cac may cong nghiép nhu may xic, may nang van chuyén, bang tai, may
gia cong ty dong, may dét...

Trong céc loai dong co (dong co khong dong bo, dong co dong bo, dong
co mot chiéu) thi dong co dién mot chiéu 1a o li thuyét diéu khién don gian
hon cd. Hon nita, cung vé1 su phat trién manh cta cac linh kién dién tir cong
suat va linh kién vi diéu khién nén viéc diéu chinh dong co dién mot chiéu

cang tré nén dé dang, chat lugng va hiéu qua thi cao. D& dang boi vi dong co
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mot chidu ¢6 phuong trinh quan hé co dién don gian, cac tham sb trong d6
cling dé bién dbi, ta c6 thé nhd vao cac khoa dién tir (linh kién dién tir cong
sudt ) dé diéu tiét cac thong sd cung cip cho dong co (nhu 13 dién ap phan
g, dong dién kich tir). Chat luong 1a vi két qua diéu khién dat dugc nhur
mong mudn, dap tmg tot nhu cau cua san xuat. Con hiéu qua 1a boi vi chi phi
ctia mach diéu khién khong cao dong thoi ning luong tiéu thu, ton hao cho
viéc diéu khién rat it.

Pong co dec co thé duogc van hanh theo cach kich tir doc 1ap, kich tir song
song, kich tlr ndi tiép hay kich tir theo kiéu hon hop. Tuy nhién, kich tir doc
1ap dugc sir dung nhiéu nhat bai su cach biét giita hai ngudn (ngudn kich tir
va ngudn cung cip cho phan tng) va diéu d6 khién ta dé dang thay doi toc do
dong co bang cach thay d6i dién ap cung cip cho phan tmg ma khong 1am anh
huong dén tir thong cta dong co.

Vén dé 1a can c¢6 mot nguén dién mot chiéu véi do 16m thay doi duogc va
thay d6i mot cach lién tuc. C6 thé c6 nhiéu phuong phap 1am dugc diéu d6
nhung c6 mot phuwong phap dé thyc hién 1a phwong phap diéu do rong xung
(PWM). biéu d6 rong xung 13 cong viée rat dé dang dbi véi vi xt 1i. Db véi
vi diéu khién PIC16F877A, do rong xung co thé sai khac nhau khoang thoi
gian nho dén 1 micro gidy. Do d6 & mirc d6 diéu khién toc d6 dong co ta co
thé noi gia tri dién ap (trung binh) thu duoc tur viéc diéu do rong xung la lién
tuc va tée do dong co diéu khién duoc cling co thé 1a lién tuc.

Pong co de kiéu kich tir doc lap, vi diéu khién trong viéc diéu do rong
xung ciing nhu phuong phap diéu d6 rong xung voi nhitng uu diém ndi bat
nhu trén 13 1i do cua sy lya chon thiét ké bo diéu khién toc d6 dong co dc
bang phuong phap diéu d6 rong xung dung vi xir li. Va d6 ciing chinh 1a dé tai
ma thay giao cho trong d6 an t6t nghiép ctia em.

Muc dich ciia d6 an nay 1a thiét ké va thi cong bo diéu khién toc d6 dong

co DC biang phuong phap diéu d6 rong xung dung vi xur 11.
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C6 thé tmg dung trong cac may cong nghiép c6 nhu cau vé diéu khién tdc do
hay vi tri nhu bang tai, may x(c, may nang van chuyén, may gia cong tur
dong, may dét...

> Diéu ché dd rong xung (PWM)
Pé diéu khién tdc do ciia dong co ta can phai thay doi dién ap cap cho dong
co .Néu ngudn dién ap cip cho dong co duoc thudng xuyén thi dong cd co thé
dat duoc van tc tbi da ,dé thay doi duoc tde d6 cua dong co thi nguén cép
cho dong co phai bi ngat quing hay n6i cach khac ngudn cap cho dong co

duogc bat tat lién tuc (PWM).Ta c6 gian do xung

10 % -
1 ov
30% 5V

o

0% 5V

I o

Hinh 2.1: B rong cac xung
Do rong xung cang 16n thi dong co quay cang nhanh do duoc cip ngudn “lién
tuc “
Pé tao dugc cac xung nay st dung IC chot 7418373 dé cho phép chdt hodc

khong chot dir li¢u dau vao nhu da néu & trén
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2.1.1. Motor mjt chiéu
- Em sir dung 2 motor mét chiéu 24V DC

Hinh 2.2: Cac motor mét chiéu 24 VDC

Céc thong sb ctia motor nhu sau :
+ Pién ap cap cho motor 24V DC, 2A
+ Cong suit khoang 30 W
+ Tdc d6 t6i da 200 vong /phut
+ Motor ¢6 hdp giam toc
Churc nang :
Lam dong co truyén dong chinh cho bang tai, 1am d6i twong diéu khién cia
mo hinh bang tai
2.1.2.Bién ap cip ngudn
Dé cap nguodn cho mach dong lyc va mach diéu khién trong mé hinh em
str dung 1 bién ap ha ap.
Céc thong s6 cua bién ap:
+ Ngudn cap vao bién ap: 220 VAC
+ Ngudn ra 6V, 9V, 18V, 24 VAC
+ Dong dinh muc: 3A
2.1.3. Cam bién quang

Hai cam bién quang
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Hinh 2.3: Cam bién quang
Théng sb
+ GOm c6 3 day: 2 day cAp ngudn va 1 day phan héi tin hiéu mirc logic vé vi
diéu khién
+ Ngudn cap cho cam bién: 6v+36V DC
+ 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 thuc hién chirc nang da lap trinh

2.1.4. Encoder

Hinh 2.4: Encoder

Théng s6
+ Pién ap cap cho encoder 5 VDC dén 36 VDC
+ S6 xung ciia encoder 200 xung /vong

Chirc nang

25



Nguyén 1y hoat dong ctia cam bién encoder: c6 nhiéu loai encoder khac nhau.
MGdi loai c6 mot nguyén 1y hoat dong khac nhau, trong khuon kho ciia do an
em xin trinh bay phan nguyén 1y loai encoder trong dé tai ma em sir dung :
incremental encoder.

M0 hinh thir nhét

Hinh 2.5: M6 hinh encoder 1
Incremental encoder vé co ban 1a mét dia tron quay quanh mot truc dugc duc

18 nhu hinh trén

Hinh 2.6: C4u trac bo dén thu phat ctia encoder
O 2 bén mat cua cai dia tron d6 s& c6 mot bo thu phat quang. Trong qua trinh
encoder quay quanh truc, néu gip 15 trong thi anh sang chiéu qua duoc, néu
gip manh chén thi tia sang khong chiéu qua dugc. Do d6 tin hiéu nhan duoc

tur sensor quang 1a mdt chuoi xung. Moi encoder dugc ché tao s€ biét san so
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xung trén mot vong. Do d6 ta c6 thé dung vi diéu khién dém sb xung d6 trong
mot don vi thoi gian va tinh ra toc do dong co.

Cai encoder ma em st dung trong d6 4n ctia minh hoan toan gidng nhu mo
hinh & trén, tuy nhién n6 c6 nhuoc diém 1a: ta khong thé xac dinh duoc dong
co quay trai hay quay phai vi no quay theo chiéu nao di nita thi chi c6 mot
dang xung dua ra .Ngoai ra diém bt dau ctua dong co chung ta ciing khong
thé nao biét dugc.

2.1.4.1. Cai tién mé hinh trén biang mé hinh 2

Hinh 2.7: M6 hinh encoder 2
Trong mo hinh nay ngudi ta duc tat ca 1 2 vong 16. Vong ngoai cliing giong
nhu m0 hinh 1, vong gitra 1éch phai so véi vong ngoai 1a 90 d6. Khi d6 dang

xung ra tir 2 vong trén nhu sau:

A—_l l_4|
- .

D -~

Hinh 2.8: Dang xung ra tir m6 hinh 2
Hai xung dua ra tir 2 vong 1éch nhau 90 d6. Néu vong ngoai nhanh pha hon
vong trong thi chac chan dong co quay tir trai sang phai va nguoc lai. Mot 16

& trong dugc dung dé xac dinh diém bét dau cua dong co. Co thé viét truong
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trinh cho vi diéu khién nhén biét néu c6 mot xung phat ta tir vong quay trong
cung nay tirc la dong co da quay dling mdt vong.

Véi dic tinh trén encoder dung rat phd bién trong viéc xac dinh vi tri goc cua
dong co....Van dé quan trong 1a tim mua nhiing loai encoder doc 1ap véi dong
co nhu thé nay dé lam dd an d6i voi sinh vién 1 cap mét quang bén encoder
dé tao xung thudng bi chét va khong c6 dd thay thé.

Mot loai encoder thir 2 ciing phd bién hién nay d6 1a:absolute encoder.

Mo hinh dia quay cia loai nay nhw sau:

Hinh 2.9: M6 hinh dia quay ctia encoder
2.2. CHIP VI PIEU KHIEN 16F877A

Hinh 2.10: Chip vi diéu khién 16F877A
2.2.1. So d6 chan
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40-Pin PDIP

N RV — [

RADAND e []

RATANT - ]
RAZANZAVREF-CVREF a— ]
RASANINVRITr o l:
RALTOCKIC1OUT <[]
RASANSESIC20UT =[]
RECRDANS =[]
RE1/ARANG <— ]
RE2TSANT a— ]

VOO - [

ves .1

OSC1CLK! —a ]
OSCUCLXO -—o»7] ¢
RCOT10SOMICK! o— []
RCHT10SKHCCP2 w—e []
RCCCP1 =
RC2SCHSCL w—e []
RDOPEPD <[]
RD1UPEP] - C

2AVONONDbWN -

PIC16F874ABTTA

DEURRRYBUEYBEERR SN

RD7#EP7
RD&PEPS
RDS¥PEPS
RDa™EP2
RCTRXOT
RCETXCX
RCS'SDO
RCA'SOWSDA
RDAP™SP3
RD2%¥&P2

Hinh 2.11 : So d6 chéan cu PIC 16F877A

2.2.2. So dd nguyén ly

MELR™APR

RA0LAND

RALLANT
RALIANZAREF-ICWYREF
RAGIANZARER+
RAMTOCENCIOUT
RASANIS S CZ0UT

RCOTIOSQVTICK]
RCUTIOSICCRZ
RCZ/CCM
RCHSCRSCL
RCHSONE0A
RC&/S00
RCRTHICE
RCT/RMOT

RED/INT
RE1

RBZ
RB3/PGM
RB4
REBS
RBE/FGC
REF/FED

RO0PSPD
RO/PSPT

ROLPSPL
ROZ/PSP3
ROLPSP4
ROS/PSPS
ROG/PSPE
RO7/PSPT

13
2 chan {:: RELRO7ANS
RETANRT/ANE
REZICS™ANT
thach anh 14 nscarcLkout
12 !
2 chan —@E ¥ b
GND FICTRFETTA

OSCASCLEIN

Hinh 2.12: So d6 nguyén ly

Tt so d6 chan va so d6 nguyén ly & trén, ta rit ra cac nhan xét ban dau nhu

Sau:

PIC16F877A c6 tt ca 40 chan,40 chan trén duoc chia thanh 5 PORT, 2 chan
cap ngudn, 2 chan GND, 2 chén thach anh va mot chan dung dé RESET vi

diéu khién.

5 port ciia PIC 16F877A bao gém :

PORTB :8 chan
PORTD :8 chan
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PORTC :8 chén

PORTA :6 chan

PORTE :3 chan

2.2.3. Khai quat vé chirc ning ciia cic port trong vi diéu khién PIC
16F877A

PORTA gé)m c6 6 chan,cac chan cua PortA, ta 1ap trinh dé co thé thue hién
dugc chirc nang "hai chiéu": xuat dit liéu tir vi diéu khién ra ngoai vi va nhap
dir liéu tir ngoai vi vao vi diéu khién.

Viéc xuat nhap dit liéu ¢ PIC 16F877A khéc véi ho 8051. O tat ca cac
PORT cua PIC16F877A, & mdi thoi diém chi thue hién dugc mét chire nang:
xuat hodc nhap. Pé chuyén tir chtic ning ndy nhap qua chirc nang xuat hay
nguoc lai, ta phai st Iy bang phan mém, khong nhu 8051 ty hiéu luc nao la
churc ning nhap, luc nao 1a chirc ning xuét.

Trong kién triic phan cimg ciia PIC16F877A, ngudi ta str dung thanh
ghi TRISA & dja chi 85H dé diéu khién chirc niang I/O trén. Mudn x4 1ap cac
chan nao cia PORTA la nhap (input) thi ta set bit twong tmg chan do trong
thanh ghi TRISA. Nguogc lai mubn chan nao 13 output thi ta clear bit tuong
g chan d6 trong thanh ghi TRISA. Diéu nay hoan toan twong tu dbi voi cac
PORT con lai.

Ngoai ra PORTA con ¢6 cac chirc nang quan trong sau :
e Ngb vao Analog ctia bd ADC: thyc hién chirc ning chuyén tir Analog
sang Digital
e Ngd vao dién thé so sanh
e Ngb vao xung Clock ctia Timer0 trong kién trac phan cimg: thuc hién
cac nhiém vu dém xung thong qua TimerO. ..
e Ngo vao ciia bo giao tiép MSSP (Master Synchronous Serrial Port)
PORTB c6 8 chan, ciing nhu PORTA, cac chan PORTB ciing thuc hién duoc

2 chirc nang : input va output. Hai chirc ning trén dugc diéu khién boi thanh
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ghi TRISB.Khi mudn chan nao ctia PORTB la input thi ta set bit twong tng
trong thanh ghi TRISB, ngugc lai muén chan nao 14 output thi ta clear bit
tuong ung trong TRISB.

Thanh ghi TRISB con dugc tich hgp bo dién tré kéo 1én ¢ thé diéu khién

dugc bang chuong trinh.

PORTC c0 8 chén va ciing thuc hién dugc 2 chirc nang input va output dudi
su diéu khién cta thanh ghi TRISC tuwong ty nhu 2 thanh ghi trén

Ngoai ra PORTC con c6 céc chlic ndng quan trong sau :

Ngb vao xung clock cho timer! trong kién triic phan ctng

Bo PWM thuc hién chirc ning diéu xung 1ap trinh duoc tan sb,duty cycle : sir
dung trong diéu khién tdc do va vi tri cua dong co...v.v

Tich hop cac b giao tiép ndi tiép 12C, SPI, SSP, USART

PORTD c6 8 chan,thanh ghi TRISD diéu khién 2 chtic ning input va output
cia PORTD tuong ty nhu trén. PORTD ciing 1a cong xuét dit liéu ctia chuan

giao tiép song song PSP (Parallel Slave Port ).

PORTE c¢6 3 chan. Thanh ghi diéu khién xuat nhap twong tng la TRISE. Cac
chan cia PORTE c6 ngd vao analog. Bén canh d6 PORTE con 1a cac chan
diéu khién cua chuén giao tiép PSP.
2.2.4. Tai sao sir dung PIC16F877A ma khong dung 8051 cho dé tai
Trong chuong trinh dao tao cua Truong Pai Hoc Dan Lap Hai Phong, em
dugc hoc va thi nghiém trén kit cta vi diéu khién 8051. Ho vi diéu khién 8051
1a mot ho vi diéu khién dién hinh, pho bién, d& sir dung va lap trinh, rat phu
hop véi sinh vién méi bt dau 1am quen dén 1ap trinh cho vi diéu khién. Tuy

nhién, ciing trong qua trinh nghién ctru va thi nghiém véi cac chip diéu khién
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thudc ho 8051 ( dién hinh 12 89C51,89C52...), em nhan thiy c6 nhiing nhugc
diém co ban sau day :

B0 nhé RAM c6 dung luong thap, chi co 128 bytes. Diéu nay giy tré ngai 16n
khi thyc hién cac dy an 16n véi vi diéu khién 8051. Bé khic phuc diéu nay ta
phai mé rong thém lam han ché s6 chan danh cho cac tmg dung cua vi diéu
khién.

S6 luong cac bd giao tiép véi ngoai vi duoc tich hop san trong 8051 it, khdng
co cac bd ADC, PWM, truyén dir liéu song song....Khi mudn sur dung cac
chirc nang nay, ta phai sir dung thém céac IC bén ngoai, gay ttoons kém va kho
thue hién vi dé bi nhiéu néu khong biét cach chdng nhiéu tét.

Ngoai ra con mét sé han ché nhu sb luong Timer cua 8051 it, chi ¢6 2 timer.
Chinh diéu nay 1am cho giai thuat khi viét chuong trinh gap kho khan.

Nhing nhuoc diém cin ban trén ctia 8051, em da quyét dinh khong dung vi
diéu khién nay cho dé tai d an ctia minh.

Véi ky vong du trén nén tang kién thuc tiép thu duoc khi hoc vi diéu khién
8051, em rat mudn tu ban than tim hiéu mét ho vi diéu khién méi manh hon,
day du tinh ning hon dé trudc mat 13 phua vu ttots cho dd an, sau nira 1a cho
cac du an trong tuong lai néu em c6 dip str dung vi diéu khién trong du an cua
minh.

Trong qué trinh tim kiém mot ho vi diéu khién méi théa man yéu cau nhu em
da trinh bay trén. Em nhan thdy PICcua hang Microchip 1a mot lwa chon 1y
tuéng. Chi can xem xét qua cac port va chiic ning clia cac port ma em da
trinh bay & muc 2.2.3, ta ciing d& dang nhan ra nhitng wu diém vuot trdi cta vi
diéu khién nay so voi 8051.

Gi4 ciia PIC 16F877A ma em mua trén thi trudng 1a 50000 dong, dat gip 2 so
véi mot con chip ho 8051. Viéc str dung PIC 16F877A trong mot de tai khdng
16n nhu dé tai cia em c6 thé 1a mot lang phi. Tuy nhién véi muc dich nang cao

kién thirc, ning cao kha niang tu tim toi, hoc hoi qua cc kénh thong tin gido
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duc khéc nhau, nhim phuc vu muc dich lau dai sau nay,thi day la mét luya
chon hoan toan xac dang. Va trén thyc té,trong mot thoi gian twong d6i
ngin,em dd nim vimng dwgc nhitng mang kién thirc co ban nhat dé str dung né
trong dé tai ctia minh.
Trén day 13 toan bo nguyén do tai sao em chon vi diéu khién PIC 16F877A
cho dé tai do 4n ctia minh.
2.2.5. Tim hiéu vé ciu tric vi diéu khién PIC16F877A
PIC 14 tén viét tat cua " Programmable Intelligent Computer "do hing

General Instrument dit tén cho con vi diéu khién dau tién cua ho. Hing
Microchip tiép tuc phat trién san pham nay va cho dén nay hing da ché tao ra
gan 100 loai san pham khac nhau.
PIC 16F877A 1a dong PIC kha phd bién, kha diy du tinh ning phuc vu cho
hau hét tat ca cac ung dung thuc té. Pay 1a dong PIC kha dé cho ngudi méi
lam quen v&i PIC c6 thé hoc tap va tao nén tang vé ho vi diéu khién PIC cia
minh.
CAu trac tong quét cia PIC16F877A nhu sau :

% 8K Flash Rom

s 368 bytes Ram
% 256 bytes EFPROM
% 5 port vao ra véi tin hiéu diéu khién doc lap
¢ 2 bo dinh thoi TimerO va Timer2 8 bit
% 1 bo dinh thoi Timerl 16 bit c6 thé hoat dong ¢ cac ché do tiét kiem

nang lugng véi ngudn xung clock ngoai
% 2 bo Capture/ Compare/PWM
% 1 b bién d6i Analog => Digital 10 bit, 8 ngd vao
% 2 b0 so sanh twong tu
% 1 b0 dinh thoi giam sat (Watch Dog Timer)

¢ 1 cong song song 8 bit v4i cac tin hi€u di€u khién
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% 1 cong noi tiep

% 15 ngudn ngat

. Do Bus : FORTA
:p=t Prograr Caurdar [ 1. —
Pam I.[ “‘ |+ RANANT
:lmum' - | H RALAN2 =i
ey | 2 Lavsl Stack Ram B =[] RANANIVEre
13-b2) Fiz I RASTOCKCIUT
Regsters =[] ResanesiezOuT
Fropram _ =
R 1 H RA&M AdEd" Op g FORTE
: / . RSVINT
nEICIan Mg S Podr MUK Y, ] E;
owence T [ SR L || e mee
4 =4
[ Feams F= 3 RES
i ROV
. | S [ i revreo
- PORTE
- RODTAOSOTICH]
Fiowrar - RO1T1OSIC R
Tmer 4 RODCA
__ I+ ROBECKECL
PR s Oincllabor — ,
Decode & [ | Start-up Timer l—=f rca=cis0a
Cormmol B RONEDG
Fgraran 4 ACETICE
= H ROFREDT
- Timi - Walthdng
E = SanaraEn [~ 1 Tamer —
CICIELE Eroran-oul 1 ADOPEPD
GECIELKD — -5 Fooeses
In-Girauit [ ACQPSPR2
Cshupger — ADAIPSPY
Lo lciing= |+ ACEIPSP4
Frogramming £ sompasn
l—elx] ROOPEFS
—=Lx] somiPseT
PORTE
WIR Vo, Va= H -5 reomDmns
— I—= =R E
[+—[4] mEziTERNT
" 1 2 3 Baralel
i - e Cas At Haws Por
| Il Il i i .
[ il 10 1l 1T 1
ol
Dby EEFRIOA CoP1.2 Spncteenou USART Comparicr R

Hinh 2.13: So d6 khdi vi diéu khién 16F877A
2.2.6. To chirc bd nhé 16F877A
2.2.6.1. B0 nh¢ truwong trinh
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PC=120c

CARLL, RETUORIN r
EETFIE, FEETLW
V4

13

Stack Lewel 1

Siack Level 2

Reset WVector Oo0oh

-

Ivbermu pt Viector D04

DS

OTFFh
OE00

On=Chap
Program -
rMemicry 1OD0h

OFFFh

1TFFh
1800h

1FFEFR

Hinh 2.14: B nhé chuong trinh PIC 16F877A

Bo nhé chuong trinh ciia vi diéu khién PIC16F877A 13 b nhé Flash, dung
luong 8K word (1 word chira 14 bit ) va dugc phan thanh nhiéu trang nhu
trén.
Pé ma hoa duge dia chi 8K word bo nhd chuong trinh, thanh ghi dém chwong
trinh PC ¢6 dung luong 13 bit.
Khi vi diéu khién reset, bd dém chuong trinh sé& tr vé dia chi 0000h. Khi c6
ngat xay ra thi thanh ghi PC sé& tro dén dia chi 0004h.
Bd nhé chuong trinh khong bao gém bo nh¢ Stack va khong duoc dia chi hoa
bdi bd dém chuong trinh.
2.2.6.2. B nh¢ dir li€u

B6 nhd dit liéu cua PIC 16F877A dugc chia thanh 4 bank. Mdi bank c6
dung lugng 128 byte.
Néu nhu 2 bank bd nhé dit liéu ctia 8051 phan chia riéng biét :128 byte dau
tién thudc bank 1 1a ving Ram noi chi dé chira dit lidu, 128 byte con lai thudc
bank 2 1a cung céac thanh ghi ¢6 chirc nang dac biét SFR ma nguoi dung
khong dugc chira dir liéu khac trong day thi 4 bank bd nhd dir liéu ctia PIC
16F877A dugc t6 chuc theo cach khac.
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MG&i bank ctia bd nhé dir liéu PIC 16F877A bao gom ca cac thanh ghi c6 chic
nang dac bi¢t SFR nam & cac 6 nhé dia chi thép va cac thanh ghi muc dich
ding chung GPR nam & ving dia chi con lai ctia mdi thanh ghi. Ving 6 nhé
cac thanh ghi muc dich dung chung nay chinh la noi ngudi dung s€ luu dir
lidu trong qué trinh viét chuong trinh. T4t ca cac bién dir liéu nén dugc khai
bao chura trong vung dia chi nay.

Trong cAu tric bd nhé dir liéu cia PIC16F877A, céac thanh ghi SFR nao
ma thudng xuyén duge sir dung ( nhu thanh ghi STATUS) s& duoc dat o tat
cac bank dé thuan tién trong viéc truy xuét. S¢ di nhu vay la vi, dé truy XuAt
mot thanh ghi nao d6 trong bd nhd ctia 16F877A ta can phai khai béo ding
bank chtra thanh ghi do, vi¢c dat cac thanh ghi st dung thuong xuyén giup ta
thuan tién hon rat nhiéu trong qua trinh truy xuat, lam giam 1énh chuong

trinh.
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File Fil File Fila
Aildrass Adldrass Address Address
Indirzes addr ™| Ooh Indirect adar®?| pon | Indirect acael’l | qoon | indinect acar ™| gz0n
TMRD {iih OPTION_REG | Bin THRD 101n OPTION_REG| 1210
PCL 0zh PCL &2h PCL 102k FCL 132h
STATUS | 03h STATUS | &3 ETATUS | 103n ETATUS | 1a33n
FBR 4h FaR B4n FSR 104N FaR 124h
PORTA {&h TRISA fsh 105N 185h
PORTE | 06h TRISH BEh PORTE 106ih TRISE 1Akh
FORTC amh TRISC &7h 107h 187h
FORTCAY | DER TRISDW | aan 104N 188h
FORTENY | 09 TRISE | &ih 10mh 1360
FCLATH | @4h BCLATH | mAR PCLATR | 104k PCLATR | 124n
IMNTCON {Rh INTCON BBh INTCON 105 INTCON 18Bh
FiR1 0ch FIE1 8Ch EEDATA | 10Ch EECONT | 18Ch
PIR? 00h PIE2 hh EEADR 100h EECOM2 120k
THRAL {1Eh POk BER EEDATH | 10Eh Resarvedt! | 12Eh
TMR1H {Fh BFh ccacpd | 10Fh Reservadt | 12Fn
TICON 10l alh 11th 1500
TMRZ 11h SEPCOMD2 | Oih 111h 1910
TN 1zh PR a3 11zh 152h
S2PBUF {3h SSPALD gih 1130 19%h
ESPCON | 14h S3FSTAT | B4h 114h 194h
CCOFRIL 15h {%h 11Eh 1950
COPRIH | 160 oEh . 1En . 166
CLCPICON | 17h ath ﬁ“ﬂ?&-?é 11T ;:%Ege 197h
RCETA 18h THETA BER Rieqister 11%h Aegsier 196h
THREG | 15h SFERG | i G Byes | 1150 1GBytes | 198h
RCREG | 1AM f4h 114h 1614k
CCPREL | 1Bh akh 118h 1Rh
CCPR2H | 1Ch CMEON ach 11a 190
CCRZC0ON 100 CVROON 00k 110m 190h
ADAESH | 1Eh ADRESL | OFh 11Eh 10ER
apcowo | 1Fh ADCOM1 | GFh 11Fn 19Fh
20 Alln 1200 1ADN
FI':"."I'IEI'm Genaral \PGEﬂEm|
Faot e e
Purpose
Reqister 80 Byles 80 Bysea 800 Bytes
94 Bytes EFh 16Fh 1EM
accesses | PP ancesses | 1700 acceszes | P00
70h-TFh Tih-7Fh 7n - 7Fh
TFh FFh 17Fh 1EFh
Bank 0 Bank 1 Bank 2 Bank 1
D Linimplemeaniad data memary [D0aTons, read 3s o’
* HNita I':ll'l:fﬁitﬂl regisler
Mate 1 Thess registers are nol Impkementsd on the FIC1EFETEA.
4' Theas I'EgIEIEI‘E are resened mantan thase reglstera claar

Hinh 2.15: So d6 bo nhé dir liéu cua PIC 16F877A
Duya trén so do 4 bank bd nh¢ dit liéu PIC 16F877A ta rat ra cac nhan xét nhu
Sau .
- Bank0 gdm cac 6 nhé co dia chi tir 00h dén 7Fh, trong d6 cac thanh ghi
ding chung dé chira dit liéu ctia nguoi dung dia chi tir 20h dén 7Fh. Cac thanh
ghi PORTA, PORTB, PORTC, PORTD, PORTE déu chira ¢ bank0, do d6 dé
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truy xuét dir liéu cac thanh ghi nay ta phai chuyén dén bank0. Ngoai ra mot
vai Céc thanh ghi thong dung khac cling chira & bank0

- Bank1 gdm cac 6 nhé ¢o dia chi tir 80h dén FFh. Cac thanh ghi duing chung
c6 dia chi tir AOh d&én EFh. Cac thanh ghi TRISA, TRISB, TRISC, TRISD,
TRISE ciing duoc chura ¢ bank 1

- Tuong tu ta cé thé suy ra cac nhan xét cho bank 2 va bank 3 dua trén so dod
trén. Cling quan sat trén so dd, ta nhan théy thanh ghi STATUS,FSR... c6 mat
trén ca 4 bank. Mot diéu quan trong can nhac lai trong viéc truy xuét dit liéu
ctia PIC16F877A 1a phai khai bao diing bank chtra thanh ghi d6. Néu thanh
ghi ndo ma 4 bank déu chira thi khong can phai chuyén bank.

2.2.7. Mot vai thanh ghi chirc nang dac biét SFR

2.2.7.1. Thanh ghi STATUS

Thanh ghi nay c6 mat & ca 4 bank thanh ghi & cac dia chi 03h, 83h, 103h, va
108h: chira két qua thuc hién phép toan cta khéi ALU, trang thai reset va cac

bit chon bank céan truy xuat trong bo nhé dit lidu.

RWO  RWAH  RWO R R RMW-x RM-x R
| me | ret [ R0 | TO PD Z DC C
bit 7 bit 0

2.2.7.2. Thanh ghi OPTION_REG
Co6 mat ¢ bank 2 va bank 3 ¢o6 dia chi 81h va 181h. Thanh ghi nay cho phép

doc va ghi, cho phép diéu khién chirc ning pull up ciia cac chan trong
PORTB, x4c lap cac tham s vé xung tac dong, canh tac dong clia ngat ngoai

vi va bo dém timer0

RMW-1 RAW-1 RIW-1 RW-1 RIW-1 RW-1  RW-1  RW-1
‘ REPU | INTEDG | TOCS TOSE PSA Ps2 P31 PSO |
hit 7 Bit 0
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2.2.7.3. Thanh ghi INTCON

Co6 mat ¢ ca 4 bank ¢ dia chi 0Bh, 8Bh, 10Bh, 18Bh. Thanh ghi cho phép doc
va ghi, chira céac bit diéu khién va cac bit bao tran timer0, ngit ngoai vi
RBO/INT va ngat khi thay doi trang thai tai cac chan cia PORTB.

RIW-0 RW-0 RIW-0 RAW-0 RW-0 RIW-0 RW-0 AWN-X
GIE PEIE | TMROIE | INTE RBIE | TMROIF | INTF RBIF
bit 7 bit 0

2.2.7.4. Thanh ghi PIEI
Pia chi 8Ch, chira cac bit diéu khién chi tiét cic ngat ciia cac khoi chirc ning
ngoait vi.

RWD  RWD  RWO RWD  RWO  RWD RWD  RW
|PsPEM | ADIE | RCE | TXE | SSPE | CCPIIE | TMR2E | TMRIE |
bit 7 bit 0

Thanh ghi PIRI: dja chi 0Ch, chita c& ngit cta cac khdi chtic ning ngoai Vi,
cac ngat nay duoc cho phép boi cac bit diéu khién chira trong thanh ghi PIEI.
RW-0  RW R0 R-0 RW-0 RWO RWO RWO

| PsPIF" | ADIF | RCIF | TXF | SSPF | CCPYIF | TMR2F | TMRIIF |
bit 7 bit 0

2.2.7.5. Thanh ghi PIE2:
Dia chi 8Dh, chira céc bit diéu khién cac ngat cta cac khdi chirc ning CCP,

SSP bit ngit ciia bd so sanh va ngit ghi vao bd nhd EEPROM.

U-0 RW-0 U4 RIW-0 RIW-0 U0 u-0 RW-0
| —_ CMIE -_ EEIE BCLIE -_ — CCP2IE
hit7 bit 0

2.2.7.6. Thanh ghi PIR2
Pia chi 0Dh, chira c& ngit ctia cac khoi chirc ning ngoai vi, cac ngat nay
dugc cho phép bai cac bit diéu khién chira trong thanh ghi PIE2

UO RWD UD  RWD  RWD U0 U0 RWD
| = CMF | — EEIF BCLIF B — | ccrarF |
bit 7 bit 0
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Thanh ghi PCON : dia chi 8Eh, chtra cac cd hi¢u cho biét trang thai cac ché
dd reset cua vi diéu khién.
U0 U0 -0 U0 -0 -0 RW-0 RW-1

— — — — — - POR | BOR
bit 7 bit 0

2.2.8. Thanh ghi W(work) va tap Iénh ciaa PIC16F877A
2.2.8.1. Thanh ghi W

Pay 1a thanh ghi rat dic biét trong PIC16F877A. N6 ¢6 vai tro tuong tur
nhu thanh ghi Accummulator cia 8051, tuy nhién tAm anh huong cta né rong
hon rat nhicu.
Tap 1énh ctia PIC16F877A c6 tat ca 35 1énh thi s6 1énh ¢ sy “gdp mat” cia
thanh ghi W 1a 23 1énh. Hau hét cac 1énh cta pic16f877A déu lién quan dén
thanh ghi W. Vi du nhu trong PIC chiing ta khong dugc phép chuyén truc tiép
gia tri ciia mot thanh ghi nay qua thanh ghi khac ma phai chuyén thong qua
thanh ghi W.
Thanh ghi W c6 8 bit va khong xuat hién trong bat ky bank thanh ghi nao cta
bo nhé dir licu cia 16F877A. Mdi dong 1énh trong PIC16F877A duoc mo ta
trong 14 bit.Khi ta thuc hi€én mdt Iénh nao do, no phai luu dia chi cua thanh
ghi bi tac dong (chiém 8 bit ) va gid tri mot hang s6 k nao d6 ( thém 8 bit nira
)a 16 bit, vuot qué gidi hanl4 bit. Do vay ta khong thé nao tién hanh mot
phép tinh hoan toan truc tiép ndo giita 2 thanh ghi voi nhau hodc gitra mot
thanh ghi v6i mot hang s k. Hau hét cac 1énh ctia PIC16F877A déu phai lién
quan dén thanh ghi W ciing vi Iy do do.
Khi thyc hién mot dong 1énh nao dé, thi PIC s& khong phai ton 8 bit dé luu
dia chi ctia thanh ghi W trong ma 1énh ( vi dugc hiéu ngdm ).
C6 thé xem thanh ghi W 14 thanh ghi trung gian trong qua trinh viét chuong
trinh cho PIC16F877A.
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2.2.8.2. Tap 1énh caa PIC16F877A
PIC16F877A c6 tat ca 35 1énh va duoc trinh bay khé rd trong datasheet. Em
s& dinh kém tap 1énh & phan cudi chuong.
Trong chuong trinh dugc str dung ngdn ngit assembly dé viét. Trinh bién dich
1a Mplab dugc Microchip cung cip mién phi cho ngudi dung.
2.2.9. Cac van dé Timer

PIC 16F877A c6 tat ca 3 timer : timer0(8 bit), timer1 (16 bit) va timer?2 (8
bit).
2.29.1.Timer 0

CLKO (= Fosci4)

Data Bus

1 ]

0

RA4TOCK] 5 u M Syne
pin 1] 5 % o| U +—= 2 TMRO Reg
|7""-"' X Cycles
TOSE T
5 L :
SA

=} Set Flag bit TMRDIF
on Overflow

PRESCALER

L 9] M —ln-l 8-bit Prescaler
u

Watchdog
Timer

|
|
|
I |
I PSA Lo —m — e e - = — = |

WOT Enable bit - |

MUY fa—— PSA

Note: TOCS, TOSE, PSA, PS2:PS0 are (OPTION_REG<S:0>)

Hinh 2.16: So d6 khdi ctia timer0
Ciing gidng nhu 8051, Timer0 ctia 16F877A ciing ¢6 2 chiic nang : dinh thoi
va dém xung. 2 chirc nang trén cé thé duoc lya chon thong qua bit s6 5 TOCS
cua thanh ghi OPTION.
Ngoai ra, ta cling co thé lua chon canh tich cuc cua xung clock, canh tdc dong

ngit... thong qua thanh ghi trén.
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Timer0 dugc tich hop thém b tién dinh 8 bit (prescaler), c6 tic dung mé rong
“dung luong ” cua Timer0. Bo prescaler ndy c6 thé dugc diéu chinh bai 3 bit
PS2: PSO trong thanh ghi OPTION. N6 c6 thé c6 gia tri 1:2, 1:4, 1:8, 1:16,
1:32, 1:64, 1:128, 1:256 tuy thudc vao viéc thiét 1ap cac gia tri 0,1 cho 3 bit
trén.
Bo tién dinh c6 gia tri 1:2 ching han, c6 nghia 13: binh thuong khéng sir dung
bo tién dinh cta Timer0 (déng nghia véi tién dinh ty 1€ 1:1 ) thi cur khi c6 tac
d6ng cta 1 xung clock thi timer0 sé& ting thém mot don vi. Néu str dung bo
tién dinh 1:4 thi phai mat 4 xung clock thi timer0 méi ting thém mot don vi.
V6 hinh chung, gia tri cua timer0 (8 bit) luc nay khong con 1a 255 nlia ma la
255*4=1020.
Céc thanh ghi lién quan dén Timer0 bao gdm:

< TMRO : chta gié tri dém ctia Timer0

< INTCON : cho phép ngit hoat dong

< OPTION REG : diéu khién prescaler
2.29.2. Timer 1

Set Flag bit

TMR1IF on )
Overfiow ‘ L‘ Synchronized
I—{ TMRT Clack Input

TR | TMRIL |—|
TMRION T
________ On/Off
COTI0SOITICK Lt I
RCOM10SQITICK E :J I ! *'f 1 Prescaler Synchronize
1S/ TIOSCEN  FooM 1,248 faet |
Enable — I

—— 1| b ERADE L intemal— 0
RC1T10SVCCP2 — L Oscillator™ paek } .
R

MR

1 =
1CKPS1:TICKPSD

cs

Note 1: Wren the TIOSCEN b is cleared, the inverter is tumed off, This emnates power drain

Hinh 2.17: So dd khdi cua Timerl
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Timerl 1a b dinh thoi 16 bit, gia tri cua Timerl sé dugc luu trong 2 thanh ghi
8 bit TMR1H;TMRIL. C& ngét ctia Timer] 1a bit TMR1IF, bit diéu khién ctia
Timerl la TRML1IE.

Cip thanh ghi cia TMR1 s& tiang tir 0000h 1én dén FFFFh r6i sau d6 tran vé
0000h. Néu ngat duge cho phép, né sé xay ra khi gia tri cia TMR1 tran tir
FFFFh r6i vé 0000h, lac nay TMRI1IE s& bat lén.

Timer 1 ¢6 3 ché do hoat dong :

v' Ché d6 hoat dong dinh thoi dong bo :Ché do dugc hoat dong boi bit
TMRI1CS. Trong ché d6 nay xung cap cho Timerl 1a Fosc/4, bit
T1SYNC khong ¢6 tac dung.

v' Ché d6 dém dong bd: trong ché do nay, gia tri ciia Timer] sé& tang khi
c6 xung canh 1énh vao chan T1OSI/RC1. Xung clock ngoai sé dugc
dé)ng bo vé1 xung clock ndi, hoat dong déng bd dugc thyc hi¢n ngay
sau bo tién dinh ty 1& xung (prescaler).

v’ Ché d6 dém bat dé)ng bo: ché do nay xay ra khi bit TISYNC dugc set.
B0 dinh tho1 sé tiép tuc dém trong subt qua trinh ngu cua vi diéu khién
va c6 kha nang tao mot ngét khi bd dinh thoi tran va lam cho vi diéu
khién thoat khoi trang thai ngu.

2.2.9.3. Timer 2

La bo dinh thoi 8 bit bao gdm mot bo tién dinh (prescaler), mot bo hau
dinh Postcaler va mot thanh ghi chu ky viét tat 1a PR2. Viéc két hop timer2
v6i1 2 bd dinh ty 1€ cho phép n6 hoat dong nhu mot bd dinh thoi 16 bit.
Module timer2 cung cép thoi gian hoat dong cho ché do diéu bién xung PWM

néu module CCP duoc chon.
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} Sets Flag 4
bit TMR2IF | Ot
Reset Prescaler
TMR2RE9 [74.4, 1.4, 1.16[— FOSC/
Postscaler " y)
Comparator
— 110116 [ £ P
T2CKPS1:
4 T2CKPS0
T20UTPS3:
T20UTPS0
Note 1: TMR2 register output can be software selected by the
S5P module as a baud clock

Hinh 2.18: So d6 khoi ctia Timer2
2.3. 1C MOTOR DRIVER L293D
L.293D 14 IC dung dé diéu khién cung lic 2 dong co nho. Trong dé tai ctia em
n6 duoc sir dung dé diéu khién mot dong co ¢ bang tai chinh gitra
Dong gidi han ctiia L.293 1a 600mA.
2.3.1. So' d6 chan ciia L293D

DIL-16 (TOP VIEW)
N Package, SP Package
—
CHIP INHIBIT [1] [&] vss
INPUT 1[2] [15] INPUT 4
QUTPUT 1[3] [14] oUTPUT 4
GnD [4] [13] anp
GND [ 5| 12| GND
QUTPUT 2 [§| 11| OUTPUT 3
INPUT 2 [7 | o] iNPUT 3
ve [8] [e] cHIF INHIBIT 2

Hinh 2.19: So dd chan cua 1,293
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2.3.2. So' d0 hoat dong ciia L293D

2.3.3. Bang diéu khién cac chin chirc niing ciia L293D

PIN 1 O

PIN 2 O

PIN O O

PIN 4 O

PIN 5 O

PIN 3 O

DIRA 2

DIRB 2

ENABLE 2

GND

MA 2

MB 2

L293

GND

GND o

s

12 13

Motor
battery
536V

Hinh 2.20: So d6 hoat dong ctua L293D

Béang di€u khién cac chan chuc nang

ENABLE DIRA DIRB Function
High High low Quay phai
High low high Quay tréi
High Low/high Low/high Dung nhanh
Low Dung cham

Trong dd an, em sir dung 3 chan ctia PortC dé diéu khién 3 chan DIR1A,
DIR1B va EN1 va lam quay dong co M1.

2.4.1C74L.S138

Em st dung IC nay dé chon led duoc hién thi, day 1a IC ¢6 chirc nang phan

kénh, tir tin hi¢u ma hoéa dau vao co6 thé chon dugce mot trong 8 kénh dau ra

khac nhau ( chan dugc chon tich cuc mirc 0 ).
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2.4.1. So' do chan

Alh U16]Vcc
B2 15[ ¥0
cl]a ral ]y
Gz2aa 130] Y2
Gze([s 1:%\*3
G1(]e 1] va
vz 7 1w[dvs
cno s allvs
2.4.2. So d0 nguyén ly
l16 ||5 |Id ‘13 |12 |11 I1O IQ

l 1 2 a I a I s & I 7 I )
rs e < Gz2A G2B G1 Y7 GND
QUTPUT
SELECT ENABLE

Hinh 2.21: So d6 chan va so d6 nguyén ly
3 chan A, B, C duoc ma héa dé chon kénh dau ra. Cac chan G2A, G2B (tich
cuc thip ) va G1 (tich cuc cao) 1a cac chan cho phép. Y0:Y7 1a c4c ngd ra.

2.4.3. Bang chirc ning cac chan

FUNCTION TABLE

INPUTS

ENABLE SELECT QUTPUTS

Gi G2~ ijcC B8 A|{Y0 YT YZ Y3 Y4 Y5 Y6 Y7
x H x x X H H H HHHHMH
L X x X = H HHHHH H H
H L L L L{L HH H HH H H
H L L L H H L HHHH H H
H L L H LIH H L H H H H H
H i L H HiH A H L H H H H
H L H L LIH HH H L HH H
H L H L H|H M H H H L H H
H L H H L{H H H H H H L H
H L H H H|{H H H H H H H L

Hinh 2.22: Chtric nang céac chan
G2 =G2A + G2B
Chan H=high level
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Chén L =low level

Chén X = irrelevant

2.5. Mach nap vi diéu khién 16F877A

Mach nap cho vi diéu khién 16F877A c6 chirc ning nap chuong trinh cho
chip nham dap tng yéu cau dat ra cia thuat diéu khién motor mét chiéu, cac
phan tir chinh trong mach gdm c6:

Chip 16F877A, céc role, IC ,khbi ban phim, cac dén Led bao tin hiéu toc do

dong co...vv.

Hinh2.23: Mach nap chip PIC16F877A
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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 cAu co khi ciia mé hinh
> Khung gb c6 kich thudc: chiéu dai 1m, ngang 18cm ,cao 30cm
» Bang tai chéng truot: ¢c6 mat sau boc 16p vai chéng truot
» Truc bang tai :trong mo hinh em str dung 6 thanh nhya dac c6 duong
kinh 20mm, chiéu dai mdi thanh 18 cm
> GOm 12 vong bi nhé: dung dé d& cac truc cta bang tai 1a cac con lan
» Ngoai ra con cac phu kién nhu oc vit, dai vit con lan ...
3.2. THIET KE MACH PIEN
3.2.1. Mach ngudn 5V DC va 24V DC
¢ Chirc niing bd ngudn
B6 nguén nham cung cap dién ap mot chiéu +5V,+12V on dinh cho mach
dién. Dé tao dugc ngudn theo yéu cau em sir dung 2 IC 6n ap 7805 va 7824
dé tao ra dién ap 6n dinh 5 VDC va 24 VDC
Bo ngudn phai cé tinh chéng nhiéu t6t ( Nhat 1a cac xung nhiéu tir dong co )

dé tranh lam treo vi di€u khién.
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So d0 nguyén ly

us ua
1 R7 R
B 2 Hun our |2 Llun
FUsE s12w a1
10 J co
0 08 ¥ oz
ol =, s20urisov
| I R
550
o o 0
Qzsais

R
r3 100
22

w2 ot
03 0 rg R10
2 2
= ‘
015
=3
ﬁ
|

outs
R
an
‘ D15
Lep
f}
|

e
s

Hinh 3.2: So @6 nguyén 1y mach ngudn
Giai thich nguyén ly hoat dong

Tur trai sang

>

Dung bién ap dé chuyén tir nguén 220VAC cung cip vao module mach
ngudn trén.

Cau diode D1 BRIDGE dung dé nan dong xoay chiéu thanh mét chiéu.
Khéi mach ngudn gdm céc kinh kién D14007 D8, D14007 D12, Q1
C1815, R3 2.2K, R5 100K,Led D3 dung dé bao hiéu c6 ngudn cung
cap o dau vao.

Céc tu trong mach nay déu co tac dung loc nhidu ngudn vao, ciing nhu
loc nhidu ngudn dau ra. Lam cho ngudn tuong d6i on dinh, khong bi
anh huong nhiéu boi tai (tai nho).

Transitor cong suit Q2SA 1302 dung dé kéo dong cho 2 ngudn 24V va
12V tranh hién tuong sut ap trén tai do dong yéu.

Cac IC 7824,7812,7815 1a 3 IC 6n ap, 1an lugt 6n ap 24V, 12V va 5V &
dau ra.

3 Led D14, D15, D16 d¢ hién thi c6 4p o dau ra.
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3.2.2. Khéi mach reset vi diéu khién PIC16F877A
e So dd nguyén ly

? 10k
>

i—l MCLR*/VPP RBO/INT gi
2 RB1 735
RAO/ANO RB2 [—3g
o RA1/AN1 RB3/PGM [—57
RA2/AN2/VREF-/CVREF RB4 [3g
RA3/AN3/VREF+ RB5 [3g
RA4/TOCKI/C10UT RB6/PGC [36
RA5/AN4/SS*/C20UT RB7/PGD [——0O
-0 o g RCO/T1OSO/T1CKI °
I -7 | RC1/T1OSI/CCP2 RDO/PSPO o
= RC2/CCP1 RD1/PSP1 1
— 3| RC3/SCK/SCL RD2/PSP2 >
O—5%| Rc4/spi/sDA RD3/PSP3 ¥
0—5=—| RC5/SDO RD4/PSP4 [—5g
B—56— RCe/TVCK RD5/PSP5 55
= RC7/RX/DT RD6/PSP6 55
13 RD7/PSP7 [——X
OSC1/CLKIN s
REO/RD*/AN5 [g—H
REL/WR*/AN6 [—75
14 RE2/CS*/AN7 [———H
OSC2/CLKOUT
12 11
31| V3S PIC16F877A VEE =2

Hinh 3.3: So d6 nguyén 1y mach reset vi diéu khién
¢ Gidi thich

Vi diéu khién 16F877A hoat dong khi chan s6 1 MCLR 6 muc 1 va bi
reset khi bj clear vé muc 0.
Véi mach reset & trén, binh thuong phim nhan hé ra, chan reset pir mic 1, vi
diéu khién hoat dong. Khi nhan phim xuéng, chan 1 cham dat bi clear vé 0, vi
diéu khién dugc reset tro lai trang thai ban dau. ( thanh ghi PC tro dia chi
0000h trong bo nhé chuong trinh).
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3.2.3. Khoi mach quét phim

< So dd nguyén ly

? 10k

>
iil MCLR*/VPP RBO/INT
2 RB1

3]

33
34
RAO/ANO RB2 %
o 2| RAL/ANL RB3/PGM [57—
—— RA2/AN2/VREF-/CVREF RB4 55—
—2 RA3/AN3/VREF+ RB5 % 10k§ 1% 1% 1%
— | RA4/TOCKI/C10UT RB6/PGC [0 < ¢ < K<
—— RAS/AN4/SS*/C20UT RB7/PGD [——1
=0 D%g RCO/TLOSO/TICKI 9
B—7| RCUTIOSI/CCP2 RDO/PSPO [
DT RC2/CCP1 RD1/PSP1 1 —_ —_ —_
B—)3| RC3/SCKISCL RD2IPSP2 [, o 0o 0— O e 3
B—54| RC4/SDI/SDA RD3/PSP3 [—7
B—55| RC5/SDO RD4/PSP4 [—5g
B—)6 | RCE/TXCK RD5/PSP5 [5q
C5 30p O0—=H RC7IRXDT RD6/PSP6 [39 i, i, == | 2
RD7/PSP7 X o 04 0 0
131 oscicLkin
4Mhz REO/RD*/AN5 —Dg
1 REL/WR*/AN6 35— P
1 RE2/CS*/AN7 [0 ., . ., . 01
0SC2/CLKOUT o 04 J—O 01
12 11
—C6 30 VSS VDD
=0 p ETH Byhes PIC16F877A oD |22 i L
= | 55 J_o'&'o_- |_o'ﬁ'o_- HANG 0
0

Hinh 3.4: Khdi mach quét phim

< Giai thich két ndi
Str dung PORTD cuia vi diéu khién dé thuc hién quét phim. Cac chan 6,5,4 két
ndi thanh 3 cot (colums). Cac chan 3,2,1,0 két ndi thanh 4 hang (row), chan 7
b6 trong.
Thiét 1ap cac chan rows 1a chan input, chan cols 1a chan output. Kéo cac dién
tré 1én nguodn & rows dé xac dinh dung murc logic bén ngoai dua vao vi diéu
khién.
Giai thuat quét phim
Budc 1: Kiém tra c6 ket phim nao khong. Néu khong bi ket phim thi qua budc
2.
Budc 2: Tién hanh quét phim, xem thir phim nao nhan, 1dy ma phim d6 vé luu
trong bién key.
Budc 3: Mbi gia tri bién key dai dién cho mot phim trén ban phim. Ung véi

mdi bién key, ta dat ra mot phim hién thi trén led mong muén.
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Budc 4: Tra bang dé ddi gia tri bién key sang ma BCD chuan bi dua vao 7447

dé doi dang ma led 7 doan.

Budc 5: Lap lai bude 1 dé nhan dung phim tiép theo.

3.2.4. Khéi mach diéu khién dong co DC
3.2.4.1. So 0 nguyén ly

Encoder :108 xung, 4000vong/phut

08« <
L ¢55sH
Encoder
| || <
> ¢ 10k
Nguon 24V >
' + —
"0
L vetreivep RBO/INT %
0 2 RBL [55—
3| RAO/ANO RB2 36
o — | RAUAN1 RBIIPGM [57—
o —5 | RA2IAN2/VREF-/CVREF RB4 [5g—
o — | RA3IANS/VREF+ RB5 [39—
Py —s_‘ — RA4;TOCI/<\/C}OUT RBG;PGC 0,
vee2 ——{ RAS/AN4/SS*/C20UT RB7/PGD
§666 veet —<1 = 15

9 70 %5 RCOTIOSOITICKI 19
3J4EN [ ¥—377| RCUTLOSI/CCP2 RDO/PSPO (50—
1/2EN ¥—g|RC2/CCPL RDYPSPL [~57—
o n 15 ¥—537| RC3/SCKISCL RD2/PSP2 [~55—
] wet ¥4y A X %54 | RC4/SDI/SDA RD3/PSP3 [57—
¥—= 3y A7 X 25| RC5/SDO RD4/PSP4 [~55—
2y A 26| RCBITXCK RD5/PSP5 [~59—
1Y 1A T30 RC7/RXDT RD6/PSP6 [~30—
13 RD7/PSP7 [——X

T U4 OSC1/CLKIN 8
IMhz REO/RD*/ANS [~g—1
. 1293 1 REUWRY/ANG 55—
1 RE2/CS*/AN7 [0

= |_T“— 0SC2/CLKOUT
0 © 1
C6 30 Vss VDD
p T e PIC16F877A vop 2

Hinh 3.5: Mach giai thuat diéu khién dong cé DC

Noi 2 chan 3 va 6 ciia L293D vao 2 day ngudn cia dong co. Sir dung 2 bit
RC6 va RC7 ciia PORTC vi diéu khién nbi vao 2 chan 2 va 7 ciia L293D dé
diéu khién chiéu quay. Bit RC5 13 bit cho phép dong co hoat dong. Chan RA4

duoc dinh & ché do input dé nhan xung tir encoder chuyén vé.
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3.3. LUU PO THUAT TOAN PIEU KHIEN

Chay bang tai dau & cudbi

Chay bang tai gitra
I

1
Do K/C giita 2 san pham

l

NO

K/c do = K/c dat

NO

K/c do < K/c dat

YES
“yram toc do BT gitra Tang toc d6 BT giita

YES

Giit nguyén toc 4o
NO
5 Stop ?
End

Hinh 3.6: Luu d6 thuat toan diéu khién
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KET LUAN

Sau 3 thang lam t6t nghiép duéi sy hudng dan tan tinh ctia Th.S Nguyén
Trong Thing va cac thay co gido trong t6 bd mon cong voi sy nd luc ciia ban
than ,em da hoan thanh ban d6 an tot nghiép véi dé tai : “Nghién ciu diéu
chinh khoang gidn cach sin pham trong cic bing truyén
Vé co ban em di hé thé)ng héa duge cac thiét bj van tai lién tuc, tim hiéu mot
s6 ung dung cua chiing trong céng nghiép, tim hiéu mach dién ctia mot s6 hé
thong bang tai trong nha may xi ming, thiét ké mach dién co ban mot hé
thong bang tai diéu chinh khoang cach giita cac san pham .
Do thoi gian 1am dd 4n va kién thtc ban than con han ché vi vay ban do an
con nhiéu thiéu s6t, mdi chi ding lai & mtrc d6 tong quat va thiét ké tong quat
mach phan ctmg. Dé d¢ tai dugc hoan thién va chi tiét hon ca phan ciing va
ph::in diéu khién em mong muén khoa dién cong nghi¢p tao diéu kién cho sinh
vién khoa sau hoan thién hon niia dé tai dé co thé duoc tmg dung vao thuc té
dong gdp cho nghanh cong nghi¢p nudc nha

Em xin chan thanh cam on !

Hai Phong,ngay...... ,thang .....nam......

Sinh vién thuc hién

Ly Phong Phu
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PHU LUC
Tép lénh PIC16F877A

3.2.1 Lénh ADDLW

Ci phiap: ADDLW k(0 < k=255)

Tdc dung: cong gia tri k vao thanh ghi W,
két qua duge chira trong thanh ghi W.

Bit rang thai: C, DC, Z

3.2.2Lénh ADDWF

Ci phdap: ADDWFEF fd

(0<£<255, d<[0,1]).
Tac dung: cong gid tri hai thanh ghi W va
thanh ghi f. K€t qua dude chita trong thanh

ghi W néu d = 0 hodc thanh ghi f néu d =1.
Bit trang thai: C, DC, Z

3.2.3 Lénh ANDLW

Ct phip: ANDLW  k (0£k<255)

Tdc dung: thue hién phép todin AND gitra
thanh ghi | va gid tri k, két qua dude chira
trong thanh ghi W.

Bit trang thdi: Z

3.2.9 Lénh CALL

Ci phip: CALL k (0<k<2047)

Tac dung: goi mdt chudng trinh con. Trudc
hét dia chi quay tré vé tir chwong trinh con
(PC+1) dudc cidt vao trong Stack, gid tri
dia chi méi dudc dwa vio bé d€m gom 11
bit ctia bi€n k va 2 bit PCLATH<4:3>.

Bit trang thii: khéng cé
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3.2.5 Lénh BCF

Cd phap: BCF b (0<f<127,0=b<7)
Tdc dung: x6a bit b trong thanh ghi f vé
gia tri 0.

Bit trang thai: khong ca.

3.2.6 Lénh BSF

Cii phdap: BSF£b

(0=<f<127, 0=b<7)
Tic dung: set bit b trong trnh ghi f.
Bit trang thai: khong cé

3.2.7 Lénh BTFSS

Cu phap: BTFSS £.b

(0<f<127,0<b<7)
Tédc dung: kiém tra bit b trong thanh ghi f.
Néu bit b bang 0, 1énh tiép theo dude thuc
thi. Néu bit b bang 1, lénh tiép theo dude
bd qua va thay vao dé 1a 1énh NOP.
Bit trang thai: khong co

3.2.14 Lénh DECF

Ct phap: DECF f,d
(0<£<127, d€[0,1]).

Tédc dung: gid tri thanh ghi f dude gidm di
1 don vi. Két qua dudc dua vio thanh ghi

W néu d = 0 hoiic thanh ghi fnéud=1.
Bit trang thii: Z



3.2.10 Lénh CLRF

Cu phdp CLRF f(0=f=127)

Tdc dung: xo6a thanh ghi f va bit Z dudc
set.

Bit trang thdi: Z

3.2.11 Lénh CLRW

Cui phip CLRW

Tdc duyng: xoa thanh ghi W va bit Z dudc
set.

Bit trang thiai: Z

3.2.12 Lénh CLRWDT

Cu phip: CLRWDT

Tdc dung: reset Watchdog Timer, déng
thdi prescaler ciing dudc reset, cic bit PD
va 10 dudc set 1én 1.

Bit trang thdi: 10, FD

3.2.12 Lénh CLRWDT

Ca phap: CLRWDT

Tdic dung: reset Watchdog Timer, dong
thdi prescaler ciing dude reset, cac bit FD
vi 10 dudc set 1én 1.

Bit trang thdi: TO, FD

3.2.13 Lénh COMF
Cu phdp: COMF fd

(0=£=£127,d<[0.1]).
Tdc dung: dio cdc bit trong thanh ghi f.
Két qua dugc dwa vio thanh ghi W néu
d=0 hodc thanh ghi f néu d=1.
Bit trang thdi: Z
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3.2.15 Lénh DECFSZ

Cu phdap: DECFSZ f.d

(0=f<127,d<[0,1])
Tdc dung: gia tri thanh ghi f duge giam 1
don vi. Néu két qua sau khi giam khic 0,
l1énh tiép theo dudc thue thi. néu két qua
bang 0, 1énh tiép theo khéng dude thue thi
va thay vio d6 1a 1énh NOP. Két qua duge
dwa vao thanh ghi W néu d = 0 hoiic thanh
ghifnéud=1.
Bit trang thai: khong co

3.2.16 Lénh GOTO

Ci phap: GOTO k (0<k<2047)

Tdc dung: nhay t6i mét label dudc dinh
nghia bdi tham sé k vai 2 bit PCLATH
<4:3>.

Bit trang thai: khéng c6.

3.2.16 Lénh GOTO

Cu phiap: GOTO k (0=k=2047)

Tdc dung: nhay tdi mét label dude dinh
nghia bdi tham s6 k va 2 bit PCLATH
<4:3>,

Bit trang thai: khéng cé.

3.2.17 Lénh INCF

Cu phap: INCF i.d

(0=£=127,d €[0,1])
Tdc dung: ting gia tri thanh ghi f1€n 1 don
vi. K&t qua dude dwa vao thanh ghi W néu
d = 0 hodc thanh ghi fnéud=1.
Bit trang thai: Z



3.2.18 Lénh INCFSZ

Ci phdp: INCEFSZ fd

(0L£<127, d€[0,1])
Tac dung: ting gia tri thanh ghi f1én 1 don
vi. N€u két qua khic 0, 1énh ti€p theo
dude thuc thi, néu k&t qua bing 0, lénh
ti€p theo dudc thay bing 1énh NOP. K&t
gua sé dudc dua vao thanh ghi f néu d=1
hodc thanh ghi W néu d =0.
Bit trang thai: khéng cé.

3.2.19 Lénh IORLW

Cid phap: IORLW k (0<k<235)

Tdc dung: thie hién phép toin OR giita
thanh ghi W va gid wi k. Két qua dudc
chifa trong thanh ghi W.

Bit trang thai: Z

3.2.20 Lénh IORWF

Cu phap: IORWF f.d

(0££<127,d<[0,1])
Tdic dung: thuc hién phép toin OR giita
hai thanh ghi W vi f. K&t qua dudc dua
vio thanh ghi W néu d=0 hoiic thanh ghi f
néu d=1.
Bit trang thai: Z

3.2.21 Lénh RLF

Cad phip: RLF f,d

(0=£=127,d€[0,1])
Tdc dung: dich trdi cic bit trong thanh ghi f
qua cd carry. K&t qua dudc luu trong thanh
ghi W né€u d=0 hoiic thanh ghi f n€u d=1.

Bit trang thdi: C
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3.2.22 Lénh RETURN

Ci phap: RETURN

Tdc dung: quay trd vé chuong trinh chinh
tif mdt chuong trinh con

Bit trang thaikhéng c6

3.2.23 Lénh RRF

Cud phdap: RRF f.d

(0=f<127, d<€[0,1])
Téc dung: dich phai cdc bit trong thanh ghi
f qua cd carry. K&t qui dudc luu trong
thanh ghi W néu d=0 hoic thanh ghi f néu

d=1.
g L5 i

Bit trang thai: C

3.2.24 Lénh SLEEP

Cu phdap: SLEEP

Tdc dung: dwa vi diéu khién vé ché do
sleep. Khi d6 WDT bi x6a vé 0, bit FD
dude x6 vé& 0, bit 10 dude set 1én 1 va
oscillator khéng dude cho phép hoat déng.
Bit trang thdi: 10, FD.

3.2.25 Lénh SUBLW

Ct phap: SUBLW k
Tdc dung: 14y gid tri k trif gid tri trong
thanh ghi W. K&t qud dudc chita trong
thanh ghi W.

Bit trang thdi: C, DC, Z



3.2.26 Lénh SUBWF

Cu phap: SUBWF f.d

(0=f<127,d=[0,1])
Tdc dung: 1dy gia tri trong thanh ghi f dem
trir cho thanh ghi W. K&t qua dudc luu
trong thanh ghiaW néu d=0 hoiic thanh ghi
f néu d=1.
Bit rang thdi: C,DC, Z

3.2.27 Lénh SWAP

Cu phdap: SWAP f.d

(0=f<127,d<[0.1])
Tdc dung: ddo 4 bit thip vdi 4 bit cao trong
thanh ghi f. K&t qua dude chifa trong thanh
ghiaW néu d=0 hodc thanh ghi f néu d=1.
Bit trang thai: khong co
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3.2.28 Lénh XORLW

Cd phap: XORLW k (0<k=<235)

Tdac dung: thuc hién phép toin XOR gitta
gid tri k va gid tri trong thanh ghi W. Két
gua dwde luu trong thanh ghi W.

Bit trang thii: Z

3.2.29 Lénh XORWF

Cu phap: XORWF fd

Tac dung: thite hién phép toin XOR giita
hai gid tri chira trong thanh ghi W va thanh
ghi f. Két qud dude luu vao trong thanh ghi
W néu d=0 hoic thanh ghi f néu d=1.

Bit trang thai: Z



